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Your choice is crystal clear

“The Hobbit’

The Hobbit floppy tape system is the ideal alternative to an unreliable cassette recorder and an expensive disc drive.
This is a professional digital recorder designed specifically for users of micro computers.
The Hobbit is completely under the control of your computer - no more pressing RECORD/PLAY/FAST FORWARD, etc.

Absolutely no danger of acc1demally overwriting other files on the cassette. The Hobbit uses an internal filing system similar to
that used by a disc, thus ensuring that there is no redundant space on your cassettes.

The Hobbit is significantly faster than an ordinary cassette recorder (READ/WRITE speed 6000 data bits/sec., ordinary
cassette recorder average 960 data bits/sec.)

Typical file access time is 22 seconds; maximuim is 90 seconds.
Up to 5 files may be opened simultaneously. Random access files are fully supported.
Two Hobbits may be connected to your computer to form a dual drive system.
NO COSTLY DISC INTERFACE REQUIRED
No hidden extras - the Hobbit comes complete with everything you need, including one certified digital cassette.
The Hobbit is available now for BBC and NASCOM computers.

‘Special Features for the BBC

Zero Memory Option The standard Hobbit operating chip sets PAGE to 1C00. With the Zero Memory Option the Hobbit
does not use any of your precious RAM, thus making the transfer of programs from ordinary cassette to Hobbit even simpler.
Power Supply Power is taken from the external power outlet socket on the BBC computer. If your computer is not fitted with
this socket a suitable power supply is available from us.

Special Features for the NASCOM

Microsoft Basic Upgrade Kit Enables you to read and write files from BASIC using PRINT and INPUT statements - no more
PEEKS and POKES! Supplied on a Hobbit cassette.

Operating system available in 2 x 2708 or 1 x 2716.
Normal address DO0O - other addresses are available on request at no extra charge.

If you want to know more about the Hobbit betore you
make up your mind send to the address below for more
details, or order the manual and see just how sophisticated
the Hobbit really is.

If you have a different make of computer, but are
interested in the Hobbit system, send us a stamped
addressed envelope and details of your computer so that we
can send you advance information of new products when
they become available.

Available from most good computer shops or direct from:- IKON COMPUTER PRODUCTS, KILN LAKE, LAUGHARNE, DYFED.
Tel. 099 421 515. BBC Hobbit £135.00 + £3.00 p&p. BBC Second drive £120.00 + £3.00 p&p. Zero Memory Option £25.00 (£18.00 if ordered with the
Hobbit). Power Supply £12.00. Manual (ordered separately) £i.50 (No VAT; refundable on purchase of Hobbit). Nascom Hobbit (unboxed) £120.00. Nascom
second drive £94.00. Basic Upgrade Kit £10.00. Box of 6 cassettes £17.50. Cleaning cassette £3.50. Please add VAT at the current raic 1o the above prices.
ACCESS AND VISA ACCEPTED.

COMPUTER PRODUCTS



Everything you ever
wanted in micros but didn't
know who to ask
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SYSTEMS

The 80/20 Solution

Eighty per cent of our customer
needs are satisfied by matching
requirements to packaged
programs and machines.

Business Systems Group
offers a comprehensive range of
packages for both the
Sophisticated User and New User.

Office Systems Group covers
wordprocessing and record
management needs, with single
and multi-workstation systems.
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Personal Systems Group
helps managers and professionals
with Micro Aided Management
tools including: financial planning,
modelling, linear programming,
PERT and personal productivity
aids.

Speclal Systems Group
supplies packages to suit
particular professions and
industries including agencies,
printers, manufacturers,
distibutors, dentists etc.

The Systems Groups install
complete solutions, arrange

training and hand hold you
throughto comfortable operation

of your system.
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The 20/80 Solution W

Twenty per cent of our customers
needs are satisfied by tailored
design, programming,
engineering and project
management.

Digitus has a five-year record of
fulfilling small and large
microcomputing projects, e.g.

Technlcal Projects to take data
from (1) solar heating panels (2)
weighing machines and (3) oil
tankers.

Administrative P¥ojects to
organise (1) 2000 bottles of urine
per week (2) £1 million of barley
receipts and (3) 6000 graduate
applicants for 27 sites.

Muiti-Machine Projects for
(1) the complete computerisation
of a City commodity broker and
(2) a flightinformation system in
an International Airport to drive
300 information receivers, staff
monitors, passenger displays and
flapperboards.

The Project Groups take turnkey
responsibility and use as many
standard software and hardware

components as requirement and
technical constraints allow.
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INING

The 100% Solution

Everyone needs some education
and training in micros. Digitus
modular training programme
provides for executives,
managers, technicians, computer
and office personnel.

A

Introductory Courses

IC/1 Introduction to Microcomputers
IC/2°  Business Systems

IC/3 Information Management

IC/4  Management Aids

Skllis Training

ST/5  Fundamentals of BASIC

ST/6  Improve your BASIC

ST/7  Wordprocessing with WordStar
ST/8  DataStar/SuperSort/MailMerge
ST/18 Spreadsheeting with SuperCalc
ST/19 dBasell

ST/17  Introducing Systems Design

Computer Professionals Courses

CPC/9 Hardware for Software People
CPC/10 Operating Systems and Languages
CPC/11 Communications & Networks
CPC/12 Applications Design & Products
CPC/13 System & Program Generators
CPC/20 UNIX

CPC/2) Programmingin C

Computing Management Seminars

CMS/14 Micro Technology & Strategy
CMS/15 Local Area Networks
CMS/16 Micro DataBase Managers

All courses Include practical work
and advice on microcomputers.
Course fees: IC and ST courses £95
perday; CPC and CMS £125 per day
+ VAT, Including luncheon and
detalled course notes. You save
£10 per day by booking more than
one day's training at one time,

or you can book flve days for the
price of four.

| Request for: [ |
1 Quotation Company DIGITUS LTD 31
LADING HOUSE
: D Response to tender Address - 10-14 BEDFORD ST :
i (] course booking i Phone No COVENT GARDEN 1
o — . il LONDON WC2E SHE
i E] Training information Name _ _Position Telephone (01] 379 6968 1
\‘D_General information  Requirement _ - Telex 27950 Ref. 3005 "
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GO4th WITH
Ol COMPUTERS

THE APRICO
START UE
e PACKAGE

monitor £195extra 7

WITH WORDGSTAR

The Industry’s most successful word /2‘/9-5
processing package with mailmerge. g. IRT
+

AND PRINTER

TEC FP 1500-25 Daisy Wheel Printer
25 CPs fully Wordstar compatible <
with optional Sheetfeeder and ¥

"
4
!v

Brillia:s go ;.__

Southampton House, 192-206 York Road,Tondon SWI1 3SA

TELEX: 8954575CTCLDN
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EPSON RX-80ft, 100 characters per
second, dot addressable graphics,
condensed and double width
printing. Fx-80 160 characters per
second, proportional spacing,

features. ;s“cm omi:R'- |

SIRIUS

% User training for you and your staff.
%k Easily arranged credit terms.

%k Sophisticated technical and service
back up.

VERE CENTRAL

\WD EASY TO

IND!
2

NY!

300146 HIHOMSA

quick forms tear off, and many other

TAKE ADVANTAGE
OF OUR

COM&%EER CLINIC

Any performance or technical question answered
without obligation.

Call us for an appointment,
sales/mail order,or simply
drop in!

01-228 2207,

r-_--

Please send me a copy of
your introductory brochure
and details of the apricot

3

Name

Address__

s ol 0 W ol _Tel No:
Occupation

Southampton House, 192-206 York Road, London SWii 3SA
& F X 2 R 2 0B B B B §B

EXT. 56 mm—
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Microcomputer System

OFFICIAL BBC
COMPUTER
DEALER

This 15 the best microcompute! currently on the market. 32K RAM. 32K ROM 8

modes of operation. tuit colour. tull-size keyboard imlérnal expansians such as

disc interface. speech symnesizer. Econel interface - In shorl ¥t 1S a personal

computer capable of expanding ino a small business syslem

BBC Microcomputer Mode! B £348 - VAT £399.00
-BBCMod B - diskintertace £409 - VAT . £463.00

BBC Moa B - Econet inlerlace £389 - VAT - T447.35

BBC Moa B - dish and Econet intertaces £450 - VAT - £317.50

BBC 100K dish drive £230 - VAT . 264.00

BBC dual 800K drsk drive £699 - VAT _ (303.85

Torch 280 disk pack including 280 2nd processor 64K RAM ang CPN operating

system ¢ Free Pertect Software £699 - VAT -

BBC Teietext receiver {Aug) - VAT

BBC cassefie recorder and iead - VAT

Disk intertace kil {Iree hiting) - VAT

Mod A1o Mod B upgrade kit, - VAT

Fating charge Iot Ao B upgrace ki - VAT

16K memory upgrade & - VAT

Games padoies « VAT

12 Monochrome monitor nct cable - VAT

18" Colour monitor iy cabie - VAT

User quide - VAT

Econet intertace tiree titing) - VAT

Speech intertace (free titing) £47 - vAl

BBC disk manual - lormaling disk £30 - VAT

Paraliel printer cabie €10 - VAT

BBC word processor {view] €52 - VAT - [59.80

BBC Fourth language cassefte £15 - VAT - £17.28

BBC Lisp language cassette €15 - VAT = £12.28

100% BBC COMPATIBLE MITSUBISHI
AND TEAC SLIMLINE DISK DRIVES

These drives are supphied ready cased with all the necessary cables. formating
Program and user disk Sysiem guide

There are some usetul ublities includec. e g Epson Screen Dump Program
Memory Dump. Free. Duphcate. Merge and Relocate Power consumption ot
these drives 1S very low (0 2ATyp af - 12V 0 4V typ al - 5V per dnve) Power
15 laken teom the BBC computer
Single dreve 100K 40 iracks
Dual dnve 200K 40 tracks
Singie drive 400K 80 tracks
Single drive 400K 40 8O 1racks swilchable
Dual gnve 800K B0 1racks
Oual drive BOOK 40 80 tracks switchable

£169 + VAT = £194.35
£329 . VAT - £378.38
€239 + VAT = £274.35
£259 - VAT - £297.85
£449 - VAT _ £516.35
£469 - VAT - £539.35

* COMPLETE WORD PROCESSOR
FOR ONLY £1,099 + VAT

This package consists of BBC Microcomputer View wordprocessor 400K
Stmine tisc drive, High resolution 12 Green monitor Juki 6100 18CPS Daisy
Wheel printer and all the necessary cables and documentation The above
package can be supphed with components ol your own choice e g BOOK disc
drive or 3 different printer Please phone us tor a pnice tor your particular
requirement

Special package deal €1.099 - VAT . £1,263.85

PROFESSIONAL MONITORS

— N

GREEN MOMITORY
12" Green screen monitors with composite and sync nput Suitable tor most
computers
& 18 MHz band width. hugh resolution
% 15 MHz bang width normal resolution
COLOUR MONITORS
& M!CROVITEC RGB input 14 - monitor supplied with RSB lead tus BBC
{209 + VAT - 24035
& SANYD SCM 14" Normal res 147 400 dols. RGB nput supphed with RGB
lead £199 + VAT = £228.85
& SANY( SCM 14M Mediwm res 147, 600 dots. RGB wnput supphed with RGB
lead £299 - VAT - £343.85
& SANY() SCM 14H High res 147, 80O dots, RGB input supphied with RGB Iead
£399 + VAT = £458.85

€89 - VAT - £102.35
£69 - VAT - £79.35

Akhter Instruments Limited

Dept. ircw EXECUTIVE HOUSE, SOUTHRD.,
TEMPLEFIELDS, HARLOW, ESSEX CM202BZ. UK.
TEL: HARLOW (0279) 443521 OR 412639

TELEX 995801 REF — A18
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FOR RELIABILITY
S

EPSON FX80: 80 column. 160 CPS. normal. itahc and eile charactess 256 u.er
dehinable c. racters superscripl. subscript 11 1 3 mairsa, be-direct: 1nal 10gic
seeking, hi-res bil ymage printing {360 x B dots hnel, tnction and ¢nleed 9
internatignal character sets. Centronic pasaliel mterface

FX80 PRICE £349 + VAT = £401.35
EPSON RXB0: B0 column, 100 CPS normal ilalic and ehle .hara: ters. 11
nlernational characler sels. hi-res bil ymage prnting, bi-direcho:-al 10-ic
seeking. 4 10 10 adjusiable pin leed Cenmtromc paraliet interface

RX80 PRICE £239 + VAT = £274.84
MX-100 136 cowmn. 100 CPS, friction and tractor feed, up To 15" adjustable
catnage, tv-res il image printing. true descenders, Centromic paralielinterfae
MX-100 PRICE €399 + VAT = £458.85
RS232 intertace tor all above printers €55 - VAT €63 25
EPSON RXBOFT friction & tractor) £269 + VAT = £309.35
2311 7] £479 4 VAT = £550.85
Roll hoider tor FX80 f12 - VAT £13 80
Ribbon tor MX80. FXB0. RXB0 £8 - VAT £9.2¢
Ribbon lor MX100 £12 - VAT £13.80

SEIKOSHA

DOT MATRIX
PRINTERS WITH
HIGH-RES
GRAPHICS

GP-100A 80 colwmn, 50 CPS. dol agdressable hi-tes graphics. t0 wide luliy
adjustable, trac1or teea. 7 x S print matrix, Centeomic paraliel nterface

GP-100A 50CPS PRICE €175 - VAT  £201.25
GP-250% 80 column, 50 CPS. 10~ wide. fully adustable. tractor leed. hiue
descenders 64 user dehnable characters. double hexghl and of double width
printing 8 x § pnnt matnin Centromc paraliel and RS232 I senal) interlaces both
included

GP-250% PRICE

NEW GP-700A 7 COLOUR PRINTER
Ttug latest addition 10 Seikosha range gives you pnnt in seven colours. 107 wide
carniage. triction and tractor feed. 50 CPS pnint speed. dot addressabe high-res
graphics. 4 hammer printing mechamism. 10 CPl ot 13 3 CPY. special Quite
printing mode Centronic paraliel interlace
GP-700A SPECIAL INTRODUCTORY PRICE

£219 - VAT £251.85

£349 - VAT - £401.35

GUARANTEED LDWEST PRICES

We quarantee that our prices are Ihe iowest on Ihe marke! it you can
§nd any stem adverhised and wn siock at less than our pnce we wilk
matchihal price

NEW LOW PRICES ON STAR

—_— i

The most cast eMectrve guahty mainx prnters 1o be launched this year DP510
ang OPS 15 teatures -nciude 1nichon and tractor feed and rol holders as standard

100 CPS print speed hi-oirectional fogic seeking 9 x 9 malrn gives true
descenders 2 3K buffer as stangard Mi-res bit smage plus block gtaphics. sub
and super scnpt. ifabc pnatng. ayto underhming, vertical and honzonial
tabulation, left ang nght margins Sel. slp over perforalion. back space and self
test

STAR DPS10 10° carnage 80 columns

SPECIAL PAICE .. B

'STAR DPS15 15" carnage 136 columns
SPECIAL PRICE

RS232 INTERFACE FOR ABOVE

POCKET COMPUTERS AND CALCULATORS

% CASIO PB-100 Basic language pocke! computer, 544 program steps, Owerty
keybaard. 12 char display £34 75 . VAT - £39.95
% CASIO FX-700P. Basic language, soenific functions, 1568 program steps.
Qwerty keyboard, 12 char display £43 24 . VAT = £49.95
% CASID FXBO2P Basic language computer, scientific functions, 1568 program
steps. buttan mimi ponter. Qwerty keyboard. techargeable batteres and
charger, 12 char gisplay €76 22 - VAT - £89.95
% CASIC FA-3 Cassette adaplor for PB100. PB300. FX700
£1735 . VAT - £19.95
* CASIO FP-12 Printer for BB100 and FX700 £3909 - VAT - £44.95
% SHARP PC. 1211 Basic tanguage computer. scientiic tunctions, 1424 program
sleps. 24 char display, Qwerty keyboard

£239 + VAT = £274.85

£359 - VAT - £412.85
£50 - VAT _ 157.50

£60 83 . VAT - ($9.95

* SHARP PC-1251 Basic language computer. 4K RAM. 24K system ROM. 24 char
dispiay. Qwerty keyboard. user detined key, numenc pad

£69 52 - VAT - £79.95

% SHARP CE-125 Casserte recorder and mimi printer tor use with PC.1251, incl

batt charger, £86 91 ¢+ VAT - f99.95

#* SPECIAL PRICE PC-1251 - CE-125 £145.95 « VAT - £169.00

ORDERING INFORMATION

TEXAS INSTRUMENTSTI 99/4A

=
'_:n

This microcomputer 15 based on TMST900 16-bit microprocessor # includes
16K RAM, 16 colour migh resolution graphic (192 x 256) The screen display 1S
32 characters. 24 tnes TI-BASIC Full-size keyboatd For Software there are
about 1000 programs lo choose from There are a 101 0 penpherals avalable.
e g Disk Drives, Disk Interface. Speech Synthesizer. Extra RAM Addibhonal
Language (PASCAL. Ti-LOGO. ASSEMBLER)

TtHDME COMPUTER HARDWARE
Title Descnption Price
inc VAT
T19%4A Complete with UHF modulator and power
supply + Iree cassetle lead £99.95

PERIPHERALS

Speech When ysed with selected moduies will

Symhesizes 10duce electronic speech

Pengheral This unH fakes all card peripherais anc on,

Expansion Sysiem nternal disk drive

Disk Drive - 92K formatied arve. mounts infernally w

Internaf penpheral expansion System

Disk Controller Controls up 10 3 drsk dtives. complete with

Card diSk manager command Module

Disk Drive 92K formatied capacity per side acts as 2

Double Sided dnives DSK? & DSK2 total capacty 184K
bytes

Disk Drive Complele with own case, power Supply &

External connecting cables

R$232 Provides 2 senal RS232 pors. and one

Expansion Card paraliel port for intertacing

RAM Adds 32K bytes extra RAM bringing tolat

Expansion Card capacity to 48K bytes

P-Code Catd Includes the UCSD-PASCAL P-code inter-

pretet

80 column matnx prnter pinter GP-100A

- cable

Matrix Printer 80 cotlumn matnx prnter with R$232 and

GP250X Centronic parailel intertace

Epson RX80 80 cotumn. 100 CPS matrx printer

Printer

Please send S.A.E. for software prices

THE AFFORDABLE DAISYWHEEL
PRINTER P S ————e

ONLY
£369
+ VAT

Matrix Printer

& 16 CPS - Bi-Orectional Logic Seexing

% 10,12 15CP - Proporhianal Spacing

W "0rop n” Daisywheel - Tnumph Adler Compatible

# Supports all Wordstar teatures

# Diablo protocols - 1BM Selectric nbbon

& 2K Buffer a8 standard - 100 character Darsywheel

SPECIAL DFFER JUKI 6100 DAISYWHEEL . . £369 - VAT — £424.35

QUALITY PRINTER

Bi-Directional

Logic Seeking 80 Colun .
o Friction and Agjustbie Tracior Feed
 Patented Square Needies up 10 9 x 13 matnx

" Hi-Res Graphics and Block Grphics

SHINWA CP80 PRINTER
SPARE RIBBON FOR CP80

£239 + VAT = £274.85
£5 - VAT - £5.75

This 15 2 gh speed printer using bi-cirectional 10QiC seeking operation 7 x 9
matrx tor alphanumerics 8 n B for graphics and bit image printing.
Ptogrammable paper feed. onginal plus three copies, Greex characters and high
resolution graphics The print quality 1s exceptiona), and the price s atfordable.

Price £299 « VAT = £343.85

# OK1 Microline 80 Printer
#r DK1 Microline 82A Printer
# Dragon 32 Computer

£199 + VAT = £228.85
£329 « VAT = €378 35
£139 « VAT = £1549.95

Ali orders which accompany a cheque. cash or postal orders are CARRIAGE
FREE (UK only) Please make cheques and postal orders payable 1o "AKHTER
INSTRUMENTS™ A carnage charge of 3% ot invoice total 1s appticabie to
BARCLAYCARD and ACCESS orders We accepl othcial orders from
Government and Educational establishments We accept VAT FREE EXPORT
orders, please phone or wnte 10 check shipping cost

. EDINBURGH

exEcunivy
HOUSE

J

OPENING HOURS: MON-FR19am-5.30pm, SAT 10am-2pm.
We welcome callers, no parking problems.
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wssene. IT WORKS ...
apricot y

No risk offer:
€ are prepared to exchange
this system within 3 months

if your requirements are not
met as specified at the time
of sale.

* 16 BIT CPU. 8086 (8087 optional)
* 256K RAM (expands to 768K)
* Two 315K microfloppy drives
* 80 x 25 screen. 800 x 400 graphics
* Revolutionary keyboard with
® 96 Keys ® 8 Function keys
® 6 Programmable touch sensitive
® 2 line x 40 char. LCD microscreen

* Utilities &« ASYNC COMMS
With Supercalc + Superplanner FREE!

Carry it homel!

* MSDOS 2.0 ¥ CP/M-86 % Concurrent CP/M-86

Ideal for every application! Call for demonstration!
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Apricot and Sirius look alike hard disks in 5,10, 15 or 20 Mbyte

ACCOUNTS WORD-PROCESSING DATABASE SPREADSHEETS
PULSAR SUPERWRITER D BASE Il SUPERCALC1,20r3
EXACT WORDSTAR FRIDAY MICRO MODELLER
SAGE GRAFFCOM SUPERFILE MARS

PEACHTREE WORDCRAFT TOMORROWS OFFICE  MULTIPLAN

FINANCIAL DIRECTOR PEACHTEXT SILICON OFFICE LOTUS 123

BOS SPELL BINDER DMS/DELTA QYRS EE Oet)

CcT
o= SIITUS 1

% Local Area Networking

—_ @ 1.2K£2,195

g ® 2.4K£2,695

® 10 Mbyte (Winchester) £3,995

Lease per week
1.2K-£11.84
24K-£14.50

London

SOFTWARE FOR APRICOT AND SIRIUS

* Micromail-the electronic post box

10 Mbyte (Winchestern)-£21.50

For these products

® We are established main dealers

® We give the best support

® We give the advice

® We supply the software

® We do on site maintenance

And we are always in stock!!

Silicon Valley has on site Chartered
Accountants, management consultants
specialist, computer engineers to discuss
and recommend solutions. We offer full
training and maintenance - TRY US OUT

The Permanent Computer Show

Manchester

Suite 1 04/5 ’132 Le;(_—:ilr Street
LII1I|CIOIN e e N T Rans Hceaerter
AILILIE}Y
M|PIUI|TIE
EINIT|R]E Tel: 01-242 2803  Tel: 061-228 1686




Discover a full colour monitor

for less than £200

which is compatible with the
majority of small Micros

£199.95 + VAT & CARRIAGE . R
“SUPERB GRAPHIC RESOLUTION NOVEX

*UNIQUE GREEN TEXT OR FULL COLOUR OPTION

WORLDWIDE REGISTERED TRADEMARK BY

*COMPOSITE/RGB INPUTS NOVEX ELECTRONICS CO. LTD. HONGKONG & NOVEX UK. LTD.

*SPECIFICALLY DESIGNED TO DISPLAY THE For further details and Kists of the NOVEX MONITOR
OUTPUT FROM MICRO COMPUTERS oot Bleast soMiplots ananiiiti

*SOUND WITH BUILT IN SPEAKER AND VOLUME | DISPLAY DISTRIBUTION Limited, 35 Grosvenor Road,
CONTROL Twickenham, Middx. Tel. 01-891 1923/1513 Telex 295093

*ATTRACTIVELY DESIGNED METAL CASE IN NAMIC. ..o eeeeeseseeeeeeeseeeeeeesseeseesessestoesesseeee e ses e eeseeeees
BEIGE AND DARK BROWN

*FULL 12 MONTH GUARANTEE Yo Lo [ =TSSR

The full range of NOVEX MONITORS @r& | oo e ee e eee oo ee e eeeeen

available through dealers nationwide.

Dealer enquiries welcome. | s B B
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BBC MICROCOMPUTERS

Model 8...... -cannaeg .

.BBC Speech Interface

View Word Processor ..

Word Wise Word Proce
Microvitec 14” Colour Monitor

Kega Green Monitor.
Disk Drive 100K

WORD PROCESSING
PACKAGE

BBC Model B + Disk Interface +
Word Wise + VDU Green Monitor
+ Sllver Reed Daisywheel Printer
+ 200K Dual Disk Drives

only 1259.95
Beebcalc...............coece. P.0.A.

Cash book account ........... -P.OA.
Selection of educational, graphic
games software available,

COMMODORE
COMPUTERS

Commodore 64
C2N c/recorder
Joystick

WORD PROCESSING
PACKAGE

Commodore 64

Oisk Drive

Easy Script

Silver Reed D/wheel Printer 769.95

Commodore 64

Single Disk Drive

Printer Dot Matrix ...

Monitor 14"

RS232C Interface

Gorteck and the Microchip ..... 9 .99
Simons’ Basic 50
AssemblerTutor............... P.O.A

CSE/GCE ‘0’ Level Revision
Software,

Selection of educational, graphic
games software avallable.

ACORN
ELECTRON

at
173.95

ATARI COMPUTERS

AM 400 16K RAM Computer
A800 48K RAM Computer ...
A850 interface Module ...
A410 Programs Recorder .
CX86 Printer Cable..

CX88 RS232 Cable

C01655 Technical Users Notes
CXL4018 Pilot Language

Selection of educational graphic games
software avallable.

-
VDU’s & MONITORS

12" Green Kaga Monitor
12" Amber Kaga Monitor ..

- 12" RGB Monitor iMed Res) 229.95
12" RGB Monitor (High Res) 269.95
14" Micro Vitec Cub Monitor 239.95
20” Sony RGB Monitor 13
14" Commodore Colour Monitor

199.95

PRINTERS

EPSON

MX100 FT Type il

RX80 100cps 80 col ..
RX80 FT 100cps 80 col .
FX80 160cps 80 col
FX100 160cps 132 col

Apple Oot matrix

SILVER REED

EXP500 Paratlel

EXP500 Serial ..
EXP550 Parallel ..

NO
LIMIT

NOW, a home computer
with virtually no limit to its
possibilities. The asto-
nishing new Sharp MZ700.
A machine with a dazzling
array of talents.
First, it is a CLEAN
MACHINE. So you are not
limited to any one computer
language. You have flex-
ibility to run and write prog-
rams in BASIC, FORTRAN,
MACHINE CODE, PASCAL,
ASSEMBLER and many
others. And MZ700's 512
predefined characters
mean you can build up
detailed pictures on the
screen without spending
time specifying and design-
ing special characters for
games and special effects.
Second, it has a memory of
64K, so as your technique
improves and develops you
are able to move forward to
more and more advanced
programming.
All of which makes this the
perfect home computer for
parents as well as children.
Special Christmas Offer
191.95
Cassette Recorder ..113.05
Plotter/Printer 34.75

Trade Enquiries Welcome

BOOKS

At TASHA computers we stock a
complete range of books for compu-
ter users. Whether you want to
learn about machine-language or
BASIC, games programs or busi-
ness programs, we probably have
the book for you.

z don’t you come in and have a
‘look at our fine selection? If you're
out of town, or can’t get to Kensing-
ton, then send us an S.A.E. and
we’ll rush you our books catalogue.
Remember: It’s books for learning,
and it's TASHA for the best in
computer books!

( Tasha
computers

Previously known as Deans of Kensington
191, Kensington High Street
London W8

Prices are subject to change
without notice.
Add 15% VAT.

Send orders with chegue

payable to DEANS. State goods
required. SECURICOR add

>

THE APPLE
Professional Home
Computer
PACK

The Complete Package

. Apple le 64K

. Disk Orive with Controller

. TV Modulator Colour & Sound
. Apple Monitor Il Rebate

Certificate £25

. Apple Software Rebate
Certificate £25

. Apple Training Voucher value
£100

. Micronet/Prestel Voucher value |
£68

. Unigue Apple Sports Bag —
FRE‘L f i’ 4

[7-] oo -~ (=] o £ GO N =

. Windfall, the Apple user’s
magazine

Normal RRP 1435.00 |

Our Price 799.00

Apple lle 64K

Apple lle Monitor

Disk Drive

80 col + 64K....

Apple Writer ....

Multiplan
Omnis Database

(HEWLETT PACKARD

HP-32E Pre-programmed

HP-10C Programmable ..

HP-11C Programmable

HP-15C Advanced Program .. .79.95
HP-16C Programmable ~. 19,
HP-12C Financial

HP-41C Computer ...

HP-41CV Computer..

| Memory module

Quad memory
Extended functions
Card Reader

HP-75C

Portable Computer

o Accepts 48K of applicable Rom.

o Touch-type typewriter like
keyboard.

o Powertful basic language.

o Uses same peripherals as

Jries 40.

[ EPSON HX-20

THE EPSON HX20 Computer for
business on the move.
SPECIAL OFFER
for Christmas season
HX-20 Computer
HX-20 MC Microcassette  499.00
HX-20 EU 16K RAM Expansion

-

SHARP PORTABLE )
GOMPUTERS

PC1500 Colour.
CE150 Printer ..
gE152 (4K RAM)

CE155 8K Battery .
CE158 RS232 ..

CASIO

FX802 W1 1L Printer
FX3600P

i e e N S
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" SHARP MZ-80A

48K Computer

MZ-80 SFD D/Drive

MZ-80 FB Dual D/Orive
CP/M-MZ-80A

MZ-80TU Assembler ..

MZ-8ADOZ FDOS

MZ-80AEOD Expansion Unit .. ..89.95
MZ-80AMD Master Diskette...29.95
MZ-80P4 Printer 649.0
MZ-80P5 Printer....

MZ-80P6 Printer....

Sales ledger

Purchase ledger.

£6.00. Apple Il 256K

| Tel: 01-938 1588 Ext.|9 JELLL 3 L

Stock Control




Just because you
need itin aflash, .
don’t expose
yourself!

.

You've a deadline to meet,
the right CP/M Software pack- =
age is needed, the right decision has to
be made; which format, which product,
when can it be delivered, at what price?

You need good advice, and just as
important, you need to talk to some-
one who has a large enough range to be
able to offer honest advice. Someone
who can then deliver on time, someone
whose catalogue is fast becoming the
byword of the software industry.

‘-"

So don't expose your-
self, talk to Software Limited.
Choice, advice and delivery, all aimed at

meeting your deadline.
Software Limited...
Because there's more to
choose from, we're the
only choice to make.

01-833 1173/6 |

Software Limited
No.2 Alice Owen Technology Centre
251 Goswell Road, London EC1

CP/M s a trademark of Digital Research

f
Software
Limited |

- COME AND MEET US AT COMPEC ’83 -




WATFORD ELECTRONICS

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

“Computer
IC's
27LOB

2| 14L -200n
7-3
2532450n

4532-3
4815A-100nS
4818

5101

6116-150
8116L-120nS

B522VIA
) 6530RRIOT
6532RIOT

0S3691N
DS88LS 120N

+ D58820

INS8154N
MC1488
MC1489
MC14411
MC 14412
MC3446
MC3447P
MCB848

+ MM5280D

MM5303
MM5307
MM5387A
MM58174

'RO-3-2513L

RO-3-2513L
RO-3-2513U
SFFI6364E
$P0256
SP0256AL2
TMS2716-3
TMS4164-15

‘745412
745470
74547
745472

748573

75107/8

e
CRYSTALS
32768KH 100
236
275
392
392
395

7.168MHz

200
150
395
175
200
350
175
150
200
175
300
170
200
180
150
150
200
170
325
175
375

pee
Block
type

Two rows
10 way

26 way
34 way
,40 way
50 way

IDC Connectors:
Speed

95

350

SEIKOSHA GP-700

The Colour Printer that has
broken all price barriers.

A7 colour?raphlc printer at
the price of a standard Dot
matrix printer. Its unique 4
hammer method enables text
& high res %rapmcs tobe
drawn in 7 basic colours or
30 shades. 7 x 8 matrix. Up
to 106 char. per line at 50
CPS. Variable line spacing at
1/120". Tractor or Friction
feed. Centronix interface
standard..

Special introductory offer

£399

VAT

I ULLY end Chequ
Orders. ACCESS/MASTER CHARGE Accepted
ESTABLISHMENTS OFFICIAL ORDERS WELCOME. P&P add 60p to all Cash
Orders. OVERSEAS Orders postage at cost. Prices subject to change.

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

.S, nk Draft with
OVERNMENT & EDUCATIONAL

SATURDAY. AMPLE FREE CAR PARKING SPACE AVAILABLE.
FOR QUANTITY PRICES PHENE WATFORD (0923 40588

TEAC DISC DRIVES
BBC compatible

@ 12 Months Warranty on DRIVES
@ CS50 — TEAC Single Cased with PSU,
40 track, 5Va” S/S, 100K £180
@ CD50 — Twin Cased with PSU, 40 t;:ack
3

5Y4", /S, 200K 50
@ CS50E - Sin Ie Cased with PSU. 80
track, 5%4", §/S, 200K £250
CD50E — Twin Cased with PSU, 80
track, 5Va", S/S, 400K 2475
@ CS50F - Single Cased with PSU, 80
track, 5¥4", D/S, 400K £330
@® CD50F — Twin Cased with PSU, 80
track, 5Va", D/S, 800 £599
® MITSUBISHI SLIM LINE: Uncased,
Double track, Doubte Density, ONE
MEGA-BYTES. Track Density 96TPI,
Track to Track access time 3m3sec
£225
@ Drive Cable for BBC: Single £8;
Double £12
@® VERBATIM or 3M DISKETTES
(2 years warranty)

10x5Ya” SSSD £20

BBC MICRO
& UPGRADE KITS

Upgrade your BBC Micro with
our Upgrade Kits and save
yourself £££s .

@ Model A £299; Model B £399
(incl)

@ 16K Memory (8 x 4B816AP-
100nS) BBC1 £20.00

@ Printer User /0
Port BBC2 £7.00

@ Disc Interface Kit BBC3 £85.00
@ Analogue /0 KitBBC4  £7.00
@ Serial /0 Kit BBCS £7.30
@ Expansion Bus Kit BBC6 £6.60
@ Model A to Model B Upgrade Kit
£50.00

@ Joysticks for BBC
(per pair) £11.50

@ Complete range of Connectors &
Cables available. Send SAE for
list.

We specialise in BBC Peripherals,
Software and Accessories.
Now avallable from stock:

BeebPlot; BeebMon;
BeebProgrammer; Beeb 62File DOS;
Beeb 13 ROM Socket; BeebPlotter.

SEND SAE. FORFULL LIST

—

10x5V4” DSDD
N.B. Carriage is extra

£30

Just phone your
: order through,
~we do the rest.

Tel: (0923) 50234

NEC PC0923-C

Bi-directional, 80 column, 100CPS, Logic

and Reverse Ilne feed, proportional spac-
ing, true descenders, 2K buffer, at a

giveaway price:
Only £320 (£7 car)

seeking, Hi-Res, block graphic Forward 1

EPSON

PRINTERS

FX80
10" Tractor/Friction feed, 160 CPS, 11x9
matrix, 137 columns max, B|d|recnonal
Logic seeking, proportional spacing, Hi-res
bitimage, ltal ic & Elite characters,
underlining, subscript & superscript.

Only £375 (£7 carr)

RX80
100 CPS, 9x9 matrix, dot addressable
graphics, Condensed & Double width
printing, Normal, Italics & Elite characters,
Tractor Feed, Bi- directional, logic seeking,
Centronics Interface standard.

Only £275 (£7 carr)

MX100FT/3

136 columns, 15" carriage, plus all the

facilities of MX80FT
Only £425 (£7 carr)

SEIKOSHA GP100A

Unihammer Printer,
gives normal and double
width characters as well as dot
resolution graphics 10” Tractor feed.
Parallel Interface standard.
SEIKOSHA BP250X Only £235
Securicor Carrlage £7.

BROTHER 8300
DAISY WHEEL
PRINTER/TYPEWRITER

Provides very high quality type in any six
interchangeable style typefaces. It is there-
fore ideal for business use. Portable. Can
also be used as a standard-alone typewri-
ter. Centronlcs interface standard. rlctnon
feed; 11 CPS; 12" max width; 5 different
colour ribbons. Hard Cover with carrying
handle. Only £399

ACCESSORIES

@ TEX EPROM ERASER. Erases up to 32
ICs in 15-30 min. 33
@® TEX EPROM ERASER with incorpo-
rated Safety Switch £38
@ Electronic Timer Solid state. Connects
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 UV lamp bulbs £9
@® POWER SUPPLY Regulated, overload
eotecnon
ariable: 5V 10 1.5V @ 4A £38
@ Multirall psu kit including Case. Output:
+5V/5A +12V, +25V, -5V, -12V
Oniy £39 (p&p 95p)
® Anractlve Beige Brown ABS CASE for
Superboard/UK101 or Home Brew £26
@ C12 Cassettesin Library Cases  40p
@ 8" Fan fold paper {1000 sheets)
@ 9'%2" Fan fold paper (1000 sheets)
@ Teleprinter Roll
@ UHF Modulator 6MH2
@ UHF Modulator BMH2 450p
@ Stack Pack the.unique Stackable twin
drawer racking system for Computer
Cassettes. 5 Drawers (10 sections)
including 10 x C12 Computer Cassettes
and Labels £6

Female
Card-Edge
Connectors.

Female
Header
Socket

PCB PLug
with latch
Strut
Pins

Angle
Pins

90p 85p

RIBBON C ABLE
Ways Grey Colour
Price per Foot
15p  28p
25p 40p

30p 50p
40p 65p

60p 85p ® KAGARGB 12"MediumRes. Colour
70p 90p . MICROVITEC 1431. 14" Colour Monitor. RGB

t20p  160p InputCable included

Leng

12"
24"
36"

JUMPER LEADS Ribbon Cable
Assembly/DIL P!ug (Headers)
Single Ended Lea

Doubte Ended Leads

TDC FEMALE RECEPTACLE JUMPER
LEADS

24"Long
14pin lSpm 24pin 40pin

DiL PLUGS (Hoader)
Solder

VIDEO MONITORS

® 2ENITH 12* Hi-Res. Green Monitor. 40/80
columnselect switch. Attractively inished £80
® KAGARGB 12"StandardRes, Cololr ~ £199

@ Connectinglead for KAGA

EDGE CONNECTORS
TWO ROWS A%
2x18 way 180p
2x22 way

2x23 way

2x25 way

2x28 way

2x30 way

‘.‘5 2x36 way

2x40 way

243 way

£240

14pin 40p
16pin  49p
24pin 88p
40pin 250p

145p 165p 240p 325p

1B5p 205p 300p 465p
198p 215p 315p
219p 235p 345p
230p 250p 375p

AMPHENOL PLUGS
24way IEEEE

26 way Centronics
Parallel

Pins
DIN41617
31 way 170p
50 416124+ 8

20way 26way Jdway dway
160p 200p 260p 300p

290p 370p 480p 525p

ZIF DIL SOCKETS
24way
28way
40way

2x 32 way
41612 ABC
3x 32 way

EURO (DIY) CONNECTORS

Sut.  Angie
Pins.

320p

340p
sabp

D CONNECTORS: Miniature
Male

3 way
Solder
Angle
Pins

Solder

S, Angle
Ping

= 175p
220p

15 way 25 way
Sk 110p 160p 250,

285p
300p

P 80p  100p
3950 10C 25 way ‘D" plug 385p Skt 450p

260p

PCW 11



MYSTERY SOLVED!

g3 =
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Become a practised operator at

COMPUTER

By taking one of our Micro Computer training semesters.

Although essentially beginners courses they are designed to give a
thorough understanding of Micro Computer basics. The Computer
College has been established as the training division of 01 Computers,
the London based Micro Computer specialists.

A series of evening and/or afternoon practical lectures have
been planned with training in word processing using WORDSTAR,
financial forecasting using SUPERCALC, and information storage
and retrieval using D BASE II. These are allindustry standard

software programs.
* All courses use the widely accepted % Thisisa 1st class opportunity to gain ‘Hands on’
SIRIUS, IBM and OSBORNE hardware. experience using industry ‘Standard’ and
popular Micro Computer hardware.
Courses are from r ¥ 0 §F ¥ J | --pc-w/cc|1
; Telephone Please send mea detailed prospectus of your Micro
01-228 2207 for l Computer training courses.
prospectus details I Name
orfill inthe
coupon opposite. l Address

Tel No:

®ICOMPU I
ritains Southampton House, 192-206 York Road, London SWIl 3SA

12PCW



MICROCOMPUTER PRICE BREAKTHROUGH

Now MICRONIX smashes the price barrier of Professional
Systems — 100% British designed and built. No frills, no
gimmicks, no forced purchase of unwanted software at
hidden cost! Our low, low system cost gives you freedom to
choose and buy software to suit your requirement and still
save money! Four models to choose from and a massive 21
Mbyte Hard disk Subsystem is also available. Based on the
versatile MICRONIX 80HD Single Board Micro all models
have * Z80A MHz CPU * 64k (expandable to 128k) RAM
* 24 x 80 VDU * Floppy Disk Controller * SASI| Hard Disk
Interface % Real Time Clock/Calendar with battery back-up
* Two RS232c Ports * Two Parallel I/O * Buffered BUS %
ASCII Parallel Keyboard Port % Composite Video

* CP/M Compatible Operating System.

Just add a terminal or video monitor and a keyboard
(optionally available) and you are in business!

JUST LOOK AT THESE PRICES

MODEL MX400 : 400K TWINS5%4" SYSTEM.............cooovviinie, only £799
MODEL MX800 : 800K TWIN 54" SYSTEM.................cooocvnenriinnnnn. only £899.
MODEL MX1600: 1600K TWINS5V4 SYSTEM ...................cccoceeei. only £999
MODEL MX2400: 2400K TWIN 54" SYSTEM....................ooooeee. only £1,199

The MX Series are beautifully housed in a low profile The heartofthe system—MICRONIX80HD Single
brown/beige metal case. Board M/croA 7alsoavallable separately
atg£445+ Vv,

KEYBOARD: 102 KEY LOW PROFILE ASCII KEYBOARD ONLY £125 (£5 CARRIAGE)
HARD DISK: MASS STORAGE HARD DISK SUB-SYSTEMS COMPLETE WITH
SOFTWARE AND READY TO PLUG INTO ANY MX SYSTEM ABOVE:

MODEL MX115HD 11.5 MBYTE HARD DISK ONLY £1,250

MODEL MX216HD 21.6 MBYTE HARD DISK ONLY £1,399

ALL PRICES ARE EXCLUSIVE OF CARRIAGE (£15 per System) AND VAT.

pmicronix computers Ld

Suite 2, 26 Charing Cross Road, London WC2. Tel. 01-240 0213/0217. Telex. 295173 VILORD G

PCW 13



Designed for use with Professional and
Personal Microcomputers where a high
resolution display is required. ldeal for

applications requiring 80 column mode
or higher, high resolution graphics, etc.

CHECK THESE FEATURES:. —

@ ANTIGLARE SCREEN

@ P31 GREEN FOR MINIMUM FATIGUE
@ V!IDEO RESPONSE 10Hz - 22MHz + 3db

@ SUPERB RESQOLUTION—UP TO 132
CHARS/LINE

@ EXCELLENT GEOMETRY/LINEARITY
@ HIGH STABILITY

@ 230 VOLT 50Hz MAINS OPERATION
@ COMPOSITE VIDEO 0.5/2.0V INPUT
@ FLICKER FREE DISPLAY

A 12" MODEL HM123

ADD £5
.Carriage/Postage

A 9" MODEL HM911 A 9” MODEL HM910

THE LOWEST PRICE ANYWHERE

E FOR A PC WITH THESE

L 3 ] FEATURES.... LOOK AT

< ‘ THE SPEC. OF THE AMAZING
UNITRON 2200....

Dual processors — 6502 and Z80
@ 64K of RAM
@ 24K ROM with softswitch control
. Selectable 80 or 40 column text'display
@ Detachable keyboard
@ Apple®li-compatible
@ cP/V®Pcompatible

. High and low resolution graphics
capabilities

@ Two disk 1/0 for your disk drives
@ Game paddles/cassette/video interfaces

Prices exclusive of VAT
Same day despatch. Access welcome.

CHILTERN ELECTRONICS

-l | HIGHSTREET, CHALFONT ST. GILES, BUCKS, HP8 4QH
ADD £9 Carriage/Insurance  TELEPHONE: 02407 71234 TELEX: 262284

14 PCW
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THE APPLE

Professional
Home Computer

PACK

The Complete

Package

Apple lle 64K

1.
2
3
4
5
6
7
8
9

. Disk drive with controller

. TV modulator colour and sound

. Apple monitor Il rebate certificate £25.00
. Apple software rebate certificate £25.00
. Apple training voucher value £100

. Micromet/Prestel voucher value £68.00

. Unique Apple sports bag — FREE

. Windfall the Apple user’s magazine

Normal RRP 1435.00

ourPrice 799.00

Apple lle 64K
Apple lle monitor
Disk drive

80col &64K.............

Apple writer..
Multiplan
Omnis data base

Apple 111 256K

mssssnnnsnsnns asmnn

EPSON QX-10

SPECIAL
OFFER

for Christmas
period

QXx-10

CPU: Z80A

RAM: 192K bytes

CMOS: 2K RAM

Display: 12"'green
high-resolution
640 x 400 pixels
80 col x 25 lines

Disc: 5% double sided

640K bytes

Interfaces: RS-232
programmable
Printer: Standard parallel

FX80 PRINTER 160 cps

SAGE Accounting Package

@ Sales ledger

@ Purchase ledger

@ Nominal ledger

@ VAT return

@ CASH book

@ Journal entries

@ Monthly & Annual
Accounts

@ Age Analysis

Normal price

2538.00

Special price only

APRICOT

The 4th generation
Personal Computer
CPU: 8086, SMHZ, optional 8087
RAM: 256K expandablo to 768k bytes
Discs: 31"; 3‘/2|n microfIOpy drive, capacity
Keyboard: 96 keys inc 8 pre-set function
keys, 6 programmable touch
sensitive keys, cursor control,
numeric pad.
Display: 25 lines x 80 col, 800 x 400
graphics, 2 lines x 40 col LCD
mlcro screen display on

keybo:
System: CP/M- 86 "MS-DOS Il
Language: Mlcrosoft Microsoft Basic, etc.

1640.00

@ Networking on Sirius
@ Micromail —

2138.00

L 4

Tasha
computers
Previously known as Deans of Kensington

191, Kensington High Street

London W8

Tel:01-938 1588 Ext. 9

Prices are subject to change
without notice.

Add 15% VAT.

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

OLIVETTI M20
16-BIT MICRO

@ Engineering
@ Business
@ Education
@ Science

MIRACLE
Portable
Computer

CPU: Z80A

System: CP/M

Discs: 5% dual, 500Kbytes each
RAM: 128Kbytes expandable to 192K
Screen: 10" green, 80 x 25 display.
Integrated  software  “FREE"  bold.
CP/M operating system

Qperating guide

Memoplan word processing

File plan Data Management

Profit plan "Calc™ spreadsheet

Micromodeller
ony 1795.00

Carrying case




It takes the
guesswork out of
the business
of selling
software.

If you're a high street
retailer then personal computer
software is one of the biggest
opportunities ever to come your
way. The Websters Software
Directory will help you take that
opportunity and turn it into pound
notes — quickly, simply and
profitably.

A unique
selling medium.

Nobody else has anything
like it. Used at the point of sale, in
conjunction with normal display
methods, the Directory will turn your store
into a recognised and authoritative software
centre. Instantly, without fuss or bother, your

customers will be able to browse

R —— through all
w Websters the best selling
' software titles for

all the top selling brand
name home computers.

Game players, computer buffs,
school children, teachers, students and
businessmen. Everybody wants to be able
to find the software they’re looking for quickly
and easily. All will gravitate towards your store and
your copy of the Websters Software Directory.

Maximum display
value in the minimum space.

The first edition of the Directory contains 240 pages,
x; each showing details of one software title. By the time the second update
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Presents program
information
consistently.

At long last the
home computer owner will have
comprehensive and accurate information
about each software title available in an
easily understood way. The whole process
of selecting from the huge range of programs
currently available becomes easier and much
more fun. The Directory answers everybody’s
questions and does everything possible to help
the customer buy.

irectory

takes place in early 1984, the total will have risen to 400
pages. From then on, each copy of the Directory will be
updated quarterly so that, at all times, in your store,
consumers will be able to find all the information they
need about personal computer sofiware. There simply
isn’t a better or more effective way of showing the
consumer what each program offers.

Shows what actually
appears on the screen.

All this happens in your store, right at the
point of sale. Nowhere else can the consumer go and see
two full colour action photographs of what the screen
actually shows when the program is run. The Directory
is at the heart of every home computer owner’s buying
needs. An indispensable reference point, indispensable
in your store.

Srage 3 Ftages 1 Scare

enger

The Websters Software Directory is at the
centre of a comprehensive personal computer software
service. Our current stock list contains all the best selling
titles from all the leading software houses. Programs are
available for use on Sinclair, Commodore, BBC, Dragon,
Texas Instruments, Atari, Acorn, Oric, Lynx and Mattel
microcomputers.

Websters

~ SOFTWARE __

Please ask for further details or if you
wish a representative to call.
Frances Cheyne, Websters Software Ltd.,
Langham House, Middleton Road, Guildford, Surrey,
GU1 1JT. Telephone: Guildford (0483) 62222.
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WHEN IT COMES
TO MICROCOMPUTER

SOFTWARE
WE WROTE

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

The latest iInnovations The new
Lifeboat Catalogue is packed with the latest
state-of-the-art software. And if we publish a
new program after the iatest 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 small
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 \We givé the crucial dimension

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

That includes:

@ 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 serves tens 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.

lifeboat ASsociates

World's forem are source

I PO Box 125,London WC2H 9LU or cail 01-836 9028 I
O Please send me a free lifeboat catalogue.
Name l
| Title |
Company
| Address |
|
|

Postcode

Copyright © 1981, by Lifeboat Associates.
| e e e

PCW/12/83

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 Tel (212} 860-0300 Telex 640693 (LBSOFT NYK) TWX 710 581-2524 JAPAN Lifeboat Inc. OK Bidg. 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 SLU 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 Schlossgartenweg 5
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)
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Teach yourself software
in minutes. Not hours.

Insert an ATI training disk, k- Al ThA POWER Word Processing

and presto! Three minutes later,
you're practicing usable skills.
Within an hour, you're proficient.
Even if you're never JUR
touched a computer before.
ATI's self-prompting disk
simulates the actual software
on the screen of your personal
computer. If you have
a question later, the
helpful handbook is set
up to give you the
answer in 15 seconds.
ATI Training
Powver is faster because
it’s Performance Based.
Instead of taking time
teaching you how a
program works, ATI
shows you how to put
it to work. Right away.
ATI's unique
Performance-Based
Training is widely used
by many Fortune 500
companies, such as
IBM, DEC, Xerox, NEC, and Toshiba. Not to mention
thousands of small businesses.
ATI's'training programs operate in virtually every
business oriented microcomputer.
Match ATI's selections with your software library,
and order today.

Integrated Software

ATI's Word Processing
Series teaches you how to
create, edit, move, and print
text with popular programs,
fast! A must for executives and
secretaries alike.

Database

Management

To get the most out of
your data base, learn to use these
programs fast, with ATI's Database
Management Series.

0 ated Financial Planning
—— What if you could learn to
RO CISIaEK do a complete “what if” spread-
e sheet analysis in less than an hour?

ATl's Financial Planning Series
teaches you this and more. Turn
software packages into powerful
management tools, quickly.

I Operating Systems
Learn to prepare, monitor,
maintain, and troubleshoot your
own system like a pro, with ATI’s
Operating Systems Series.

Programming

ATI's Basic Programming Series teaches you how to
write, enter, debug, and use programs that analyse
business expenses, organize mailing lists, and more.
Accounting

Now it's easy to put your accounting on computer,

gRRl Nienmiilg] ROwver maicesiit eqsly ColeNmn drnd Lse with an outstanding software package and AT Training

the powerful new integrated software packages currently
entering the market.

Please rush me ATl Training Power” programs, at $75
each for this software:

Integrated Software Operating Systems
O totus 1-2-3 0O PC DOS
O MS DOS
Database Management 0O CP/M
O dBASE ll-vol. 1 & 2 .
3 EasyFiler Programming
O BASIC
Word Processing [J APPLESOFT BASIC
O WordStar-vol. 1 & 2 X
[ EasyWriter I Accounting
O Perfect Writer 0 BPI Gen. Acct.
O Spelibinder 0 Peachtree General Ledger*
O Benchmark O Peachtree Accounts Receivable*
O Peachtree Accounts Payable*
Financial Planning *PC{MS) DOS formats only.
0 Multiplan i X
O SuperCaic My Disk Drive is:
O VisiCalc 3 SSSD
O Perfect Calc 0 DSDD
O EasyPlanner 0O SSDD
O Microplan 0O DSSD

My computer brand is: = m )

Power to get you (and your bookkeeper) up to speed,
rapidly and cost-effectively.

Enclosed is $75 each plus $15.00 shipping

Name R = _Phone { I -
Street _ =~ _ -
City. _ iState #0818 & W W Wip~

Mail order form to:

American Training International
3770 Highland Avenue, Suite 201,
Manhattan Beach, CA 90266
Telex: 364412 INTR

ATI Money Back Guarantee
If you're not completely satisfied with how fast you learn with ATl Interactive
Training Programs, simply return it within 3 days for full purchase refund

ATl Training Power™

The following names are trademarks of the following companies: ATI Training Power, of American Training International; CP/M, of Di'gital Research; PC-DOS, of IBM; WordStar,
a

of Micropro; Benchmark, of Metasoft; EasyWriter, EasyFiler, and EasyPlanner, of Information Unlimited Software; MS-DOS, and Muitip

n, of Microsoft; dBASE i, of Ashton-Tate;

SuperCalc, of Sorcim; VisiCalc, of VisiCorp.; Microplan, of Chang Laboratories; Peach Calc, of Peachtree Software; ATI Tralning Power, Software Sampler, of American Trqinin?
International; Spellbinder, of Lexisoft; Perfect Writer, and Perfect Calc, of Perfect Software; Lotus, of Lotus. © 1983 American Training International.
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WhichPRINTER| o
~)What GOMPUTE

MiCro General the specialists for Printer Selecti6
Contact us for our expert advice on all your Interfacing problems 2 /

I's not just a question of plug in and lets go. There are now over 200 different connector
situations. How do you know that your computer will accept the printer of yourchoice? We at Micro General
donot sell boxes off the shelf. As computer engineers we help you to choose and install the right printer for your computer.
The advice is free and it could save you some embarrassing mistakes — Buy from us for peace of mind.

DEALER/OEM ENQUIRIES WELCOME

MICROLINE LOW COST PRINTERS

® UP to 25% faster thru-put than nearest rival.

® Near letter quality (92/93/84).

® Ideal printer for business systems.

® High Res Graphics (92/93/84)

Microline 80 80cps  £2264vat

Microline 82A. 120cps  £329+vat

Microline 83A 120cps  £5294vat  Microline 92 160 cps  £468+v

(M82A & M83A serial & parallel interfaces ~ Microline 93 160 cps  £675+vat
are standard)

Microline 84 200cps  £825+vat  High speed serial interfaces available

TRADE or PRIVATE CUSTOMERS take advantage of our

INTERFACING CONSULTANCY
VIiC 20 DRAGON

PET COMMODORE 64 -
SPECTRUM TANDY [NTERNAL
& |

ATAgl SHARP ST[/]xNED . o
BB OSBORNE ALON B R =
APPLE SIRIUS BUFFERS — | .| SPRINTER 32K

NEW BRAIN SAGE from W WS Bufer adaptor
ORIC and more! £65+VAT SRR £249+vat

EPSON MATRIX PRINTERS BROTHER HR15 €399, CUMANA
< DAISY WHEEL N

@ Diablo code cempatibility i

@ 3K Buffer i

@ 2 colour printing

- , @ Super & Sub Script \ -
. @ Auto un'derline ' ¢ .'
EPSON AX80T 100 cps £279+VAT | @ Proportional spacing |

TRACTOR FEED AND AUTO CUT SHEET FEED AVAILABLE

EPSON RXBOF/T 100cps £319+VAT | PRI GRS r e Txi

EPSON FX80 160 cps £438+VAT SWISS QUALITY

epsonmx100 100cps cars+var | HERMES 012 Ririixrhintea

Word processing & data printing up to 400 cps
EPSON FX100  160cps S569+HVAT | coqoNCOMPATABILITY  — £1850-+VAT

SLIM-LINE DISK DRIVES

Prices include Cabie. Format, Diskette, Power Supply
and Manual

CS100 40 track S/S - £199+VAT
CD400S 40/80 track S/S —
£475-+VAT

CDB00S 40/80 track D/S-
£599+VAT

DFS - £85+VAT

CUMANA FLOPPY DISK MANUAL
(POST FREE) - £9.00 NO VAT

TORCH ZX80 DISC PACK— £730+4VAT
FREE SOFTWARE — Perfect Writer @ Perfect Speller @ Perfect Calc @ Perfect Filer

o
ICro B Al/ways call for the best possible price N === Access/Visa
L e N e ra I (PCW12) 6 The Birchwoods, Tilehurst, Reading, RG3 5UH Tel:0734 25226
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TWICKENHAM

COMPUTER CENTRE LTD
QCORN (x commodore ‘@m
Buy the BEST
§I23?:9Model 8 E%IRPIGTER Ry ik mertae
£399 Econet network interface

. Voice synthesis circuits
Wordwise Word Processor Cartridge ROM pack interface

Software — Acorn, Bugbyte, Computer Concepts Atternative high-level languages
Acornsoft on Disk eDigitiser Graphics Plotter [ oo

Joysticks for the BBC @ 100K Single Disk Drives aisywhee! printers

BBC 800K Twin Disk Drives Teletext & Prestel units
; Monitors + Disk drives

Torch 800K Twin Disk Drives with CPN (subject to avaitability)

Ceedata 8200 Word Processor
FROM£1,995

64K Internal Memory (up to 256K optional) + Twin floppy disk drives + 60 self programmable keys (all set for
Wordstar) + cables + user manual + C/PM manual + C/PM software with utilities + keyboard overlays
available.

3% Commodore 64; £229 3¢ Apple IIE 64K on special offer —phone for latest price
Il Now in stock: Acorn Electron £199 alll|

2coknugon Sut ""P'a’ek"" the BABC . Daisywheel Printer for BBC (complete
eeko-Computer Pac rcadia

Algebraic Manipulation Pack Sliding Block Puzzles Stw:h :.)"It;:a::ﬂ] atﬂgxagrsl nte

Creative Graphics Cassette  Cube Master r 0 r
Graphs & Charts Cassette.  Chess £9.95 EACH Star 515 Dot Matrix Printer

Desk Diary _ Brother Daisywheel Printer
Philosopher’s Quest Books for the BBC: Juki Daisywheel Printer

Sphinx Adventure Creative Graphics

Monsters Gl ICharts Bli,llcl( “,',!'"’-’ TV with Monitor conversion
Snapper LISPon the BBC 12" or 14" £55 _
Planetoid FORTHonthe B8C £1.50 EACH Cassette Deck (BBC compatihle): £30

Acorn/BBC Main Distributors — Trade Enquiries Welcome

Twickenham Computer Centre
72 Heath Rd Twickenham Middx TW14BW (Tel: 01-891 4991)
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CHIPS QUALITY MICRO PRINTERS

£249
BUYS YOU
MICROLINE 80 CPS — 80 COLS MICROLINE
p— T NORMAL SIZE — DOUBLE WIDTH AND RS 230
£1 gg INTERFACE
£299
COMPRESSED

UPPER & LOWER
CASE CHARACTERS
BI-DIRECTIONAL LOGIC
SEEKING

MICROLINE 83A STANDARD CENTRONICS MICROLINE
ARALLEL AND
bs  ohe Tiree PARALLEL INTERFACE ITERFAGE ONLY
FACE £429
£499 OPTIONAL
RS 232-SERIAL
£60 EXTRA

ADD 15% VAT PLUS £7 P&P

NEWBURY NEWBURY
DATA 150 cps RS R R ER DATA 180 cps
PARALLERLSAzf\ég . gngﬁééLEL AND
S
WITCHES Fop PROCESSORS & PERIPHERAL £1,250

\——/

CHIPSWITCH
ENABLES UP TO
4 TERMINALS
TO SHARE THE
SAME PRINTER

2 WAY 3 WAY 4 WAY
£70 £80 £90
£80 £95 £110

ADD 15% VAT PLUS £3 POSTAGE & PACKING

ORDER NOW FOR CHRISTMAS TO AVOID DISAPPOINTMENT
ALL GOODS CARRY NINETY DAYS WARRANTY

F_--_--___----_———---_—----_—1

I PLEASE SEND ME THE FOLLOWING GOODS:— I
I PRICE £ PLUS 15% VAT ) PLUS P&P I
I | ENCLOSE MY CHEQUE/POSTAL ORDER FOR £ NAME AND ADDRESS I

CHIPS  Fercriaw, sumrev (0372) 372867
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If your computer
gets stuck in a dead-end job
you clearly havent got dBase II.

There you are with all that INFORMATION absolute safety.
microchip potential and no These features and more have made
software that's X _ » X X ‘ dBASE I a
man enou_gh . VN y N O\ y N standard for

to exploit it. microcomputer
Too | information

specialised, & management. And

too basic, too ~ it'sastandard that's

as good for the one-
man business as it is for the larger
company.

But don't just take our word for it.
Ask any dBASE II dealer and try it out
for yourself for 30 days.

You're hardly taking arisk, because
if you don't like it, you'll get your
money back! But before the 30 days is
up you'll wonder how you ever managed
without dBASE II
So do your computer

difficult, too risky.
Over the top in everything except
flexibility! And that's a downright
insult to intelligence - yours and the
computer's.

For years now, the computer
industry has been hooked on data-
bases. And there's absolutely no
doubt that an effectively run database
is the only certain route to successful
information management. The micro's
got the horsepower, so

why shouldn't you ) ~a favour. Give it a copy
have the software to of dBASE IL
go with it? e v For the name of your

No reason at all. - ‘ nearest dealer contact
That's why ASHTON | DATABASE ASHTON-TATE distributors:
TATE developed ' '
dBASE 1I. ACT (Pulsar) 021-454 8585

With dBASE II you can harness all your
microcomputer’s potential. It gives you a
flexible structure on which to build business
information and a straightforward means to
develop complex and varied applications. In
short, dBASE II gives you all you need to
manage and use information.

When your business grows, you can change
the way you handle information without
changing the information itself. You can

Arbel Ltd. (0603) 39381

Encotel Systems 01-680 6040

Ferran Software 01-751 5791

Midlectron (Belper) 6811

Pete & Pam (0706) 227011

Soft Option (0476) 860171

Software Ltd. 01-833 1173/6

Tamsys (Windsor) 56747

Tradesoft 01-627 1800

Xitan Systems (0703) 334711

develop your own applications or buy them in Supported by: Ashton-Tate (UK) Limited,

re{idy-madq. You can even bmld a set of menu- Cotferidge Close, Stony Stratford, MK11 1BY.
driven routines and let untrained people loose

amongst your most valuable information in

dBase 11 is one of the quality range of products which include The Financial
Planner, Strategist and Friday, all registered trademarks of Ashton-Tate.

ASHTON -TATE I8
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 Godth
| from £1495

With the advent of the fourth generation of computers,
we are delighted to announce our dealership for the
excitingly-innovative Apricot computer.

Dver the past seven years we have become established
as leading suppliers of microcomputers and software.
Our comprehensive service includes pre-sales advice,
installation and full technical support.

For full details or to arrange a demonstration please
telephone or write:

+price includes: MS-D0S 2.0, Microsoft BASIC

Apricot Sales Interpreter, Configurator and Utilities, Async
Interam Computer Store, Comms., CP/M-86, Concurrent CP/M-86,
FREEPOST, London SW12 SAG Personal BASIC, SuperCalc and SuperPlanner.
Tel: 01-675 5325 Telex: 325858 Excludes VAT and carriage.

aprico

D W I NNV WIS Y .

COMPUTER SYSTEMS LTD
SOUTHBANK BUSINESS CENTRE, 1st. FLOOR, THAMES HOUSE, 140 BATTERSEA PARK ROAD, LONDON SW114NB TEL:01-622 9373 TELEX:925859
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“Itmustbedone

byFriday!"

You are under pressure and
you can't find the
information to get
thejobdone. Where
is it? You could o —
spend half theday - - =
looking forit. And “ & & & a4
still not find it. So
you just give up
and start all
over again.
This is crazy.
There's a computer WA
in the shop down the
road or in the next office which ought to
be able to help, but can't - simply because you
don't know how to make it work.

At least, not until Friday! With
Friday you can use that computer -
and forget all about program- A
ming. Friday will take
careofeverything lIFILES «
BREPORTS @DIARY
B MAILINGSE andmuch
more. Whatever it is you
need to know - how well
sales are going, what the stock
levels look like, who owes you
money, how much you have in the
bank, whose salary is up for review -
Friday can tell you in seconds. Produce
reports instantly to a standard easily good
enough to impress the board.

But Friday isn't only fast and versatile. It's
designed for people who have never used a
computer betfore. Its documentation, described
as a model for the software industry, includes an
introduction to micro computing. Friday is
completely menu driven, with lots of prompts to
guide you through the job you are doing. The

g

7

menusare there purely tohelp you
~notto hold you up.
You can switch
from job to job -
just as you
always have.
Only now you
don't have to
turn your desk
upside down.
Invest half
an hour with Friday
and you will be amazed
at the return. Just visit

A=

-

?\ ‘i \‘ your Ashton-Tate dealer
(/‘ . and he will demonstrate how
- to get it done by Friday.

_Thank godit’s

™
For the name of
your nearest dealer contact
ASHTON-TATE distributors:
ACT (Pulsar) 021-454 8585
Arbel Ltd. [0603] 39381
Encotel Systems 01-680 6040
Ferrari Software 01-751 5791
Midlectron (Belper) 6811
Pete & Pam [0706] 227011
Soft Option [0476]) 860171

Software Ltd. 01-833 1173/6

Tamsys (Windsor] 56747
Tradesoft 01-627 1800
Xitan Systems (0703) 334711

Supported by: Ashton-Tate (UK) Limited,
Cofferidge Close, Stony Stratford, MK11 1BY.

Friday is one of the quality range of products which include dBase I,
The Financial Planner and Strategist, all registered trademarks of Ashton-Tate.

ASHTON-TAIER
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3BC 32K — FINANCIAL GAMES — SPECTRUM 48K

GREAT INHERITANCE THE WORLD
BRITAIN LTD Gt. Uncle TRAVEL GAME
You are P.M. and Arbuthnot is A game for
Chancellor of dead. 1 or 2 players,
S Bielr tginheritl igloenger
enjoyable” e PERSONAL COMPUTER and excitement
32%2:3’;‘;221& A glog:tgl' S p;:r)}ed and Your aim is to collect 6 souvenirs from
! et S RSl around the world (from Russia to
meslomeiace” A 2 part game. Prove your financial Fralll:Iands) in the s(hortest possible
You must select the Party you wish to acumen in Part 1 by investing wisely at time. Cope with HIJACKS, STRIKES,
represent and your aim is to stay in the stock and metal markets; if THIEVES, CASH SHORTAGES,
office for as long as possible. You must desperate try the casino or the harse BANKRUPTCIES, BAD WEATHER,
control inflation and unemployment, tases. It you avesuccessful you will ETC. .. World Map & full instructions
maintain the exchange rate, introduce g"}f’ Lhtehworld otffblg thJSIfness n g.a" supplied.
social reforms and stay popular. The - Find the secret formula for paradise !
game is split into sectgrg: c?ountry cola; manufacture and market the BBCONLY:  £6:950ncassette
profile, shopping basket, budget day, drink; cope with strikes, fires, frauds,
reform opportunities, manifesto, and pashghortages, e.t”‘?- Your lultlmate alm
most important election nights (a IS to become a miflionaire:
el Sy A MAMMOTH GAME PACKED
A COMPLEX GAME THAT YOU FULL OF FEATURES £5-95
WILL NOT TIRE OF IN A HURRY
£5-95

*SPECIAL OFFER TO COMPUTER ANSWERS READERS: 2 GAMES FOR £10-95: 3 GAMES FOR £16-95

SIMON W. HESSELL SOFTWARE Dept PCW

15 Lytham Court, Cardwell Crescent, Sunninghill, Berks
Telephone: Ascot 25179
24HR DESPATCH — ONE YEAR GUARANTEE — MONEY BACK IF NOT SATISFIED

CP/M 3 ; CP/M-80 Software from
O TAUVENVE 1IN | The Software Toolworks

C/80 Compiler ver 3.0 £50.00

C.P/M,P|US working with banked memory andvirtual Full featured C plier for CP/M with I/O redirection, command
disk. expansion, gxg n trace and profile, initializers, Macro-80.
Much faster with many more features than CP/M | | compaticiiffH3Mable code. o
22 . Adds'%&%( “point and 32-bit integers to C/80. Includes 1/0 and
Price includes MAC, the DRI assembiler. | | transcertental function library.
Available for the MAP 80, Nascom and Gemini |28|° EORJOH Deverl\gpm?nt System _£50.00
computers using VFC or IVC & MAPRAM. vr:;suio? page Manual and screens of software. Floating point
. LISP/80 interpreter £42.00
P"ce £257 | The language of Artificial Intelligence — including a LISP editor
A|so Available _arrg(grxfample of ELIZA and analysts game. Requires 48K.
ormatter £45.00
B " ‘| A powerful text formatter producing left and right justified
MAPCOM” — a new 80 Bus computer — margins, :abléescg cogtents, index, form letters and footnotes. Will
pass printer codes.
Uses a Z80 CPU  UVMAC—Z80 Macro Assembler £35.00
64K RAM expandableto 1 Mbyte Powerful macro-assembler which generates absolute code —.
: A "y y ith ful f
Twin TEAC haifheight 5" drives i vAvngla)T;Fli?iresia;:;sérator £40.00
80col by25|me d'SP|aY . Flexible and easy to use, finds differences in both text and bin.ary
Greenscreenmonitorbuiltin | files — essential for every software tool kit.
91 key software programable keyboard mfﬂ,ﬁss kC_Irfss Iplawng program e £35.00
. f . , ith nine skill levels, game save and restart facilities, does not
WmCheSterOPtlonavallable require graphics terminals — a championship program.
Runsunder CP/M2.2orthenew CP/M 3 All on 8" SSSD and Osborne formats
operating systems please enquire for other formats ,
Business and Accountspackagesavailable GAMES and UTILITIES for the OSBORNE £30.00
. Several available — ADVENTURE, MUNCHKIN, Sketch Editor, File |,
Price £1 ,760 Compressor and Encryptor.
All prices exclude P&P and VAT . Send your order with cheque (add £2.00 p&p and VAT) to:

System Science

Dealer enquiries welcome . "
54 Enfield Cloisters,
No. 1 Windsor St., Chertsey, Surrey Tel: 01-739 0540
Tel: 09328 64663 . )
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Getitright
atLaskys...

Games, business, education, word processing, accounting ... The
amazing potential of micro computers is virtually limitless, so you
need the right advice in order to find exactly the right machine fir you.
At Laskys we have a specialist micro department called Micropoint,
where we can help you to analyse your requirements and experiment
with everything fprom the simplest to the most sophisticated
equipment.

A choice of easy ways to pay, free 2 year guarantee, a commitment to
exchange products if you are not completely happy and, of course, a
nationwide after sales service. You can’t buy micro anywhere better
than Laskys — who else offers you so much?

P ' PROFESSIONAL HOME
PLE I!e . COMPUTER PACK

PLUS VOUCHERS

Home computer
with 16K memory. WORTH OVER £100
Spill proof FOR PROGRAMS

keyboard. Superb
graphics. Colgeur
and sound,

- ___includes Basic

~~~~~ J ! rogram

A sophisticatéd micro with amazing scope for home

4 =

S ; % and office.
FREE ATARI 410 CASSETTE PROGRAM 64K memory, disk drive, RF modulator enabling
RECORDER FOR LOADING AND STORING you to use your existing TV as monitor, includes
PROGRAMS. USUAL PRICE £49.90 Owners Pack.
Compact powerful 96K home unitata Recommended Epson printers for Lynx

budget price. Colour, sound and graphics. EpS on FX80 £498

Compatible with most cassette players. £298 EPSOH MX100/3 £539
Lynx Parallel Printer Interface £49.90 | Epson RX80 £349 _
Lynx Serial Printer Interface ~ £3.90 El

LAYKYS

The Home Entertainment Specialists

‘;L; MAJOR XMASs

CREDIT CARDS
acceeren | N
QPENING HOURS

Mon 5th Dec - Mon 9th Jan)
ALL STORES

‘Subrect 10 svaad
15% VAT. "Except portable
equipment one yeer. Computer

one year.
(Commercu use on computers. VDU
one yes:. Penpiverais programa &
months )

9am — Tpm (Mon-Fri)
SHEFFIELD St Sat 24Dt haves 4o
XLEYHEATH 1516 The Broaaway  READING Frar Street BRISTOL 16-20 Penn Street CHESTER 7 The Forum NEWCASTLE-UPON:-TYNE {ELD 58 Leapoid Street at closes 4pm
'55) ?om:m”&‘: %i’.i’a"uf‘ ggoﬁev 2 Ma:\e( Saame " RICHMOND Ml Steet CHATHAM8 The Pentagon LEEDS 26-34 Abon Street 6 Northumberland St WOLVERHAMPTON 2 Wultun Square Mon 2nd Jan
257 Tottenham Court Rcaa W1 COLCHESTER 12 Tnnity Square ROMFORD South Street GLOUCESTER 25 Easigate Street  LEICESTER 45 Market Place South  NORTHAMPTON 78 Abington Street  YORK 10a Coney Street QUEENSWAY & GOLDERS GREEN
7-9 Queensway, W2 CROYDON 7781 Norh End SLOUGH Queensmere Centre  MAIDSTONE 79-81 Week Street  LIVERPOOL 33 Dale Street NOTTINGHAM t-4 Smithy Raw SCOTLAND OPEN EVERY SUNDAY
apen Sunday 11am -7pm ENFIELD 46-48 Palace Gardens WATFORD Charter Place SOUTHEND 205-206 Churchi West 157 St John 5 Precinct OXFORD 16 Westgate EDINBURGH 46 St James Centre 11am-Tpm
4714730xtord Sree, W1 KINGSTON Eden Street SOUTHERN ENGLAND MIDLANDS AND NORTH MANCHESTER PETERBOROUGH Queensgate Centre  GLASGOW 86-70 Buchanan Street
Goigers Green Foad NW11  LUTON 192 Arndake Centre BRIGHTON 151.2 Westem Roaa  BIRMINGHAM 19-21 Corporanon St 12-14 St Mary s Gate PRESTON Guiihal Arcade WALES CARDIFF 122 Queen Steet

Watch out for new Laskys Stores opening soon in Ealing, Southampton, Brent Cross, Cambridge and Exeter.
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All mating Connectors with Cables in stock.
Full range of ACORNSOFT, PROGRAM POWER
& BUGBYTE SOFTWARE AVAILABLE.

BBC COMPATIBLE DRIVES

These drives are supplied in BBC matchingrcolour

BBC Micro Computer System

BBC Model B £399 (incl. VAT) +
£7 carr. Model A to Model B Upgrade

Kit £60 _cases and with necessary cables. -
a SINGLE: 100K£150; 200K£215%; 400K £235
lFr:stallag?n f15 i1 SINGLE:withsPSU: 100K £185; 200K £260; 400K £300
o isc Interface Kit DUAL with PSU:
PPY % 2 x 100K £355; 2 x 200K £475*; 2 x 400K £510
*These drives are switchable 40/80 drives
BCPLRom + Dist + Manu- TORCH 280 EgO/SO Switch Module for 1X 400K and 200 x 400K Driver
2
al £86 DISK PACK
o + £8 carr. DISKETTES
PASCAL-T £48 ERg 40 track SSSD £15 80 track SSDD £22
80track DSDD £27 ) p&p £1.50
WORD PROCESSOR ROMs UTILITY ROMs Floppiclene with 20 disposable discs, £17 + £1.50 p&p
VIEW 1(_5K Rom £52 BEEBCALC £34
Wordwise 8K Rom £34 Disc Doctor £30 PhoneTorssenditortouriBBGile o
SIDEWAYS ROM EXPANSION MONITORS BBC BOOKS (No VAT)
BasicProgramming on BBC £5.95
BOARD MICROVITEC 14” RGB Monitors 30 House Basic (NEC) £5.95
1431 5td. ReS MONItOr . ...t £215 Let your BBCteachyoutoprogram £6.95
SREB provides B additional sockels for expanding the computer's Sideways ROM capacity 1451 Med Res Monitor . £345 Assy. Lang. Program for BBC £8.95
by a‘turéne:gzak.rgzp{’?:s c;sns)umrehdorBA 03 sl_anuutgyana_in ggr nplnioln ] H(I)Ms will no: 14214.1(253Res Monitor.... AT .. £440 BBC Micro An Expent Guide £6.95
overioad Ihe cor 1 psu). The board is dimensioned ensuring clearance of 12" A RGB | £235; £399 Games BBC Computers Pla: £6.95
Coptrens i e el Fuh SO 0 e W W 69 | 12" Hi Res Green SANYO £98; KAGA £106 6502 SoftwareDesign ©_£10.50
plus many more in stock add carr. £1 per book).

TORCH Z-80 PACK

Your BBC computer can be converted into a business
machine at a cost slightly higher than a 800K disc drive.

'NEC PC 8023 BE-N PRINTERS

EPSON RX80 FT £305

NEC PC 8023 BE-N £320
SEIKOSHA GP100A £170

The Torch pack with disc drive and aZ80Aprocessorcard
greatly enhances the data storing and processing

EPSON FX80 £370 L capability of the computer (NOTE: In BBC mode the disc
EPSON FX100 £565 SEIKOSHA GP250A £210 pqgk functions asa ngrmal BBC drive). Z80A card comes
EPSON MX100 £400 Parallel Printer Cable £12 with 64K of RAM and a CP/M compatible operatin
Carriage/Printer £7 Serial Printer Cable £8 system. The system is supplied complete with a BB
/ Variety of Printer Interfaces in stock owner's user guide, a systems/Demo disc; a PERFECT

2000 tanfold sheets £13.50 + £3 p&p.

software package and COMANEX, a business manage-
ment game. The PERFECT software package comprises
of a SATABASEM CALC, WORD PROCESSOR and
SPELLER commercialy valued at over £1000. The
complete package foronly £730installation £20 Carr. £8.

e Y g ’ . . s i
EMA'RTMOUT_'H — The ‘infinite voca- ‘WIRELESS WORLD’ PROJECTS semi conductors inc I.C.s. Transistors, Displays,
ulary’ self-contained speech synthesiser C d Sock f . ked .
T (O o O T o o] s i onnectors, and Sockets for most projects are stocked by us.
ROMs“:equ‘ired ; simply plugs into the user
port. {Has Aux. Audio output Skt.}. Supplied CONNECTOR
Wi Damo Dvelopment rogrars and sim-  Jovpen Leaos B awrnenot cons — M sson caaie
o opment BIOUENL SYSTEMS G UMPER LEADS AMPHENOL CONNS RIBBON CABLE
24"Ribbon Cable with Headers 36 way plug Centronics Parallel (Grey/maeter)
1.0. CONNECTORS 14pin  16pin 24pin 40pin Solder£5.25 IDC £4.95
e Shate 36 way socket Centronics Parallel :gagy &
e e
BBC EPROM PROGRAMMER PP fate Eige | hoaris P B0 28 0 IEEE DCE20 | soway  ssp
A f'\:lly self-contained Elprorg programmer tacles Conn. | End 210p 230p 345p 540p Solder £5.00 IDC £4.75 | :26way 120p
with its own power supply, able to program 10 90 85, 1 " 5 24 way Solder Pl 134 way 160p
2516, 2716/32/32A/64/128 single rail Eproms. Zowey 1955 120 125 | MibbonCablewithSockets “EEE type) soop | 40way  180p
* Personality selection is simplified by a §2 Bay ;zg"‘ :Zg" g"" Copln zdpiy, &3t Gl 24 way Solder Socket 500p | (50way 200p
single rotary switch. 0 :a; 2205 1908 3‘2 1end 160p 200p 280p 300p 24 way IDC Plug 485p | 164way 280p
* Programming voltage selector switch is S0 way 235p 200p 390p Zenge el bl G T
provided with a safe position. .
* Warning indicator to show programming
in progress. D CONNECTORS RS 232 CONNS EUROCONNECTORS EDGE CONNECTORS
* Programmer can read, blank check, prog- 0.1°0.158
ram and verify at any address/addresses No. of Ways (;?;“.v DLM 1 = 2x 18way 140p
on the EPROM. Ll 24" Single end Female . L ET? USRSkl i2x2z ey 1900 125
* Simple menu driven software supplied on Solder 80p 105p 160p 250p | 24 Female-Female “£10 Zllway Lt | R 255‘; 220p
cassette (transferable to disc). .Angled 150p 210p 250p 365p | 24-Male-Male... 2y ) 7D e ovay eop -
#* Full editor with ASCII disassembler. FEMALE Zejatefenel = DIN4161Z 1x43way w0 -
Programmer complete with cables, software Solder 105p 160p 200p 355 2x32wayStPin 200 275 | x{Iway .
and operating instructions: £79.50 + £2 p&p. Angled 168 2153 290: 440: Pldlal bl g:g::;ét" A ggg ﬁ ;Toﬁ’c'fﬁ %
Hoods 90p 85p S0p 100p Soider DC 3x32way Ang. Pin  375p 3s0p | TEXTOOL
e — IDC 25 way phug 385p Socket450p | T::'-' :;:: IDC Connector e s ZIF DIL
) ] i | pin ] . - P ock WIT |
P800O provides reliable gang programming of up to 8 SIS 16 pin Sop  140p Rccc"""emr - 828p 24 pin e:‘ls f way CH7E0?)
EPROMS simultaneously with device sizes up to 16K x 14pin 2750 X 24 D‘ln 100p 200p 2x32 way U Connector = £15 28pin €800 6way  85p
8 bytes. 16pin 4 40 pin £6 40 pin 200p 225p {please specity a+b or a+c) 40pin  £9.75 8way 90p
Det;m;:es sup;laoned rangg frorln 2704 to 27128 in single J0way 140p
and three rail versions. Simple menu driven operation
ensure easy eprom selection and reliable programming SPEC'AL COMPONENTS
in minimum programming times. £695 + £6 carriage. 1802CE B
OFFER | 650p || TMS9995 £12 | 6875 $70p | TMS9911 £18
e o e £24.501 8205 225p | TMS5220 £12
2 p || 280 250p |
uv E.RASERS 3 2532 350p | 65024 500p || Z80A 300p | 5212 ugg 280AS10-0/1/2/9750p
Thg following _erahseets arﬁ alldﬁtted with safety interlocks 2732 350p eagg gggn Z80B £12 | 8224 110p’
and mains switches with indicators. 68 p || 8088 £18
UV18 up o’ Eproms £47 g;?;gg 515:28 68BOSE £16 Saay £1215'33 Lol B R NAE
1T as above but with timer £59 A B 6809 650p _ T
UV 140 up 0 14 Eproms £61 2164-2 450p | 68808 2| SUPPORT DEVICES FE 30% | et eoy 8
UV 141 as above but with timer £79 6116P-3 350 6809E £12 | 2651 £12 | 8279 440p | CRT 5037 £18
\ P | 8035 350p || 6520 280p | 8288 £11
Ll GHT PEN ggggA gggm 22235 g;gp %"8"}9 250p | EF9365 £36
80AP10 280p | EF9366 £36
. s r .BAUD RATE GENERATOR 0 p h ‘
(RH-1). A superior design, with a ‘push tip’, starus = ﬁeggéeo 321':‘ ggg-} ﬁggp 280CTC 250p | 6845 8308
indicator LED. and an interface box that plugs into the-| MC14411 700p | TMS9980 £20. ggR21 220p ZBOACTC 280p | 6847 650
user port. Comes with manual, full software and four COMB116 800p | gogeA £22 P | ZBOADART 700p ;M59927 £
Basic demonstration programs £39.50. 47028 750p | g748 g16.50|] 5824 770p | ZBOADMA 900p | TMS9928 €20
L -501] 68854 850p | TMS9903 €25 | TMS9929 €16

PLEASE ADD 40p p&p & 15% VAT
(Export: no VAT, p&p st Cosl)
Orders from Government Depts. & Colleges etc. welcome.

TrcuNosatic Lo

MAIL ORD TO: 17 BURNLEY ROAD, LONDON NW10 IED

SHOPS AT: 17 BURNLEY ROAD, LONDON NW 10
(Tel: 01-452 1500, 01-450 6597. Telex: 922800)
305 EDGWARE ROAD, LONDON W2

Detailed Price List on request
Stock items are normally by return of post
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..nobody sells

micros
better

New Home Computer thh 16K memory. Full size
keyboard plus help key (for additional information and
menu screen) superb graphics, colour and sound.
Compatlble with all Atari home computer Software.

Includes VIC 20 5K computer, C2N cassette recorder for
loading & storing programs, & cassette software which
includes Introduction to Basic Part 1, Blitz, Hoppit, Race
& Type-a-Tune!

_ COMMODORE 64K

A home computer with a full size keyboard.
Powerful 64K memory, sprite graplucs,
colour and sound.

 EASY SCRIPT
WORD PROCESSING |
| AND GAMES

Uiz

subpect
6% VAT, “Ex cavtpon-n-

aqupment one
sl levtivel
fCommerciiias enEopuase 80U
oneyaer Parphecas o §
months

wwv«

LONDON & HOME COUNTIES  BEXLE YHEATH 1576 The Broadway ~ READING Fnar Sireet

BRISTOL 16-20 Penn Street

 ORIC48K

A home computer with 48K memory,
ergonomic keyboard, colour/sound graphics.

Oric MCP40 Printer £169.90. £139‘90

CHESTER 7 The Forum

LASKYS SOF TWARE
SELECTION

‘NN > " DISCOVER OUR MASSIVE RANGE
B |0 OF SOFTWARE IN STORE! ALL
i § "X THE LATEST TOP TITLES FOR

N

Y [FORMAT
s MACHINES

simon . | XMASe
scceereo |NEW YEAR

OPENING HOURS

Sam— 7pm [I(»Fn'l

Sam Sa
NEWCASTLE- UPCS)N TYNE SHEFFIELD 58 Leopold Street Sat 24th Drcep'c'l‘ous 4pm

42 Tonenham Court Road W1 BROMLEY 22 Market Square RICHMOND Hill Streel CHATHAM 8 The Pentagon LEEDS 28-34 Aftwon Street Nonhumberiand St WOLVERHAMPTON 2 Wultrun Square Open Mon 2nd Jan

257 Tottenham Court Road Wt COLCHESTER 12 Tnnty Square ROMFORD South Streel GLOUCESTER 25 Easigate Street  LEICESTER 45 Market Place South NORTHAMPTON 78 Abington Street  YORK 10a Coney Steet QUEENSWAY & GOLDERS GREEN
7-9 Queensway, W2 CROYDON 77/81 North End SLOUGH Queensmere Centre  MAIDSTONE 79-81 Week Street LIVERPOOL 33 Dale Street NOTTINCHAM 1-4 Smithy Row SCOTLAND OPEN EVERY SUNDAY

‘open Sunday 11am -7pm ENFIELD 46-48 Palace Gardens WATFORD Charter Place SOUTHEND 205-206 Churchill West 157 St John s Precinct OXFORD 16 Wesigate EDINBURGH 4-6 St James Centre 11 am-7pm

471-473 Oxford Street W1 KINGSTON Eden street SQUTHERN ENGLAND MIDLANDS AND NORTH MANCHESTER PETERBOROUGH Queensgate Centre  GLASGOW 66-70 Buchanan Street

Golders Green Foad. NW11  LUTON 192 Amdale Centre

BRIGHTON 151-2 Western Roag  BIRMINGHAM 13-21 Corporation St 12-14 St Mary s Gale

PRESTON Gusdhail Arcade WALES CARDIFF 122 Queen Street

Watch out for new Laskys Stores opening soon in Ealing, Southampton, Brent Cross, Cambridge and Exeter.
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. AVAILABLE SOON Final Accounts

dialog..

Serious Software for

Commodore 64 . BBC Model B . Sharp MZ700
VIC 20 (16K) . Dragon . Spectrum (48K)

DFM DATABASE

Fully User-detinable

Create up to 15 Fields per Record
Search & Sort on Any Field

Calculate on defined Numeric Fields
View/Scroll/Print/Replicate Records
Report Generator & Utilities

DFM MAIL LABELS
Reads DFM Database Files
Resort Files by Any Field
Define Print Format

Selectable Single Label Printing

DFM WORDFLOW {Available Soon})

Text processing link with Database

EDUCATION

ELECTRONICS PART 1

Firstin a series of three courses

to City & Guilds

Full Graphic Hlustrations

Includes Course Manual with instructions

CARD INDEX SYSTEMS

CATALOG

36 Element Records for Library Filing

DATALOG

Text based Records for General
Information

<
2 &)
gl N
) % ]
\a D & A
PRICES oo &
& & & 20
9 Q & 3
CBM 64 24.00 30.00 10.00 30.00
BBC'B’ 24 .00 30.00 10.00 30.00
SHARP 24.00 30.00
VIC 20 14.95 19.95 8.95
DRAGON 14.95 19.95 8.95

SPECTRUM 14.95

Home Accounts

INVOSTAT

INVOICE & STATEMENT GENERATOR
Create Client Accounts

Create Product Tables

Fast production of Invoice/Credit Notes
Autocalculation including VAT & Discounts
Special Messages printed

Full Account Maintainance

View/Print Invoices at any time

Print Product Table for Price List
Outstanding Balances Reported

for Statements

TRANSACT

BOOK-KEEPING SYSTEM

Analysis of Sales/Purchases/Bank/Cash
Journal Entries for adjustments

Output & Input VAT with autocalculation
Automatic Double-Entry checking at Input
Process mixed Transaction types
Extended Analysis on each Transaction

4 Printed Reports for Audit Trail

90 Definable Nominal Accounts
View/Print Accounts for Trial Balance

JOURNAL

Desktop Financial Diary

DIAL-A-SPRITE

Sprite Generator for Commodore 64
Multicolour definable with movement
& explosion

&
» S O O &
& N ° N ¥
o\) @(4 «Y‘ v/.\v' v},
s <& & Q S
14.95 14.95 14.95 14.95 6.00

Prices indicate availability
and include VAT.

Stock Control Spreadsheet



dealers.

Available At
Selected Spectrum and Laskeys Stores

All Computers For All Outlets

And the following Dealers

wi

Computers of Wigmore St
87 Wigmore Street

01-486 0373

wi

E. C. Kingsley & Co.

93 Tottenham Court Road
01-387 6500

wi
Gulitronics
200 Tottenhom Court Road

wi

HMV

363 Oxtord St
01-629 1240

wil

Stirling Microsystems
241 Baker Street
01-486 7671

wi

The Video Palaoce
100 Oxtord Street
01-637 0366

EC2

Devron Computers
155 Moorgate

01-638 1830

EC2

Personal Computers
218 Bishopsgate
01-377 1200

ws

Deans of Kensington
191 Kensington High St
01-937 7896

GENERAL INFORMATION

Nw4

Davinci Computers

112 Brent Street, Hendon
01-202 2272

N19

Chromasonic Electronics
1 48 Junction Road

01-263 9493

BATH

Cyrit Howes of Bath
13/14 Cheap Street
0225 61234

BATH
Software Plus
12 York Street
0225 61676

BRISTOL .
Brensal Computers
24 Park Row
0272 294188

WESTON-SUPER-MARE
K & K Computers

32 Alfred Street

0934 419324

CAMBRIDGESHIRE |

CAMBRIDGE

K P Comera Shop
12A King's Parade
0223 68087

Dealer & Distribution Enquiries Welcom=

Access & Visa Orders from
Chromasonic Electronics on 01-263 9493

For Catalogue phone 01-289 6904

Ali programs operate 'in memory’ and are
Tape & Disk compatible.

Full operating instructions are provided
and Software Support is available on

01-289 6904,

Registered Users will receive regular
Newsletters on program announcements

and updates.

essex | HERTFORDSHIRE

CHELMSFORD HEMEL HEMPSTEAD
Maxton Hayman Faxminster
5 Broomfield Road 25 Market Square
0245 354595 0442 55044
ROMFORD
Computers For All STAFFORDSHIRE
72 North Street

NEWCASTLE

0268 418414

WESTCLIFF-ON-SEA
The Computerist 82 636911
642/644 London Road -

Bury Computer Centre
SATICSTENE 11 Guildhall Street

Computer Cabin
24 The Porade, Silverdale

Compu'er Centre 0284 705772

5 New Market Square

0256 52203 g’szvlcu

f rainwove
gOURN’EMC’)UTH 24 Crown Street
Computerstore 4

Richmond Hill Qg

e SUSSEX |
PORTSMOUTH

Computer Corner HASTINGS

261 Commerciol Road Castle Electronics

0705 833938 7 Castle Street

0424 437875
HEREFORDSHIRE m
HEREFORD
Kempsons CARDIFF
26 St. Owen Street Randall Cox
0432 273480 18-22 High Street Arcade
HEREFORD 0222 31960

Melgray High-Tech
49 Broad Street
0432 275737

‘dialoo..

Dialog Software
18 Carlisle Street, London W1V 5RJ
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,please enclose

orB
Microcare W arranty-

Address
gignature e /
that if you are applying for warranty under scheme A
the original manu(acturer' s warranty: jwilibe retumed withyourt
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Peachtree Software

The gilt-edged investment for your microcomputer

You need to be sure that the application
software you choose carries the hallmark of
stability and reliability and will be a sound
investment for the future. It should enhance the
value of the microcomputer you select to solve
your business problems.

The Peachtree Portfolio of Application
Software meets this need The range provides
for simple book-keeping (Peachtree Basic
Accounting Systems), comprehensive accounting
(Peachtree Business Management Systems) and
integrated office automation (Peachtree Office
Productivity Systems)

Peachtree is part of the world’s largest
Application Software company. We have
over 20 years experience helping users of large
and small computers get the full value from the
computerisation of their business.

THE SOFTWARE
THAT WORKS FOR YOU.

Peachtree Software International Limited,

A nationwide network of independent
computer retailers offers our portfolio of
products on many different types of micro-
computer. These companies provide the local
support you want - backed up by Peachtree.

Major microcomputer manufacturers
and distributors have made their investment
in Peachtree Software for their micro-computers.

They include: BRITANNIA, DIGITAL,
EPSON, H & H (Tiger), IBM, MEMORY,
OEM, OSBORNE, PHILIPS, POSITRON,
RANK XEROX, SHARE WANG.
SAMURAI Micronetworks), SANYO and
ALTOS (Logitek), TOSHIBA (Scan computers).

Peachtree Software is available for these
machines through their own distribution
networks - backed up by Peachtree.

é__ SEND FOR THE PEACHTREE PORTFOLIO:

\\g Clip the coupon to your card or .
== ' letterhead and mail it today. ”'{

My Company:

“The Peachtree”, 99 King Street, Maidenhead,
Berkshire SL6 1YF, United Kingdom.
Telephone: Maidenhead (0628) 32711.

Telex: 849000.

A Subsidiary of Management Science America

My Name: l
My Computer:
My Tel No:

PCW 9




Others may clam tobe as versatile

Far from being all things to all men, the Toshiba T300 Both are complemented by an exceptional
and T100 Micro Computers uniquely fulfill their — ‘i printer that can print draft quality at a
respective roles. = ' speedy 192 characters per second or
They’re the Hi-Fi of the Computing world. letter quality at 100 c.p.s. Add to this
The T300 has a 16 bit 8088 CPU with 192-512 > 12 month’s Warranty, nationwide
KB RAM and up to 512 KB Video RAM. 51 floppy " " service and minor details such as full
disks add another hefty 1.2 MB and there’s an &L colour graphics, sleek styling and the
optional 10 Megabyte Winchester. e trust that goes with the Toshiba
To the initiated, it means the basis for '\\\‘ _" . ! name-plate and we think you'll agree
the kind of computing power to satisfy that Toshiba technology in
the most demanding professional, ; Professional Micros is not just a
business or academic user. \ 1) poor relation to

Similarly, the T100, although 2= Y 4 ﬁ'.' mainstream computing.
Find out more about

ideal for every day problem @ ..!
solving and entertainment, Toshiba’s T300 and T100
—and discover true

makes use of sister

technology to give high versatility in Computing.
quality colours graphics on a¥
precision-built VDU,
alternatively just plug it
straight into your TV via the
T100's PAL adaptor.

To the man in the street, the
T100 is a Personal Computer that
stimulates the user to extend his
interest far beyond the merely
transient pleasure of video games.
It is a respected micro computer
with a powerful Z 80A Central

. Sole UK Toshiba Distributor

SCAN COMPUTERS LTD
Chanctonbury House,
Church Street, Storrington
West Sussex RH20 4L.Z
Tel: (09066) 5432

Telex: 87213 SCANDAG

&..-J!-!;..- LSOV ZTY TP Ty o A0

SHORT SPECIFICATION T100

[ . . CPU:
processor making it suitable for ZU 80A (4MHz2)
businessmen and businesses. <70 STORE:

64K byte RAM. (plus 8K-32K byte
optional pack) Video RAM. 16K byte.
90 character keyboard.

SHORT SPECIFICATION T300

_ DISKS:
CPU: 8088 (16 bit) 2 X 280 KB Mini Floppy Disks
STORE: 192-512 KB RAM up to 512 KB Video DISPLAY:
DISPLAY: 80 characters X 25 lines, 640 X 500 Dot Graphics, 8 colour display with 640 X 200 dot
256 colours graphics.
DISKS: 2 X 5% floppy disks each with 640 KB, DIMENSIONS:
5% internal 10 M Byte Winchester Disk 16.5" X 39" X 10°

INTERFACE: Centronic Parallel RS. 232 V.24 I-EEE 488.
DIMENSIONS: 16.5" X 3.9” X 10"
OPERATING SYSTEMS: CP/M 86® MSDOS®
LANGUAGE OPTIONS:

BASIC, FORTRAN, COBOL, PASCAL.

OPERATING SYSTEM:
CP/M®

LANGUAGE OPTIONS:
BASIC, FORTRAN, COBOL, and
PASCAL.

but will they fit your Hi-Fi rack?

I'm tired of the song and dance some manufacturers make about
their Micros. Please send me full details of the truly versatile
Toshiba and the name of my nearest dealer.

Name:

Address:

TOSHIBA

|
|
|
| - N Telephone:
|
|




80-BUS SOLUTIONS

GM813—-
CPU/64KRAM

Board

* 4MH2280CPU

* 64K DynamicRAM

* RS232SerialIntertace

RAM-DISK

* 512K Dynamic
Memory

* Simple Software
Intertace

* Switching Allows
Multiple Boards

* High-speedSilicon

SEATEAS T ES

* Two 8-Bit O Ports
* 1200Baud Cassefte
Interface

GM812—-IvC

Board

* 80x25Display Format

* On-board Z80A
Microprocessor

* Programmable
Character Generator

* 160x75Pixel Graphics

* LightPenInput

GM829—-FDC/
SASIBoard

+* SingleiDouble Density
Operation

* SinglelDouble Sided
Drive Support

* Uptodmixed

5.25" and 8" Drives |

* Industry Standard

SASIHard Disk

Intertace

TWO SPARE SLOTS

The Galaxy 3computer shownhas two empty slofs,
ina 5 board 80 Bus format, for simple addition of
Gemini Multiboards to develop your
ownreqguirements.

The Gemini MultiBoard Microsystem providesarange of 15
fully-compatible microcomputer boards, which can be used to
configure solutions for micro processor problems, from as many as
10 boards, to just 1. Thisflexibility is due to Gemini’s adoption of
accepted industry standards; especially the 80-Bus, specifically
designedforthe Z80 microcomputer which formsthe heartofthe
MultiBoard system.

The principle advantage of a 280 Bus system is the
abundance of software available operating under CP/M, by which
software becomes machine independant; providing the user with
the widest range of software available.

There is also the opportunity to develop systems based on the
Galaxy 3 computer (shown above} which uses Gemini MultiBoards,
but has2 spare slotsin a 5-board frame for particuiar configurations.
Alternatively, the Galaxy 2 provides a cost-effective development
tool with 3 spare siots in a 6-board frame,

With MultiBoard thousands of permutations are possible.
Eight of our most populiar boards are shown here, butthereisa
range of 15 available; together with mother boards, frames, 4
cables, power supplies, key boards and compatible
software if required. Acomprehensive catalogue is
available from the Dealers listed, or ‘'phone usto
discuss yourrequirements.

GM833-512K

. NG

GM816 MULTI-
I/OBoard

* 6 O Poris

* 4CounterTimer
Channels

* RealTime Clock
* FurtherExpansion
Capability

EV814-
IEEE488
Controller

* CostEffective
Controller

* Comprehensive
Software Supplied

10828-Colour
Graphics
Processor

Board

* 640x576Bit
Mapped Display
* On-board 16-Bit
Microprocessor

* Comprehensive
On-board Software

GM811-
CPUBoard

* ZBOACPU

* RS232Serial
Interface

* 2x8-BitiiO Ports

* 4Bytewide Memory
Sockets

GEMINI MULTIBOARDS ARE
AVAILABLE LOCALLY FROM:

AMERSHAM, BUCKS

Amersham Computer Centre,
Woodside Road,
Tel: (02403) 22307

BRISTOL

TargetElectronlcs Ltd., 16 Cherry Lane
Tel: (0272) 421496

LEEDS

Blts & PC's, Leeds Computer Centre,
62The Balcony, Merrion Centre,

Tel: (0532)45887

LONDON W2

Henry's Radio, 404 Edgware Road

Tel: 01-402 6822

LONDON SW11

OFF Records, Computer House,

58 Battersea Rise, Clapham Junction
Tel: 01-223 7730

MANCHESTER M19

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

NOTTINGHAM

Computerama, (Skytronlcs Ltd.)
357 DerbyRoad

Tel: (0602) 781742

18 Woodside Road, Amersham, Bucks HP6 5EQ. Tel:(02403) 28321.



If the number of computer systems
on the market leaves you totally
bewildered, we don’t blame you.

And that’s not your only
problem. If you are not very
careful, the system you buy
today could well be obsolete
tomorrow. That’s how fast
computer technology is
progressing.

But take heart. There is
one computer system that
won’t become obsolete. :
Because it is modular in
concept it can be expanded
both inside and outside to
accommodate extra capacity
and new advances—as well as
being able to increase in size
and capability to keep pace
with your own growth or
changing requirements. -

You have a choice from a virtually
unlimited range of CP/M compatible
application software. Plus the
support of total dealer back-up.

And, most important, you
won’t find that you’ve bought a
system that suddenly doesn’t
meet your needs. The
Communicator offers the
facility to enhance and upgrade
existing models to take account
of new applications.

Comart have also met the
stringent CCTA requirements.
Which means we are Al.

In short, Comart Communicator
systems can keep pace with
both progress and innovation.

Sodon’t get bogged down
with obsolete equipment.
Contact your Comart dealer
= for a demonstration now.

The Comart Communicator. One computer
system that won’t sink into obsolescence.

What’s more, it’s British.

Atany one of the addresses
listed below you can see the
remarkable flexibility of a Comart
Communicator system for yourself.

In under three years, it has
become a complete family of
compatible, fully expandable
microcomputer systems, covering

=3

s,

COMART COMMUNICATOR UK DEALERS

ABERDEEN BIRMINGHAM DONCASTER
MOM Offshore The Byte Shop Spot Computers
Tek:0224 22520 Tel:021-6227149 Tel:030225159
AYLESBURY CAMBRIDGE DUBLIN (EIRE)
J.K. Wakeford Associates  Cambridge Computer Store Lenduc Data Systems
Iel: 0296 27473 Tel: 022365334 Tet: 0001 710226
BEDFORD CAMBS (ST NEOTS) EDINBURGH
Remdex-Bradley Westcom Holdene Microsystems
Teh: 0234 6RSA1 Tel: (480217217 Tel: 031-557 4060
CHANNEL ISLES
Bell Data Systems
k1: 048123671
COLCHE!
Eurotve ull
Tel: 020672538

I'he Byte Shop

fel: 041-221 8202

R GLENROTHES
Computer Services Scotland

Cy.
¢l:0232 025566 Tel; 0592 773710

20 models and including single
user, multi-user and multi-
processing systems.

To become technical fora
moment, there’s a choice of 8 or 16
bit processors, up to 1 megabyte of
RAM and a wide range of floppy
and hard disk storage capacities and

add on modules.

LEEDS

lHoldene

Tel: 0532 $59459

LONDON (BRIXTON)

Tarogate

Te): 016716321
LONDON(COVENT GARDEN)
Dipitus

Tel: 01-379 6968

©
LONDON (NW1)
“The Byte Shop
Tel: 01-387 0505

COMART COMMUNICATOR SPECIFICATIONS

CP100 cp

Microprocessors: 8 Bit Z80A (! to 6) 16 Bi1 8086

Memory: 64K-512K bytes 256K-1M byte

Storage: 390K or 790K byte diskertes 390K or 790K byte diskeites

5M or 20M byte hard disks
Opcrating Systems. CP/M, MP:M1L& CP/NET,
multy- processor 1 to 5 users

$M or 20M byte hard disks
Q/MM,MJIMM.M&DOS.
o8 users

F &Cl
Keyboard/Display. 105 Key, detached 147 green scree, swivelfilt,
Expansion: fi SHmTy
Eapansion: External - sackable modules inc. cartridge tape & 8° {loppy & hard disks.

CPIM, MP/M11,CPIMBS, MPIMB6 & CP/Net arc trademarks of Digil Rescarch Inc.
Z80A 13 trademarh of Zilog Corp MS-DOS s 2 trademark of Maerosoft Corp. Comart
and the Coman logo arr trademarks of Comsrt L

T‘ e Eams e el

w R B AN -

Comart Limited, Little End Road, Eaton Socon,
St. Neots, Huntingdon, Cambridgeshire PE193]G.
Tel: (0480) 215005. Telex: 32514 Comart G

Member of the Q Comart Group of Companies

WATFORD

[ux Computer Services
Tel: 092317367

WH MSLOW
lHoldene

Tel: 0A25 529486
WINDSOR

LOUGHBOROUGH
[Yata One

el 0509 37281
MANCHESTER
The Byie Shop

Tel: 061-236 4737
MANCHESTER SOUTHAMPTON

N mputers The Byie Shop

T -832 2268 Tel: 0703 33471
NORWICH STAINES

Eastern Bus. & Adceountiie  Newbury Data Recording
Svstems Tel: (0603 27360 Tel: 078161141
NOTTINGHAM SWINDON

The Byte Shop Great Western Computing
Fel: 0602 40576 vl (0793 185517

OXON (RICESTER)
Zyeal Dvnanues

fel: 0H6Y2 3361
READING

M E. Electromies
fel:0731667661

Romtec

Te): 075-35 51550
WORTHING

Ace Compunng Services
Tel: 0903 35411



HBUNCHBACK (32K) £1.95
An excellent version of the arcade game where
Quasimodo attempts to rescue Esmeralda. Beautifully
detailed animation (the best we've yet seen!) as
Quasimodo leaps over the ramparts dodging rocks and
arTows, swinging on ropes, avoiding the guards' spears,
and ringing the bells. Twelve different screens of action!
This program is sold under licence from Century
Electronics Ltd; we have exclusive rightsto its sale for use
onthe BBC micro.

(For use with KEYBOARD or JOYSTICKS).

00® NEW RELEASE 990

""]Il‘(ll‘()llli!;s,(,“
DI

Bonus 2006

FAIRGROUND (32K)

£1.95
An exciting target-shootng game! Bonuses are scored for
spelling out the word FAIRGROUND by hitting the
appropriate target letters, and for shooting all the targets.
Extra bullets are obtaned by shooting the ial

THE BEST BBC MICRO SOFTWARE

PRODUCED BY AN INDEPENDENT SOFTWARE HOUSE

BBC

*» TOP QUALITY MACHINE-CODE PROGRAMS »*

Ea {850 ‘=858"

CRAZY PAINTER (32K) £7.95
The only full-feature version available for the BBC micro.
On the first screen, you take the part of a monkey being
chased by African tribesmern. if you manage to survive by
painting-in all the squares, the bonus screen features the
monkey trying to reach his bunch of bananas. After that,
youtake control of a paint-roller and eachsquare painted-
in adds to your score. But beware . . . the teddy-bears are
now in hot pursuit. Superb animation and sound-effects.
(For use with KEYBOARD OR JOYSTICKS).

@08 NEW RELEASE 009

CEnrirEDE
N

£1.95

CENTIPEDE (32K)
Incredible arcade-style game featuring mushrooms,
snails, flies, spiders, and the centipedes of course.
Excellent graphics and sound. 6 skill levels, hi-score,

) b and ing difficulty as the spiders

targets, but watch out for the “smuleys” who are intent on
stealing your bullets. Music, sound effects, hi-score, and
ranidngs.

000 NEW RELEASE 000

become more lively and the number of mushrooms
increases.

(For use with KEYBOARD or JOYSTICKS).

“Visually this game compares well with the arcade
version, being colourful and clear.”

"Ll

s A ')

RRAMGE VEL ACSF
6€768. 363. 1494.

2002 (32K) £1.95
A space docking simulator using a 3D graphics to model
the motions and responses of the ORION 4 spacecraft.
Your mission is to pilot the shuttle to a“soft dock” with the
space staton. PITCH, YAW, ROLL, FORWARD,
LATERALand VERTICAL engines are provided together
with orbit manoeuvering booster engines. 6 skill levels
provide for the completely inexperienced pilot as well as
the fully-fledged commander.

@0® NEWRELEASE 000

£1.95

ROAD RUNNER (32K)
The only full feature machine-code version available for
the BBC micro. Features include: scroling screen, radar
display, 3 pursuing cars, checkpoint flags, fuel gauge,
smoke screens, 6 skill levels, rankings, increasing
difficulty, and sound effects.

(For use with KEYBOARD or JOYSTICKS).

‘The game becomes very hard and has very smooth
graphics. Excellent.”... BEEBUG MAGAZINE.

HALILIENM DROPOUT
6B - 2080

$HEEssna

ALIEN DROPOUT (32K) £1.95
A novel and unusual program. Arcade-action with this
exciting multi-stage shooting game. You have to shoot the
aliens out of thelr "boxes" before the “boxes” fill up. Once
full, the aliens fly down relentlessly, exploding as they hit
the ground.

{For use with KEYBOARD or JOYSTICKS).

*...these moths are outto get more than the clothes inyour

wardrobe.
...YOUR COMPUTER

FROGGER (32K) £2.95
Not just another version of Frogger .. . this is the arcade-
action version that you've been waiting to see. Graphically
brilliant with gaping-mouthed crocodiles, diving turties,
flies, and frogs that flex their legs as they jump along.
Increasing difficulty, and responsive controls.

{For use with KEYBOARD or JOYSTICKS).

“ .. very good indeed . . . fast flicker-free graphics and a
frog that really hops!"... BEEBUG MAGAZINE

YOUR COMPUTER

DEALERS...DEALERS...DEALERS...

ALSO AVAILABLE %ur n?oftwaxe is Snciw avgilbable atall good dealers including:- ADVENTURE GAMES
.H.SMITH - Selected branches. COLDITZ ADVENTURE (32K)
SPACE FIGHTER (32K) ...... £7.95 é%?gg[:sgggégfﬁﬁffmmdf P £7.95
RS, 29T b

GALAXIANS (32K) ........... £1.95 MrCr) Mmmzmm,vé’zgﬁf}.féig%z Ipswich STAR TREK ADVENTURE (32K)

WEST COAST PERSONAL CO , 47 Kyle Sf , Ayt.
INVADERS (32K) ...oooooooo. £7.95 MICRGSTYLE &enedere Lmansduo.lwrx.\ Ro;d'g;:h_“ee‘ v N e £7.95

TR , 36-38 West Sf : ,H 3

FRUIT MACHINE (32K) ...... £7.95 e e T N, LOST CITY (32K) ..ocooooe.... £7.95
CRIBBAGE (32K) .....ccevovun.. £6.95 | i’r% (égmon()sggggrg Sﬁi‘éﬁﬁﬁsﬁoucmm o . GCIDEON'S GAMBLE (32K) . £7.95
PONTOON (32K) ....ooovveveeene. £6.95 OVERSEAS. o

DISC SOFTWARE AVAILABLE NOW
All our programs are ready for despatch on 5%” discs at
£11.95 each.

SUPERIOR SOFTWARE

Dept- P CW1 2, (1) All our software runs correctly on all current operating systems and BASIC

69 LeedS Roa.d, BI aInhOpe, LeedS ) ﬁg g[;software isavailable before we advertise.
T el, 0532‘8 4238 5 (3) All our software is despatched within 48 hours by first-class post.

(4) ln the unlikely event tl)at any of our sofware failsto load, return your cassette or
disc tous and we will immediately send a replacement.
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If your microcomputer job involves managing information, you'll need a Compsoft Data Managemery{'
System. It’s your guarantee that computerisation will be a success. ¥

Compsoft are world leaders when it comes to easy to use database programs. There is nothing gw‘e SO
genuinely user friendly, and nothing quite as powerful. And Compsoft were the winners of the 1983 RITA
(Recognition of Information Technology Achievement) Awards ‘Software Product of the Year’.

We can give your *Computer the power to breeze through the management of any record keeping
situation, — effortlessly, efficiently, and more accurately than you ever dreamed possible. From sales
ledger to stock control, purchaser ledger to personnel, clubs to customers, and in a thousand other ways,
we can lend a helping hand.

You don’t;have to be a computer expert to use Compsoft’s DMS or Delta. Both programs offer fast
accurate and elegant database power for both first time computer usefs and professional systi

You owe it to yourself to know more. Either return the coupon toius, or simply telephone
we'll send you a complete guide to our versatile database programs — today.

* Delta is available for almost any microcomputer with the MSDOS, PCDOS, CP/M, or MP/M operatiig systeﬁ_ !Jj}uci din
IBM, DEC Rainbow, SIRIUS, XEROX, ICL, EPSON and many others. rJ

-
.

DMS is also available for Commodore computers.. -

- Hallams Court
Shamley Green
Nr Guildford, Surrey Contact
England GU4 80Z . Address
lf?lh Telephone: Guildford (0483) 898545
Telex: 859210 CMPSFT PCW

Company ___
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“ONE THING YOU'LL
NEVER GROW OUT OF“

When we tell you that the new Spectravideo SV-318 is incredibly
expandable, we mean it. If you think that goes without saying, just
glance through a few of our competitors' ads. Time and again, you'll
read about ‘a wide range of expansion modules now in the pipeline;
‘coming next year' ... ‘in the shops soon

The SV-318 has a full supporting system of 14 peripherals,
available now. Which means that when you're ready to take the next
step, so are we.

For software, too, the SV+318 is second to none: builtin CP/M
compatibility gives you immediate access to over 3000 existing
programs. And, using Microsoft BASIC asits resident interpreter, it's
a home computer that gives you real scope for writing your own
programs. Compact good looks and a host of intelligent design
features (including a unigue built-in Joystick/Cursor Control) may
be no more than you'd expect from such a powerful and-
sophisticated machine.

But the price may well

® Memory - 32K RAM expandable to an incredible 256K, and 32K ROM
expandable to 96K.

@ Expandibility - Full supporting systemof 14 peripherals, including game
adapter, 7-slot expander unit, floppy disk drive, data cassette, etc.

@ CP/M Compatibility - Immediate access to over 3000 existing software
programs.

@ Graphics - 16 colours, and 256 x 192 high resolution graphics.

@ Sound - 3 sound channels, 8 octaves per channel.

® 71 Key QWERTY Keyboard - special features include unigue built-in
Joystick/Cursor Control.

Microsoft BASIC is a trademark of Microsoft Corporation
CPIM 15 a trademark of Digital Research Inc

| nearest dealer, telephone or write to us at:

surprise you. At £199 (incl. VAT),
the Spectravideo SV-318 is far
bettervalue for money thanany
of its ‘disposable’ competitors.

PERSONAL COMPUTER

Name . | |

Address |

- | Tel I
SV-3I8| | v '
’ ‘ I Unit 5, Norside, Oldmixon Crescent, Weston-super-Mare, Avon BS24 9AX. |

Telephone (0934) 4188387516246 CA
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' HIS sensational- SCOPE utility
q

nd your Spectrum will’ unlock
your imagination. if's amazingly S|mple
and fast and enabiles you to write fast-
. moving games in MACHINE CODE:

- SCOPE.realises your potential and
. releases it. You'll amaze family and

TECHNICAL DETAILS |
SCOPE Jis a fully structured multitask |
compiled Ianguage specifically

» for writing arcade*type games
enabling you to program
machine code without any

. knowledge of mvachine ‘code.

SCOPE' can be uséd as an
° asse_mbler with
SCOPE yvords as

Y L]

, friends and surprise the professuonalsﬁ
They said it'ouldn’t be ddpe.

1 0£71195
\

Imagmatlon |

W|tr;,SCOPE Computer Graphics Language and'write arcade--
+ style game programs to compete with the professnonals

plair language mpemonics,.
therefore no knowledge of machine code is
required. 1|

it .
>

Eaeh comtmand word will write into .the pgogram
memory the releyant machine code. >

It is gerteratéd’from BASIC and is fully compatible
with BASIC. “ - )

The Iangque from the user en’d is very easy
to comprehend and is co‘mprehenswe
providing many féatures Rot available’
" from BASIC: SCOPE has to-be
used to be believed., * .

{1 As fast a5 MACHINE CQDE ,°’ @;o ¥ o\e \4
0 S/mp/er than BASIC POV
O3 InStruction Manual

48K SPECTRUM




HE BBC MICRo

USER SHOW

The show that attracted record attendances in
Manchester and Nottingham now comes to the
heart of London - with a fabulous pre-Christmas
bonanza of all that’s best for the BBC Micro.
There are lots more exhibitors, who will be using
the show as a launching-pad for the very latest
software, plus many hardware devices that are
rapidly making the BBC Micro one of the most

versatile computers of them all.

e s

ASK the experts — free
advice on all aspects of
computing from people who
know the BBC Micro inside
out.

v TRY OUT for yourself the
games that will be the top
sellers this Christmas — and
well into next year.

FIND out about all the new

*
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“‘ ‘ % CALL in to one of our

highly successful walk-in
seminars, at which all the
famous names from the
world of BBC Micro
computing will be taking
part. Whatever your interest
— graphics, machine code,
interfacing, education — there

peripherals for the BBC
Micro - disc drives,
interfaces, ROM boards,
robots and second
Processors.

DISCOVER why the Electron
- the baby brother of the
BBC Micro — has been
hitting the headlines and

will be a top expert why all the experts are

85;’;;5:: by speaking on it. (Saturday tipping it to be the big seller
Publications and Sunday only) of 1984.

Westminster Exhibition

Centre

(formerly the Royal Horticultural Halls)
Greycoat Street, London SW1

Exhibltors include:

Acorn Computers, Akhter Instruments, Advanced Memory Systems, BBC
Telesoftware, Bradford Office Supplies, Bucon Ltd, Computersolve, CJE
Microcomputers, C-Tech, CW P, Clwyd Technic, Clares Micro Supplies
Cumana, Commotion, Deskflair, Economatic, Educational Computing,
Eltec Computers. Electronequip, Educational Software, Glengary Soft
Golem, Kirklands Computers, Kansas City Systems, LCL (Ludinsk
Computer-Assisted Leamning), Lowland Designs. Logic Sales, Micro Aid,
Micro Power, Master Class, Microvitec, MW Systems, Miniature Tool
Company, Opus Supplies, Oakleaf Computers, Proteus Computing, Pace

Thursday to Sunday, December 8 to 11

Software Supplies, R H Electronics, Superior Software, SYSTEM, Twillstas
Computers, Viglen Computer Services, Watford Electronics.

GROUP
BOOKINGS

Schools can obtain
additional tickets by sending
a stamped addressed
envelope to: BBC Micro
User Show. Europa House.
6% Chester Road. Hazel
Grove, Stockport SK7 5NY.

The BBC Micro User Show

10am
10am
10am
10am

Westminster Exhibition Centre,
Greycoat Street, London SW1.

off normal exhibition
admission price of £3
(adults) and £2 (children) &

(_)ff normal exhibition
admission price of £3
(adults) and £2 (children)

The BBC Micro User Show

10am - 6pm, Thursday, December 8
10am - 6pm, Friday, December 9
10am - 6pm, Saturday, December 10
10am - 4pm, Sunday, December 11

-6pm, Thursday, December 8
-6pm, Friday, December 9
-6pm, Saturday, December 10
-4pm, Sunday, December 11

Westminster Exhibition Centre,
Greycoat Street, London SW1.



OKlrules, OK!

Quality. reliability and unbeatable With these additions the family Microline 84. This sophisticated and

price/performance are the hallmarks  covers the broadest possible range  professional machine offers speeds

of the Oki Microline family. The only of capabilities. From the small but up 10200 cps. NLQ print and

truly complete range of low-cosl very efficient 80-column. 80 cps pin-addressable graphics.

printers. Microline 80. to the top-of-the-range All Microlines are made to Oki's
Exciting recent additions to the exacting quality specifications. and

all are backed by X-Data's high-level
technical support capability.

Whatever your print needs. there
will be an Oki printer to fityour bill.
And at astonishingly low cost.

family are the Microline 92 and
Microline 93 (80 and 132 column
respectively). These feature NLQ
print, 160 cps print speed and high
resolution graphics.

v
l.l
|

The authorlsed OKI dlstrlbutor

For more information telephone Slough (0753) 72331
X-Data Limited, 750-751 Deal Avenue, Slough Trading Estate, Slough, Berks. SL1 4SH.




- ASyour expe
SO canyoul

W hateveryou want your home computer
to do, the ATARI 600XL." can do it.

ATARI 600XL product specifications.

Colour capabilities: 16 colours and 16
intensities. 256 shades.

Memory: 16K RAM expandable to 64K
with memory expansion module. 24K ROM
operating system including ATARI BASIC
programming language.

Sound: 4independentsoundsynthesisers.

Each with a 3 octave range.

Display: 11 graphic modes. 5 text modes.

Up to 820 x 192 resolution. Maximum text
display 24 lines by 40 columns.

600XL Home Computer.

Special ATARI integrated circuits:

GTIA for graphics display. POKEY for sound
and controller ports. ANTIC for screen control
and 1/0.

CPU: 6502C microprocessor. 0.56 micro-
second cycle. 1.8 Mhz.

Extended graphics functions: High reso-
lution graphics. Multi-coloured character set.
Software screen switching. Multiple
redefined charactersets. Player missile (sprite)
graphics. Fine screen scrolling. Changeable
colourregisters.Smooth charactermovement.
Simple colour animation facilities.

Programming features: Built in ATARI

BASIC programming language plus 8 c
languages HELP key will provide additi
information and menu screens. Syntax
checking on entry.

Input/Output: External processo
for expansion with memory and periph
2 controller ports. Serial 1/0 connecto
Monitor output.

Software: Over 1000 items of soft
available including self teaching prog
with unique voice over. Education. Ho
management. Programming aids. Atari
written programs (APX). And Atari’s fa
entertainment software.
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ATARYI 1010

1. Program Recorder.

4.Trak Ball"'Controller.

2.64K Memory Module.

5. Super Joysticks.

7. Disk Drive.

These peripherals will be available soon:

1.ATARI 1010 Program Recorderfor low
: storage and retrieval capability. Data

smission 600 baud. Storage capability
K bytes on a 60 minute cassette. Track
figuration 4 track, 2 channels (digital
audio). Auto record/playback/pause
trol.

2. ATARI 64K Memory Module gives the
XL a massive 64K RAM.

3. ATARI Touch Tablet enables you to
1t pictures and draw diagrams, with the
ch of a stylus.

4. ATARI Trak Ball™ Controller enables

cursor movement in any direction; adds to
the pleasure of Atari games.
5. ATAR1 Super Joysticks. Gives you a

greater competitive edge over your games.

6. ATARI 1020™ Colour Printer plotter.
Four colour graphic print capability. 40
column. 10 characters per second. 5, 10 and
20 characters per inch.

7. ATARI 1050™DualDensity Disk Drive.

5" inch disks holding 127K randomly
accessible bytes provides both expansionand

flexibility for your 600XL system with DOSIIIL.

ATARI

3.Touch Tablet.

ATARI | 1020

vse

6. Colour Printer.

9. Letter Quality Printer.

8. ATARI 1025™ 80 Column Dot Matrix
Printer prints 5,10 or 16.5 characters per inch.
40 characters per second. Ideal for program
listings, financial reports, etc.

9. ATARI11027™ Letter Quality Printer for
word processing letters in professional type.

If youd like to know more
about the ATARI 600XL, writeto
Atari International (UK) Inc,
PO.Box407 Blackhorse Road,
London SE8 5JH and well

send you all the details.

'The new Atari XL home computer system. ATARI®

®ATARI and design. Reg. US. Pat and TM Off. TM: Trademark of Atari Inc. The ATARI 600X L is compatible with ATARI 400 and 800 programs.



Not all home computers
stay at home.

The BBC Micro is the ideal family com-
puter—simple to operate, yetfast, powerful,
with enormous potential.

But it’s nice to know,
when you buy one for your
home, that the business,
educational and scientific
worlds agree with your
choice.

Here are a few stories
to illustrate how the BBC
Micro gets out and about.
And one to remind you how
helptulitcan be whenit stays
at home.

A practical lesson in

business admin.

The contribution of the BBC
Micro in the classroom has long
beenrecognised atPerins Community
School in Hampshire.

The School has 12 BBC Micros used
extensively across the syllabus: in fact
some pupils are using them to study for
their GCE O Levels in computing.

One of the programs available

to Perins teachers

such as David Beck, pictured below with
his class, is “Newsagent.”’
This program contains all the
necessary information for the class
. toruna newsagents shop; allow-
ing them to organise daily i
deliveries,make up billsand F
keep an eye on stock E
control and ordering.
It’s anice example
. of how the BBC
Micro can be used
not only toacquaint
a class with the languag
of computers, but also
with some of the real-
ities of the communit
in which they live.
Correcting
Jodrell Bank.
The BBC Micro is
familiar worker aroun
Jodrell Bank.
You'll find itin the reception area ex
plaining the workings of a radio telescope
to visitors, for example.
But it’ also been helping in a
_more testing task: toimprove the per-
formance of the Defford telescope.
In this application it has
been used to make calculations
necessary to determine the ‘
precise parabolic shape of
~ the dish.
Theodolites are used SS5g
to do the measuring—then
the BBC Micro works out th

necessary corrections.




The end of the scrawl.

If any of you have noticed how much
isier 1t is to read and understand labels
1 drugs and medicines these days, then
»u can most probably thank the BBC
icro. John Richardson, a Preston pharm-
‘1st, was first to realise how a micro with
| suitable printer could produce labels

that were accurate and legible and
which could include, automatically,
such information as drug reaction
warnings.

At the same time 1t
could record drug usage for
better stock control.

He chose the BBC
Micro for its versatility and
potential for expansion.

John Richardson be-
lieves that this system will

be recognised as standard
1 the profession and be used in hospitals,
ealth centres and pharmacies through-
ut the UK.
Meanwhile back at home.

PARACETANOL #

TNO TO BE TAKEN
FOUR TINES A DAY

WAXINUN DOSE -
MRS FOSTER

Dr. & Mrs. Yarwood bought a BBC
licro as a birthday present for their 12
-ar old daughter.

W 01-200 0200 or 0933-79300.
owever, 1t quite quickly became

ommon property.
All three can now write their own

programs. Mrs. Yarwood is particularly
proud of one program she has compiled to
help teach her daughter French
vocabulary.

They all agree thatalthough the Micro
is fast and powerful enough to be at home
in Jodrell Bank, .
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1deal com-
puter at the
Yarwood
home:
simple to set
up (virtuaally
any T'V set
and cassette
player 1s all
you need)
and simple
to use.

All this for only £399.

The BBC Micro comes with a com-
prehensive, step-by-step User Guide
which introduces you to your micro and
shows you how to construct useful pro-
grams of your own.

You will also receive a free*““Welcome”
cassette which contains 15 different

programs for you to experiment
with, ranging from music and
graphics to games like Kingdom
and Bat’n’ Ball.

The BBC Micro is available
from W H Smith Computer
Shops, Boots, John Lewis and

local Acorn stockists.
Alternatively if you would
like to order one with your
credit card or if you want
the address of your nearest
supplier just phone

The BBC Microcomputer System.

Designed, produced and distributed by Acorn Computers Limited.
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SAR BLUE
aven sent for
BM users.

ar, the 16-bit business software which became a best seller on the Sirius 1
microcomputer is now available for IBM PC users. Already over 10,000
 Pulsar systems have been sold, bringing the benefits of true 16-bit
computing to multinational companies, small businesses and
institutions throughout the UK.
Pulsar Blue is an integrated range of commercial
accounting, office systems, planning and modelling software
from ACT bringing a new dimension to personal computing.
Pulsar Blue is powerful, but friendly. Help routines, concise
documentation and simple menus built in to the programs
ensure that first time users can quickly familiarise themselves with
even the most sophisticated systems. This combination of user
friendliness and powerful processing has made Pulsar the most
successful 16-bit business software in the country. And its available
from IBM dealers now.
Pulsar Blue - a gift from heaven for IBM users.

The Pulsar Blue Range dBase I £395
Sales Ledger £195 MicroModeller™  £595
Purchase Ledger ~ £195  SuperCalc 2™ £175
Nominal Ledger £195  SuperCalc 3™ £295

Payroll £195  (graphics spreadsheet)
Stock Control £195  Multiplan™ £195
Invoicing £195  Wordstar™ £295
Data Analysis £195  MailMerge™ £95
Informer Database  £295  Super\Writer'™ £295
o’ &
- ~,

r 4 Please send me %

& details of Pulsar Blue- $

i . Y i business software

For more information on ) for the IBM user. L\

Pulsar Blue for the IBMPC ¢ L}
clip the coupon and return to ( l’ja’f"_e
osifion. -

o )
o ACT (Pulsal') Ltd “C:r:ganv- = l'
L T o
— irmingham =3 -
B Gl 0214557000 S~ J

'™ indicates registered trade mark. Ownership defails on request. All prices exclude VAT.

=
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"NEW HOME COMPUTER CABINET

SPECIAL OFFER £79.95

incl. VAT & Delivery

Especially designed for your home computer system,
whilst also accommodating your video recorder.

Our cabinet has been custom designed after intensive
consultation with P.C. users to provide maximum
comfort and convenience during those long hours
spent slaving over a hot micro.

The cabinet includes many features not previously
available, and as well as combining the  very best
aspects of modern furniture design, it provides an
ergonomic and practical layout for all the major
components of your system.

In fact, we are proud to claim that your cabinet will look
perfectly at home in your lounge, dining room, or even
bedroom.

JUST CHECK THESE STANDARD FEATURES

1 Smooth sliding shelf locks in position just where you require it —
and neatly glides away after use.

2 The computer shelf has been designed to allow adequate ‘Knee
room’ for you to sit comfortably, and will avoid ‘programmers
backache’.

3 Adequate room to position tape recorder, printer, disc-drives,
etc, alongside computer for ease of use.

4 All cables neatly and safely out of sight, while alllowing all units to
be permanently connected if desired.

5 Lots of storage space for cassettes, cartridges, books, listing
paper, joysticks, etc.

6 With shelves and doors closed, instantly becomes an elegant
piece of furniture.

7 The lower shelf accommodates all makes of video recorders
currently available.

8 Smart teak effect finish.

9 Supplied as a flat-pack. Very simple to assemble, using just a
sqrewdriver. Full instructions supplied.

10 -Measurements: Height 32%2ins, Width 36ins, Depth 16%ins.

“"TERMS OF OFFER UK Mainland Customers only. Please allow up to 28 days for delivery. Cash with order or charge to one of the credit card
accounts specified. Money back-guarantee if not satisfied provided the goods-are returned undamaged within 72 hours of the customer taking receipt.

'ORDER FORM

Please send me one of your Home Computer Cabinets as advertised. -1 enclose my cheque for £79.95 or please debit my

Access/Barclaycard No. ... L e e Name (Block letters).. ... U R T — Signed

AAArESS ... %, o0 inBABABE I oo e <o an s o] 1 asno00

MARCOL CABINETS, PO BOX 69, SOUTHAMPTON SO9 7EQ. TEL: (0703 731168) (24hr ANSWERING)



THE FABULOUS WANDA
AND THE SECRET OF LIFE

for COMMODORE 64
An adult fantasy
game with Arcade Action

A You are travelling far
D from home looking for good
o times around the Universe,
when you are intercepted
by the evil Brutus of the Federation.
Brutus forces you to go and seek the Secret of Life,
the Universe and Everything - known only to the
Fabulous Wanda, a hostess in the Spaced-Out Innin
Highsville on the planet COPUS. You are teleported
down to Highsville where the Customs man
demands money for Teleport Tax. There is a video
game in the Terminal with 3 credits left.
Now you are on your own and you must decide how
to proceed to Highsville Mainstreet to find the
various establishments to enter and .

OGLES for BBC/B

Designed with people of ail ages in mind this
programme provides an aid to learn and match
colours as well as being very entertaining. Not only
have colours to be matched in sequence but co-
ordination skills can be developed by moving the
correct coloured OGLE to match a pattern displayed
on the screen. Interest and amusement are provided
by you as Gordon having to control your pet dox
Flash by guiding him to collect the matching OGLE,
carry it back and to drop it at the correct position.
There are two levels of play.

An easy level for the younger person.

AVAILABLE AT ALL SPECTRUM SHOPS, HMV,
SELFRIDGES, JOHN MENZIES, LEISURE ZONE
AND ALL GOOD COMPUTER SHOPS.

.. THE UNIVERSE AND EVERYTHING

BARRELDROP! for 48K SPECTRUM

Poor Gordon! His drainpipes are blocked again and
the only way to clear them is to drop barrels down
them. Gordon stands on the top of his roof with 5
barrels. When the game starts he’ll roll one down
the roof. Press SPACE to drop it through the roof
accurately into the centre of a drainpipe and'you'll
score the number of points in the pipe, which will
start to flash, and Gordon will get the barrei back for
another go. The barrel will be lost if the drop is
inaccurate, or into a pipe already filled, but - Flash
the dogis on hand! If you know you’re going to lose
the barrel and r]ou can see Flash peeping out from
the bottom-right corner, press D and Flash will save
it! Once you clean all 5 pipes, you witl get a bonus,
but there's a surprise in store before you get the next
set of pipes to fill £5.95

SUPERSNAILS for 16K or 48K SPECTRUM
Snails specially imported from West Africa are
being kept in Dr. Van Winklehoff's laboratory for
genetic experiments. The Doctor has turned them
Into a super-breed of snail who now leave behind a
trail of super glue that will trap any snail touching it.
Two of the snails, continually moving and
controlled by the players, escape from their pens
into the laboratory. Unfortunately, only one of the
snails can escape from here into the outside world
without raising the alarm. You must therefore trap
your opponent and then try to escape through the
small door which will then appear.

EGBERT
for COMMODORE 64
A fast Arcade Action Game
for alt the family to play.
Written in 100% Machine
Code for super-fast action!
Egbert works on the
production line at ‘LEYSPACE’
It was a comfortable life until
the invasion of the TEBBITES
from the planet TOR. Egbert’s union has
been exterminated and the Tebbites have left their
deadly Pets running wild in the workplace. As if that
wasn‘t enough, the evil invaders have forced Egbert
to take care of an Egg - damaging the Egg will have
fatal consequences for poor Egbert. Egbert is now
on piecework - can he earn a decent wage? Can he
even survive? WARNING! You may get an ulcer by
playing this game.
SIX LEVELS OF SKILLANYBODY WHO CAN DO
LEVEL 6 SHOULD WRITE AND LET US KNOW!

ARITHMETIC FUN-TIME  for TI99

Elementary addition, subtraction, multiplication
and division exercises providng valuable practice
and drill for young children who are developing
their basic mathematical skills.

Uses colour graphics and sounds to give a good
presentation with the sums appearing in large
letters on a blackboard. :

The Computer plays back sums which the child has
difficulty with showing the child the correct

solutions. Uses the basic TI99 console. £5.95

A professional level for the older person with piay Features:- * Fast Action - 100% Machine Code Games Machine: Ltd., Business & Technology Centre,
against the clock and Hall of Fame. = Nine levels of difficulty Bessemer Drive, Stevenage, Herts. SG12DX.
OGLE COMPETITIONS ARE FUN! £8.95 £5.95 Keyboard or Joystick Control Telephone: (0438) 316561.
..”.P.le.a;éz;d.d.s.o.p.tt;::c;v.er.:;c;s:z;r;d.;;a.cizir;é...””””””“””””””””””””””6%\;_””.5” cessesesstesesesssess o :
| enclose a cheque P.O. payable to GAMES MACHINE LTD.,, for £ _ | WANDA | SENDTO:- B
" BARRELDROP .
or debit my Access/Barclaycard account no. — X GAMES MACHINE LTD., 5
EGBERT .
flenatice —_— SUPERSNAILS | JEREEPORT. :
BAME OGLES —{ STEVENAGE, :
— = w ARITHMETIC —1 HERTS SG127H. *
ADDRESS _ Y ) TOTAL .
- = | DEALERS AND DISTRIBUTORS REQUIRED. GAMES AND EDUCATIONAL PROGRAMM.ES.V\./A.V‘.JTED FOR ANY qu\fgggr.wfy:rgqs_ N 1 :

GUARANTEED
LOWEST
rosco LTo. PRICE

Sanyo colour 14N £199
Kaga K12 £99
Kaga RGB colour £209

PERIPHERAL CARDS FOR APPLE Il

Disc Drive
PAL (+ modulator) .

Sanyo 12" Green monitor

m STAR 100CPS ;gncgoulz%:?n(+16K RAM)
DPS510 DI S
&N 80 col. ﬁfﬁ?s Fosciiads,
DP515 e Printer (centronics) .
w“‘ 136 col  £269 - =%
ASCII Encoded Keyboard
wcase l/icase ...
T _— Clip on ac cooling fan....
n Centronics printer cable
Apple compatible
motherboard........ccc..cooeieiirreiienans
Suitable case for above
Apple Il compatibie
OUH power ?upply...
EPSON MRP PRICE Joyslik-2 pot ...
Epson FX80 £359
299 All cards fully tested.
Egggg 2§38 ET.. 5259 Money back guarantee.
Epson MX82T/3 . £289
Epson MX100/3 gggg APPLE Il COMPATIBLE DISC DRIVES
=2 HALF HEIGHT DRIVE MODEL (LH-1) £164.00
g#:%\ggo £o89  £929 APPLEMATE DISC DRIVE £164.00
IR — Data-sheet on each product available.
ISYWheel 6100 .........oo..ooovecerereesrsnrans 99  £339 , _P&P:-
2?}?&283;220' ' . printers, monitors, sheet feeder £7
Sheet/Envelope feeder ............ccoocoovevvenne. £457  £399 S L o 1l S Tl i
HERMES For full details and prices of all computer consumables, monitors and printers ring:
(:;025|¥-VOP§S .............................................. £1,950 £1,499 021-356 7402 or write to:

£69 @ ROSCO LTD., Freepost, Birmingham B20 1BR
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Perfect Writer
Perfect Speller

Perfect Writer/Spellef

i,
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_‘,@l Vin u HELPS PLOT

'I,mnputcr YOUR FUTURE! =
Nfore . —

112 BRENT STREET, &
BBC B £399.00

HENDON, NW4 |

Tel: 01-202 2272/3/4 ome €O srecmax w26 S0 1
. ﬂ \___, 1:: S’I:g: gg PRICES INLCUOE VAT.

SINCLAIR ZX PRINTER £38.95
ORAGON 32 £175.00 cox‘mgooni £229.95 including 5 free rolls of paper

COMMOOORE 1541 OISK
£2

£199.95

COMMOOORE 64

SPECIAL VIC 20 ORIC 46K £139.85
STARTER PACK + 40 of free software

£149.95

ACT SIRIUS 1.2 128K
£2,195.0

ACT SIRIUS 2.4 256K
£2,895.0

ACT SIRIUS 10MG
ACT SIRIUS 10Mb

EPSOM - ;% ‘. COMMOOORE 700
MATRIX — . < from £995.00

- —— % 256K HARD DISK
sy PRINTERS MX100FT S * SPECIAL OFFER » SROTHER CESD £3,995.0C
- ' ot RXsoT  £279,00 £395.00 FLOWRITER OAISY COMMOOORE 8032SK TYPEWRITER WITH (Free ofter of printer or photocopie
0SBORNE ~ | ZBeES-we AXBOFT £319.00 FXx100FT WHEEL PRINTERS £675.00  PARALLELINTERFACE 435 Lith some s‘:viuz configuratlons
~ 5 RP1300  £1,230.00 : BROTHER HR15 Daisy Printer£445 Please call.)
£1,150 fprer o * NEW & £495.00 ’ COMMOOORE 8096SK £695
0 \—sr g FX80FT £350.00 «NEWa RP1600 £1,645.00 £695.00  BROTHER HR1 Daisy Printer New Apricol coming soon.

T T [ 11
-y STOP PRESS ‘lk

|
—AlPR:IC(l)T:N(:)W: IN — £1,890

DIl BULLET

CP/M PLUS — THE LATEST CP/M

When you test the DT/ DTIBULLET at a glance:
BULLET for yourself, you will @ Z80A Processor running at full 4MHz
discover that, under CP/M”, it @ 128 KByte RAM standard

e

simply outperforms most @ Twin bi-directional RS232 ports
16-bit micros on the market. @ Centronics parallel printer interface
The DTI BULLET not only @ On-board floppy disk controller —

—up to 4 drives
— supports 5%in or 8in diskettes
— single/double sided
— single/double density
Packaged with 2 double side/density
§Ysin drives giving BOOKB on-line
storage
@ Winchester disk interface
@ Built-in power supply
@ Software: Supplied complete with

opens up for you the vast
array of CP/M* compatible
application software, but will
offer you multi-user capability
via MP/M* and networking.
Education, scientific,
research, or business, you will
find the exciting DTI BULLET
gives you more opportunities

for your mone CP/M* Version 3 operating software
g v licence,
Includes T/MAKER Iil
e word-processor .
SPECIAL PRICE i Is'ptreadsheet organiser
UNTIL30.11.83 £1 500 4 ——e—— ISijIEreEsoy

file-handler
together with a comprehensive
manual and demonstration programs

10 CRONIN COURTYARD, CORBY, NORTHANTS NN18 8AY. BIRMINGHAM B3 3LP
Tel: Corby (0536) 201152 Telex: 342618 Hamlet G. Telephone: 021 233 2286

dti PRINCE GROUP  DTI EUROPE LIMITED e ePrograNe

54 PCW



ADVERTISEMENT

CHOOSING
A HOME MICRC

Choosing a home micro can be a daunting task to the newcomer, and with an ever increasing number of

micros emerging on the market, even up-grading, say, from a ZX81 can be a risky and expensive exercise
if the wrong decision is made. It is important to look at the real facts and specifications, and check exactly
what you get for your money before choosing your micro-computer system.

THE PITFALLS

“DON'T LET THE ADD ONS
ADD UpP”

A number of large companies are
offering packages that seem to be
good value and low cost.

These offers usually have a hidden
sting inasmuch as the essential
accessories such as connection
leads, peripherals and software often
carry very high cost premiums.

e.g. software for low cost hardware
usually costs between £29 and £49
for a ROM cartridge!!

CHECK THE QUALITY
OF THE PRODUCT.

Raw materials are now an area where
corners can be cut. and shoddy
workmanship during ‘building” can
effect the "up-time’ of your unit.
Areas to watch out for are unreliable
edge connectors, corrosion and
poor quality PC.B.s. Low quality
components and bad design will
seriously effect the reliability of

the end product. and can lead to
false economy.

DON'T BUY A GAMES
MACHINE

Unless you want just games and
nothing else! With a games
computer you are limited.

Some computers, however, have the
advantage of both games facility plus
the whole world of computing to
explore, as your interest and skills
develop. A real computer system will
allow you to expand your knowledge
of the Hi-Technology world, and help
earn its keep with its added uses in
the field of education, communica-
tion and home business use.

SOFTWARE

Make sure the system you choose
has a growing library of support
software. to enable you to realize the
full potential of your machine.

KEY POINTS TO
LOOK FOR

® High Resolution Colour

In general most home computers
have a poor graphics resolution (or
detail). Check on the vertical and
horizontal resolution in graphic
mode and multiply the two numbers
together. If the result is less than
35,000, then the graphics can hardly
be considered high resolution.
Without high resolution graphics
displays such as those used in
games tend to be “Chunky™ in
appearance.

® High Quality Sound

Some computers claim to provide a
sound channel when in reality alithat
can be found inside the computer is
a small buzzer controlled by
electronic puises. At the very least a
sound facility should provide more
than one channel and a raise channet
as well (for gun shot effects in games
for example). The best systems also
provide envelope control of the
sound channels to produce very
sophisticated effects: very important
for generating music. Also look for
the ability to connect to external
amplifiers.

® Keyboard

For accurate entry of programs and
data into a computer it is important
that the keyboard has a good tactile
feel in operation. Coupled with
acoustic feedback the user is fully
aware when the computer has
accepted his/her actions. Also of
importance in a keyboard is layout.
A standard computer keyboard
layout will familiarise the user with the
vast majority of computers used in
the world of business and
professional applications; very
important if the purpose of
purchasing a computer is
educational

® RAM

One of the most important features
of acomputer is the amount of RAM,
or memory. included. In general the
more powerful and exciting a
computer program is the more RAM
it requires. But take care. all
computers are advertised quoting
the total RAM used in the system.
Computers use up a great deal of
their own RAM for storing essential
data and particularly in supporting
the graphics display and the CPU

if it is less than 32K think again. is it
enough?

@ Computer Language

It is too dificult to program a
computer in its own binary language
so high level languages are used. the
most popular being BASIC. However.
there are a number of BASICs, some
being very different from the rest.
A de facto standard in the computer
industry is Microsoft BASIC.
Leam this one and you will be able to
program in the majority of computer
ASICS: such an important point if a
home computer is to be used to
educate your children to face the
technology of the future.

@® Expansion
As your interest and knowledge of
computing grows, you will need a

WP i

Choosing the right system carefully will save you from throwing your
money away Check full specification. plus peripherals and software
prices. before you buy. Preferably choose a Real computer system that can

expand to meet your needs.

computer system that will grow with
you: able to accommodate Printers.
Disk-drives. Joysticks, Communica-
tions Modem. and Colour Monitor. as
well as produce HI-Fl sound effects.

® Software

The computer you choose should
have a growing selection of utility

software to make the most of its
capability.

Remember. computing is here to
stay. You can't learn to compute on
a toy, or a device which does not
behave like a real cormputer.

In short, look out for a computer
which offers all the points above. and
you will be sure of getting the best
value for money.

To find out which company offers
you the right choice, with:-
® Good value, high specification, quality

micros.

® A quality, 4 colour, plain paper printer/

plotter.

® Communications Modem.

@ Micro Disk Drives.

® Comprehensive and growing range

TURNOVER. .. =3

of software
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Coming soon the incredible new 3" Oric Micro Drives.
Small size, Compact, High precision disks with storage
capabilities from 100K Bytes to in excess of 1 Megabyte
unformatted. With their own built-in power supply, these
easy to use units will add big system capability to your
home micro.

The Oric Colour Printer is quality engineered to provide 4 colour hard copy on plain paper, with
superb graphics and text capability, printing either 40 columns or 80 columns.
it prints in red, green, black and blue, onto a
4Y2" width standard paper roll. With a print
speed of 12 characters a second, the
MCP 40 comes with its own power
supply and all necessary leads to
connect straight into your Oric
or to any standard

Centronics interface.

This superb printer represents
excellent value at just

£169.95 including VAT,

ORIC PRODUCTS INTERNATIONAL LTD. COWORTH PARK. LONDON ROAD, ASCOT, BERKS.



The right choice
for real computing

ORIC-1

Before making your final choice, check any other home micro in the same price bracket,
against the incredible specification of the ORIC-1.

l Quality of build and materials

Superb styling / Full colour display

Real computer keyboard layout and
moving keys

Choice of 16K or 48K RAM

High Resolution colour graphics
240 x 200 pixels

Latest design technology and circuitry

Real sound — 8 octaves plus Hi-Fi output

Real computer language programming —

'Basic/ Forth

Teletext/Viewdata compatible graphics
(28 rows x 40 characters)

Cassette Port & R.G.B. output.

Centronics printer interface

Colour printer / Disk Drives

Fully supported and growing software
library

Communications Modem

A fully expandable system for home,
education & small business use

Full range of peripherals to support
your system...

ORIC-1 Setting todays standard in Quality and Price.
ORIC-148K £13995incvar ORIC-1 16K £99.95 inc.var

All ORIC computers purchased before 31st December 1983 MCP 40 COLOUR PRINTER £169.95.
come with a £40 voucher off the M.R.P. ofthe MCP 40 Colosr  OFFER PRICE £129.95

Printer.

The fast growing success of ORIC-1 means that an incredible number of software titles
are becoming available for your Oric. With many well known titles from independent
software houses. plus exclusive ORIC SOF TWARE from TANSOF T. you can now drive

your Oric towards its full potential.

Below is a small selection from Tansoft's range. all of which offer superb value.

ORIC BASE. ORIC CALC. AUTHOR. GERMAN, SPANISH. ITALIAN. FRENCH.

FORTH. ORIC MON.

ZODIAC, HOUSE OF DEATH,
ORIC MUNCH, SUPER BREAKOUT,
ULTIMA ZONE, DEFENCE FORCE.

TANSOFT ORIC SOF TWARE available from your ORIC supplier and all good software

dealers. For full list of further information contact:-

ORIC CHESS, MULTIGAMES 1.
MULTIGAMES 2. ORIC CAD.
THE NOWOTNIK PUZZLE.

LATEST R, Ease

TANSOFT LIMITED - 3 CLUB MEWS. ELY. CAMBS CB7 4NW TEL (0353) 2271/2/3/4



HELL'S TEMPLE POSTERS AVAILABLE SEPERATELY @ £2.50

A MEAN, FAST ACTION ADVENTURE ON
ORIC-1 WHERE COURAGE AND A
STRONG SWORD ARM RULES

Hells Temple is one of the most advanced Adventure
programs for the Oric-1.

With aver 70 monsters to battle, Hells Femple
represents tife state of the art for other adventure
programs ta follow. This compiex and exciting scenario is
acted out between thase immortal ones of Satan and
those who are brave enough to enter Hells Temple. This
is the place where only courage, sorcery and a strong
sword arm rules.

“It is the time of the dark ages when only witcheraft,
sorcery and fear ruled mankind. During these dark years

there roamed across the land adventurers who sought G
riches and power. These men were a strang and gallant O@O &
breed who fought against the pawers of evil for rich (=} 74
rewards or their destruction. Armed only with a strong m
sword arm, a little magical power and courage. these men
would seek to conguer where most men feared tatread, M
deep within the Devil’s lair.” FOR:
You are one of these brave and gallant mercenaries of
action whose task it is to seek out the riches that lay BRC
within the Temple and to battle with the agents of dark- ELECTRON
ness that dwell deep within the catacombs. COMMODORE 64
HE WHO ENTERS THE TEMPLE IS A FOOL! SPECTRUM
< DRAGON
< \)'( LYNX
<™ ('P,G\ @ viC 20
N2 & OTHERS.
R ‘s QeI HERS:
g o\*

SHVIA 9L Y
NIYATIHO HOd A3AANIWWOO3H IDNVAIND TVLNIHVd

Kenema Associates Ltd.
1 Marlborough Drive
Worle, Avon, BS22 0DQ
Telephone: (0934) 510279

e Hane

lv by any meann prohil

ADVENTURERS WANTED FOR A MEAN. FAST-ACTION ADVENTIJRE - WHERE ONLY COURAGE AND A STRONG SWORD ARM RULES

ORICSTAR £12.00 Shanecanuinnseiesientetcnanetnnrtsektsars
50% DISCOUNTS FOR TANGERINE USERS

Word processing on your Oric s easy with GROUP MEMBERS....LARGE S.ALE. FOR

Oricstar. Full Screen Editing. String Search DETAILS.

and Replacement, Full Printer Support, B T T Y T YT T PYT TP LT T T Poopeey

Word Wrap, Document File, Maiishot

retricval System. For smail businesses or DON'T FORGEYT OUR RANGE OF

personal  applications.  Extravaganmt word ~ HARDWARE FOR YOUR ORIC-1..SCND

processing at a budget price. S.A.E. FOR LIST.

ORIC FILESTAR E12.00 ¥xxxx QAVE EEEEL's *x*xx

B P P
A powerful Database system with Dual  AVAILABLE AT ALL GOOD SOFTWARE 1t
Diniensioned Arrays for Records Crmizn, OUTLETS WORLDWIDCIT LAUNCH DISCOUNTS OFFER ON ALL SOFTWARE!!
Search and Retrieval. Menu Driven Options
include Create New File, Save/Load Files,
Record Search, Column Search, Sort Files. . ' 2

File Management. P"rinlﬂ O’plioﬂs. Suulable DEALER ENQUIRIES WELCOMED - DON T FORGET TO DEDUCT )5% FROM THE TOTAL”
for small business applications, product GENEROUS DISCOUNTS GIVEN.
files, personnei files, etc. Compiete with
operating (nstructions. ]

*eesnicatacuncntnee SYSTEM POWER SUPPLY INDEPENDENT

Turn your Oric into a Machine Code RA AB LE SIRRERTSIE Y OF ALL YOUZ[CRIERGE INTRODUCTORY OFFER N

orientated system with this superd Machine

Code Extension Manitor. Containing a host race 90 95 ,,

of facilities not found on other monitors of ° ©

this type. Hex and Dissassembier Listing, ADD £1.00pp

Memoary Modily, Program Relocator. USES A VERY POPULAR « MANUAL IAVAILABLE N FOREIGN LANGUAGES)

Memory Move and Fill, Breakpont Set, ALLAPHONE

Eliminate and Display. Register Dispiay and
Modification. tiser Command and Printer
Routine. Hex and Decimal Arithmetic with

e B, T ity oy FROM THOSE AWFULLY NICE
S B o g e SOFTWARE PEOPLETN

s SYNTHES'SER ALL SOFTWARE NOW

debugging ol your Machine Code programs.
AVAILABLE EX-STOCK

enne

.

ORIC EXTENSION MONITOR £15.00

ceesse

YOU'LL BE AMAZED

PROCESSOR

seesacscesstcossancncanscny

The programmer  will like this one.
Complete with instruction manual.

AWARI £5.50

Pl

Play this popular game at Witch Doctor
level with the whole family or friends. With

Colour Graphics and Sound this  ancient
Alrican game comes alive on your Oric. EVERY GOOD COMPUTER SHOULD FO R HAVE A YOICE OF 'S OWN

PLEASE ADD 50p p&p.
DESIGN AID €£5.50 sasssas p p P

fevsniren o GRReapGie: o . s v T CREDIT CARD HOTLINE/

entarged and real size to be mudliied or 24 Hr. DISPATCH (0934)

designed at will th {ull editing, Ci

M ICROTAN 65 + ORIC- 1 510272

computing on your Oric a little easier with ALL
.

this easy-to-use Character/Graphics
processor.

Kenema Associates Ltd.
MAIL 1 Marlborough Drive

KEY TRAINER £3.50 & OTHER MICROS ORDERS Worle, Avon, BS22 0DQ

Teach yoursell keyboard control and how to TO:- Telephone: (0934) 510279
type on your Oric. Meny driven, this *
program provides useful exercises for the N .
complete novice. A must for beginners or WITH A'STANDARD CENTRONICS PARALLEL PRINTER INTERFACE If DON'T FORGET - YOU
one-fingered jockeys. CAN ALWAYS ORDER
ON THE TELEPHONE Acceos
THIS IS THE OPPOATUNITY YOU'VE BEEN WAITING FOR {DEAL FOR GAMES MOME BUSINESS INDUSTRY
OTHELLO £6.50 APPUICATION AN MANY GTNERS LIKE TALKBACK SYSTEMS 46 USED In EDUCATION AND AEPONSE. SYSTENS ¥ITH YOUR CREDIT =, N
CARD.
The famous board game on your Oricl. Hi- NOW YOUR COMPUTER CAN TALK BACK TO YOU WiTH A PROGAAMMABLE VOICE USING THE VERY POPULAR ALLAPHONE
Res Colour Graphics and Sound. Requires SYSTEM TO GIVE YOU UNLIPHITED YOCABULARY IN ALL LANGUAGES MAKING YOUR PROGRAMS AND COMPUTER REAL
patience and skill. Play a friend, or Jet M/CODE SOFTWARE WRITERS WANTED FOR
your Oric play itself, PROGRESSIVE EXPANDING SOF TWARE COMFANY
HI FI CONNECTION FGR EVEN GREATER SOUND VOLUME ONHOARD MONITOR SPEAKER FULL TIME - FREELANCE- RING FOR DETAILS.
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TOWN & COUNTRY COMPUTER SYSTEMS

SYSTEMS HOUSE, 489A HERTFORD ROAD, ENFIELD, MIDDLESEX
01-805 0903

— 1.2 MB, 128K £2,195 or from £10.69 pw*
— 10 MB, 256K £3,995 or from £21.36 pw"

Ex demonstration and secondhand equipment always available,
please ring for details.

— Payroll (includes SSP), Sales Invoice, Purchase Ledger,
Nominal Ledger, Stock Control, Bill of Materials Processor,
Order Processing, Materials Requirement Planning, Word-
processors, Maintenance Management, SILICON OFFICE
(Main Dealer), DMS, Spreadsheet, Accounts Preparation,
Critical Path Analysis, Estate Agents, Solicitors, Basic
Compiler, Graffix Toolkit, Programers Toolkit, Expansion
Board, Matrix Printers, Letter Quality Printers, Sheet
Feeders, Printers with Keyboard, Acoustic Hoods, Dust
Cover, Disk Boxes, Computer Furniture, Disks, Continuous
Stationery, Communication Software, MULTI-USER, NET-
WORKING.

— Full Training and Support from the top professionals in
Microcomputing.

—= NEW Demonstration/Training Complex open August 1983.
* WE HAVE A FULL OFFICE OF FAIR TRADING LICENSE

Professional Systems Professional People Professional Equipment

NOW . ABASE ]

available

packaged

with

Contact your dealer

CLIP — Compressed Library Interchange Program
CP/M MS DOS CP/M-86 £95 RTII £150

Backs up a Winchester CLIP offers effortless backup.

on to floppies. You can create new commands using a
Compresses text or data to menu procedure, and give each command
less than half size. aname, for later use. To repeat that

:-lna;gse files can span multiple command, the name alone is sufficient.

Selective backup orretrieval, on an With CLIP’s powers of selection and

inclusive or exchange basis. compression, the user can expect a
four-to-one saving over global copying,

CLIP has no equal in reputation, with no effort except to feed discs on cue.
convenience, pOWer or economy. .

CLIP comes standard with the CIFER O GLIP can selFdl NN - flig=tod
Business Management System, and f' ?ther 2

with all Winchester systems supplied urther.
by COLT and RML

All prices excl. VAT, post free in U.K.
Most popular disc formats from stock.

KEELE CODES LTD
University of Keele, Keele, Staffordshire, U.K. Tel: (0782) 629221 Telex: 36113

Access accepted dBASE II is a trademark of ASHTON-TATE
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W‘t

gﬂ&f/ boards at

IBM PC

RAM boards with Asynchronous Serial Port
All boards expandable to 266K

64K + £180
128K + £220
192K + £265
256K + £305
128K RAM £175
{not expandable)
128K RAM £210
(expandable to 384K}
256K RAM £280
(expandable to 384K)
384K RAM £3565

TIMEKEEPER/CLOCKBOARD
with back-up battery

Interfaces complete with 4ft cable & connector
Graphics Interface £69 Parallel Interface £64
Serial Interface £69 68000 processor board £320

ALL OF THE ABOVE BOARDS ARE OF THE HIGHEST

THEY COME WITH COMPREHENSIVE MANUALS FOR
EASY AND SAFE INSTALLATION

ALL PRICES QUOTED IN POUNDS STERLING AND
EXCLUSIVE OF VAT & P +P.

NOW AVAILABLE EX-STOCK AT LOW PRICES
64K DRAM (150ns)

25+ £3.50 each — 100+ £3.25 each

GENEROUS DEALER DISCOUNTS AVAILABLE
ON ALL BOARDS

28 Lower Addiscombe Road
Croydon

Surrey CRO 6AA

England

Tel 01-680 4646

alnor

— LARD —

DESIGNERS AND SUPPLIERS OF QUALITY
MICROCOMPUTER BOARDS

[
Sunple
o to g/zy ?‘““Z‘?
granaaleed fost delivery, bocked by a-o‘"///ew Ww%-

£99 REGISTERED
’ ®
.qpple & llea
c Aristocards

QUALITY MADE WITH THE VERY BEST COMPONENTS.

SIMON COMPUTERS LIMITED
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helistar K\‘ "))
CUT THE COST

Cash and Carry Bargains from
Helistar Systems

CALL: (0296) 631446/630364
[ EPSON PRINTERS |

Epson RX-80T .........ccovvvvinnnnnn.. £259
Epson RX-80FT ........coovviiiinnnnn, £299
Epson MX-82T ..........ccciiiinrnnn. £279

Epson FX-80 .........coiviiiiinnnnnnns £399

Epson MX-100FT3 .................... £439
Epson FX-100FT ............ccoivenn. £529
[WINCHESTER HARD DISK]|

Capricorn Il 10 Mb Winchester
hard disk for SuperBrain .......... £1695
13Mb Tape Drive for hard disk
back-up on SuperBrain ............ £1620
| APRICOT
Apricot 256K with one disk
+ monitor ...l £1690
Apricot 256K with two disks
+monitor ............ i, £1890
il SIRIUS ]
Sirius 128K 1.2Mb .................. £2195
Sirius 128K2.4Mb .................. £2695
Sirius 256K 10Mb Winchester....... £3995
| NETWORKING ]
Call for details on Sirius networking.

[ SUPERBRAIN ]
SuperBrain [1 Jr350K ............... £1595
SuperBrain QD 700K .............. £1895
SuperBrain ISD1.5M .............. £2195

| EX-DEMONSTRATION |
® |BM Personal Computer 256K ... .. £2400
® |BM Colour Graphics and PGS

Colour Monitor ...................... £595
® Baby Blue Z80 board ............... £195
® Sirius 128K 2.4Mb................. £2026
® Shelton Sig-Net Z80/64K,

700K disks and Ampex VDU ........ £920
® Apple/Aquarius 10Mb hard-disk .

with integral tape back-up ......... £2600
® Anadex DP9500 matrix printer ...... £490

Prices are exclusive of VAT and carriage and subject
to change - please phone for latest details.

Hardware carries the manufacturer’s parts and labour
warranty. Optional 12-months on-site maintenance
insurance available.

We have engineers and programmers to configure and
install hardware and software - please ask for rates.

HELISTAR SYSTEMS LTD

150 Weston Road, Aston Clinton, Aylesbury,
Bucks HP22 5EP

Telephone: (0296) 630364/631446



@® Aaargh!Star by Guy Kewney

The card which tells simply how to recover CP/M files “lost” in memory.

Sooner or later it happens to all of us.

You have just spent two hours with WordStar typing unrepeatably brilliant thoughts into your computer. The computer hasn’t
“crashed” in a long time and you haven’t saved your file. Suddenly someone flicks the reset button by mistake, a *“bad sector” interrupts
your flow, a power surge or static upsets the machine, or you change disks at the wrong moment. You are left looking at a screen which
_says nothing but A>.

»ﬂ'w O ]7J ‘ "—B'G.
) '.» 4’ ’ 1 IJ
i"_" Wﬂﬁ

instructions, you can recover most or all of your work in less than five
minutes. Without buying a recovery program. For your text is usually still

there in the computer...

" But all may not be lost. In most cases, by following Guy Kewney’s clear
%

it. You can use the technique with many programs apart from WordStar,
provided you have the program DDT.COM. Price £1.95.

e

IANKEY Crash Course in keyboard skills e Sy >

@ Probably the world’s best value CP/M applications program. I

@ IANKEY costs just £29.00 (+ £2.00 p & p if ordered direct) | VOUCHER
+ VAT (= £35.65) THIS VOUCHER entitles the holder to a free |

® SPECIAL OFFER of AAARGHISTAR FREE with CP/M 80 | joB% of AARKGHESTAR with cach copy of

versions of IANKEY. Cut out the attached coupon and take it to | jANSYST.
your dealer or, in case of difficulty send it to: |

Iansyst Lid, PCWA, Omnibus Building, 41 North Road, London N7 9DP
Tel 607 5845. VISA/ACCESS accepted. Quote your micro and disk format.

FOR THE BBC MICRO

CASSOFTWARE ||... "

Pascal-T is a 16k Eprom program capabte of complling Source Pascal
into acompactand very fastthreaded-interpretive-code. Full editor and
disc-support are included and the program is supplied together with

URGENTLY REQU IRE ;:(og\flliehensive documentation. PRICE£59.00 + V.A.T.

An eXpert Computer Aided Learning package in 16k Eprom and

COMPUTER support disc. No programming skill required to construct learning

‘sessions’ as the program is ‘screen’ driven. Facllities inciude Text

PROGRAMMERS pages, Graphics andHistograms. PRICEE65.00 + V.A.T.

FORTH
FIG-FOR(‘)I‘E Ir;-l8k Epromtogetherwithmanual. PRICE£34.72 + V.A.T.
LOGO-FORT
IN ORDER TO SUSTAIN THEIR A 16k Eprom program-introducing this very powerful but extremely
HIGH STANDARD OF OUTPUT friendly Turtie-Graphics language. Users also have full access to the

Fig-Forth supportnucleus. Fulldocumentationisincluded.
PRICE £59.00 + V.A.T.

-We require m/c games, e_ducaﬁom bg_siness (Special discounts available for educational establishments for all the
software and extensive Basic or m/c utilities for the above software)
BBC, ELECTRON, VIC 20, CBM 64, APPLE Ile
and ATARIS ~ HARDWARE
Always in stock Printers, Disc Drives IC’s etc.
55% of programs received are commercialised and
distributed via major outlets throughout the United FOR THE EPSON HX20
Kingdom SOFTWARE
FORTHROMincluding full documentation. £34.72
We pay 25-40% royalties on all acceptable and HARDWARE
original programs ExpansionUnlt, Paper, Microcassettesetc.  Please phone forquotes
Retail/Mail Orders/Dealers
Send you program cassette (disc for Apple) and, if enguiries to: ,
f Rt : i HCCS Associates Retail sales also at:
possnble, EREgram “s“ng to: 533 Durham Road, Low Fell, HCCS Microcomputers
Gateshead, Tyne & Wear 1B 2|2 l')(arwenLStreet
: ckburn, Lancs.
CASSOFTWARE, 4 Landsdowne Grove, Hough N (0632) 821924 Tels (0254672514
Green, CHESTER CH4 8LD
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Just look at our prices and selections; but if
you don’t see what you want please
telephone us, as we are unable to list all
the items we stock. We will be more than
pleased to give you our best price.

BBC MICROCOMPUTER

Model B ... £399
Model B & Disc Interface ................. £469
Model B & Econet ......................... £446

Model B & Econet & Disc Int. ............ £516

Disc Interface Kit ........................... £97
* Speech Synthesizer (Official BBC) ...... £54
Torch Disc pack ......,............... ... £943
Teletext Receiver ........................... £225
Upgrade Kit ................................. £50
BBC 16K Memory ........................ £18.50
BBC Print User input/outaut port ............ £8
BBC Analogue Kit ...................... £7.30
BBC Serial ... £7.80
BBC Expansion Basket ........................ £7

1.2 Operating System (incl. fitting) .... £11.50

* (New in stock price incl. fitting)
Fitting services available.

NOW AVAILABLE
THE ACORN ELECTRON
ONLY £199

WORD PROCESSORS
View Word Processor
Word Wise Word Processor

~ epeE CABLE
ﬂm w““s
ALL PR\NTEL_

DOT MATRIX PRINTERS

Shinwa CP80 F/T ... ... £289
Epson FX80 F/T ......................... £425
Epson RXBO F/T ... £315
Epson FX 100 F/T ... £499
Parallel Printer Lead ........................ £13
2000 Sheets Fanfold Paper ................ £15

NEW BOOKS &
SOFTWARE
AVAILABLE

@ SERVICE CONTRACTS TO EDUCATION

s

-..MICROCOMPUTERS - PERIPHERALS-SOFTWARE-SERVICE CONTRACTS

DAISYWHEELS

Juki 6100 Daisywheel with

2K Buffer ... £395
Silver Reed Printer/Typewriter inc. R$232
Interface EX43 & 2K Buffer .............. £389
{Just plugs into your BBC)

WORD PROCESSING PACKAGE

BBC Model B plus Disc/Interface fitted view,
VDU Green Monitor, Juki Daisywheel Printer,
200K Dual Disc Drives & Manual &
Formatting Disc ONLY £1,360

{inc. all cables)

MONITORS

{Inclusive of free leads)

Philips 2006 14" colour TV/Monitor .... £255
Expertly converted, come to our showrooms
and compare. Use it for good resolution
colour monitor, or watch your favourite TV
programme.

Microvitec 14”7 1431 ... f£287
Sanyo 14" . £228
Luxor 14" .. £656
BBC Official 12" ............................ £95
NEW Phonix Green Screen 12" ... ...... £89
DISC DRIVES

Single Drives Cased’ }
100K o £169
200K oo £215
Q00K ... £269
Single Drives 53"

100K — 40 Track ............ccooeveennn.. £175
200K — 40 Track Double Sided ......... £199
200K — 80 Track ................c.oeins £230
400K — 80 Track Double Sided ......... £269
Dual Drives 53"

200K — 80 Track ...................ooo... £339

400K — 40 Track Double Sided or 80

Track .o £425
800K — 80 Double Sided ................. £550
Power Supply ... £40
40/80 Switch ... £12

(Al cased with free cables, manuals and
formatting disc).

Floppy Discs in packs of 10

Single Sided 40 Track
Double Sided 80 Track

AUTHORITIES AT DISCOUNT.

@ OFFICIAL ORDERS FROM DEALERS, GOVERNMENT DEPARTMENTS,

COLLEGES AND SCHOOLS WELCOME.
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TWILLSTAR COMPUTERS LTD.

17 REGINA ROAD, SOUTHALL, MIDDLESEX.
TEL: (01) 574 5271
(OPEN SIX DAYS A WEEK - 10a.m. to 8 p.m.)

Twillstar:

CASSETTES
BBC Compatible

New Sanyo Slim 3 ... ......... ... £29
Official BBC Cassette Recorder ......... £29.95
Cassette Recorder Lead ................... £2.50

SOFTWARE

Ask for our extensive software covering a

wide range of Games, Adventures, Languages,
Education.

UTILITY SOFTWARE
Screen Dump ROM
Compatible for MX80, FX80, GP100,
GP250X, NEC, etc.

HOW TO ORDER

You may purchase any of the items listed
below by cheque, Barclaycard or Access. All
you have to do is fill in the details in the
coupon below and list your requirements on
a separate sheet of paper. Post to us and
we will despatch within 7 to 14 days. All
prices inclusive of 15% VAT. Add £2.50
P&P for orders below £150.00 over Add
£8.00 P&P.

|
|
|
I
|
|
|
|
|
!

N

BARCLAYCARD

—_

TELEPHONE ORDERS

(01) 574 5271

Credit card holders may order by telephone.
Give Card No. Name, Address and item
required.

Post to:
TWILLSTAR COMPUTERS LTD,
17 REGINA RD, SOUTHALL, MIDDLESEX.

| have enclosed my list of requirements along with my
cheque/PO for £ .

| prefer to pay with my ACCESS/BARCLAYCARD (Delete
whichever not applicable)

CREDIT CARDS VALID IF SIGNED BY CARD HOLDI
ADDRESS BELOW MUST BE THE SAME AS CARD
HOLDER.

CARD NO.
SIGNATURE
NAME
ADDRESS



. MemPak

b oPak 0T Available in 128K or 256K
bay-backs i \ = does not interfere with next slot
®- e edge connector e \
b > \ A b :
£y a : g ”
23 R SECOND SERIAL PORT (optional)
= e \‘! configurable as COM1 or COM2
# BN R, i 100% IBM compatible
'.‘;’;‘: );_ s

EYNCHRONOUS PORT
nfigurable as COM1 or COM2
logrammable parity, baud rate, etc.
1B compatible RS232-C Serial

Plus Il and the SixShooter are America’s most popular
air of enhancements for the IBM PC & XT. They offer

e most comprehensive list of features available while
ccupying just one slot in your computer. State of the art
ngineering along with the most rigorous quality

ontrols in the industry result in a product in keeping

ith the high standards set by IBM.

The Qplus Il comes standard with
ock/calendar, asynchronous serial
ort (RS232C), and your choice of
emory from 64K to 256K. Options
clude: a second asynchronous port, a

arallel printer port, a game port on a
ug-in "'piggy-back’ board, and a choice
128K or 256K MemPaks. The

emPaks give you the ability to add 384K

r 512K of memory in one slot.

The SixShooter is ideal for the XT model. It offers a
attery powered clock/calendar, asynchronous port,
arallel printer port, SuperDrive & SuperSpool software,
nd your choice of memory up to 384K, all standard.
ptional is an IBM compatible game port adapter.

N X \ - Clip-on battery
i 3 Automatically
- sets time & da

PRINTER PORT
configurable as
LPT1 or LPT2
100% IBM Compatilie

“—_ Game Adapter
{optional)

THE ONLY BOARDS YOU REALLY NEED FOR YOUR IBM PC OR XT

PARITY CHECKED MEMORY
socketed from 64K to 256K

QPlus 1

PARITY CHECKED
MEMORY

socketed from

64K to 38K

SixShooter

Also included with both boards is the SuperDrive™ disk
emulation software. It allows you to create up to three
“electronic disk drives” in memory which access your
programmes at the speed of RAM memory. You also get
SuperSpool™, a programme which allows you to assign
a portion of memory to act as a print spooler.

Both boards are backed up by a one year parts and
labor warranty and 48 hour turnaround on any warranty
repairs. Visit your local dealer and pick up a brochure
with the full details. If he doesn’t have the information
have him give us a call. Your PC will really thank you.

Suggested List Prices:
64K £289 128K £359 192K £429 256K £499

Options: Second async port, printer port, game port,
and GamePak, each £35. MemPak 128K £199,
MemPak 256K £349.

QUBIE’ LTD.

Tempo House, 15 Falcon Road
London, SW11
(01) 223-4569, 223-7662, 870-8899



For ever:
business problem
weve gota
digital solution

ACT Sirius 1 leasing available from £12.00 per week ORB leasing available from £25.00 per week

From the smallest to the largest application our
knowledgeable staff will provide the most efficient
and cost-effective solution from our comprehensive
range of six computers, fifty makes of printer and
several hundred software packages.

Our leasing schemes save the burden of
capital cost and our new interest-free credit plan
offers even greater savings.

Call us today for advice - or send for our
price list. You will find the service you expect from a
leading computer company.

Digital Solutions Limited

The Coach House, The Broadway, St Ives
Cambs PE17 4BX

Telephone Huntingdon (0480) 300728

Apricot leasing available from £10.00 per week




U stad

e

; =, 4&3’/
e

Build your own solutions faster than you thought possible

With the new EVERYMAN information system the EVERYMAN will put more time in your day and
micro really comes of age. EVERYMAN Is so flexibie  more information at your fingertips. its scope is as
that within minutes you can be building applications  wide as your ability to express your requirement.

by painting ideas directly on the screen, creating a Once drawn on the screen it can be modelled by
new management tool uniquely geared to the EVERYMAN — and recalled at the touch of a key
requirements of your business. And all of this whenever you need it.
without the usual need for lengthy programming If you're a 16 bit micro user speak to your deaier
techniques — EVERYMAN really is that new! about EVERYMAN today and put time on your side.
EVERYMANM Vector

\ ) av b international

...THE RIGHT DIRECTION

Vector House, 6a Lower Teddington Road, Hampton Wick, Kingston-upon-Thames, Surrey KT1 4ER. Tel: 01-943 1257/8/9/0.

Research Park,3030 Leuven, Belgium



KAYPRO,
OUR WINCHESTERS

KAYPRO 10
£2875

- Kaypro 2 and 4 make sense for eve
L—s#Usiness that's going places. There's a
_— 9 inch screen, a stylish alphanumeric
' keyboard and access to a whole world
B iandard software (with a FREE get-yo

y the Koypro 10 professmnol computeris
carving out big marketterritory for itself in the U.S.Ten
Megabytes of integral hard disk
storage give it the edge over other
systems in its price bracket.

And because the Kayprois
truly portable you can take it out into
the field with you to tackle the big
challenges head on: production
scheduling, sales performance P
analysis, technical processing e

..or wherever reor memory
storage is vital.

More bang for your buck
isn’tthe only reason why the
Kaypro 10 and the floppy disk

A 9" screenthat’s easy
onthe eye.

Poci(sawayintooIightsteelcorryingcase. [

processing and financial spread sheet).

Find out more about the portable system you wc
outgrow from your Kaypro dealer. Or cut out the coup
for more details. The Kaypro range starts at£1,395.

I To CK Computers, sole UK distributors of Kaypro.
Please send.me more details of the Kaypro range.

Name

Company
Address

- Tel.no:

6 Devonia House, High Street, Worle,
Weston-Super-Mare, Avon, U K.

Tel: Weston-Super-Mare (0934) 516246.
Telex:45786.

CK Computers Limited




comp_uter-base
learning

That’s why you need
Microcal’s HANDS-ON
computer-based
training courses.
Whether you're a manager
who needs to know quickly
how to use CP/M to make
security copies of vital
spreadsheets or a
programmer looking for the
most effective way of
learning COBOL, Microcal
HANDS-ON training has the
answer. From the start you
practise - right there on your
computer - what you need to
know. Microcal's powerful
HANDS-ON simulation
feature means you learn by
doing and get instant
feedback and guidance on
your progress.

And, of course, you get all
the other features of true
computer-based training
such as learni *g at your own
pace ... at your convenience.

Phone today to find out why
more than 100 major companies

and government departments = "
are using Microcal HANDS-ON 'ntenlonal
The right direction

training.

CP/M is a registered trademark of Digital Research. MS is a trademark of Microsoft.

VECTOR INTERNATIONAL N.V. Research Park, V VECTOR H(l)—l:S:E) -gig I;o;v_,er ;eddington Road Kingston-on-Thames
Surrey - TEL (0 257/8/!

B-3030 LEUVEN - TEL. 32 (16) 20 24 96 - TLX 26202 vector b
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SPRAKEFIELD LTD

137 HIGH STREET SOUTH

DUNSTABLE, BEDS. Tel: (0582) 608818

FLOPPY DISKS — BOXES OF 10
VERBATIM 5% 13 47 8+
MD525 SSDD  19.78 19.26 18.78
MD550 DSDD  28.12 27.38 26.69
MD577 SSQD  30.53 29.75 28.98
MD557 DSQD  36.92 35.96 35.05
DYSAN 5%

104/1  SSSD 28.13 27.70
104/1D SSDD 30.43 29.96
104/20 DSDD

27.29
29.52
43.34 42.68 42.05
204/1D SSQD  42.28 41.64 41.02
204/2D DSQD  56.08 55.23 54.40
LIBRARY CASE 1.69 EXTRA

FREE FLOPPY DISK PEN WITH EVERY
BOX

r ALL PRICES INCLUDE VAT & CARRIAGE

SOFTWARE
dbasell ........coociiiiiins £442.75
Lotus 1-2-3 ............ . £341.55
VisiCale ..o £183.97
WordStar ... . £284.63
Mailmerge ............... . £143.75
Spellstar ................. . £143.75
Perfect Writer ........... .. £189.75
PerfectCalc..................... £112.21
Perfect Files ...... ......£228.08
Basic Compiler ................. £272.55
Pascal Compiler................ £241.50
C Compiler...................... £345.00

{Apple, Commadore, {BM, DEC, CP/M)

5% OFF — Yes you can save
5% off the price of any item in
the ad. Just clip out the ad and
send it with your order and you
can deduct 5% off the quoted

MONITORS
Hi-Res 12” Monitor
Green £117.46
Amber £124.86
Colour 14” 800-dot RGB

price. for IBM PC
£671.93
PRINTERS
Epson RX80 .................... £309.73  Seikosha GP100A.............. £230.00
Epson FX80.... .....£462.00  Smith Corona TP}.............. £483.00
Epson MX100 ... £497.00  Ricoh RP1600...... ..£1648.33
Oki MBOA ........ £251.47  Ricoh RP1300...... ..£1311.00
Uki M82A .......... £371.07  Flowriter . ..£1748.00 )

Compulers
forExport

= —

Sinclair p BBC

Oric | Q’ “& Vectrex
Commodore | Linx

Atari ‘ J Aquarius
Texas /m\ New Brain
Epson - A Acorn

/

/

Plus Printers, Disc Drives, Memory Expansion, Software
Quantity discounts available
No tax charge for equipment shipped abroad

Write for our price list or call our 24hr answer phone
01-681 8785

Galaset Ltd, 30 Bayford Road,
Littliehampton, West Sussex,
England. Telex. 8954018 Acurat G

=
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NEW from NEC...

the ADVANGED
Personal Gomputer (APC)
for only £1,985 + vat

Standard features:-
# SPEED: Full 5 MHz 8086 16 bit processor {true 16 bit data).
% CAPACITY: TWO MEGABYTE professional standard 8 inch disks.

# MEMORY: 128k user RAM + screen RAM + system ROM + battery-backed
CMOS non-volatile RAM & clock/calendar.

& OPERATING SYSTEM: Standard CPM-86, (MSDOS & UCSD soon).

* HIGH RESOLUTION: 8x19 dot character screen definition, (25 lines of 80
characters + 26th system status line).

% AWARD WINNING NEC 7220 graphic chip in character mode. 256 standard
character set includes maths/greek symbols. ADDITIONAL 256 USER-
PROGRAMMABLE shape character set(s).

s KEYBOARD: Fast 61 key + 25 key numeric/cursor pad + 22 dual mode function
keys with labelling facifity (16 of which will each hold two 15 character
user-defined strings).

* SERIAL RS-232: to 19,200 baud synch/asynch. PARALLEL Printer.
% SUPERB MANUALS: operating level to full technical spec.
* COMPACTNESS: 19inches wide, 24 inches deep, 14 inches high.

% PRICE: unbelievable for the quality of this product frem the minicomputer
division of NEC.

Optional Extra features:-

% EXPANDABLE USER MEMORY: in 128k units to 640k RAM.

# HARD DISKS: one or two shortly (9 or 18 MB formatted).
8 COLOUR SCREEN (Benchmark & Masterplanner use colour).
v

ERY HIGH RESOLUTION GRAPHICS: 640 x 475 x 8 colour screen from 1024 x
1024 x 3 bit-mapped array ('384k Ram!). Hardware draw, pan & zoom using 2nd
NEf[t;vZZZO controller. Fast! Macro shape generation etc with CPM-86 GSX/GSS
software.

% 32 BITHARDWARE ARITHMETIC PROCESSOR: 25 times CPU speed.

Software:-

ACCOUNTS: Own bespoke packages or SYSTEMATICS standard.
WORD PROCESSING: NEC Benchmark, Spelibinder, Wordstar.
DATABASE: DBASE II, MDBS llI, Perfect Filer, Rescue.
FINANCIAL PLANNERS: Masterplanner, Supercalc.
LANGUAGES: C, CB86, CBASIC 86, Cobol, Fortran, Pascal, PL/1.
COMMUNICATIONS: IBM Asynch, Bisync 3780, 3270, HASP.

Brighton Computer

Lentre

130 Lewes Road, Brighton BN2 3LG
(0273) 673114 Mon-Sat 10am-6pm

Please send me further details of the NEC APC.

Company
Address ..




watich out for

data warrior

Data Warrior are proud to announce the launch of their new
product range which includes the highly acclaimed Hewlett-Packard
7470A Plotter.The only one with “Sweet-Lips” technology.

HEWLETT-PACKARD

7470A PLOTTER

Despite the myriad imitations, the 7470A Plotter is the
only one with “Sweet-Lips” technology. it's interesting
to see other plotters producing what appears to be a
similar output to the 7470A, but if accuracy in dimen-
sions is important to you, then you'll find that few if
any can match the Hewlett-Packard expertise. The HP
7470A can plot 1000 points in a 1-inch line! With that
degree of resolution coupled with the capability to run
almost all popular micros, and the back-up and experi-
ence of one of the world’s largest manufacturers,

you can't afford to sell lesser machines.

/

There are many other pro- extremely competitive pric-
ducts available in our extensive ing structure which includes
range and these include Warrior dealer’s stocking finance and
10 System for IBM; Sirius; Apple and end user leasing. What's more
S100 BUS; Digitek Expansion Cards we can offer very fast deliver-
for Apples; Phoenix Monitors; ies (48 hours In most cases)
Centronics Printers; Sapphire and a comprehensive and
Mars-CP/M Financial Modeller highly geared organisation.
and a wide range of BASF Data Warrior will soon be
Floppy discs. a force to be reckoned with.

We have an Watch out for Data Warrior.

WGarrior

This advertisement shows only a small part of our range. For complete details please
complete the coupon or telephone:

Name ) Position
Company
Address

Data Warrior, Adelaide House, 9 Adelaide Street, St Albans, Herts AL3 5BE.
Telephone: St Albans (0727) 37327.

PCW 69



NEW

FLIGHT ZERO ONE FIVE
THE FIRST REAL FLIGHT
SIMULATOR FOR THE

UNEXPANDED VIC 20
ONLY £5.95 INC.

AVAILABLE NOW FROM:

FERRANTI & DAVENPORT LTD
FERRANTI HOUSE

GRAFTON WAY
BASINGSTOKE

HANTS RG22 6HY

DEALER INQUIRIES
WELCOME

ACCESS/'BARCLAYCARD ORDERS ON 0256 69966 (7 LINES)

____Available now from ... _JSIISIINEIN

A comprehensive debugging monitor and
dis-assembler on ROM for the BBC microcomputer.

SPY is instantly accessible to the programmer for inspecting,
modifying, debugging and dis-assembling machine code programs.
SPY has a very comprehensive set of commands supported by an
excellent Users Guide.

e

SORTWARE

-9
TRaNT WA

Write your own compositions for the BBC
microcomputer or enter tunes directly from sheet

music with ease.

® full GRAPHIC display showing treble
and bass staves

® VERSATILE SCREEN EDITOR with
single key input

® up to 1200 note compositions on tape

® write in ANY KEY; sharps and flats
are put in automatically

® up to 3 VOICES
® redefine up to 16 ENVELOPES
@ graphically FOLLOW the amplitude/

(600 on disc) envelope, duration and pitch of
@ SAVE your music/sound effects on each note
disc or tape

® HEAR the notes as you enter them

32K required disc or tape £9.00 incl. VAT

SPY features

@ great, easy-to-read COLOUR display

® singte key commands

® hexadecimal, ASCII| and DIS-
ASSEMBLED display modes

® SINGLE STEP and TRACE in
hexadecimai and DIS-ASSEMBLED
instruction modes

® access front panel with BREAKPOINTS,
OSBYTE (new *FX call added) or
CTRL-F. All entry points can be
enabled or disabled.

@ continue program execution with
CONTINUE and JUMP commands

@ NUMEROUS commands for locating
memory Including FIND byte pattern
and FIND “string’

® alter memory and reglsters with ease

® includes FILL, MOVE, VERIFY and
TYPE memory commands

®instant SPY GUIDE help page

® can inspect and repair BASIC
programs with or without ASSEMBLY
LANGUAGE routines.

®*LST added to operatin: sgstem
commands to DIS-ASSEMBLE
memory to screen or printer

@ ROM-based program can NOT be
corrupted Shares workspace amicably
with BASIC. Uses NO USER RAM.

This is the ULTIMATE debugging aid for the
serious programmer.

£24.15 incl. vat

GRAPHICAL ENVELOPE GENERATOR

@ interfaces directly with MUSIC EDITOR ® easy to use SCREEN EDITOR
@ 18 special envelopes already defined ® amplitude and frequency parameters
@ SAVE envelopes for use in ANY program  are displayed GRAPHICALLY

32K required disc or tape £7.00 incl. VAT

i

Create your own graphics characters on the screen with
this versatile CHARACTER GENERATOR.
® indispensible for SCREEN ANIMATION

@ complete with illustrative ANIMATION programs and 4 sample
CHARACTER SETS

@ SAVE character sets on disc or tape for immediate inclusion in your programs
@ Lists VDU 23 commands for typing directly into programs

® Users Guide gives hints on animation and method of using 'imploded’ and
‘exploded’ character sets

@ compatible with all Operating Systems
32K memory needed tape or disc £9.00 incl. VAT

kPlease enclose cash with order or an official order form

SWS@EM Dept P2, 12 Collegiate Crescent, Shefiield S10 284 |

T0PCW




Discount Micros!

SAVE HUNDREDS OF££E£s

Thanks to our massive purchasing power you can now buy at probably
the best prices on Micro hardware/software in the U.K.

’5”1(15 1.
(2 x 600K Drives)

|

4

Epm———" ]

INCLUDING ELECTRONIC
SPREADSHEET PROGRAM

FREE!!

=i
L1 W £1,799%

£2.895

o asas s

INCLUDING ELECTRONIC
SPREADSHEET PROGRAM

FREE!!

INCLUDING NEARLY £2000
WORTH OF SOFTWARE

o= SIITuUs 1. +10 MB External
Hard Disk plus

2 x 600 Floppy

Disks.

INCLUDING ELECTRONIC
SPREADSHEET PROGRAM

FREE!!

__ +10 MB External
=. Hard Disk plus

2 x 320 Floppy
] Disks

e,
Spmm—

®

£4.560-

INCLUDING ELECTRONIC
SPREADSHEET PROGRAM

il
B
¥
T

|

INCLUDING NEARLY £2000
WORTH OF SOFTWARE

SPECIAL!

OLIVETTI M20
T2;560

Other machines on request.

Plus a whole range of software & peripherals.

To place your order for IMMEDIATE
DELIVERY, call Damien Scott on

01-938 1721 (20 lines)

*Offer lasts for limited period only and is subject to change

without notice.

FREE!! FREE!!
rlllIIIIIIIIIllllllllllllIllllllllllllllllllll1
E Discount Micros Ltd.
= 7/9/11 Kensington High Street, London W8.

E Please send me

.

H [ Price list on [ Information on (] Ringme
]

: D Urgent
a = —

B

B

8 Name - Title

]

% Company

s

% Address

s

]

s

H

: Postcode

3 Phone Extension

LllllllllllIlllllllllllllllllllllllll.llllllllJ
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BISKING

FLOPPY
DISKS
FAST

7

FREE with EVERY TEN-PACK
of diskettes from DISKING at
these prices.

The complete DISKING DATA PROCESSING
package

1 - SEE 10 LIBRARY BOX
10
|

Value £2.50

2. DISKWRITER
Value 20p

Youmay purchase these separately at
£8.90 for 50 (specify blue or black ink)

% & PLUS % %
3 - DISK DIRECTORY

G
LY
2 IS,

(SIS V)

Value 99p

DISKETTE PRICES EXC VAT

a2

FREE LORUS GOLD PLATED
QUARTZ WATCH WITH GENUINE
SOLID LEATHER STRAP

LORUS are partofthe SEIKO group of
companies

Otder FOUR Ten-packs of any brand of diskettes (5%"
or 8" using the coupon opposite, or if telephoning
credit card orders mention this ad. At these prices you
will receive a FREE Quartz Watch. Order EIGHT Ten-
packs and you will recieve TWO Quartz Watches and

MEMOREX

MEMOREX - With NEW Five Year
Warranty

Now with an unconditional Five Year Warranty,
MEMOREX add further proof of their excellent
Reliability. This, coupled with faultless performance,
surely make this household name the best value for
money around.

5%" DISKETTES

Certified for Single OR Double Density and all with
hub ring remnforcement.

PRICES EXC VAT 10-40 50-9C 100+

Verbatim.

—

Datalife by Verbatim - With Five
Year Warranty

VERBATIM have not become the World's favourite
floppy disks by accident. Perect magnetic media i
their stock in trade, and to prove it they now offer ar
unconditional FIVE YEAR warranty on all DATALIFI
products.

$%" DISKETTES

Certified for Single OR Double Density, and all witt
hub ring reinforcement.

PRICES EXC VAT 10-40 50-90 1004

NEW
LOW
PRICES

DISK DRIVE HEAD
“ CLEANING KITS

/\—_-\

We're fed up with being asked whether our disk drive
head cleaning kit actually works. So here’s the proof:-

r e b |

3481 S/Sided 48 tp1 Soft Seet . ... . 21.90 20.90 19.90 MD525-01  S/S 48 tp1 Soit Sect . ... ... 22.90 21.90 20.9(
3483 S/Sided 48 tp1 10 Hard Sect . 21.90 20.90 19.90 MD525-10  S/S 48 tp1 10 Hard Sect .. .. 22.90 21.80 20.9(
3485 S/Sided 48 tpi 16 Hard Sect 21.90 20.90 19.90 MD525-16  S/S 48 tp: 16 Hard Sect .. .. 22.90 21.90 20.9(
3491 D/Sided 48 tpi Soft Sect .. . 21.90 26.90 25.90 MDS550-01  D/S 48 tpi Soft Sect. ... ... 29.90 28.90 27.9(
3493 D/Sided 48 tp: 10 Hard Sect. . 21.90 26.90 25.90 MD550-10  D/S 48 tpi 10 Hard Sect..... 29.90 28.90 27.9(
3495 D/Sided 48 tm 16 Hard Sect. . 27.90 26.90 25.90 MDS50-16  D/S 48 tp: 16 Hard Sect. . ... 29.90 28.90 27.9(
3504 S/Sided 96 tp: Soft Sect. ... ... . 21.90 26.90 25.90 MD577-01  §/5 96 tp) Soft Sect ... ... 28.90 27.90 26.9¢
3505 $/Sided 96 tpi 10 Hard Sect ... ... 27.90 26.90 25.90 MD577-10  S/5 96 tpi 10 Hard Sect . ... 28.90 27.90 26.9(
3506 S/Sided 96 tpi 16 Hard Sect . 21.90 26.90 285.90 MDS77-16  S/S 96 tpi 16 Hard Sect ... .. 28.90 27.90 26.90
3501 D/Sided 96 tps Soft Sect. . . 35.90 34.90 33.90 MD557-01  D/S 96 tpi Soft Sect... .. 36.90 35.90 34.9¢
3502 D/Sided 96 tpi 10 Hard Sect .. 35.90 34,90 33.90 MDS557-10  D/S 96 tpi 10 Hard Sect... . 36.90 35.90 34.90
3503 D/Sided 9 tpi 16 Hard Sect .. .. 35.90 34.90 33.90 MD557-16  D/S 96 tpr 16 Hard Sect.. . 36.90 35.90 34.90
4N (or35 andlH0 tiskapezato 48 tp: suitable for 35 or 40 track aperation
h suitabie O 1ql i i 77 "
96 tpi surtable for 77 or 80 nack operation ) st e GlE L 8 ation
8" DISKETTES
PRICES EXC VAT 10-40 50-90 100+
All free quits offered at any time by FD34-9000* S/S S/Dens. Soft Sect .. .. 31.90 30.90 29.90
DISKING are subject to FD32-9000% S/S S/Dens 32 Hard Sect .. 31.90 30.90 29.90
availability. DISKING reserves the
fight to substitite any similar FD34.8000 S/S D/Dens. Soft Sect . . ... 31.90 30.90 29.90
T YR e e FD32:8000 $/S DfDens. 32 Hard Sect. . 31.90 30.90 29.90
offer without notice. DD34-400) D/S D/Dens. Soft Sect. . 36.90 35.90 34.90
DD32-4000 D/S D/Dens. 32 Hard Sect... 36.90 35.90 34.90
*For cntical applications
\_ w
a O
DISK}NGT stock .axound 80,000 of the \/el’ex
world’s finest diskettes and normally 5" DISKETTES
ship within FOUR working hours! Whether PRICES EXC VAT N
you want 1 or 100 ten-packs we are MD200-01 /S S/Dens. Soit Sect. ... ... 19.90 18.90 17.90
waltmg MD200-AS S/S S/Dens. Apple only. . ... 19.90 18.90 17.90
Call Joan or Roger on 0428 722563 any- 8" DISKETTES
. PRICES EXC VAT
time. ACCESS, VISA or DINERS cards FD34-1500 S/S S/Dens. Soft Sect. .. .. . 2290 21.90 20.90
FD32-1500 S/S S/Dens. 32 Hard Sect... 22.90 21.90 20.90
welcome. DD34-1501 D/S D/Dens. Soft Sect .. 29.90 28.90 27.90
\_ g .
P
DISKETTE CARE AND MAILING

The NEW DISKING ‘SUPERMAILER’

* COPYRIGHT DESIGN - Unlike the rest, this ingeniou
mailer has a flute crossing action when folded
resulting in a virtually unbendable mailer.

* CAVERNOUS CAPACITY - will take, one, two
three or even four diskettes WITH envelopes.

(5% only)

so on. Please specify when ordering whether you proe, | PO e L * FULL INSTRUCTIONS - Each DISKING
require Gents or Ladies models. Offer ends 28th L N I ‘SUPERMAILER' 1s printed with full instructions.
February 1984. This offer supersedes and replaces all
previous offers. Can you really risk that breakdown? *PACKED IN 100'S - For convenience
CK5 for 514" diskdnves. . ...............: 14.90 1 PACK 2 PACKS 3+PACKS
¥ JkCl(e for8 diskdnves .................... 14.9C 24.90 22.90 19.90
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DISKING INTERNATIONAL
FREEPOST, LIPHOOK, HANTS GU30 7BR, UK
TELEPHONE (0428) 722563

TELEX 858623 Telbur G or 858393 Telbur G

ALL PRICES PER TEN-PACK

50,000 diskettes normally in stock
most orders shipped inside 4 hours.

UK SHIPPING RATES EXC VAT

—4

Official University, College and school orders welcome — written or

maxeill

(\\ﬂ"‘a\\

[AXELL - The Gold Standard

‘axell consistently meet or exceed all standards,
1d have run disks under conditions designed to find
eak points and wear. They couldn't and you won't.
1ese diskettes are the quietest in operation we
10W.

A" DISKETTES
‘ertified for Single OR Double Density
3 tpi media with hub ring

UICES EXC VAT
bl1-D $/Sided 48 tp1 Soft Sect . . ..

10-40 50-90 100+
24.90 23.90 22.90

H1-10 5/Sided 48 tp1 10Hard Sect. . 24.80 23.90 22.90
Hl-16 5/Sided 48tp1 16 Hard Sect. . 24.90 23.90 22.90
D2-D D/Sided 48 tpt Soft Sect.. .. 32.90 31.90 30.90
H2-10D DrSided48tp:10Hard Sect. . 32.90 31.90 30.80
H2-16D  D/Sided 48tp: 16 Hard Sect ... 32.90 31.90 30.90
D1-DD S/Sided 96 tp1 Soft Sect. ... 82.80 31.90 30.90
D2DD  D/Sided 96 tpr Soft Sect. .. .. 42.90 41.90 40.90
(D2-HD  Dr/Sided 96 tpt High Density 59.00 56.00 53.00

Cobaltdoped 1.6 MByte capacity

" DISKETTES

RICES EXC VAT 10-40 50-90 100+

01-128  $/S $/Dens, Soft Sect .. .. 29.90 28.90 27.90
H1-32 $/S S/Dens 32 Hard Sect ... 29.90 28.90 27.90
D1-XD S/S D/Dens. Soft Sect ... 34.80 33.90 32.90
Hi-32D  5/S D/Dens 32 Hard Sect. . 34.90 33.90 32.90
D2-XD D/S D/Dens. Soft Sect,.. ... 39.90 38.90 37.90
H2-32D  D/S D/Dens. 32 Hard Sect . ..

39.90 36.80 37.90

LIOII2D D/S D/Dens 32 Hard Sect .

Dysan

CORPORATION

@ Ihvan
Disketle

DYSAN - For The Decisive

When you think of disks you often think of DYSAN.
DYSAN have the reputation for TOTAL dependability
whatever the application. They may cost a hittle more
but data is wreplaceable.

54" DISKETTES
Certified for Single OR Double Density, and all with
hub nng reinforcement.

PRICES EXC VAT 10-40 50-90 100 +

104/1D  5/S 48 tip Soft Sect . . 25.90 24.90 23.90
107/1D  5/S48 tpr 10 Hard Sect . 25.90 24.90 23.90
105/1D  S/S 48 tpi 16 Hard Sect 25.90 24.90 23.90
104/2D  D/S 48 pr Soft Sect 37.90 36.90 35.80
107/2D D/S 48 tp) 10 Hard Sect . 37.90 36.90 35.90
105/2D D/S 48 tp: 16 Hard Sect , 37.90 36.90 35.80
204/1D  S/S 96 tp: Soft Sect . 36.90 35.90 34.90
207/1D  5/S 96 tp: 10 Hard Sect 36.90 35.90 34.90
205/1D  S/S 96 tpr 16 Hard Sect 36.90 35.90 34.90
204/2D  D/S 96 tp solt sect 46.90 45.90 44.90
207/2D  D/S 96 tpi 10 Hard Sect 46.90 45.90 44.80
205/2D  D/S 96 tpi 16 Hard Sect 46.90 45.90 44.90

48 tp1 suitable for 3% or 40 track operation
96 tp: suttable for 77 or 80 track operation

8" DISKETTES

PRICES EXC VAT

3740/}  S/S S/Ders Soh Sect .
101/1  S/S S/Dens 32 Hard Sert ..

3740/1D S/S D/Dens, Soft Sec
101/1D /S D/Dens. 32 Hard Sect

10-40 50-90 100 +
30.80 29.90 28.80
30.90 29.90 26.90

37.90 36.90 35.90
37.90 36.90 35.90

telephoned

$%.* DISKETTES
1-2 Packs each pock @ 95p
35 Pocks each pack @ 75p
69 Packs each pach @ 60p
10+ Packs #POST FREE®

54" CLEANING KITS
Same postal rate as packs of 54"

8’ DISKETTES

i-2 Packs each pack @ £1 60
35 Packs each puck @ £1 20
6-3 Packs each pack @ 90p
10+ Pocks #POST FREEw

8* CLEANING KITS
Same postal rate as pocks of &

diskettes, |0+ POST FREE
$4"NEW SEE 10° LIBRARY BOXES

diskettes, |0+ POST FREE
8" LIBRARY BOXES

SEE 10 1.4 olf @ 40p LB6 | 4 off @ 60p
SEE 30590l @ 30p LBBS-goHt @ 45p
SEE 10 10+ G 20p 1B8 iC+ off @ W0p

DISKING SUPERLUXE DISK LIBRARY (%~ ONLY) DISKING DISK DIRECTORIES

Same postal rate as 5" disketies, 104+ POST FREE 10-Pack 2.00
DISKING SUPERMAILERS (54" ONLY) DISKING DISKWRITERS
100 Pack Comg ete with sealing labels3.00 S0 Pack £1.00

LOCKABLE DISKETTE STORAGE

All versions £2.00 each for one, £1.30 each lor 2-7, 8+ postiree.

NORMAL ORDERS - We now welcoma any othcial Government orders

We awe now happy to accept any ofticial orders with @ muumum value of £3000 from

Govemment Departments, Ministnes and Local Authonties We do this on the understonding

that invoces will be settled within thitty days o preferably iess please

Allemately, you may send your remittance with you: order if you s0 wish

Alf other non Govermment badies cheques with order please payable to DISKING I you are @

large establishment, and cannot raise cheques without an invoice please post aor telephone us

your grder. and we will send a pro forma inveice by retum, for yout occounts depanment ta pay

against

Also beat in mind, that you do have 1o pay VAT, wiuch will bs added to these pnces

4 you me i any doubt. please see the order form on this brochwe 11 help you with yous
o of teleph s for

CREDIT CARD ORDERS

We welcome Access (Mastercharge), Barclayesrd (VISA) & Diners Club international, & there s
NO ered card surcharge You may wnte your o/card No on your o1der o1 telephone the order
day or rught. 365 days o year You may speak lor as long as you bike, {ut don t leave long gaps
atherwise cus machine thinks you've gone hame) and dont orget 16 quve the iollow:ng details -
I The Cardhoider Name, Addtess and day ime telephone number

2 Desvery Address d different

3 Fust Class, ordinary or special post

3 Your Credit Card Numbet

5 What you wish 1o Order

You may leave the test to USR

URGENT ORDERS

It you'te posting your order, omit the word FREEPOST trom owr addre s, and use our nommal
postcade GU0 TE) anddo nat forget to stamp it FIRST CLASS Ut you are o Govemmentbody as
dehned under NORMAL ORDERS' and are telephoning your official order OR ase anindindual
ot company using Yout credsit card No , please moke i clea that you wish o pay lot your goods to
be sent 1o you by FIRST CLASS POST

FIRST CLASS RATES EXC VAT MINIDISKS 8" DISKETTES
Fust TEN-PACK 2.00 2.50
Second and subsequent TEN-PACK 1.50 3.00

DESPERATE ORDERS UK.

Youroptionsare  DATAPOST Which will deliver the goc ds within the United Kingdom over night
{usually befare 10 am the neat day) provided they aze ordered and paid tor from DISKING by
300 pm or EXPRESSPOST Which will deliver the goods the SAME DAY provided they are
otdeted and paid lor rom DISKING by 10 30 am. and prowided you ate no huther notth than
Manchester

These services put greal stess on our saies order and !

Please therefore. spate a thought for cur quris and make sure that

a) The requurec goods are in stock and

b} A full complement of manpowet and vehicles are available a1 DISKING

=<

3740/2D DyS D/Dens Soft Sect . 41,90 40.90 39.90

41.90 40.80 39.90

/

DISKETTE STORAGE

LOCKABLE
DISKETTE
STORAGE

\ese anti-static, ABS plastic diskette storage boxes come in four
zes, two for mini disks and two for 8” disks

\ey have a white base with a transparent smoked lockable hd,
vd hold 40 or 80 diskettes.

\ey come complete with keys and dividers

RICES EXC VAT
35 40 minidisk capacity . 14,90
85 80 minidisk capacity .. .. 18.80
30 40 8" diskette capacdy - 18.90
90 80 8" diskelte capacity . - . 27.90
IBRARY BOXES
) /
s
&
L ="
RICES EXC VAT 143 50+
EE 10 for muudisks only. . . 2.50 2.20
147 48+
” LIBRARY BOX 2.50 220

NOT SEE 10 Design)

ne new SEE 10 us probably the best 5%” library box
round.

REE with every ten disks ordered).

==

\ per 100, UK. P&P £4.00.

TRADE CORNER

r Write or call for our very latest Autumn ‘83 TRADE PACK.

KEENER prices than ever before, but QUALITY maintained.

Don't buy other peoples cheap disks, they are probably batch tested and they will probably let your
customer down. We know - we get sob stories on the 'phone daily. Every diskette that DISKING sells is
individually certified! - for yours and our PEACE OF MIND.

You may mix and match any of our quality diskettes so that your customers may select their favourite
brands. This way you can be sure of pleasing everybody.

A FREE sample unlabelled diskette will also be enclosed, which are available in 100 bulk packs and at
extremely keen prices just in case you should be selling software.
If you get any enquiries for pre-formatted diskettes, do not sweat because we can obtain most of them.
BLANK CASSETTES are also available complete with library cases in either C-12 or C-15 format at £39.00

o
~

r { QTY | PART NO
=

Orderany 4 Ten-packs

of diskettes use this
coupon and you will {
receive a FREE Quartz
watch, specify

DESCRIPTION

1£

TOTAL GOODS VALUE EXC VAT

TOTAL DELIVERY AND INSURANCE

Gents Qty . .
. SUBTOTAL EXC VAT
Ladies Qty VAT

(o (Y

lz-!"Jl

DINERS CLUB

Address: —

Name: =

Please charge my credit card No;

VALUE OF CHEQUE PAYABLE TO DISKING

Tel No:

ACCESS, VISA AND DINERS cards welcome

| PRICEEXC VAT_l



The 8064 packs all the power you will ever need. Sleek and trim, yet fully expandable with eight slot

expansion unit.

The newly designed compact keyboard is a piece of art in itself. The OM8064 features ultrasensitive key

and single key programming commands, you will get much more including a powerful 64K dynamic RAM up to
14K of ROM, 24 line x 40 character text display with high resolution graphics a 6502 and Z80 microprocessor.

Dealer Enquiries welcome THE PRICE OF THE COMPLETE SYSTEM COMPRISING OF:

OM8064 MICROCOMPUTER WITH % STANDARD 80 COLUMN CARD
TASHKL COMPUTER SYSTEMS LTD s STANDARD 64K RAM s STANDARD FLOPPY DISK DRIVE
24 LOGAN ROAD, WEMBLEY, MIDDLESEX HA9 8PX % 8 SLOT EXPANSION UNIT & COVER CONTROLLER

TEL No.01-904 4467. TELEX No. 296708 % STANDARD 2K ROMFOR CP/M ® *# TWO 5%ain SSSD SLIMLINE DISK
GP/Mis a registered trade mark of Digltal Research Inc % MAXIMUM 14K ROM FOR BASIC DRIVES & I/F CABLES EACH 163 KE
‘ #* STANDARD 6502 CPU AFG CARD * 12in GREEN MONITOR & CABLE
% STANDARD Z-80 CARD % JOYSTICK ADAPTOR CABLE

£1080 PLUS VAT * (S:TAgﬁEARD CENTRONIC I/FCARD & IfF sk TVADAPTOR

% TAPE RECORDER CABLES




UNINTERRUPTIBLE THE POWER BANK
POWER SUPPI_Y The Uninterruptible Power Supply that will run ANY

Micro-Computer System. .

A vital piece of Equipment for running systems.

YOUR SYSTEM RUNS WHEN
THE MAINS ARE OFF!

Just plug your Micro-Computer, VDU, Disc Drives
and PRINTER into The Power Bank and continue to
run your system in the event of a mains supply
failure.

Electrical spikes and surges suppressed, which
protects your hardware as well as your programme
and data.

Whatever your s Output voltage stabilised for all conditions of input
system

POWER BANK / voltage.

is the answer!

System compatible sine wave output. Built-in
sealed for life batteries.

Manufactured by POWER TESTING (Sales) LTD.
65a Shenfield Road, Shenfield, Brentwood,

Essex CM15 8HA. Tel: (0277) 233188

Telex: 24224 MONREF 586

ELBUG ELBUG ELBUG ELBUG ELBUG

ORBIT 2 ELECTRON M

IF YOU HAVE AN ACORN ELECTRON OR ARE THINKING OF BUYING
ONE THEN YOU SHOULD JOIN THE ELECTRON USER GROUP.

Members receive 10 copies of the magazine ELBUG each year. ELBUG is devoted EXCLUSIVELY to the ELECTRON
MICRO. 1t is packed with news, Reviews, Hints, Tips, Programming ideas, Major articles, plus Regular program BEEBMAZE
features incluing games and useful utilities.

ELBUG, is produced by BEEBUG Publications Ltd., publishers of BEEBUG, the magazine of the National User
Group for the BBC Micro. BEEBUG now has some 20,000 members, and has achieved a high reputation both in
this country and abroad. Acorn and the BBC have both taken out multiple memberships, for example, and our
articles are now syndicated in Australia. (For further details of BEEBUG, see separate advertisement elsewhere in
this issue.)

The formula which makes BEEBUG an invaluable companion for users of the BBC micro will be applied to ELBUG.

By subscribing to ELBUG you gain all the advantages of a single-micro magazine, with no space wasted on programs
and articles far other computers.

Further benefits of membership:
Members' discount scheme with national retailers of software, hardware and books, with savings of up to 25%.
Members’ software library with a growing range of titles at special prices for members.

SPECIAL OFFER
SUBSCRIBE NOW, AND GET A FREE INTRODUCTORY CASSETTE CONTAINING 8 TESTED
PROGRAMS FOR THE ELECTRON.
SPACE CITY Defeat the invading Aliens with your laser, and save the city.
3D NOUGHTS AND CROSSES Pit your wits against the ELECTRON on a 4X4x4 board.
RACER Guide your racing car to victory, avoiding other cars and obstacles on the track.
3D MAZE In this challenging game, you must escape from the maze — The screen displays a 3D view from inside the
maze.
PATCHWORK A multicoloured display of continuously changing patterns.
KEY SET ROUTINE A program to set up the user function keys.
MEMORY DISPLAY An efficiently written utility to diplay the contents of memory (ROM and RAM). SPACE CITY
CHARACTER DEFINER Define individual graphics characters with this useful utility for use in your own programs.

HOW TO JOIN
To subscribe for one year, and get your free cassette, send £9.90 (payable to Orbit) plus a strong stamped addressed envelope (for the cassette) to:
PO BOX 10a, HIGH WYCOMBE, BUCKS. HP11 2TD
EDITORIAL ADDRESS: Beebug Publications Ltd, PO Box 50, St Albans, Herts. AL1 2AR
SIX MONTH TRIAL SUBSCRIPTION (5 ISSUES) UK ONLY £5.90 — FREE CASSETTE OFFER STILL STANDS.
Membership outside UK (one year only): Eire and Europe £16, Middle East £19, America & Africa £21, other countries £23.
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SPECIAL NEW OFFER READ ON!
CBM 64

The Latest Colour Computer with 64K
Memory and Music Synthesizer

FEATURES

Full Colour, Music Synthesizer, High Resolution Graphics with sprites for
3D effects. Full Size Typewriter Keyboard, Pet Basic.
NEW PRICE: £229.99 inc VAT and FREE CASSETTE DECK
OR
JUST SEND £199.00 + Carriage AND WE WILL PAY THE VAT AND SEND YOU A CBM64

VIC 1541
SINGLE DRIVE FLOPPY £229.00 inc VAT

N.B. Full 12 Months Parts and Labour Warranty
Prices from 1st August 1983
All prices Subject to Manufacturers Price Changes

437 Stoney Stanton Road, iBEK CARRIAGE FREE
Coventry, CV6 SEA.

West Midlands SYSTEMS

Tel: (0203) 661162 TOTAL £

*| enclose Cheque/Postal Order for £

NAME L. ADDRESS ..o H1Elle NO) comm - Faccaor - cadmmmmm - oderreosarrontanuoa
SIGNEA ..o e * Please charge my Barclaycard/Access No.
Or telephone order *Delete as required I u “ |‘ M “ ﬂ “ l‘ u H M ‘, ][ ][ u M l

DTI SYSTEM B NEW FOR BBC AND OTHER MICRO USERS

Incorporating:

12" P31 Monitor
and

1 5.25" 400 KB Drive-System B 1

2 5.25" 400 KB Drive-System B 2
or

12” Colour Monitor

as above System BC 1 or BC 2

Priced
System B 1 £455
System B 2 £695
System BC1 Price

on
System BC2 application

DISK DRIVES

6106 MINI 5.25" 243 HEIGHT, S/S, 40 TRACK,250 KBYTES £170
6108 MINI 5.25" 24 HEIGHT, D/S, 40 TRACK,500 KBYTES £190

6118 IMb 5.25" DRIVE FOR BBC MICRO £200

POWER SUPPLY AND PACKAGING ADD £65

10 PACK £
DISKETTES , 10PACK £ FLEXY DISK 5.25" 2/HD, S/S, S/D, 80 TRACK 29
FLEXY DISKS 5.25" S/S, S/D, 40 TRACK 17 FLEXY DISK 8" S/S, S/D, 77 TRACK 17
FLEXY DISK 5.25" S/S, D/D, 40 TRACK 19 FLEXY DISK 8" S/S, D/D, 77 TRACK 19
FLEXY DISK 5.25" D/S, D/D, 40 TRACK 21 FLEXY DISK 8” D/S, S/D, 77 TRACK 21
FLEXY DISK 5.25" 2/HD, S/S, S/D, 80 TRACK 24 FLEXY DISK 8" D/S, D/D, 77 TRACK 24
V.A.T. NOT INCLUDED
o DT! EUROPE LIMITED Prince Reprographic Ltd.
1 PRINCE GROUP LOMBARD HOUSE, GREAT CHARLES STREET,
10 CRONIN COURTYARD, CORBY, NORTHANTS NN18 8AY. BIRMINGHAM B3 3LP
Tel: Corby (0536) 201152 Telex: 342618 Hamlet G. Telephone: 021 233 2286
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Faithful

How could
anybody get so
excited about it?

& Gentlemen: you have a superb program??
American Software House

With Cardbox -

the electronic card
indexing system:
It's so easy and so much
fun to draw the card

It'sso easy to add new
cardsto the "box"

It's so easy and so quick
to find the cards you want
It'sso easy to learn-the
documentation is superb

Infact...
The whole thing brings

joy and delight to the
people who use it

But that’s notall...

€6\We have had the opportunity in our business

to use a great many programs written for the

professional user. None of them has been

so easy to use or performed so well as

your Cardbox .
awyer

€€ From the first moment I saw Cardbox,

I realised its enormous potential.

My customers love 1t

Large Micro Computer Dealer
€€ To sum up: we think Cardbox /

1sa superb program»
Publisher

Cardbox can output data
in a standard format
SO you can:
MailMerge information
with WordStar
Calculate Cardbox data
with the new SuperCalc
Sort data using
SuperSort
Report on Cardbox data
using DMS or dBase 11
Write your own programs
around Cardbox Data
using MBASIC
— —
. InfoWorld
PRICE £155 ‘ Software Report Card -
+ VAT £
Available on ’ Cardbox 5 . 3%
most CP/M equipment, I3 4
IBM pc. Sirius and Wang PC ’ Performance oo 4d
Trademarks e atation ). (]
WordStar. MailMerge, SuperSort (MicroPro). , Base of Use (1pOoye
dhmsﬁ?:;ﬁﬁgég‘“:ﬁ)s%g((%ggig)) ! Error Handling c 0w
Cardbox © Business Simulations Ltd L

FROM

Caxton Software Ltd 10-14 Bedford Street London WC2E 9HE Tel: 01-379 6502

Write, telephone or send us your business card and we'll tell you where you can see Cardbox sing and dance
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# DEEP THOUGHT
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The first really good chess program available on CP/M. %
Seven levels of play, from easy to downright difficult.

The first four levels of play within tournament time limits, level
zero responds almost instantly.
Alpha-numeric screen display of board and pieces.

Sizeable library of opening moves.

Recommended move option, in case you get stuck.
Analyse mode, allows you to set up any position.

Beats most other computer chess programs. %
Price: Cheque or postal order for £29.95 including VAT to the address below. Please

add £1.00 for post and package (£2.00 overseas). Please state desired disc size and
format when ordering, we can satisfy order for all known formats, except Apple, Pet,
Sirius or hard disc systems

This amazing program allows the player to bid and play an
entire game of bridge without having to get in three friends for
the purpose.

The player bids and plays his hand, using ACOL with Stayman
and Blackwood conventions, as if he were at the bridge table,
with the computer taking the part of the other three hands.
The computer works out the score on each hand (including
honours, slam and rubber points) and, when each hand is
completed, displays the old and new scores in the traditional
format.

Hands result from random dealing of the cards.

Full graphic display of cards and table.

Price: Cheque of postal order for £8.95 including VAT to the address below.

DEALER ENQUIRIES WELCOME

Despath within 48 hours by first class post. No quibble, money back guarantee if not
absolutely satisfied.

(1! DEEP THOUGHT
| SOFTWARE

if/ 2 GLEBE ROAD, UXBRIDGE, MIDDLESEX

e




LEADS THE WAY'!

S.T.M. proudly present a versatile, portable business computer, featuring:

1 Megabyte disk-drive
2nd 1 Mb disk option
64k RAM for CP/M

* % % %

Portability: Jess than 15lbs wt
APPLICATIONS SOFTWARE:
Perfect Writer, Speller, Calc, Filer

Full capability keyboard
Printer port: STD bus
Expansion options including:
Dual RS232, Hard Disk
Monitor or TV display
Handsome carrier-bag

* % % %%

% PLUS: Top quality service backup!

£1066 for all that!
£50 voucher on purchase up to December 31st 1983

For more information clip the coupon and send to:

Semi-Tech Microelectronics (Europe) Ltd.
145-147 Ewell Road, Surbiton, Surrey KT6 6AW
Telephone: 01-390 6177 Telex: 938739 STMEUR G

The portable computer
all others will follow.

Dealer enquiries welcome

Price excludes V.AT.
Pied Piper is a trademark of Semi-Tech Microelectronics Corp.

Perdect is a negistered trademark of PSS

CP/M is a registered trademark of Digital Research Inc

Please send me details of the
Pied Piper
Name:
Position:
Company.
Address:
Telephone:




OVER 20,000 PEOPLE
CAN'T BE WRONG

Powerful 1.2Mb data storage with 128K
RAM and including two of the industry
standard operating systems at 16-bit level,
CP/M-86 and MS-DOS. PLUS Basic 86.
2.4Mb data storage with a big 256K RAM for
the really demanding business applications.
Includes CP/M-86, MS-DOS and Basic 86.

Above are two very good reasons why more people have bought the ACT Sirius 1 than any
other 16-bit microcomputer in the U.K. Here are a few more:
ACT Sirius 1 is a superb user-friendly machine incorporating a comprehensive ‘soft” keyboard,
a 12” high resolution screen for crisp, clear definition and a wide range of memory options
including a 10Mbyte Winchester version and a choice of three plug-in expansion boards.
The range of available software is simply unrivalled in the personal computer field.
Over 1,000 software packages now exist to provide complete solutions to
the needs of large and small businesses alike.
And of course the ACT Sirius 1 is backed by the strength and resources of ACT. The Pulsar
range of true 16-bit software for accounting, planning and word processing; ACT Training
Centres open to all; nationwide field service; a full range of printers and consumables.
And, the most complete and professional dealer network in the U.K.
Over 20,000 people are rightly convinced that the ACT Sirius 1 is the best machine
of its kind in the country.
CAN YOU REALLY AFFORD TO BE WRONG? RS R

ACT SIRIUS1,THE UK’S BEST - F
SELLING 16-BIT |
 MICROCOMPUTER.

detalls of the ACT Sirius 1

' Name:
/' Position: _
" Company:_
. Address:
1]

ACT (UK) Lumted

" Shenstone House, - s
Dudley Road, Halesowen, West Midlands 8633N’[. 2 L S
Telephone 021-5012284 - . .~ g :
TeIeX'337007 T T T e S

-






YOUR POWERFUL ALLY

The computer @K
that has At W
the edge "»

From fhe Hitachi Group 8]

SAMURAI S 16 Tectnical Dato | IMICRO NETWORKS
Processor:TRUE 16-BIT 8086, CYCLE Time 215 Nano seconds.
Co-Processors (optional): 8085, 8087. Architecture: DMA 382 Kensington High Street, London W14 8NL Limited

Bus Based. Speed: DMA @ 6.4 MB/SEC; DISC transfer @ 3MB/
SEC. Memory (RAM): 128KB Standard, expandable to 640KB. I Telephone: 01-602 7405. Telex: 916287.

Screem High resolution green: anti-glare optical filter; colour i ] Please send me your colour brochure, full details of the
and graphics optional. DISCS: Two 8" DS/DD g|V|rl:? 2.36 MB SAMURAI 516 and the name of my local dedler.
formatted IBM compatible: Hard DISC optional. Interfaces: 2 RS I [J 1would like a representative to call me today. PLEASE TIC}

232 Communications interfaces. Plus: Centronic printer interface KlGEne

Keyboard: IBM-PC style keyboard. - |
Warranty: 12 months full warranty including unique 24 hr Posifion
replacement service. | Company 1
MS-DOS: CP/M-86: CP/M: shortly concurrent CP/M-86. i
A wide range of compilers and interpreters is available. Plus a |
vast range of application software; Please ask for details. ’
CP/M-86 is the frode mork of Digital Research.  MS-DOS is the trode mark of Microsoft. Telephone o 12}3’




HARDWARE PLUS
Software from the home
of the Deskmaster
series — the major
source for HX-20
Software

HARDWARE PLUS
A wealth of Software
from the originators
of Sharp approved Software for
the MZ700 — also MZS0A.
MZ3541 and PC1500.

HARDWARE PLUS
Accounts. Database /4
and Toolkit {
Software

Pascal. Forth and much,

T

HARDWARE PLUS

much more

HARDWARE PLUS
68.000 based Forth.

(=5
SECTRONE  — &~
MNAIL BOX

Software. advice. modems and acoustic
couplers from experienced users.

=)

(=]

A great range of Matrix
and Daisywheel.

SINUs 1

Please tick box E' for information required, and send coupon to:
Kuma Computers, Ltd. 11 York Road, Maidenhead, Berks SL61SQ

Hardware

[ sIrius

Sottware Hardware Sottware

[0 [JEPSON HX-20

HARDWARE PLUS
Kuma Forth, Mailbox and much
more

PHONE NOW or SEND FOR DETAILS
MAIDENHEAD & (0628) 71778

Kuma Computers v
11, York Road, Maidenhead, Berks SL6 1SQ

/  Telex 849462 TELFAC KUMA

COMET: KUMA TELECOM GOLD: KUM @@1

S

\\V

[ SAGE

[ SHARP 700
[ SHARP A

[ SHARP 3541

[J EPSON QX-10

[ NEWBRAIN

[J COMMODORE 64

[ ELECTRONIC MAILBOX

2
O
O
O
O CJPRINTERS

] SHARP PC1500




AT LAST. A HOME COMPUTER
THAT IMPROVES WITH AGE.

t's surprising how many first-
time relationships with a home
computer go sour with age.

You buy an attractive, discounted little
machine so that you and the children can
learn about computers.

Instead, you learn about its limitations:
the dull graphics. The plugs that fall out. The
cheap power supply. The unalterable
“beginners” language. The stiff, fragile keys.
No provision for future developments. Ifonly

you’d looked around a bit in the beginning. ..

“Quality costs a little more, but it's usually
worth paying for” (Personal Computer News—
CGL M5 Review, June'83.)

The CGL M5 is designed and built by Sord,
one of Japans leading computer specialists,
with three main ideas in mind.

First,to be easy and fun to learn and
operate.

Second, to be rugged enough to last g

effects very simple for even the beginner to
achieve.” (Personal Computer World, Aug. '83.)
Built to last

“Tt works first time, doesn't need a lot of
mollycoddling and jiggery-pokery to
persuade it to continue to do so,and what s
even better; it continues to work well. You
don't bave to balance cold cartons of milk

on big computers with equally big price tags.

The FALC cartridge provides a tailor-made
language for data management, spreadsheet
acoounts and business problems. Combine
FALC with adisc and you could “turn the M5
nto a small business machine "’ (Personal
Computer Magazine, August ‘83.)

Now, take a look at the back of the M5.

on the top, shove ™ Notice the
matches in the back “L2SN  sockets

to keep the plugs (usually an
in, or press the keys extra)fora
with several pounds i standard

force to make them respond.” (Personal

Computer News, June '83.)

Being able to build things that work and
carry on working without endless mainten-
ance is something at which the Japanese

seem to excel.
Built to grow
¢} To betruly versatile,a home

through hours and hours of operation. | KD computer has to understand very

And third, to form the basis of a powerful,
versatile home computer system that won't
need replacing until you're ready fora
dedicated business system.

Builtto learn

The CGL MS is designed to be easy for
non-geniuses to use.

“On the M5, most of the work is done for
you,and all that is left is the need to work
out what to do next, rather than how to
doit.”(Personal ComputerNews,June'83.) S

Ifyou make a mistake, you can ;
correct it with asimple movementof =— —
the cursor. So you only correct that mistake,
nota whole line; nor do you have to indulge
in complex edit commands.

Budding video game designers and
computer artists will love to get their hands
onthe 16 colour graphics and 32 moveable
images called “sprites.”

“The M5 makes professional graphic

=1

different things.

So you need different “languages,” which
the M5 provides by supplying part of its
memory in plug-in cartridges.

“The M5 eliminates the worst limitations
on machines at this level, which is that they
tend to be stuck with whatever language is
provided by the management.” (Personal
Computer News, June'83.)

<)

Y= with a Basic-I cartridge,a standard
integer BASIC language and a simple

—— learningtext.
Plug in the Basic-G cartridge,and you can

access the MS’s incredibly sophisticated

graphic and sound capabilities which are far

in advance of similarly-priced computers.
Move on to the Basic-F cartridge,and

you have scientific,technological and statisti-

cal computing power usually available only

Centronics-type printer, the separate video
monitor and hi-fi sound output.

Even the language cartridge socket has
hidden potential:

“Unlike most such sockets, this one bas 56
internal lines connected to it giving access to
Just about every function in the computer.
This means that just about everything you
can think of can be added onto the computer;
ranging from a Prestel interface to second
processor to use as an intelligent terminal on
atimesharing computer’’. . (Electronics— The
Maplin Magazine, March'83.)

Take a look at the home computer that
will improve with age.

The computer is supplied complete

I send me abrochure and a list of dealers.
I Name.

| Address

For afull technical specification of the CGL. M5,

I details of the wide range of supporting software

and to find out where to see a complete |
demonstration, send the coupon to:
CGL,CGL House, Goldings Hill,Loughton, Essex |
1G10 2RR. Telephone number: 01-508 5600.

I'd like to know more about the CGLM5. Please l

PCW/12/83

CLME

HOME COMPUTER

BUILT TO LEARN. BUILT TO LAST. BUILT TO GROW.



Professional Software
for Apple II

AT THE
% HILDERBAY
PACKAGES

!

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). £75 + 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) £78 + 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 60 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. “Overall rating
very good”. (Soft Magazine Review, July 1983 pl4-17 &
101) £75 + VAT

All our Apple software is offered on 21 day money back
approval.

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.

For further information and availability contact your
local dealer, or order direct from us.

TRADE ENQUIRIES WELCOME ON ALL PRODUCTS

Hilderbay

Professional Software

Hilderbay Ltd Dept. PCW 12 8-10 Parkway
Regents Park London NW1 7AA
Telephone: 01-485 1059 Telex: 22870

ADVERTISEMENT

Moore on

Kuma

CBM64 Graphics

Censored

Crude Commodore 64
Graphics are in for a clean up!

Kuma has exclusive UK rights
to Kiwi Soft’s graphics aid
Paint-Pic, which provide
complete colour drawings and
paintings using multi-colour bit-
mapped graphics.

All you need to turn your basic
64 into an artists canvas, is a
tape drive and colour monitor
and of course Paint-Pic. It's
suitable for ages 12 and
upwards, and is quite unigue.

The manual contains picture
load and display programs and
is easy to follow, even by first
time computer enthusiasts.
Price of Picture-Pic is £23.00 +
V.AT.

Brain Surgeon’s
Guide

Put away your scalpels —its
not that kind of guide! But if you
want to dissect your New Brain,
this is for you.

It's an excellent 138 page book
called “The New Brain
Dissected’’ written by ex Byte
Shop manager and Micro
Pioneer — John Braga.

There are 10 chapters covering
too many things to mention
here, but as an appetiser here
are some examples: Basic, the
manual, assembier monitor
functions, Ram and Rom,
intercept mechanical, graphics,
and disc system.

The book also contains
programs for renumbering,
defining your own high res
graphics and monitor listing.

These alone are worth more
than £8.50, but that's all you
need to pay for the complete
book.

Get Inside Your
MZ700

Figuratively speaking you can
now get inside your MZ700 with
the aid of Tony Marriott’s new
book “MZ700 Explained”.

It costs £5.95 and gives a
detailed guide to the machine’s
internal working with the help of
numerous diagrams. Written in
the same style as his other
books “MZ80A and MZ80K
Explained” this is an ideal
companion. Both are available
from Kuma.

aule w4

w’

Tending New Brain
Blackouts

The New Brain can now
become a superb Electronic Mail
Terminal for such things as
Telecom Gold, and BL Comet,
without the screen playing it's
usual game of hide and seek.

A Kuma RS232C/Modem
Interface costing £69.50 + V.AT.
with communication software at
£29.50 + V.A.T., can be hung on
the New Brain extension buff to
give a serial port which keeps
you in touch with what you're
doing.

Kuma's on the Move

By around the beginning of
December we hope to be
ensconced in new, larger
premises, and customers
frustrated by our busy
telephone will be pleased to
hear that we will be installing
several additional lines, too.

Since it's conception nearly
two years ago, Kuma has grown
dramatically, especially on the
Software publishing side; and
therefore delighted to have
more than enough space to
move into.

Our new address will be widely
published but we shall retain our
existing telex number (84946)
and Electronic Mail passwords
on Te'ecom Gold and B.L.
Comet.

HX-20 Catalogue
Preview

Sorry, but we can't keep it
secret anymore. The new
autumn catalogue has a heap of
new programs.

Among them are Sales Order
Entry (32K system) at £29.50 +
V.A.T.; Expenses (32K system);
Mobile Stock Recorder at £29.50
+ V.A.T.;Stock Control at £29.50
+ V.A.T.; and two exciting
Astronomy programs — a must
for all you helio and geocentric
eccentrics.

Watch this space

For details about the prizes you
can win if you are a MZ711 user.
Kuma will be running a
competition later in the year and
the details will be published
here. Or you can obtain them by
ringing (0628) 71778.

F--------------

Please tick box B, for information required. and send coupon to: l
Kuma Computers, Ltd. 11 York Road, Maidenhead, Berks SL61SQ
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e Single 100K drive £225
® Double 200K drive £399
includes VAT and delivery to your door.

New'

) /‘ﬂ “The AMS 3" disk drive.

A complete package

We've taken the proven and
reliable Hitachi 3" drive and
housed it inrigid steel, textured
and coloured to match your BBC
micro. We've included format and
verify utilities on both disk and
EPROM. And we've added cables,
manual and free disks.

3" — The new standard

Japan, home of the major disk
drive manufacturers, has decided
to make the new 3" disks a
standard. And no wonder. Not only
are they strong and easily stored,
they give 100K per side, and you
simply flip them over in the same
way as a music cassette. The small
light on the casing reminds you
which side you are using.

The disk is totally encased in rigid
plastic, with no exposed surfaces,
is easily inserted with one hand
and simply removed by pressing

the eject button. A unique feature
of the new disks is a mechanical
tab which prevents overwriting of
precious data. And of course, you
can switch it back when
necessary.

Reliable and robust

The Hitachi boasts a brush-less
direct drive motor, the best
possible system for trouble free
use. AMS-3 units simply run off
the BBC power supply —they don't
need their own supply and there’s
no need to worry about corrupt
data.

The standard interface lets you use
the disk drive with most other
computers in tandem with 54"
drives.

High Speed Access

The disk drive provides a track-to-
track access time of only 3mS,
much faster than old fashioned
drives.

A+B Computing (Sept ) stated —“excellent manual”...“its
simplicity of use must recommend the Hitachi 3" drive to anyone

about to purchase a disk drive”..

.“the microdisk is a marvellous

change” Personal Computer News “protective sleeve and hard

plastic exterior provide for greater protection”

.“far more

durable and easy to handle than normal drives”
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The AMS disk drive works with all
DFS and disk upgrade kits.

Excellent Manual

Included with your drive will be an
easily understood 80pp user
guide, with full explanation of the
BBC Disc Filing System (DFS).

How to order

If there isn’t a stockist near you —
just fill in the coupon below, and
we will send your order with.our full
no-quibble money-back guarantee
or ring (0925) 62907 for 24 hour
service.

Advanced Memory Systems Ltd,
Woodside Technology Centre,
Green Lane, Appleton,
Warrington, Cheshire WA4 5NG

*Disk drives supplied by Hitachi Europe
Ltd.

Technology Centre, Green Lane Appleton,
Warrington, Cheshire WA4 5NG.

Please send me by door-to-door courier:

{aty) AMS-3 (S) single disk drives at £225 each
with free disk.

|
|
|
|
| (qty) AMS-3 twindisk drives at £399 each with
I freedisk,

(Prices include EPROM, utility disk, cables, manual, VAT
|

and delivery).
| Please send me by post, if not with drives:
| _(qty)doublesided (100K x2)disksat £4.95each.
I {aty) packs of five at £22.50 per pack.
] (qty) utility EPROM at £15.
| Il encloseachequeforf _
I debit my credit card

I no

| Name.
I Address__

Post Code. Tel No.
Signature____ _— -

L___!;_______________J



OFFICE EFFICIENCY MACHINES LTD

THE FINEST SELECTION OF MICROS -
AVAILABLE FROM THE MARKET LEADERS

Q9
®%hs: 05 KAYPRO I §AP olfvetti M20 o,g"o
‘= (:L'\ Portable Computer ‘3 aprICOt 16 blt powerful,

including: CPM ﬁj"

M Basic, S Basic sleek and sophi-

J ’ sticated semi
portable computer,

{inciuding Com-

piler), 2 Spread- A

sheets, File Reader N e )} I1BM PC & Sirius

chtlonary Perfect = t2:0mpat|b|e with
(4 g% Spelter, Vord- V-, f, ‘_ &56K rl11e21100rgo

Processing & Data - e nearly

of software.

Base worth over
or from £10.98 p.w.* il or from £6.98 p.w.* UL or from £10. 98 p.w.* orfrom £7.78 p.w.*

*Based on 6 year rental term

~INTEREST FREE FINANCE!

available over 12 or 24 months!
Open for demonstrations to 7p.m. most evenings

Call our West London showrooms for a demonstration on any
of the above machines and we will advise you on the right
software and configuration for your needs. We carry over a
thousand software packages and probably the widest selection
of printers/peripherals in the U.K.!

Or rent a Micro from 1 day to 6 years!

Ring 01-741 7383 for further information, or to place your
order call our hot line — 01-748 8404 NOW!

To: Office Efficiency Machines Ltd.,

w E E K LY BA R GA I N Sl 150—152 King Street, Hammersmith, London W.6.
C Telephone 01-741 7381/2/3/4/5/6

Every Friday evening we change our show- |

room demonstration models — which you

can purchase (only one week old) at

vastly reduced prices!

Please send me information/quote on

I am an (] end User (] Deate O Urgent
| have a requirement for )% system o9 systems

D 10 or more systems

OEM — THE GlANT I will be purchasing within

D 1 month D 3 months (J 6 months or more
I N My budget is £
Name Title
MICROCOMPUTERS! |«
O
Address
ACCESS e BARCLAYCARD Postcode
Subject to change without notice. Phone Extension
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LIMIT

Now, a home computer with virtually
no limit to its possibilities. The astonishing
new Sharp MZ700. A machine with a
dazzling array of talents.

First, it's a ‘clean’ machine. So you are
not limited to any one computer language.
You have the flexibility to run and write
programs in BASIC, FORTRAN, MACHINE
CODE, PASCAL, ASSEMBLER and many
others. And the MZ700’s 512 predefined
characters mean you can build up detailed
pictures on the screen, without spending
time specifying and designing special
characters for games and special effects.

Second, it has a memory of 64K. So as
your technique improves and develops,
you are able to move forward to more and
more advanced programming.

All of which makes this the perfect
home computer for parents, as well as
children.

The MZ700 gives you access to a wide

choice of new software, from only £3-95
per cassette. An additional plotter/printer,
costing £129-95, can produce high resolu-
tion graphics in 4 colours. A data cassette
recorder is an extra at £39-95. Both add-
ons fit snugly into this easy to carry compact
system with no trailing wires. And you
get ten exciting games, free on purchase,
including Super Puckman, Circus Star,
Snake v. Snake, and Man-Hunt.

The brilliant new MZ700.
The no-limit computer. £249-95. From
Sharp. Where great ideas come to life.



a® 20 .--::-.m'm -chraalualm L=l
H’" fon “' anrl lrll’"l 1#1&@‘&&!111 a8
o] ] l;cuin"‘r Ilah' l-Hll(r lﬂmlgi‘l a0

U: Z80A. . S

IM: Monitor 4K byte ROM
Character generator 4K byte ROM

M: 64K byte D-RAM. .
4K byte V-RAM

) bus: Expansion 1/0 bus.
Additional printer 1/0 bus... . .
Cassette READ/WRITE terminals. ..
Joystick terminals.

B MONITOR/VIDEO MONITOR/RF OUTPUTS

COMPATIB

Look for this logo on
software denoting
#  Sharp Compatible Software.

&
8 =
Harp yz 10°

Home Computer Division,
Sharp House, Thorp Road, Newton Heath,
Manchester M10 9BE. Tel: 061-205 2333

Please send me details of the Sharp MZ700.

Name _ =
AddressSe—r ——w_ Ad. o . M -

PCW2

The world of

SHARP

where great ideas cometolife.




The sign ofagooddisk

When you see Whenyousee
thisonadisk,it  thisontheboxit

meanstop-quality = meansyoure
computermedia. gettingitforless.

With so much money and valuable data tied up in your computer, small business
system or word processor, it doesn't pay to go for low prices on your computer media
at the expense of quality.

Except when you can buy ultra-reliable top quality and save money into the bargain—
with BASF FlexyDisks, available as ‘10 for the price of 9" for a limited period only.

Existing BASF FlexyDisk users swear by their quality, reliability and long-life data
protection, summed up by the new Qualimetric symbol. And that's why they
are certain to be first in the queue to snap
up available supplies at such a saving.

Consult the list for your nearest BASF BASF
FlexyDisk Dealer. Before stocks run out. ®

B BASF
&FlexyDisk




LONDON AND HOME COUNTIES:

Data Efficiency Limited

Maxted Road, Maylands Avenue
Hemel Hempstead, Herts HP2 7LE
044260155

Data Media Services

Unit 9

Ashford Industrial Estate

Shield Road

Ashford, Middlesex TW15 1AV
07842 47341

AWS Computer Supplies

81 Portsmouth Road, Guildford, Surrey
0483 504234

Computer Accessories Ltd

10 Barley Mow Passage

Chiswick, London W4 4PH

01-994 6477

Computaform

4 Mertvale Avenue, Harrow, Middlesex
01-423 5005

DPA

Bearbrook Industrial Estate

Rabans Lane, Aylesbury, Bucks

0296 24411

Essex Data Product

17 Guithavon Street, Witham, Essex
0376 518629

Northamber

3 Dawes Court, Esher, Surrey
037268311

Pete and Pam Computers

103 Blegborough Road, London SW16
01-769 1022

MIDLANDS:

CCS Media

277a Woodborough Road
Nottingham NG3 45T
0602 620979

Frank Groome Group of Companies
Nottingham 0602 301633
Brigg 0652 54966
Coventry 0203613417
Leeds 0532 771181
Leicester 0533 556479
Lincoln 0522 36984

Geest Computer Services

Carr Road Industrial Estate
Peterborough, 073351231
Stratton St Margaret

Swindon, 0793827727

GBH Data Services

Dumtries Chambers

91 St Mary Street, Cardiff CF1 1JY
0222 25653

Landscape Computer Services
East Field House

Woodhail Spa, Lincolnshire
0526 53560

Regent Paper

657 Melton Road, Thurmaston
Leicester LE4 8EG

0533 695952

Stryder Publishing

PO Box 167, Sutton

Norwich NR12 9RS

0692 82011

Trade Data (Trade Engulrles Only)
49 lllisse Avenue, Oadby, Leicester
0533712378

NORTH WEST:

Pete and Pam Computers

New Hail Hey Road, Rawtenstall
Rossendale, Lancashire

0706 212321

Broker Ferms

214 Manchester Road, Warrington
0925 34440

National Micro Centres:
witmslow 0625 530891
Stockport 061 480 0539
YORKSHIRE

SYSTEM

12 Colleglate Crescent
Sheffield, S10 2BA

0742682321

Tandberg

Elland Road, Leeds

0532774844

NORTH EAST:

DP Supplies

St Andrews House, Westtield Terrace
Gateshead, Tyne & Wear

0632 785068

SCOTLAND:

Excel Data

Clydebank Business Park
Clydebank, Glasgow G81 1JA
041952 7878

Tait Components

973 Sauchiehall Street, Glasgow
041 339 9959

Tullis Neill

Peggy's Miil, Mayfield
Dalkeith EH22 4AD

031663 6691

Algotek

The name in BBC

Computers

il Order spec
SOFTWARE FOR BBC
(All prices include VAT)

BUSINESS: (Gemini)
ELECTRON Cassette Database £47.35; disk
£20.83, Mailist 5217.35;1 dglg £§0l.(83.
i invoice & Statemert £47.35; dis!

£1 99 lnc VAT £20.83, Stock Control 51111!;:‘;3 gisk

. £20.83; Home Accounts £ §
%g%%ggfk """" s m%:@l disk £20.83, Commercial Accounts
Disk Inferface KITS ' £95 £47.35; disk £20.83, BBC POY!O"

£34.74, Word Pro £47.35; disk
gecioees o TR £457 } £20.83, BEE8 Caic £47.35: disk

£20.83.
;g:ggpig s £448.00 EDUCATIONAL:
FX80 o '£394.00] Peeko Computer £8.65; Algebraic
Smith Corona ... '£388.00] Manipulation £8.65; Creative
carr, 700 i Graphics £8.65; Tree of Knowledge
PRINTER DRIVER £8.65; Graphs & Charts £8.65; BSC
FOR USE WITH VIEW g40] Ecrly Learning £8.70; BBC Music

—— : £8.70; BBC Drawing £8.70; BBC

Palnting £8.70; BBC The Compt Prog
CANON BBC DISK Vol 1 £8.70; BBC The Compt Prog
DRIVE UNITS Vol 2£8.70.

Single Side  Double Sided PROGRAMME POWER
40 ?rcck (100K) 40 frack (200K) §| WORLD:

£169. °° £206.70 G £6.50; Programme Power
carr. £3 car. £3 W?\g?e £6.50; Programme Power
Double Sided Constellation £6.50: Programme
88 L1Jrock 400K Power Junlor Maths Pack £6.50; UK
£259.20 Flags "Countries & Capitals” £4.50;
carr. £3 Multisound Synthesiser £40.00; Bes
: o Word Hang £8.97; Bes Wordwise
Disk drives include cables and £8.97; Bes Happy Numbers £8.97;
formatting disks. Bes Animal/Veg/Min £5.70.
Slim Teac Cases 40 track Single X
Sided 100K.......oooooiiii 169.70 | ACORNSOFT
Tek Slimline 40 Track Single Slded6 i GAMES: CASSETTE
100K . 65
Slimline Mitsubishi 80 Fack Double gﬁﬁ‘é’;’éygf‘éﬂgﬁa oL
Sided 400K...... o £266.70 £8.65; Business Games £8.65;
Case fo hold Conon Dud Siiding Block Puzzles £8.65;
s R ... £9:50 Monsters £8.65; Snapper £8.65;

Case to hold one Canon % Helght id £8.65: Rocket Paid £8.65;
Drive Colour Maitch to 88C Micro.£7 :I/l%?:j)?é £8.65; Arcadions £8.65;
TEAC %2 Height Case without Power | e of Riadies £8.65: Starship

SUPRIY ... £6.75 N

TEAC ¥; Height Dudl Case ..._.£9.00 ggm“c’gﬂrﬁgﬁ@ﬁfggﬁgw
Dealer enquiries welcome £8.65.

Power supply unifs 25VA for

single . .£23.50 | |JK GAMES:

Powef SUDDW units SOVA for Startrek + Candyfloss £5.65;
-£25.00 Hangman + National + 4 Other
£3.91; Mutant Invaders + Breakout
£5.65; Beep-Beep £3.91;
SPECIAL OFFERS ! Beebmunch £5.65; 3-D Maze
£3.94. Space Invaders Model A
BBC Model ‘B’ word processing | £4.78; Space Invaders Model B
pack BBC Model B’ Disk Inferface | £6.52; Atiantis £6.52; Hyper Drive

Wordwise Smith Corona Daisy- £5.65; Stratobomber £6.52; Leap

wheel Printer, Hoppoy Disk Drive, Frog £6.52.

Unique Low Price £1037.96

carr. §45, Inc VAT £4193.59 SUPERIOR SOFTWARE:
CASSETTES

JUSTIFY YOUR MONITOR Galoxians £6.91; invaders £6.91:

WITH YOUR WIFE Space Aighter £6.94; Centicede

Superb Colour Monitor AND TV SET -} £6.94; Fruit Machine £6.94; Alien

IN ONE £275 carr. £7.00. Screen 14”. § Dropout £6.91; Road Runner £6.94;
Frogger £6.91. Q"Bert £6.94;
Coiditz Adventure £6 91; Cribbage
£6.04; Portoon £

N
Mg\g 'P’UTOOLKH N ROM-

ANY ADDED ¢
I A, ROMgleN mSgsgem HEX/ASC " Durr,:/1 4 A
zs UC‘IO FER o) p & obahry 10 look ot any
PRICES EXCLUSIVE OF var

EXCEPT WHERE STATED,

Algotek = Algotek Computer Co Ltd
COMPUTERS 11 Wood Street,

Wakefield WF1 2EL
Wakefield Tel: 0924 369555

LSchools. Colleges & Universities-ask about our Special Pricing Policy! J
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We kid you not.
The uninitiated can be led a
merry dance by the bewildering

mrerroeal A [irst class acoounting
it R progr 111! fOI‘ Only£875

assuming that a high price

e ceml DUll the other one!

£1,000 or more for a sprawling,
highly complicated, 4 -7 disk
monster, with a manual you can’t lift
without a course of weight training,
or understand without a brain
transplant. Alternatively, for just
£375, you can discover the unique
simplicity of SAGE.

SAGE produces the only
accounting program which is truly
integrated and uses only one
program and one data diskette.

@ Sales and Purchase Ledgers,

©® Nominal Ledger, ® Cash Book,

@ Journal Entries, ® Trial Balance, @3
@® VAT Return, ® Monthly and Annual
Accounts, ® Age Analyses,

@ Statements and Audit Trail - every
accounting function you need in one
compact and comprehensive
package. The SAGE program is also
widely used for Incomplete Records
Accounting (without requiring
modification). It can therefore be
used by practising accountants for
both functions. Its efficiency is built
on simplicity-and its simplicity
accounts for the price.

The SAGE accounting program
is easy to learn and easy to use; with
a short, clear and simple manual.

It's fully automatic - which
means no shuffling through the
program to find the section you need.

It's complete and self-
contained - no expensive modules to
buy every time you need an extra
function.

It’s suitable for use on CP/M or
MS-DOS machines and has so far

NH

S :
AIHITTT
RUR

N SN

¢

B

§

¥

3

3

§

ANV L

N

I DPleasesendmeyouerageexplanatorybmchure. I

| D Please arrange for me to have a demonstration.

been implemented on Osborne, RRERre v |
Superbrain, Epson QX-10, Sirius, e

Victor 9000, IBM PC, BBC/Torch Z80 -

and ITT with others in the pipeline, s B

What's more, the SAGE
accounting program has been
successfully tested in hundreds of 8
installations and is the only system
of its type —is as effective in a one-
man business as in a multi million
pound corporation.

Check it out and we'll prove to
you that software doesn’t have to be
expensive to be efficient. Return the
coupon and we'll send you more
information and the name of your
nearest dealer.
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> mIV/A
* PZENNN British Software for British Business

! SAGE SYSTEMS LTD., Hawick Crescent Industrial
| Estate, Newcaslle upon Tyne. NE6 1AS.
Tet: 0632 761669 Telex: 53623 SAGESL, G.

N\

“Our innovation accounts for our price!



LONDON COMPUTER CENTRE

LCC SPECIAL BUNDLE.

NEC APC- R.R.P. £1985
NEC Dot Matrix Printer R.R.P. £ -395
Benchmark WP Software R.R.P.£ 311
Cables R.R.P.£ 30

NEC ADVANCED
PERSONAL
COMPUTER

16 bit 8086 128K Ram
2.4Mb Disk Storage
CP/M86 — MS DOS

Green Screen £1985
Colour Display £2595

EPSON
QX 10
192K
RAM

£1735
Up gradable to

]

graphics

£2721

you pay £1985
you save £ 736

apricot 256K from £1495

SIRIUS 1

1.2 Mb Disk Storage £2195
2.4 Mb Disk Storage £2695
10. Mb Disk Storage £3995

Hard Disk for IBM PC,
Sirius, QX10 NEC

20 Mb Tape
Streamer £1495

SUPERBRAIN2
= - Dedicated
Wordstar
Keypad

& from
L £1865

New TANDY
Model 4

CP/M 3.0" Optional extra
64K-128K RAM
from £1299

TELE-VIDEO

806/816
the Multi User
Computer System

LAP PORTABLES
EPSON TANDY 100

Portable with built-in
H xzo 4 Programmes: Word Processor,
Pontable with built - address book, scheduler, and

: ; communications. Large 40 x 8 char.
inprinter line display
from £402 £433

NEC PC 8201 16K RAM
EXPANDABLE to 96K

Lap Portable with 8 built in programmes,
Word Processor, Investment Portfolio,
Loan Evaluator, Appointment/Schedule,
Bar Code Reader, Calculator, Tank &
Snake Game, Music Generator.

Large go X BPL(:D| [I)isplay

Built-in Serial, Parallel &

Bar Code Reader Ports. £475

9" SCREEN ZORBA

Portable
full 80 x 24
a display
3 800K disc
storage

FLOWRITER
RP 1600
60 CPS

Fast and reliable
8K buffer
£1600

. SENDATA 800 SERIES
ACOUSTIC COUPLER
£220

* Compact, lightweight, portable

* 10 hours operation from the
rechargable batteries

* 300 BPS answer/originate

* Handset sensor on/off switch
* New crystal controlled

circuitry

*B.T. Approved.

New JUKI 6100
Daisywheel 18 CPS
Bi directional

Adler

daisywheels .

Diablo 630 I
protocols £399 *

—E T
TOSHIBA
P1350

24 Needles - high speed
drafts 190 CPS Letter Perfect
Printing 100 CPS Addressable Pin
Graphics £1130 Options:

Tractor £87: Sheet feeder £520

PSON
FX80/100
O0CPS

TECF10
40 CPS

Diablo 620 compatible
Japanese reliability
£1350

3 TRAY AUTO
SHEET FEEDER

For originals,
copies and envelopes.

£695

SINGLE
SHEET
FEEDER <375

SUITABLE FOR MOST DAISY PRINTERS

All prices are Exclusive of VAT and Delivery. Dealer Enquiries invited on all Products.
Large range of CPM Software available. Please phone for Prices.
Demonstrations on all models.
43 Grafton Way, London W1P 5LA (Opposite Maples)

Opening Hours: 10-7 Mon-Fri. 12-4 Sat.

01-387 4455 (4 lines) Telephone Answering Service After Office Hours Telex: 8953742

New SHINWA
CP 80 MATRIX
PRINTER

80 CPS Friction and Tractor inc.
interface cable and paper £250
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~“1h1s Une Decision

Saved our Business and Grossed
over $1,000,000. in Sales”

So said the chairman of an American manufacturing companuy.
Read what else he had to say. . . .

“In 1979, our recreational manufacturing business was booming.
And we had developed a new product that looked like a real
winner. The new product was extremely important, in that it
appeared to be the answer to a seasonality problem associated
with our other product lines.

By early summer, our order bock was bulging. It really locked as
if our off-season sales and production problems were over. Then
just as quickly the roof fell in. Gas shortages devastated the
recreational vehicle market overnight. And our order book for
over two million dollars worth of the new product disintegrated.

Faced with a fall and winter of virtually no sales, many thousands
of dollars of unneeded parts and excess production staff, I had no
choice but to shut down the production lines. And if a solution to
our problem couldn’t be found, the business itself was in jeopardy.

criteria, alternatives, weights and values assigned to them. If done
manually, the ordeal of rewriting, recalculating and redocument-
ing tends to discourage revisions, thus producing poor results.

Decision ~ Analyst overcomes these problems by asking for the
minimum input possible from you, in the correct sequence. It
leads you step by step through the decision making process, then
does all the necessary calculations and produces polished reports
without any further effort. And all of your input is stored on your
disk sothat revisions and updates can be made easily at any time.

Comprehensive but easy to use

Decision ~ Analyst is probably the easiest program you’ll ever use.
You can literally learn to operate the program using only the ‘help’
screens. But it comes with a thoroughly indexed manual which
includes many pages of examples plus a step by step guide to the

A life saving decision

[ spent many sleepless nights

trying to come up with a solution to
this nightmarish situation. Then |
remembered a course | had taken
in decision analysis. I spent the rest
of that night reviewing course
material and other books | had
bought on the subject. The next
day, I called an emergency meeting.
Using the decision making
techniques [ had learned, we spent
the rest of the week searching for
and analysing potential solutions.
The net result was that not only was
the company pulled back from the
brink of destruction, but we added
over $1,000,000.00 in gross sales during that off-season.

A way of life

From that point on, almost every critical decision (and there were
many) regarding new products, marketing channels, pricing,
advertising, production equipment, engineering projects, received
this same type of analysis.

Although the process was very time consuming and clumsy,
because it had to be done by hand, our decisions were much
improved. And there were some real benefits that we had not
anticipated.

1. Our understanding of each problem was greatly increased.

2. Weuncovered opportunities that we would not have thought
of in any other way.

3. Our decisions were documented, preventing us from slipping
off the selected path or ‘rehashing’ the same things over and over.
4. Consensus became easier because we were forced to focus
and resolve each part of the problem, one piece at a time.”

The birth of Decision ~ Analyst

Decision ~ Analyst was created because the process of evaluating
complex decisions with multiple alternatives and many criteria is
very tedious and time-consuming if you do it on paper. And doing
it in your head is virtually impossible.

Any complex decision usually requires multiple revisions to

decision making process.

And Decision ~ Analyst is no fly-
weight. [t uses over 100,000 bytes
of fast compiled code and a 40,000
character help file. The program is
extremely ‘bullet proof’ and does
all the work . . . you do the thinking.
And there is no danger of missing a
critical step because your analysis
is guided through each of the eight
menu-driven sections.

Endless opportunity

for use

If you're saying to yourself that

you really don’t have any earth
shattering applications for

Decision ~Analyst . . . then consider this. If you're in business,
chances are that the most important thingyou do is make
decisions.

Decision ~ Analyst can help you select key personnel, decide on
new machinery or equipment, prioritize major projects and
allocate resources, choose a new product or a better price
strategy, select new offices or plant locations, select the most
profitable marketing channel or the best piece of computer
hardware or software. Use it to analyse any decision which has
more than one viable alternative.

In your personal life, it can help you choose the best job, select the
right business, career or franchise, determine the best field of
investment or even the right home, boat or car. In fact, improving
your decisions is probably the most rewarding thing you can do.

Let us help you make a £120 decision

If there’s a chance that Decision ~Analyst could help you improve
even one decision, would it pay for itself? Chances are it would. In
fact, it’s likely that it could save you the price many times over!

So why not take advantage of this opportunity by calling us today.
We know you won't regret it.

Available for virtually every make of micro-computer using CP/M,
CP/M-86, MS-DOS or PC-DOS operating systems. Requires an
80 column screen and an 80 column printer for reports.

MICROCOMPUTER
PRODUCTS
INTERNATIONAL
LIMITED

T™ Decision—Analyst is a Trademark of Executive Software Inc.

THE HOME OF
MICROCOMPUTER
SOFTWARE

=

Room EST1,
Central House,
Cambridge Road,
Barking,

Essex IG11 8NT.

Tel: 01-581 65
Telex: 892395

©MS-DOS is a Registered Trademark of Microsoft Corp. ©CP/M ™ce/m-86 Registered Trademarks of Digital Research Inc. ®PC-DOS is a Registered Trademark of | B.M.
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Modulator, /::*
Vouchers piu

Apple Hardware
Apple lle

Apple lle 64K
Disk drive with controlier
Disk drive
Apple IlE Monitor
Phoenix hi-res green 12" monitor
Phoenix hi-res amber 12" monitor

Apple lll

Apple Il 256K including Monitor I, ........ 1980.00
Disk drive & SOS

Additional 5.25” disk drive ... ... 270.00°
Profile 5mb Winchester .. 1298.00

Accessories

80 columncard ....
80 column card 64|
Numeric keypad {//e)
Numeric keypad (1[+) .
T.V. modulator with so
Videx Videoterm 80 column
Videx Soft Switch (40/80 column) .
Videx Keyboard Enhancer ..............
Videx inverse ROM and character set:
Microsoft Softcard (280 CP/M)

Microsoft Softcard Apple 1 {Z80 CP/M} .. 265:00
Accelerator card (3 6 mHz 6502C & 64K) 289.00
Joystick {/fe) .. .29

Joystick (Ji+) ..
System Saver fan & voltagereg.
Dust cover for Apple il

m .
Dust cover for Apple lll & Monitor 1l ............ 11.99
Colour Monitors

Luxor high resolution
25Mhz linear & TTL

Kaga Denshi medium resolution TTL .
Kaga Denshi low resolution

We also stock the Hantarex RGB monitors, as
recommended by Apple in Europe.

PRICES EXCLUSIVE OF VAT AND CURRENT AT TIME OF

PRINTING

qm*‘-’-

le WE Compumr

W!
ome COmPUte'

Pack
Drive plus Controller

oﬂ ware
rts Bag

Interfaces

Apple RS23 2 Super Serial card . 99.00
Apple IFEE488card ............... 205.00
Apple parallel interface with cable . - 99.00
Apple lll parallel interface with cable . 130.00
CCS 7710-01 RS232 serial interface . 109.00
Grappler + parallel graphics interface

PACT 8 bit A/D converter .........
Keyzone 12 bit A/D converter
PACT 12 channel D/A converter
RGB card TTL/analog output (programmable) 99. 00

RGB card TTL output ...l 85.00
Digitek Accessories & Interfaces
64K RAM ... .

... 199.00
128K RAM . .
PrintMaster parallel printer
interfaces available for
Anadex, Epson, Centronics, Citoh,
NEC & TEC
Super PrintMaster lll interface .................. 100.00
available for all printers
as above and also for the
Apple Dot Matrix printer
RS232 high speed serial interface
280 with manuals ......................
Screenmaster 80 inc. soft switch
inverse video, 3 scroll speeds
& aitern. chr. sets .
Eurocolour card with modulator (J{+) .......... 95.00
UHF Modulator with *clean signal’ 39

Robocom Bit Stik C.A.D. Graphics

System

Robocom Bit Stik 1.1 system ................... 230.00
Robocom Bit Stik 1000 upgrade software . 190.00
Robocom Bit Stik 1000 system package ... 415.00
Plotter driver for A4 and A3 plotters ............ 90.00

The market
leaders!...

ATA’S philosophyisto
ensure that our
customers have quality
computer hardware and
software products at
COMPETITIVE prices,
together with technical
assistance required to
efficiently operate their
computer system.

Export specialists — ring or telex for details

.with recognised professional support

Kaypro il

FRESH FROM THE U.S.A.1 The best value Partable
Micro from Kavoro . . . Includina Software

KAYPRO It 2 x 200K disc drives ... . 1395.00
KAYPRO IV 2 x 400K disc drives . .. 1695.00
KAYPRO X 1 X 400K disc drive and built

in 10MB Winchester .................. 2875.00
Other Software including financial

ledgers etc also available.

Hyperion
Hyperion 266 x 2 MSDOS, BASIC ......... 2395.00

Printers & Plotters
Epson

Epson RXBO 120 CPS .........ccccoiiiiiins
Epson FX80 160CPS ... g
Epson MX100 100CPS
Epson RX80FT .........
Epson FX100 160CPS

Apple

Apple Dot Matrix 120 CPS ..
Apple Letter Quality Printer

Ricoh

Ricoh 1300 Flow Writer
Ricoh RP1600 Flow Writer ..
Mannesmann Tally MT160L ..
Mannesmann Tally MT180L ..
Plus full range of Centronics
Printers Available.

Plotters

Hewlett Packard HP7470 ......................... 999.00
Hewlett Packard HP7475 (A3) TBA .. 1399.00
Calcomp BPEN(A3) ..o, 2999.00

WE ALSO STOCK APPLE HEEE] AND HEWLETT PACKARD

TERMS AND CONDITIONS

For delivery please add

£0-£199 + £5, £200-£1499 + £13-
£1500+ 1/1%.

CHEQUES WITH ORDERS

Please allow 10 days for clearance.

PLC’s, public sector etc 30 days

credit available on ofﬁcnal orders
subjectto 5% =
creditcharge.

ATA — LONDON 4 Albion Hse,

1 Back Hill, London EC1. 01-833 0044
Telex 26102 CHACOM G

ATA — POTTERS BAR =
197 High Street, Potters Bar,

Herts EN6 5DA. 0707 57113

ATA — SHEFFIELD 72 Eldon Street,
Sheffield, S14GT. (0742) 700802
FREEPOST SHEFFIELD S1 1AY
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MicroValue

GM813—CPU/64KRAM
Board

* 4MHzZ80AC.P.U. * 64K Dynamic RAM

%* R5232interface
* Cassette Interface
* Extended &Page Addressing Modes

* CP/MCompatible £225

Monitor

* Two 8-Bit1/O Ports

GM829-Disk
ControllerBoard

* UpTo4Mixed5.25&8" Drives

* SASIHard Disk Interface

* Single & Double Density Operation
* Single & Doubie Sided Drive Support

* Supports 48 and £145

Q6TPI Drives

GM833—RAM-DISK
Board

* Vintual Disk Operation * 512K Dynamic RAM
%* Port Mapped For Easy Interface Software

* QOver10Times Faster
Than a Floppy Disk 5450
Please note: Thisboard cannotbe usedasa
conventional RAM board

GM812-Video
ControllerBoard

* 80 Charactersx25 Line Display Format
* On-board Z80A Microprocessor

* Buffered Keyboard Input

* Programmable Character Generator

* 160x75 Pixel Graphics £1 25

* LightPen input

GM811-CPUBoard

* 4MHzZ80A CPU

* 4 'Bytewide’ Memory Sockets
* 2x8-Bitinput/Output Ports

* 8 Bittnput Port

* RS$232SerialInterface

* Cassette Recorderinterface £1 25

GM803—-EPROM/ROM

Board
£65

Board

* 6110 Ports

* 4 CounteriTimer Channels

* On-Board RealTime Clock

% Battery Backup

* Further Expansion
Capability

£125

* Up to 40K of Firmware

% 2708 or 2716 EPROMS

* Page Mode Operations
GM802—-64K RAM
Board

* 64K Dynamic RAM
* 4MHz Operation

* RAM Disable Function
* Page Mode Operation

£125

MP826—Static RAM

Board
£185

* 32K StaticRAM
* Battery Backup
* Page Mode Operation
EV814—IEEE488 (GPIB)
Controller
* CostEffective Controller
* Comprehensive Software

Supplied

* Fulllmplementation
* EasyTo Use

£140

PLUTO—-Colour
GraphicsBoard

* On-Board 16 Bit Microprocessor
* 640x576 BitMapped Display

* 192K Of Dual Ported RAM 9

GM827—-87 Key
Keyboard

* UserDefinable Function Keys
* Numeric Keypad
* CursorContro{Keys

£85

* Comprehensive
On-Board Software

CLIMAX-Colour

Graphics Board

* 256x256 Pixel Display UHF Version
* 16 Colours
* Ultra-fast Vector & £1 99
Character
Generation
UHF &RGB Version

* LightPeninput
* UHF orRGB Outputs

£220

GM839—Prototyping
Board

* Fibreglass PC.B.
* 80-BUSSignalldentification

* HighDenslty|C £12 .50

Capabiiity
Allthe boards and components in the 80-BUS
range are fully compatible and offera very
flexible and cost effective solution to your
computer needs. For furtherinformation about
the 80-BUS range contactyour nearest
MICROVALUE dealer.
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MicroValue - MicroValue

COMPUTERS
Gemini Galaxy 2

“| would place the Galaxy at the top of my list”
(Computing Today, April 1983)

ad
* 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

£1495

Phoenix
P12 Momtor

* Numeric key pad
* 12"Monitorincluded

At last—-a Winchester Drive
for your Gemini/nascom System!

GM835 Winchester Drive Sub-system.

% 5.4 Megabyte Formatted Capacity

% Rodime Drive

* Industry Standard SASI
interface

% Integral Controller
and power supply

A high quality data display
monitor, ideal for all Nascom
and Gemini systems.

20MHz resolution.

Available in amber or

green phosphor.

£110
Disk System for Gemini & nascom

GM825 Disk Drive Unit—The GMB825 floppy disk housing is supplied with elther one or two
5.25" single sided, double density, 96TPI high capacity Micropolis 1015F5 disk drives.
These provide 400K bytes of formatted storage per drive. (Gemini QDSS format). The
CPIM2.2 package available supports on-screen editing with either the normal Nascom
orGemini IVC screens, parallel or serial printers.

An optional alternative to CP/M is available for Nascom
owners wishing to support existing software.

Called POLYDOS 4, Itincludes an editor and assembler
and extends the Nascom BASIC to include disk commands. |

Sm%Ie Drive System CP/M2.2Package POLYDOS4
GMB825-1S (GM 532 for Gemini) for Nascom

£350 £90 £90

Dual Drive System
GMB25-25

£575

NNNNANNNN\N

oy

CP/M Software
Compas

is totally different from other
compiler based Pascal
systems, as it allows you to
create, edit, run, and
debug Pascal programs
in a highly inferactive
manner.

£120

SOFTWARE
I e

NS GEM PEN Tex! Editor s
Gemini cemzar assemoier
GEM DEBUG Debugging Utility 130
SO"WG re WORDSTAR Word Processor £295

(Allprices ex-VAT). GEM GRAPHIC Links with MBASIC £35

€ ’

The Last One isused In conjunction
with Microsoft's MBASIC*. No knowledge of
BASIC programming is required since all input

is performed using question
and answer routines written
in plain English.

£330

*MBASIC-MicroValue Price if purchased with
'The Last One' —=£178.95 inc.VAT

MTHE
UTER
IONALS

COM
PROFE

MICROVALUE
DEALERS:

AMERSHAM, BUCKS
Amersham Computer Centre,
18 Woodside Road,

Tel: (02403) 22307

BRISTOL
Target Electronics Ltd., 16 Cherry Lane.
Tel: (0272) 421196

EGHAM, SURREY

Electrovclue Ltd.,

28 St. Judes Rood Englefleld Green.
Tel: (07843) 3603

IPSWICH

MDW (Electronics),

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

LEEDS

‘Bits & PC's, Leeds Computer Centre,

62TheBalcony, Merrion Centre,
Tel: (0532)45887

LONDCON W2
Henry's Radio, 404 Edgware Road.
Tel: G1-402 6822

LONDON SW114

OFF Records,

Computer House, 58 Battersea'Rise,
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) 784742

Telephone orders welcome

=

REAL value - from the Professionals
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Add a little sweetener for your Apple’
The Aviette 820 from Tashkl at only £192 +VA

Fully compatible with Apple & Apple compatibles

No noise
Compact size (slimline)
Instant installation

Dealer enquiries welcome

TASHKL COMPUTER SYSTEMS LTD

24 Logan Road, Wembley,
Middlesex HA9 8PX
Tel: 01-904 4467. Telex: 296708

Apple I, and Disk I1 are registered trade marks of Apple Computer, Inc.

#* Software'transparent
% High precision positioning
% Patterned switch

Tashkl's 5V-inch disk drive AVIETTE FDD-820 will mate your Apple [1® computer syste
perfectly in quality and function but at less cost to you. The track format and storage capacity ¢
your AVIETTE FDD-820 are Identical to those of Apple 11®'s disk drive. There's no need o
resectoring or software modification to existing programs. AVIETTE FDD-820 can easily fit i
Drive 1thru Drive 6 on either an Apple or Apple compatible disk interface card.

AVIETTE FDD-820 is engineered and built to the most demanding industrial standards ¢
reliability, availability and maintainability. With a mechanism so super that all 1/0 errors ar
virtually eliminated. Passing thru the crucial 72 hours of burning-in test, you can be sure of it
reliability. When you own an AVIETTE EDD-820, your Apple is sweetened.

For further information, please contact us today. International Dealer/Distributor wanted.




Print

Listings 200 LPM (600 Characters - Per - Second)

Data Processing 150 LPM (330 Characters - Per - Second)
Word Processing 80 LPM (180 Characters - Per - Second)
Wordstar compatible 140 Character Sets
Underlining and Double Height 6 part copy

Forms length switch (downloadable)

Graphics

Speed ins/min Resolution dots/inch
High 27.8 50 x 50
Medium 16.7 60 x 72
Low 8.3 100 x 100

Optional Label/Forms/Barcode processor

plotter.

Total Solution.
Send for detailed literature and print samples
TRADE AND END USER ENQUIRIES WELCOME

Programmable Handshake

The above brief specifications show that the MVP will replace the
Daisy wheel printer, the Serial Matrix printer, and the Graphics
Speeds for Word Processing, are 4-5 times faster than
Daisy wheel printers and Bar Code printing is 10-40 times faster than
a serial matrix printer. Whether for a single user, a multiple user, a
network system, for business, scientific, engineering; the MVP is the

UNIVERSAL MICROPERIPHERALS LTD.
233 London Road, Croydon, Surrey. Tel:01-683-0060

PRINTRONIX MVP

THE ONE PRINTER SOLUTION FOR ALL
MICROCOMPUTERS AND MICROSYSTEMS

A home computer is an expensive toy; and, if playing
games is all you do with it, atoy is all it is.

Now, using the New Personal Computer
Superlearning System (PCSS) you can have fun with
your micro and learn something at the same time.

PCSS language courses comprise 12 lessons on
3 audio cassettes used in conjunction with a fourth
software cassette, to add anew dimension to learning.

Initially the software package enables you to see
the words you're learning; then, as your vocabulary
develops, it will test your skill in your new language.

Anyone can learn this way — no previous knowledge
of the language is required. The unique PCSS method
develops your overall learning and memory skills ina
way thats both relaxing and enjoyable.

Each PCSS language pack —French, German or
Spanish - contains a comprehensive booklet detailing

COMPUTERISED EDUCATION SYSTEMS

(PCSS software is compatible with the ZX81(16K), ZX Spectrum, BBC Micro,
Acorn Elektron Micros.)
Each pack comes with a full money back guarantee if not completely satisfied.

YOUR MICRO COULD TEACH YOU

ATHING OR TWO ABOUT THE FRENCH...
.OR THE GERMANS...OR THE SPANISH

the 12 audio lessons and the function of the interactive
software. Additionally the booklet expands on the
broader benefits of the PCSS method.

At only £29.95 per pack PCSS costs less than other
home language courses yet it offers much more in
terms of education and enjoyment.

Complete the coupon below and try PCSS for
yourself —you'll be amazed what your micro can
teach you.

- -

I Send your cheque or Postal Order for £29.95 made payable to: I
MDA Modon Associates Limited, 561 Upper Richmond Road West,

I London SW14 7ED. I
or, alternatively telephone Teledata 01 200 0200 and quote your Visa,
Diners Club, Access or American Express number.

Tick which Audio/software package you require. (Prices include VAT.

Add £1.45 for postage and packing on each order.) I
Please supply the following Audio/software Packages

GERMAN [} sPaNISH [ |

Name:. I

Address:

[
]
| FRENCH [
I
!

Memory Size:

I Machine Type:
SN s I Sl I D Gl IS I e
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We must have a programming
capability which embraces
statistics, high resolution graphics,
solution of systems of linear
equations, matrix computation,
integration and differentation.

Which system will best
hel[ilme co-ordinate all
the aspects of my
packaging business and

help with the pools? \

Whatever the question, youre more
likely to find the answer at Transam.
We recognise that the choice of

We can answer all your questions on
software, peripherals and upgrades and
provide a comprehensive range of books

microtechnology is becoming overwhelming,
and it's growing all the time.

That's why we've redesigned and
enlarged our showroom to accommodate
one of the widest ranges of business, home
and portable micros.

and manuals to give you more insight at
every level.

Where else could you find all this in
one store?

That's one question we can't answer.

Transam Microsystems Limited

morel?iﬁgscﬁtghat make the choice 59/61 Theobalds Road London,

Not with the advice St WCIX 8SF Telephone: 01-404 4554
expertise available at Transam.

A wide range enables us to ransam
explain, demonstrate and compare
systems and software more MICROSYSTEMS LIMITED
objectively.




Is there a system
with teach yourself
Frograms which can
ter be expanded to
other departments in
the polytechnic?

I've got 2,000
customers and a
stock list of 5,000.
Where do I begin?

*Transam’

ﬁ?‘%”ﬁ? A

1A ik

Bl

THE computer store.

Phone us today for your FREE copy of our new 32 page products guide.
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SNOWBALL

at £9.90 is a great new adventure for:
BBC 32k COMMODORE 64 SPECTRUM 48K
LYNX ssxk NASCOM 32k ORIC 48k ATARI 400/800 32K

Snowball is a massive adventure with over 7000 locations. it took nine
months to perfect and marks a new leap forward in adventure games —
it has a detailed, planned background and is set aboard a huge starship
that would really work. Snowball could be a glimpse of the future!

You play Kim Kimberley, security agent. Your mission is to guard the
colony ship Snowball 9 from sabotage.

Thus when your freezer-coffin wakes you with the Snowball still in
flight, you know that something must be very wrong. You're weakened
and disorientated by lengthy hibernation, but the fate of the 5 mile long
space-ship is in your hands!

Snowball is our new fourth adventure. Here's what the reviewers have
just said about the first three:

“The Level 9 Adventures are superbly designed and programmed, the
contents first rate. The implementation of Coiossal Cave is nothing
short of brilliant; rush out and buy it. While you're at it, buy their others

too. Simply smashing!”
Imply smashing: - SOFT, September 83

‘Of the programs reviewed here, the only one that is wholly admirable
is Level 9's Colossal Adventure.”
- Your Computer, September 83
“| found Dungeon exceedingly well planned and wriiten, with a fast
response. There are well over 200 locations and the descriptions are
both lengthy and interesting. )
- Computer & Video Games, September 83
“This has to be the bargain of the year . . . If adventures are your game,
then this is your adventure” .
- Home Computing Weekly, 30th August 83
"There are three excellent adventures on offer from Level 9 . . . the
descriptions are so good that few players could fail to be ensnared by
the realism of the mythical worlds where they are the hero or

heroine . . . great fun to play."” - Which Micro?, August 83

MIDDLE EARTH:
ADVENTURES

for the same micros as Snowball

Each of these games has over 200
locations and a host of puzzles.
They can be played singly or
together as an impressive

trilogy. Each game could

well take months to

solve!

1) Colossal Adventure

The classical mainframe

game '‘Adventure' with all the original
puzzles plus 70 extra rooms.

2) Adventure Quest

An epic puzzle journey in Middle Earth..
3) Dungeon Adventure

Over 100 puzzles to solve as you explore
the dungeons left by the Demon Lord

- outwitting their guardians.

AN gagIggg1g/1g/9/18/8/8/8/19/aa/a/a/a/g/lg/!

Price: £9.90 each (inclusive)

Level 9 adventures are available from
good computer shops, or mait-order from
us at no extra charge. Please send order,
or SAE for catalogue, describing your
micro to:

LEVEL 9 COMPUTING
Dealer

Dept N. 229 Hughenden Road, Enquiries
H|gh Wycombe Bucks HP13 5PG Welcome

mmmmm@@@@@@@@mmmmmmﬂ
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THE EASY GUIDE TO YOUR

it

Procgomringg? JOSEPE: KASCMER

6502 2

S T ——— ot s,

Rodnay diks

0

Are you missing out on all that your computer can do. These books show you how easy it is to
improve your programming. Clear and concise, they will help you make the -most of your
computer’s memory power, for more advanced uses and more exciting graphics.

YOUR FIRST BASIC PROGRAM

“How-to-Program’ book for the first time computer user with colourful illustrations and simple diagrams to help you
write your own first program in just one hour.

PROGRAMMING THE Z80

Instructive text, clear, precise diagrams and easy to follow examples explain everything you need to know about
programming using Z80 microprocessors. Important for Sinclair, ZX81, Spectrum and TRS 80 Model users.

PROGRAMMING THE 6502

You need no prior programming knowledge to make use of this detailed book. By applying simple assembiy
language, you will quickly learn to make your microprocessor perform the way you want it to. Important for BBC
users wishing to extend their programming capability, plus Apple, Atari and VIC 20 users.

THE VIC 20 CONNECTION

Learn the simple techniques for putting your VIC 20 computer to work controlling external devices. Control lights,
electricity, burglar alarm system and other non-computer devices in your own home or office.

THE EASY GUIDE TO YOUR COMMODORE 64

A jargon-free publication that explains the practical operation of your Commodore 64 in word processing, maths,
budgeting, filing and more. This friendly guide explains how to use commercially available software, as well as
teaching you the basics of programming.

/\ All these books are published by Sybex, renowned for their excellent, helpful publications for

computer users and distributed by Computer Bookshops Limited, the UK’s specialist computer
m book and program wholesaler. All are available from good bookshops and computer stores

including Lewis’s and John Menzies.
Request for catalogues: Send SAE to:- Dept. PCW /12/83

Compuier Bookshops Limited -

LLincoln Road, Olton, Birmingham B27 6PA.




® Thisisanentirelynewcom- /= =
puter system. It was designed
with both eyes fixed firmly on
the future. So that whatever
shape the future takes, we'll be
able tofititinto the system. Just
as simply as the peripherals
and software already available
fitinto the system. That way, the
system will grow with you. And
you'll never get left behind.

® Based around the Z80A
microprocessor, and utilising
Microsoft™ BASIC, Aquarius™
has 8K ROM and 4K RAM resi-
dent within its console. Itis able
to provide up to 16 colours and
resolutionof 320x192,and gener-
ates its sound directly through
the television's speakers.

® With twin cartridge ports,
the mini-expander allows simul-
taneous use of additional RAM
and software cartridges. Twin
disc game hand controls are
included and the unit provides
two additional sound channels.
The 16K RAM cartridge plugs
into either the console or
the mini-expander, increasing
Aquarius s RAMcapacityto 20K.

@ With the ability to repro-
duce the entire graphic and
character set of Aquarius™ at
80 characters a second, the
printers 40 column output
allows transcription of the com-
plete monitor image.

EREEINEENEAT S
sagenera g ER
ErEsTIENERER
TaoTHREERREREM

® Using standard audio
cassettes, the data recorder
provides storage for programs
and information, and allows
the use of cassette based soft-
ware. Incorporating a digital-
tape counter and transmission
indicator, it operates sequential
searching.

“ A large number of games,
designed to take advantage
of Aquarius s sophisticated
colour and sound capabilities,
are available on cartridges that
plug into the console ‘either
direct, or through the mini-
expander. Cassette based
games can be used via the
data-recorder.

® Awiderange of preprogram-
med cartridges is available,
including the LOGO teaching
program and practical home
data systems like FILEFORM™
and the spreadsheet calculator
package, FINFORM™

™
|
HOME COMPUTER SYSTEM

WITH AQUARIUS, YOU WON'T GET LEFT BEHIND.

MATTEL ELECTROMCS®
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HUNTER-KILLER

For the 48K ZX Spectrum

Can you Captain a World War Il submarine, hunt the enemy
then destroy him with your torpedoes?

Realistic simulation including:

(a) 4 separate screen displays

(Control Room, Chart Room, View through Periscope,
Navigation Chart)

(b) 18 control functions
(c) Quick kill option
Written by Rod Hopkins

£7.95

“

CEE— (g Subject to availability.
TRADE | GR— | S Prices correct at time
ENQUIRIES of going to press.
WELCOME

COMPUTING LTD.

1A Young Square, Brucefield Industrial Estate,
Livingston, W. Lothian.
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COLOUR GRAPHICS

2 New Additions to the
PLUTO range!

* Single Board PLUTO to fitinside the
sirius
768H x 576V resolution in 16 colours

apricot

INTERFACE
The full PLUTO Colour Graphics range can now be
added to the Apricot Personal Computer

Send for details of the complete PLUTO range

RESEARCH

COMPUTER GRAPHICS

lo Research Limited, 117-121 High Street, Barnet, Hertfordshire, EN5 SUZ.
Telephone: 01-441 5700

j
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NATIONWIDE DISTRIBUTION

Xitan Systems Ltd. are long-
established software distributors,
maintaining close links with the
principal U.S. software houses and
supplying a nationwide network of
approved dealers: whatever your
software requirements, particularly in
the professional sector, it makes
sense to talk to a Xitan dealer.

SCOTLAND

GRANITE CHIPS

21 Bon Accord Street
ABERDEEN AB1 2EA
Tel: 0224 22520
BYTESHOP (GLASGOW) LTD
266 Vincent Street
GLASGOW G2

Tel: 041 221 8202
COMPUTER SERVICES
(SCOTLAND) LTD

89/90 Westlaw Place
Whitehill Industrial Estate
GLENROTHES, Fife

Tel: 0592 773710

IRELAND

O & M SYSTEMS

95 Dublin Road
BELFAST

Northern Ireland

Tel: 0232 249440
CARDIAC SERVICES CO.
95a Finaghy Road South
BELFAST

N. Ireland BT10 0BY
Tel: 0232 625566

MIDLANDS

BYTESHOP (BIRMINGHAM) LTD
94/96 Hurst Street
BIRMINGHAM

West Midlands BS 4TD

Tel: 021 622 7149
CAMBRIDGE COMPUTER STORE
1 Emmanuel Street
CAMBRIDGE CB1 INE

Tel: 0223 65334

HERALD COMPUTERS LTD
93 East Road

CAMBRIDGE

Tel: 0233 315662
BYTESHOP (NOTTINGHAM) LTD
92A Upper Parliament Street
NOTTINGHAM

Notts NG1 6LF

Tel: 0602 40576

PLUME COMPUTER
SERVICES LTD

11 Newarke Street
LEICESTER LE1 5SS

Tel: 0533 559711

MARKET LOGIC.LTD
Lower Weaven

LITTLE DEWCHURCH
Hereford HR2 6QB

Tel: 0432 70456/7

BASIC COMPUTERS AND
SYSTEMS LTD

72 Kingsthorpe Hollow
NORTHAMPTON

Tel: 0604 710740

4B MICROCENTRES LTD
North Bar

BANBURY

Oxon OX16 OTF

Tel: 0295 67551/2

108 PCW

SERVICE AND EXPERTISE

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.

"

NORTHERN ENGLAND
WESTERN COMPUTERS LTD
Blackpool Airport
BLACKPOOL, Lancs

Tel: 0253 404676
ENTERPRISE SOFTWARE
PRODUCTS LTD

158 Nantwich Road

CREWE, Cheshire

Tel: 0270 215984
REAL-TIME COMPUTER
SYSTEMS LTD

28-32 Mill Street

CREWE, Cheshire CW2 7AN
Tel: 0270 256142

HOLDENE

Bray House

Leicester Place

LEEDS .

Tel: 0532 459459
COMPUTER GRAPHICS
WORKSHOP

38 Ultett Road

LIVERPOOL 17

Tel: 051 733 9604

KBS COMPUTER SERVICES
State Insurance Bldg.

14 Dale Street

LIVERPOOL L2 4TH

Tel: 051 236 8333

SYSTEMS

NORTHERN ENGLAND
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
COMPUTENTIAL

18 Woodlands Drive
Brooklands

SALE, Cheshire M33 3PQ
Tel: 061 973 1758

DATRON MICRO CENTRES
2 Abbeydale Road
SHEFFIELD

W. Yorkshire S7 4FD

Tel: 0742 585490
THOMSON COMPUTER SERVICES
56 Micklegate

YORK.

N. Yorks YO1 1LF

Tel: 0904 35633

LONDON & THE SOUTH
DATAVIEW SYSTEMS LTD
Portreeves House

East Bay, COLCHESTER
Essex CO12XB

Tel: 0206 865835
SYSTEMATIC BUSINESS
COMPUTERS LIMITED

45 Woodbridge Road
GUILDFORD

Surrey GU1 4RN

Tel: 0483 572222

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 NWB 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 Parolles 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

PO Box 24, Denmark Street
MAIDENHEAD

Berks SL6 6RZ

Tel: 0628 34562

ROUNDHILL COMPUTER
SYSTEMS LTD

Axholme, London Road
MARLBOROUGH, Wiltshire
Tel: 0672 54675

\

LUX COMPUTER SERVICES
Colonial Way

WATFORD

Herts WD2 4AT

Tel: 0923 47367
BYTESHOP (SOUTHAMPTON) LTD
23 Cumberland Place
SOUTHAMPTON

Hants SO1 2BB

Tel: 0703 334711
VAUNTBERRY LTD.

9 Wych Lane

Bridgemary, GOSPORT
Hants. PO13 0SU

Tel: 0329 235846/7

BASYS LTD.

191-195 Shenley Road
BOREHAMWOQOD

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

JOHNSON MICROCOMPUTERS
75/79 Park Street
CAMBERLEY

Surrey GU15 3XE

Tel: 0276 20446

ACE COMPUTER SERVICES LTD
2nd Floor, 8 High Street
WORTHING

W Sussex BN11 1NU

Tel: 0903 35411

IMAGO COMPUTERS LTD
4 Berkeley Square

Clifton

BRISTOL BS8 1HJ

Tel: 0272 213405/6

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 software not supplied by Xitan.

While every effort has been made to ensure the accuracy of the information provided, Xitan

are unable to accept any responsibility for errors.




Word Processing
WORDSTAR MicroPro Ole
MAILMERGE MicroPro O|e
SPELLSTAR MicroPro ol|e
|EASYWRITER 11 uS
EASYSPELLER |1 US
EDIT
Data Bases And File TN
Management Systems ‘ FORMS 2 '
* MACRO
B g E * PROGRAMMERS UTILIT:.
dBASE | Ashton-Tate O|e|* g'UD'CKCODE (for dBASE I,
| EASYFILER s * | T
| INFOSTAR MicroPro a * ;V‘%F:\Afi'\g‘(\f;)g‘;
PERSONAL PEARL Pearl Software OD|le | #* A (e
| REPORTSTAR mgéopro @] * A ((6502) )
RESCUE (m]
> XASM68 (6800/01)
Ha UL jriEtive S/w * XASM48 (8048/8041)
XLT86 Digital Resec
BUSIness Systems. ZSID Digital Researe
Financial Planning. Operating Systems
Accounting
. CP/M Digitat Research
| CALCSTAR MicroPro | * CP/M PLUS Digital Research
. | EASY PLANNER IUS * CP/NET & CP/NOS Digital Research
MICRONET Abtex a MP/M il Digital Research
MULTIPLAN MicroSoft m] CP/M-86 (IBM PC) Digital Research
SAPPHIRE MARS Sapphire Systems| 00 | @ CONCURRENT CP/M-86(IBM PC) Digital Research
J SUPERCALC Sorcim 1Ol e]| * ‘
| MILESTONE Organic Software { O | @
GBS (General Business System) ByteSoit (m ]
ISL (Integrated Stock & Ledger) ByteSoft O
Statistics
| MICROSTAT Ecosoft m} *
Qlw -
2|8
1 [ Q D
£2 ] w
[
= (W] E
- " |
| Training Packages
HANDS-ON BASIC MicroCal aje
HANDS-ON CP/M MicroCal °
HANDS-ON COBOL MicroCal 8 ® % % 4]
.| wp woRksHOP MAC ole il |8
| FLIGHT SIMULATOR MicroSoft * § § -
Q|Q
[
Languages \ U E
BASIC COMPILER MicroSoft o .
BASIC INTERPRETER MicroSoft a Utilities
| BAZIC MicroMikes (m]
igital R ch COPYALL MicroMikes (m]
S’B(;’g.r‘éP'LER g:g::; Rei?;?;h (m] : DESPOOL Digital Research | O
CBASIC COMPILER Digital Research {0 | @ | % DUTIL (for dBASE I1) Fox & Geller a
] CIS CcoBOL MicroFocus Ole FILESHARE MicroFocus (m]
coBOL MicroSoft O FILESTAR MicroSec O
FORTRAN MicroSoft O MUCOPY Wheatcroft Hards | OO
LEVEL H COBOL MicroFocus Ole SORT Microsoft m]
MULISP/MUSTAR MicroSoft (@] SUPERSORT MicroPro Ole
MUMATH/MUSIMP MicroSoft @] SUPERVYZ ; Epic (®]
{ PASCAL/MT+ Digital Research |0 | @ | % SDISK (Sllicon Disk) 3 Xitan O
e g pesears |11 8 —
PE NA igital Researt
PL/I Digital Research |0 | @ | #* ommun cat ons
XBASIC Xitan D|e® BSTAM Byrom Software |0 | ® | %
BSTMS Byrom Software | O
Ask us about formats -we put Graphics
DGRAPH (for dBASE 1) Fox & Geller a
| the SOFTWARE you want FASTGRAPHS Innovative S/w *
] i - GSX Dignal Research O | @
on the SYSTEM you've got! GSS- Kernel Digtal Research | O
° GSS- Plot Digital Research ¢ O

[LARGE RANGE
ISYSTEM

| Xitan are main U.K. distributors for Digital Research Inc., MicroPro Inc., Microsoft,

1 Ashton-Tate, Sorcim and 1US, 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.

[ ooking After our Dealers - so You Know Where to Look
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MICRODRIVE COMPATIBILITY

Computer
Trade
Association
Member

PROGRANMMABLE

JOYSTICK

32 95
£

Spe

PROGRAMMABLE INTERFACE
The AGE Programmable Juysick Inierfice n
sunigue .xm.nn fering the ue of ony Atari
Sompatible. Joystich whth sbaciutcly 2 1ofi-
ware. whether it i cassette or ROM can-
fidge, with the Sinclair Spectrum or ZX81.
fhe hardware programmable Interface re-
Quires no additional software and sccurately
replicates the keys of the computer in o
i nsive to absolutely
0ds, both BASIC and

ALL ey reading met|
Machine Code.
The nterface does not interfere with ke
operation and can therefore he used shmul
Cnewinly with the keyboard.
There s no need (o remove the interface unce
filted as the rear l-on conneetor will
modate furt Le printers
o RAM packs <fc. T Impomant Tearure
avoids e cessive wear to the eapansion port,
The key repiication principle pivneered by
AGH means that your own programs can use
‘m direcnonal joystick movement by
ulilislng simple key reading BASIC.

Joystick Srcchisarc pravided which
RiSavine o for use with (he
Taoriry of wh phayes games. Several lnter:
faces may be used on the same computer for
moltiple Joystick :pp‘kallml.
The Interface is programmed by a two dignt
code. which Is looked up on a programming
chart supplied, for caeh dlm- jon and Giring
R e b aclected

gt ol teads whigh are clipped onto
npplnplulrly numhered strips on the inter-

Onw configured this can be marked on 3
Quick Reference Programming Card for
sturng with the game. As the programmng

Ki

»

or

EY FEATURES

I'ln‘nmmablt dewign gives TOTAL soft-

ware support.

Accepts Atari, Competition Fro, Wico,

rfighter, Quick Sh

. Le Stick cte,
ar_cxiension comnecror for all other

> A'Qb,/

INTERFACE @e%%

for

ctrum
ZX81

<y,
kql( QQO
s

PACKAGE CONTENTS SUPPLIED

+ Programmuable Interface Module as lus-

€d, complete with clip-on  program-
lea

Setf adhesive programming chart detailing
how o definc which key is Mmulated by
UP, DOWN, LEFT, RIGHT, and FIRE.
This can he fixed on to the vase of yous
computer or If preferred (he protective
hacking can be left on. The chart is made
of 2 very durable everse printcd plasic
and s cxtremely casy & read.

One pack of ten Quic e Pro-
A G, e Ty i
(0 your games requirements. The card
allows you 10 mark the configuration in
an"sasy 10 read fashion with space 1o
record the software title and company

Video Graffiti demonstration program
which s written torally in BASIC to illus-
trate_how ull elght dwections and fire
can he read. This Is also B useful high
resolution drawling program,

12 months guarantee and full wrltten
Instructions.

JOYST|CKS

CONTROLLERS ——

FOR USE WITH OUI'( INTERFACE

Madule o VIC 20, Commodore 64,
Atani VCS, Atari 400, Acari 800

If you require extra Joysticks for our

ongnal interface module mask order

B Canuuiaiion ade g can ve . . U710
ety B e mex t owitencd e *+ Free demo program and ins tructions, ONLY £7.54 inc VAT + P&P
PLEASE ALLOW 26 DAYS FOR DELIVERY ALL ORDERS CONFIRMED
FROM: MA/MRS/MISS
ADDRESS —
SEND C.W.0. (ND STAMP NEEDED] TO: A.G.F. HARDWARE, DEPT.CW
FREEPOST. BOGNOR REGIS, WEST SUSSEX, 022 98R
oty | ITem — | emeRIce TOTAL
[ | PROGRAMMABLEINTERFACE — | sses [=="
JOYSTICK(S) 754 | |
C ~ [ PAckis) auick REFERENCE CAROS B 1.00 B
ONE VIDEO GRAFFITI FREE

Zx81 O
DLALER ENQUIRIES WELCOME

2ZX SPECTRUM

Please tick

FINAL TOTAL
EXPORT FRICES ON APPLICATION
—

JOYSTICK
INTERFACE ]

JOYSTICK INTERFACE

The Interface Module 11 has been specially
designed to plug on 10 the rear eonnector
of Yout ZX Specteum o ZXS1 and ahow
you 1o connect any standard Atari type
digital Joysticks, All of the computer's
connections are duplicated on an exfension
connector 5o that you can still use any other
devices intended for use with your compuler,
The muﬂm Module Il rebdesin the same
memory space m the keyboard, which re
oaims Tully famchionat at ol Armcs. thérefore
it will not Interfere with anything else
connecte
When @ suitable joystick is plugged inlo
“*Player 1° socked Iis action w|ll mimic pres-
dng the cursor Keys. up “1°. left 75" and 1o
The finng button will I‘ll\uhl( key o
Thia unique feature gusrantees the best soft:
wate support.
Take 2 look at the selection of compatibic
pmes we have lisled. More are bemng added
all the thme a5 & result of our contact with
the various software companies,
A second Joystiek may be connected In the
“Player 2° position which simulates in & para-
Uel fashion keys T-Y-U-I-P. This will allow
you lo play a whole new generation of 1wo
player games.

t FROM: MR/MRS/MISS

" ADDRESS

KEY FEATURES

» Proven cursor key simulation for
maximum sofiware support

* Accepts Atari, Competition Pro, Wico,
Starfightet, Le Stick, elc Joysticks

« Second Jaystick faciity

o Rear extension connector for all other
add-ons

AGF COMPATIBLE SOFTWARE
AVAILABLE NATIONWILE

The following titles are available from
Galactic Jailbreak/ : Aj

ake fiware

3D Tanx X ‘Tromcs £

Splat ingentive
Software Lid

Pheenix Mrgadodo
Software

Escape : New Generation
Software

3D Tunnel

Knot in 30

=t 4
COMPATIBILITY CASSE S £4.9]
These cassettes have shurt program|
load before the chosen game which
{onvertit1o use the cursor kers and 1§
fore become compatible with the Inte
Module 1L

('lnm 1 converts  Cassette 2 cont

{ SEND C.w.0. {NO STAMP NEEDED) TO: A.G.F. HARDWARE, DEPT,CW
{
|

'FREEPOST, BOGNOR REGIS, WEST SUSSEX, PO22 98R

Ty | ITEM

INTERFACE MODULE Il

JOYSTICK(S}
| [ soFTware
[ soFtware

DEALER ENQUIRIES WELCOME

Ashby Computer Cent

188 Ashby High Sum Scunthorpe.

S Humberside DN 16 1

Branwave Microcom

24 oown Street, |pswl¢n Su"nlk woap

Buffer Micro Ltd

310 snmn-m High Road, London SW16
Lt

icros
13 erdan Viace, I ondon 5wo 181
Computers of Wigmore Strec

igmare Slnﬂ Londun WiH 9¥A
Everybodyl ol
1 Great Lolman smu Ipswich,
Suffolk IT'4 2AA

ZX SPECTRUM O  Please (nd(

4Mat Computing
67 |'|lls;u¢ Preston, Lancashire PRI 2AT
14 (-kmceslﬂ Road, Brighton N1 4AQ
GB Microland

ueens Parade, Lnndnﬂ Hoad,
W‘!erloovlllc Hant
Melgray |iE Tech

road Street, Nlrdoﬂl HH4 9AN

Micro Fare
296 Gloueester Road, Horfickd, Bristol
ven Video

74 Green Lanr Feattenhall, Wi

adia Conthpede
Shirons Planetoids
Hungry H Jet-Pae
Hosase cm Swiing 1 g
Spect 30 Combai 2
Pemetrator in
+ Will equie +K Mem
ITEMPRICE | TOTAL
16.95
7.64
|
FINAL TOTAL

WHERE TO BUY AGF PRODU(T& OVU'( THE L‘OUNTI’.R

& ain Amme. Moor Fark, Narthweod
Middlese

Syatax

76 ovllwall slrr(l Flymouth PLI INS
eleco Video

3 Mapic Road, I'enge, Lundon 5120
elford Electronics & Computing

6 Nradford S(reel Shipnal,
Shropshire TI'i 1 AU

The Computer

Screen

Gcone s Road, Cheltenham

IVIPORTANT-

hop
nit 28, hndhlds Alc:a‘:le Perey Streal

Cnmv tex Cenm: (Humberside) Ltd
26 Anlaby Road. Hull HU1 2PA

O.K.FOR ALL ISSUE SPECTRUM

( AT S SUPERMARKET |

Main dealers for:-
Sharp, Epson, Gemini, Quantum, Nascom & Dragon

Cash and carried
away?

~ Some people are trying to promote self-service computer

shopping. It would be a mistake to get carried away, there's a
difference between frozen peas and peripherals! In selecting a
computer to perform the functions you need, The Leeds
Computer Centre can help you. They are responsible for
innovations approved by the major computer manufacturers and
have developed their own computer systems sold on overseas
markets.

The Leeds Computer Centre is ideally qualified to offer you
advice and consultations. Along with this, they can show you not
only the newest on the computer scene but what in their
judgement represents the best quality and value.

L: &%

COMPUTER PRODUCTS LTD

55 Wade Lane,
Merrion Centre, Leeds
LS2 8NJ Tel (0532) 458877
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BOS/MICROFRAME
 IWILLCROWNYOU

‘ ‘ When | designed Microframe, | setout to pravide a mass market computer which offered a highty cost-effective
solution to today’s computing needs and which protected the ordinary user from the usual costs of growth.

The computer market has always suffered from too little attention to customer needs and from too much
planned obsolescence. To counter this, Microframe is designed to accept over 85% of today’s
applications software. This means that if you've already invested in some applications software on
another computer you'll probably be able to run it on Microframe.

Justas important, Microframe’s design allows for future business needs and technical
developments. The Microframe user can add extra peripherals, or even a new super-processor,
without software change.

Microframe is literally an ideal mass-market hardware solution, providing an entry point in the
single-user to six-user range and keeping the maximum options open for future hardware and
software needs.

Anequally ideal software solution that is entirely complementary to Microframe is BOS

Software. BOS Software provides a comprehensive range of single- and multi-user business
programs which Microframe runs on the 8088 processor in the one to six user range, and
which Microframe can turbocharge with the 68000 processor for even larger numbers
of workstations, still using the same BOS Software.

So if you're buying or already using
BOS Software, Microframe is the
best machine on which to run it.
Together, Microframe and BOS
Software mean that “future-
proof” ™ computingisa
reality.

The customer is king once
again. Getin touch and I’ll

CrowWn you. ’ ,
Tt
W /

Managing Director of Tycom
Corporation

Send to Tycom Corporation, 40 New Bridge Street,

London EC4V 6BE or telephone 01-248 4800. YC /\M
. A 1YCO

Position CORPORATION

oo —— MICROFRAME

LI T IDCE_DDRDAY L /"IJ\ AT T'TIN lf‘

J’
BUSINESS OPERATING SOFTWARE

BOS 15 atrademark of MPSL. Telephone PCW 1083  ‘Microframe’, ‘Future-proof” and ‘Future proof” are trademarks of Tycom Corporation.
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NEWSPRINT

Guy Kewney delivers his monthly package of micronews.

S ™.,

i

rapevine

The Apple professional home-computer costs under £1000 and includesa TV monitor.

assurancesofdealers that
‘there willbe no price cuton
this’quite as readily as people
spending £200. And the £200
spenders, goodness knows, are
cannyenough these days.

There will be more price cuts,
everybody knows this, and
saleswill onlystabilise when
Applecan convincethe market
thatthe fightis finished.

While ’'m sticking my neck
outwithmeaningless forecasts,
Imight as well add my five cents
to the ‘MacIntosh will be an
IBMclone’ debate.

Ifitis, it willbe adisaster.

The neighbourhoodis still
buzzing with gloom —the
Silicon Neighbourhood, I
mean.

After Adam Osborne’s
crash, itis now expected of
everybody withaclaimto being
wellinformed, thatthey predict
doomfor everybody except
IBM, and (possibly)
Commodore.

Hence thereactionin the
trade tonews of price cuts from
Apple, andrumoursof more to
come, hasbeendespondent.
‘Can’tshiftathing,’say the
greybeards. ‘Having to flog off
the out-of-date detritus.’

Oneday, maybe;atthe
moment, however, Appleis
reducing prices onthe ITe (its
originalmodel, upgraded a
year ago) inordertotry and get
somesort ofshare ofthe market
around the BBC Micro.

Firstsignofreductions to
come: the ‘home professional’
pack, costingunder £1000, and
including adisk,aTV
modulator (tosave having to
buy amonitor), plus some

discountsonextrassuchasa
Micronet 800 link (£68 off) and
trainingcourses, aswell as
somesoftware.

Thestrategyat Appleisto
maintainrevenue and profits
untilJanuary/February, when
ithopestobeabletolaunchits
second real product, the
Maclntosh.

That will be asmaller version
ofthetrulylovely Lisa
executive machine.

Worrying rumoursin the
Neighbourhoodinsistthat all
sortsof things are wrong with
MacIntosh. Theysay thatit is
beingre-designed. Theysay
that Appleis abandoningallits
ideasof keepingitasa
mini-Lisa, andisturningitinto
anIBM compatible. Theysay
thatit willbe dropped.

Everybody has theirown
theory, usually basedon the
beliefthat: a) Apple Ile sales
aredropping awayfast; and b)
Lisaisnotsellingatall.

Thereisalwaysthe
possibility thatthe rumours and
beliefs may turnoutto be

self-fulfilling prophecies (that
is,theremayhave been nothing
wrong until the rumours began
to hurtsales) butifnot, thenI
feelunusually confident in
sayingthat thesetheories are
nonsense.

What was wrong with
Maclntosh, whenit was
withdrawninMay, was simple
enough. Appledesignedits
owndiskettedrivesforthelittle
marvel, andfailedtoget the
diskette production going
properly. Nobodyelsein the
worldmakes the special design.

Atthetime, Lisawasin huge
demandfromdealers, and the
few thatreached them were
quicklysold; and AppleIle
sales werestill healthy.

Thereasonsales have fallen
aresimple (Ithink): theIleis a
seasonalmachine, andneither
Applenorthedealers know
when toproduce how many.
Andthe marketforLisa quickly
became educated toexpect
pricecuts (whichhave
occurred). People spending
£6500don’ttakethe bland

Burst of energy

Starburstis, however
wonderfulitmay be, pretty
late. Itis well over two years
since MicroPro boss Seymour
Rubinstein (inventor of
WordStar) told me of his plans
toeliminate program loading
commands ‘in a couple of
months’.

Andsince his company has
gone throughsometroubled
timessince then, the delayisn’t
all due to getting it right.

However, it’sherenow, and
(theoretically) no-one witha
CP/Mtypesystem or MS-DOS
family machine needload and
runaseriesofdifferent
programstodoone task.

Here’swhatI mean: you are
writing a message for
transmissiondownthe phone
line. First, youmustcreate it
(on WordStar, of course) and
thenyou mustsaveit. Thenyou
mustload aprogram called PIP
tomassageitintoshape for
transmission (it’s called
stripping off the high bits).
Finally, youmustload the
communications program and
typeinaseriesof complex
commandstodirectoutput to
theserial port,setthe
transmission speed, and
transmitthe file you have
prepared.

Mostpeoplegetatleastone
stepofthiswrong, even when
theyknow what they’re doing.
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Leaveanoteforan
inexperienced colleague,
saying ‘pleasesenda BTG
message toDonaldsaying that
weneed thenewpart’and you
canguaranteenot getting the
_part.

StarBurstisthe waytoleave
themessage. You‘program’it
toloadeachprograminturn,
andtoask the inexperienced
operator forthe rightinputs at
therighttime.

Thereisonlyonesnagto this
dreamlike scene: sofar,
StarBurst willloadandrunonly
MicroPro products. And unless
they’vesneakilylaunchedit
betweenwhen I wrote this and
publication, MicroProdoesn’t
have acommunications
packagetosendthe message
downthe phoneline.

AndPIPisn’taMicroPro
product, either.

Butitwill work with the

database, spreadsheet, text
editing, spellingcheckingand
sorting programs from
MicroPro,and that, as John
Lennonsaid, that’sastart.
Detailson(01-487 5728,
MicroPro’s UK publicity

_ company.

Easy way out

Forten poundssterling, BBC
Microuserscannow get a
program that will turn their
slow-load (yawn) cassette
software intoauto-boot disk
programsthatrestarteach time

| youcrash,inseconds.

The programthatdoesitis
Clare’sReplica. Itdoesall the
tedious work thatexpert BBC
usersalready knowsowell —
working outtheload address,
the start andfile size, andso on.

applications.

| £600.

Youmay recallthatincomparing two portable computers (the
Tandy TRS80-100 and the Epson HX-20) I remarkedthat the
Tandy had a bar-code reader, and the Epson did not—but that
the Epson, as the older machine, had more outside

Hereyouseeitinaction: an Actelpackageforthe Epson
including acarryingstrap, bar-code reader, and software
(worth £40 by itself) to makeitall work.

Totalpackage, including VAT, should work outat under

Actelis on Blisworth (0604) 858011 .

Theoriginatorofthe
programreckons thatthere will
be some accusations of ‘pirate!’
—to whichshe (or he) replies
pre-emptively: ‘Wetake the
attitude that you are buying the
programoncassette, not the
mediumon whichit is
recorded.’

Touseit,allyoudois load
Replica bydisk,and then
connect yourcassette recorder,
andpressthe keysyouare told
topress.

Itthencreatesamenu, which
loads the new programs—
abouteighttotenofthe
Acornsoft varietywillgoona
Replica diskette.

Details from Clare’s at 222
Townfields Road, Winsford,
Cheshire, or phone (06065)
51374.

Chanceofa
lifetime

Idonoteverrecall hearing,
before today,ofan IBM
salesman offeringa product
which was not, nor pretended
tobe, anon-IBM product. IBM
saysithasbeendoingitfora
year. Anyway, asof today,
IBM has announcedthatit sells
software of outside origin,
withoutanIBMlogoonit. It
must be asignificant move.

The dealisadistributionone:
peoplehave been writing
software forthe IBM personal
computer,andIBM doesn’t see
whyitshouldn’tgetits share.

Accordingly, asubsidiary
called IPL, International
Products Limited, has taken on
thedistribution of software.
Youmaythink you knew about
this with IBM’sdistribution of
Peachtreesoftware and others
—but that was under the IBM
logo. Thatlookslike IBM
software. Thisis different.

The first product that IPL
willdistributein Europeis the
Visirange from VisiCalcto
Visidex, from VisiCorp.

Tofollow, contracts have
beensigned for Personal Cobol
from Micro Focus, Delta (a
database manager) from
Compsoft, Cardbox from
Caxton(anotherdataretrieval
program)and TK!Solverfrom
Software Artsinthe US.

Now,says IBM, itis anxious
topick uplocal products.

Nobodyelse could ask this
andget awaywithit: the
wordingis: ‘Software vendors,

who have packages of proven
quality and market
acceptability which they would
like tooffer IBM, should
contactthe local IBM personal
computermarketingsubsidiary
intheir country.’
Inotherwords: ‘If you have

| alreadymadeitanddon’t have

anythingtoprove, we will take
our cutof a proposition with no
risksattached.” Andthe
irritating thingisthat the
generous, patronisingly
condescending attitude is quite
justified: even the most
successful'software producers
will falldownstairstrying toget
theaccoladeof space onan
IBMshelf. And they will be
right, too.

Themantocontact—in
writing, yet, noflaky phone
calls, please—is Chris Wood,
IBM UK International
Products Limited, Third
Avenue, Millbrook,
SouthamptonSO10JX,
England. Andmake sure you
getthe ‘O’ and the zeroin the
right place, forgoodness sake!
andbrush yourhair,and get
yourteethcapped, andland
sakes, honey, you aint
a-plannin’ to gowearin’ that old
suit? Yes, [know you’re just
goingdowntopost aletter, but
thisisn’tanyoldletter, you
know . . ..

Gettingits
ACTtogether

Apricotisnowemerging from
ACT’sfactoryatarate of 50a
day,with productionof 100a
daylikely before the end of the
year.

Iamtherefore obligedtoeat,
publicly, my sceptical words of
May, whenIsuggested waiting
tillearly nextyear.Iam
delightedtodoso;it’salovely
computer,and ACTis getting
verylittle wronginlaunchingit.

However, thereisone small

| problem. Ordersforthe

machine are justa wee bit
aheadofsupply. According to
Dr Roger Foster,boss of ACT,
the orders were coming inat 600
aday.

So maybe the prediction of
‘January before yousee one’is
onlytechnicallywrong. You
won’tget onetill thenunless
youordereditin August.

Interestingly, October (the
monththe Apricot first
appeared) wasarecord month
for the ACT Sirius as well.
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This conflicts with general
gossip, I know. Many peoplein

Octoberwere going around
| predicting that ACT would see
the Sirius market collapse with
the collapse of Victor—which a
greatmany doom-saying moles
actually reported ashaving
happened.

Victor, the makerofthe
Sirius, is not goingtobein any
trouble until 15 December,
whenitsinternal auditors will
know whatthelast quarter’s
{ financialsituationis. Only then
will the fighting begin with
parent Kidde Corporation
(Kiddeis pronounced ‘Kidder’)
forlong-term finance.

I’m still optimistic, even
though Americansalesare not
good. The reason1’mhopeful
foranother sixmonths of Victor
after Christmasissimple: itis
retaining Chuck Peddleasa
designer of future products.

Itistrue thatit would want
todothisanyway. As
administrative boss, heisn’t
seenashavingbeen a success.
Peddleisawell-knownname—
designerofthe 6502 chip,
designerofthe PET, designer
ofthe Siriusitself—andhisloss
tothe corporation would be a
severe blow toits credibility.
Anditisalso truethatheisnot
thefit jogging maniache was a
yearago—thestrainofthe year
haslefthimplump andtired,

e ———————————

say hisanxious friends.

But Victor’s dependence on
himisbeingreduced, and
survivalisstillareal option,
providing the current financial
restructuring produces a
profitable,ifasmaller,
manufacturer.

Thebiggestcloudover
Victorisasimple one: IBMis
very hungryformanyofthe
componentsthat bothIBM and
Victor personal computers use.
And given theoptionof
supplying Victor andIBM, and
givenashortage of manysilicon
chips generally, Victor’s
suppliershave, I’'mafraid,
ratherfavoured IBM.

Post 1984

The hardest thingabout talking
tobeginnersisthatthey always
wanttoknow whata 16-bit
micro actuallyis—and, of
course, the onethingitisn’t,isa
16-bitmicro.

SoI’'mdelightedto welcome
two 32-bit micros, which really
are 32-bit micros.

The Intel 8088, asinthe IBM,
isoftencalledan ‘8/16-bit
micro’ whenitisactuallya
21-bitmicro. The Motorola
68000 chip, oftendescribed as
‘a32-16bitmicro’isactually a
24-bitsystem.

heard . . .’

Sensiblefolk at Computer Publicity: they correctly deduced
thatwe would throw away one more dullpicture of a printer
silencer, butwouldstop andlook atthis one. Their caption, on
behalf of Action Computer Supplies, runs as follows:

‘Office efficiency experts at ACS believethey have developed
avaluable technique for keeping down office noise.

‘Webelieve that keeping Dick Sheppard quiet— the noise
reduction is about90 per cent—allows our printerto operate
perhaps 30 per centmore efficiently,’ said aspokesperson.

‘Experts from the Ministry of Truth are taking a keen interest,
andan arrestisexpected shortly. Assales director, Sheppard
has strong views, butfinds difficulty in making himself

End quote. Itkeeps printers quiet. OK? Action Computer
Suppliescan becontactedon01-5600770in Brentford, Middx.

The measure that matters, of
course,isnothow ‘bigthe word
is’ but ‘how wide the address
busis’—andanybody who
doubtsyouonlyhastolook at
the TI-99/4 home computer,
whichisa ‘true 16-bit processor’
withonly 16-bitstoits address
bus. Ittherefore has only 32k
wordsof memory (thatis 64
kbytes).

Now thatyou’re properly
confused, the newsis that Zilog
hasreleased details of the

- 780,000 and National

Semiconductorhas released
samples of anearlysecret chip,
the 32032.

The rivalry betweenthe two
designs willtakeagestoreach
thestage of fighting for shelf
spacein shops.

Atthe moment, the Nat Semi
chipis‘available’if youhave
over£200andonly wantone to
tryout. The Z80,000is not yet
‘available’ to thatextent.

Both are 32-bitmicrosin the
way theyhandledata. They can
get32-bits of data from memory
inone ‘fetch’downa32-bit data
bus,and processitinasingle
instruction, without having to
shiftand count carries.

Butthereallyimpressive
thingisthe 32-bitaddress bus.
Thisgivesthem four gigabytes
of possible address space —
over4000 millionbytes of
semiconductor chip memory

‘| canbe pluggedin,and any byte

directly addressed—read from
or writtento—inone
operation.

Theother thing you will
notice about these chips,
shouldyoueversee one, is that
they are different tolook at.

Instead of being the familiar
‘beetle-shape’ chips, with two
rowsoflegs, theseones are
square. They have 68
connectors, withnolegs: they
slotinto arecess which grips
them, notinto asocket which
holdsthelegs.

Butit willbe 1985, and late
1985 at that, before youare
bothered with any brochures
sayingthat ‘ourcomputer uses
the Z80,000 0r 32032
processors.’

introduce a radical new way of
handlingit.

He wouldn’tsay what his
secret would be, butI gather
frommolesthathereckonsthe
ageofthehypeisuponus, and
he reckonshe’sgoodatthat.

The sad thingabout thisis, of
course, thatitsignals the end of
hisown hopesfor Osborne
Computer.

Plans tobuy out the overseas
sales foraconsortium from the
UK, Germany,Canadaand
Australiahadfailed when we
wentto press. The UK
company wasstillhopingtoset
up a ‘go-it-alone’ firm—but
it had better be quick.

AccordingtoOsborne
himself, ‘the CP/M market in
the USisdeadforanything over
$2000, and eventhe cheap
systems will be unsellable insix
months,’ and while he concedes
thatthe UK CP/M marketis still
relatively strong, he still
doesn’tgiveitlongtoswitchto
MS-DOS and CP/M-86 as
standards.

Branching out

Adam Osborneisapparently so
impressed with the success of
Lotusand 1-2-3,thatheis going
intosoftware distribution.
‘Nobodyinsoftware
distributionis makingmoney,’
hetold me, ‘andI’'mgoingto

Offshore limits

AnAmericanrivaltodBase Il
hasarrivedinthe UK, disguised
asnorivalatall.

The program, called The
Sensible Solution, was
developedby a Seattle software
house tohelpitintegrate all its
Basicprograms. Asit uses
‘relational’ database theory to
tie various different programs
together, it wassold heavily in
the USbydirect comparison
withdBaseII.

Butinthe UK, says Offshore
Computing, this will not
happen. ‘Wearen’tcomparing
orangeswithoranges,’ was
thecompany’s phrase. ‘The two
programsare differentin their
appeal.’

A majordifference willbe
the ease with which customers
can get hold of the product.
Offshore Computingintendsto
release Sensible Solutions only
tohighly qualified software
houses, not toany old user.

Theresultisthat, althoughit
is full of ‘user-friendly’ menus
andis ‘not justa programmer’s
tool, butafully fledged
relational database which can
generatetailored applications
forthose whocan’tafford their
owndataprocessing
department,’it willnot appear
inyourlocalstore’s catalogue.

Instead, youmay find
somebodyselling an accounts
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receivable package, written
withthe Sensible Solution as
the ‘programming language’,
foragoodfewhundred pounds.

The selling pointis that an
application written fora Sirius
canbe transferredtoan IBM
computer. A niceidea, but,
suppliedthroughabottleneck
like that, there seemslittle
dangerthat Offshore will get
trampledin the rush.

Details on (0707) 44447 from
Brian Young.

New address

Somany people have
complained of notbeing able to
getMicroPro’s phone number
(the WordStar company) that
this unique announcement
follows: the UK branch has
moved to Wimbledon, and can
becalledon01-8791122.

Continuing
saga

Thisweek’sepisode: Arrow has
bought Guifstream.

Fansof SOAP, the lampoon
of Americansituationdrama
series, will feelinstantly at
home with Bytec, Gulfstream,
Dynalogic, Arrow and
Hyperion. The storymakes
sense only tosomeone witha
convolutedmind, buthere
goes:

Dynalogic (or perhaps
Bytec)oncelauncheda
computer subsidiary called
Bytec(or wasit Dynalogic?)in
Canada.

Theylived justup the road
from AndersonJacobson, a big
firmwhich made and
distributed modems and
terminals worldwide.

AndersonJacobson gladly
agreedtosellthe small portable
version of the Dynalogic
microcomputer— the version
which Byteccalled the
Hyperion— inEurope. But AJ
decidedtocallitthe Ajile.

Before they could getit out
ontothe market, however,
Gulfstream Computer Systems
gotthe UK franchise for the
Hyperion. And justbefore
rivalrycouldbecomeintense,
Bytec (or wasit Dynalogic?)
took over Gulfstream and
turneditinto Gulfstream Bytec
—no, sorry, into Bytec
Gulfstream.

There followed an unseemly

wrangle, thedetailsof which
areamatter of recordto those
whocare todigout back issues
of thiscolumn. Itended with
the departure of asnarling,
ill-tempered AJ, vowing
revenge.

But Gulfstream had other
thingstodo besides Bytec’s
Hyperion. Rumours of family
neglectspread, as Gulfstream’s
reputationfor doing complete
turnkeysystems, based on
DEC,ITT and 68000systems,
became eclipsed by the vast
fame of the Hyperionside.

Andeventually thetime
came whenit wasdecided to
separate; and ahandsome
stranger came into the life of
Gulfstream. That was Arrow,
whotook thelovely divorcee
away,andshetook the married
name of Arrow Computer
Solutions.

Nextepisode: whatwill AJ
donow? WillHyperion
languish without his turnkey
comrade? How willindustry
cope withthe move to Epsom?
How many angelscandance on
thehead ofapin? Whatis
Arrow Solutions’ phone
number?

Icananswerthat,atanyrate.
It’s Epsom (03727) 42557.

Justthe type

Somepeopledon’tlike
ordinary dot-matrix printers
because the printisa very
ordinary series ofdots. So Type
FacesforIBM and Apple users
could be regarded as a useful
way of improving a matrix
printer for£100, instead of
buying anew printer.

Type Facesisaprogram
which uses the graphics printing
abilities of Epson, IDS and
AppleSilentype printers.
Instead of simply printing
characters, the printer draws
the letters. Properlyhandled —
thatis, printed big and reduced
witha photocopier— they can
be very good quality indeed.

Details from Pete and Pam
Computerson (0706)227011.

Last but not
least

Itisaround now thatthe wise
oldfolk who decided notto buy
aCommodore 64ora BBC
Micro oraSpectrum ‘because
thereis this Elan, orthe IBM

Peanutcoming,andthatlooks
like being much better’ will
suddenly find themselves
wishing they’d taken my
advice.

My advice: never wait for
tomorrow just because there is
aprice cutoranimproved
modelonthe way.

The IBM Peanut turned out
tobe theendof project Halo,
and (unlesssomething went
badly wrong atthe last
moment) appearedin New
YorkinearlyNovember. If you
wantone for Christmas, goto
New York.

If youwantanythingelse,
youmay have leftittoo late.
Youhadbetterlike Dragons,
Orics, Lynxes, and other
minority interest micros,
because supplies of
Commodores, BBC Micros,
Electrons, AtarisandevenTI
home computers are mostly
veryshort.

For those who have really set
theirheartsonanIBM home
computer, March, perhaps, is
theearliesttime you’ll be able
togetaUKversion. Ormaybe
June. Andthose who simply
musthave anElanwill probably
have to waitaround the same
length of time.

Forbuyersofthe
Commodore 64itlooks as if
thereisanadditional hazard: at
press time, suppliesof the tape
cassette player which

Commodore makeswere
ratherlow.

Andmost of those were
earmarked foraspecial ‘starter
pack’tosell VIC-20 micros.

Soyou had betterlike
diskettes, atover £200.

Monitoring
progress

The end of the colour television
may be closer thanthe
manufacturersthink. The cost
of amonitoris just too
temptingly low.

The latestannouncements to
land next to my typing
keyboardseem to show that the
price of agood monitoris going
tobe under £200 by Christmas
1984, if not by this Christmas.

From Opus Supplies, an
announcementofa£149
medium resolution monitor,
built by JVCandcertainly quite
good enough formost home
microusers. Forthose who
really wanthigh-res, the price is
£229. Only for IBM micro users
(poorblighters),isthere a
problem: that machine needsa
£349screen.

Evenmoreinterestingis the
monitor announced by Fidelity
(illustrated with awell-known
BBCMicrographics picture) at
justunder £200.

The interestingfactoris not

being advertisedonabus.

adviceonhowtoexpandit.

Nickoll.

Detailson01-8985251.

A computer bus, as well we know, is notaroad-travelling public
conveyance. This isnotacomputer bus: itisacomputer garage,

The Computer Bus Shop is where youtakeyour broken
micro, according to GCS Engineering, to getitfixed, or to get

Firstshop appearedin Sheffield, buttheplanistohavea
whole chain of computer repair centres aroundthe country,
according to GCS Engineering’s managing director Bill

Theplanistohave 45 shops before theend of 1985, he says.
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(just) the price, but the inputs.
‘The CM14monitor accepts
eitherRGBorRGBY, oreven
composite video inputs together
withaudio viaa21-pin
peri-televisionsocket,’ says
Fidelity.

Thatischeaperthan
Commodore’smonitor (which
also givesanaudiochannel)—

NEWSPRINT

plusthe RGBinput, which the
Commodoresetdoesn’t have.

Ofcourse,toaCommodore
user,aCommodore monitor
may seemsufficient. Fidelity
makesthe point “The CM 14 will
interface with virtually any
computer or games machine
capable of drivingamonitor, or
work equally well with VCR,
disk, cable dataor satellite
adaptors.’

Ifitwillwork witha VCR, I
canuse the VCR to tune in the
TVsignal,andnolonger
‘| actuallyneedatelevision set.

Tothisyoumaysay: ‘What
aboutwatching one program
while recording another?’

I'think the answer will soon
comein the form of separate
TVtuners. Itnevercaughton
before, becauseinearlier days,
peopleonly wanted TV sound
separately (tofeedintothe
hi-fi) and the bother was
€normous.

ButaTV tunerwithaudio
andvideo outputs, a colour
monitor withaudioandvideo
‘inputs, and adata processor,
sound more like what we want.

Opusison(01-701 8668, while
Fidelityison 01-9658771.

Christmas
| turkey

Cries of outrage from Sinclair
users— ‘He’schanged the
circuitof the Spectrum!’ —will
bringawrysmile to old friends
of Commodore.

Thenew versionsofthe
Spectrum are not guaranteed to
runsoftware thatranon
previous versions.

Fromtheearliest days of the
Commodore PET, the same
trickhasbeen playedonusers,
andit will doubtless continue to
be played with the next version
ofthe Commodore 64.

Inthe case of both computer
ranges, thingsarechanged
without notice. Addresses
which controlcertain functions
willbe changed. Things which
areuseful tricksfor speeding up

The CM14 sub-£200 14in colour monitor from Fidelity.

willsuddenly havetobe

' revised.

Staffat Sinclair, exactly as
before at Commodore, claim
thatthe companyis ‘entitled to
improvethe product’.

Theyclaim that people who
haveused ‘undocumented’
routines have only themselves
tothank.

Really, thiswon’tdo.

Designers at Sinclair
Research can, if they choose,
decidetoturnthe Spectrum
into ataperecorder. Thereis no
law about whata Spectrumis,
whatithastodo,oreven
whetherSinclair Research has
tomakeanyatall.

Butthe reason the Spectrum
isso popularisthatthere are
hundreds and hundreds of
programs thatrunonthe thing.
Anybodywhodesignsan
‘improvement’ which prevents
some ofthese programs from
runningcan be describedinone
simple, word.

Thatwordis: turkey.

Andthe onlyreasonthe
turkeysat Sinclair will get away
withitisthat the turkeys at
Texas Instruments,
Commodore and Atari are
guaranteedtodothesame
thing.

the normal way the thing works

All systems go

‘Delight’isnottoostronga
word formyresponsetoa
power-backupfor the Epson
lap-held portable, the HX-20.

The product costs $15in the
US, andI knowit’ll be hard to
getfrom Software Riches,
Riverview Terrace, Irbington
NY 10533 (phone (914)
591-6470). Buteversince this
columncarried a comparison
betweenthe Epsonand the
Tandy 100—or NEC 8201 —
suggestingthatthe Epson’s
powerhunger wasadrawback,
Epsondealershave been
writing stupid letters saying
thatitisn’t.

Software Riches,
presumably, justlaunched this
product (itgivesseveral extra
hours power whenthe internal
rechargeable battery goes flat)
inordertospoil the market for
the HX-20.It’sallaplot,I'm
sure, designed to make
spoilsportslikemelook clever.

Savoir faire

Funny, isn’tit: the Oricmay be a
very ‘also-ran’ sort of machine in
Britain, butinFrance,it’sthe
absolutelytopmachine.

Sinceitwaslaunchedthere, it
hassoldatarate of around 6000
unitsamonth (since February) —
and Oricreckons that it will have
65,000 French usersby the end of
this year.

That, reckons Peter Harding
(salesdirector), makesitabetter
sellerthanall other brands,
including the Sinclair Spectrum.

Andsuccess hasbeen backed
byglory: apanelof25 journalists,

says thecompany ‘from France’s

leadingcomputer publications,
put the Oricthroughits paces,
anditcame outahead ofallits
competitors.’
Apparentlyitwasvoted ‘Best
Home Computer’ fora
presentationatthe Vidcom
Exhibitionin Cannes.
Apparently over 70% of Oric
production goesoverseas. And
70% ofthatis French exports.
Youcanwork out UK sales from
those figures, can’t you? Not

| exciting, arethey? Funny old

business,isn’tit?

‘Holeinone

Youmay like to buya few holes.

Thepriceperhole, as
produced byInmac (computer
accessories tothe gentry) isone
tenthoffourpee. Yougeta
thousandholes, thatis, for £4.

Theholesinquestion, since
you’redyingtoask, are .
‘sprocketholes’ to repair torn
computerstationery. Ican’t
imagine why Imight wantto—
I'vetriedandtried—but the
idea juststruck me asso
perversethatitjusthadto be
reported.

Ask Inmacon (09285) 67551.

Back onthe
ranch

Behind the tranquil classroom
scene (see picture) is a very
important lawsuit.

Thisis acomputer training
course: the subjectisa ‘super
spreadsheet’ called Lotus
1-2-3, and thecourse is being
runby Lotus.

Now start noticing details.

The programrunson either
the IBM personal computer, or
the Compagq. Inthis picture, the
machineisa Compaq. The
course isheldin London. But
the Compagqisnot yetavailable
inthe UK. Orisit?

The Compagqisacomputer
launchedby abright new
company (of the same name)
setupbyalotof smart young
technocratsand marketing
whizz-kids wholeft Texas
Instruments around ayear and
ahalfago. The company
chairmanisavery well-known
Americangurucalled Ben
Rosen.

Lotus1-2-3isasimilarly new,
whizz-kid company, setup to
launch the program. The
company chairmanisavery
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Computerdealers atacourse held by Lotus Development
Corporation find outaboutthe 1-2-3 integrated spreadsheet.

well-known American
financial expertcalled Ben
Rosen.

Inthe UK, 1-2-3has been
launched withthe
establishmentofalocal
company: butthe Compaqis
noteven available through a
‘grey’importer.

Now, naturally, ifthat was
theend ofthestoryit wouldn’t
be worth telling, and the point
ofitallisthelawsuitreferred to
above.

When the Compaq people
left Texas, that company struck
back through the courtson g
greatmany counts. They said
the Compaq people had stolen
company secrets; theysaythe
Compaq people hadenticed
staffaway, andsoon.

Nobody took this seriously
(exceptthelawyersconcerned,
who were naturally delighted)
butitdidweighonthe
corporate Compaqmind. And
the Texas threat wasquoted as
one possible reason whythere
wereno UK versions.

Now, however, the lawsuit
hasbeensettled. One of the
termsof the settlementis that
Compagq people can’tsay what
thetermsare.

Sufficeittosaythat Texas
willgetsome royalty payments
on patentsit holds, on which it
would almost certainly have
received royalty payments
anyway, and has withdrawnits
allegations. Inexchange,
Compagq has withdrawnits
counter-suits.

Andnow, willtherebea UK
Compaq?

‘Wehaven’tyetdecided on
theapproachtooverseas
machines,’isthe way the
company putit after the lawsuit

wassettled. ‘Thereareno UK
voltage machines. And we are
notannouncinganystrategyin
theimmediate orshortterm
future.’
Expecttosee UK Compaqgs
after Christmas, not before.
The news that Compaq will
not appearinthe UK till next
yearwill bereceived with
delightin Gulfstream
headquarters, where thenew,
low-cost Hyperion willnow
have the IBM compatible
portable markettoitself.
Thenew priceis£2500, which
meansthat the only major
things stopping the Hyperion
frombeingabestsellerare: 1)
thereare only 20 orso dealers;
and2)the Apricotis going to be
the best-selling British
microcomputer above £1000
forseveralmonths.
Gulfstream has announced
theavailability of Lotus 1-2-3in
aspecial versionfor the
Hyperion.

Short supply

Businesssoftware for the
Spectrumisstillenough of a
rarity that the arrival of Kemp
Limited’srange through
Micronet 800is probably worth
thismention.

The company hasn’tgiven any
details, butitdidadd, very
helpfully, that the software was
‘highquality’ and that ‘our
programs have been acclaimed
byallwhohaveseenthem.’

Igetliterally hundreds of these
announcementsamonth. I write
themdown, inane though they
mayseem. AnddolIget

gratitude? No, I getgripes. ‘If

youwanted more information,
whydidn’t youaskus? WhydoI
bother? Where willit all end?
Howmuchsparetimeisthereina
24-hourday? The heck withit:
phone them yourselfon 01-444
5499.

PCW Show-
down

The PCW Show had 250
exhibitors more than ever
before and went on a day
longer than last year, from
Wednesday to Sunday, to give
micro enthusiasts even longer
to savour the delights of our
multifarious industry!

Even so the Barbican
exhibition centre was packed
out every day and we’re
already talking to the
organisers about how we can
colonise more space for next
year.

The survey of visitors has
revealed a high proportion of
serious businessmen wanting
to buy a micro. The main
difference this year is that
business people are showing a
'strong interest in education,
games and other home use as
well as accounting and
wordprocessing.

The saddest statistic was the
number of female visitors.
This amounted to just 6%, and
40 of those had apparently
come with their menfolk and
not on their own initiative.

* * *
Atthe PCW Show, Sinclair
Researchreleased detailsofa
cartridge— which provides
plug-in-and-run programs—
forthe ZX Spectrum.

The question that instantly
follows is: does anybody now
want the MicroDrive?

Anybodywho writes
programs for the Spectrum
wouldlove tohave one,
naturally. You write your
program, and whenyou feel
youarestarting to get
somewhere,itwouldbe a
matter of tenseconds or so to
make a copyofiton Microtape.
Normally, it couldtake
minutes, savingittoaudio tape.

Foragreatmany home
micros, itis virtually impossible
tosay howmany owners just
load programs they buy, and
howmany type in programs
from magazines, or write them
themselves—butforthe

'Spectrum, the number is higher

than normal.

So, if Sinclair Researchis
catering merelyforhome
programmers, it might still
hope to sell a lot of
MicroDrives.

Asfarasindependent
software companies are
concerned, thatisn’t enough.
Asthingsstand, everybody has
ataperecorder,soiftheysella
programon tape, everybody s
apotential customer.

But even if Sinclair was
making MicroDrives fast
‘enoughtosellathousanda
week (anditcertainlyisn’t) it
wouldbe averylongtime
before thesesoftware people
started to gotothe bother of
producing versions on
Microtape.

Theyarehorrified by the
appearance ofthe ROM
cartridge. They saythat this
provesthat Sinclair will not be
supplying games on Microtape.
Therefore,nobodyis ever
goingto buy them. Therefore
they will not bother, either.

Theyalso observethat the |
cartridgerulesout the
MicroDrive. If youpluginthe
£201Interface 2 (you have to, to
pluginthe cartridges) youcan’t
use the MicroDrive, because
thetwodevicesuse the same
areaof memory.

One particularly disgruntled
supplier of Sinclair games,
Imagine Software, hasactually
goneso farastosay that Sinclair
hasnorealintention of
supportingthe MicroDrive,
andthatasaresultit (Imagine)
intendstolaunchan Imagine
cartridge.

Time will tell. But unless
something changes—like
Sinclairactually making
Microtapes, gettingthe bugs

outofthe system and
recongciling the conflict
between Interface 1 (thatis
needed forthe MicroDrive)
andInterface 2, thenthereis
only onesafe prediction.

Thatis: thatat around £6 per
cartridge, Imagine will sell
more gamesthanSinclair, at
£15each. Ifitlaunchesit, of
course.

* * *
That fascinating nearly-here,
the Advance 86 (a£400 micro
that runs IBM PC software)
appeared at the Show.

Itwas, everybody
emphasised, a prototype,
broughtto the Show just to
provethatthecircuits worked.

It wasalsoabout four times
biggerthananybody guessed.
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Anditseemsclearthatthe bulk
of the box surprisedeven
Advance.

ThenormalModel A
Advanceisanice, slim box,
with anice keyboardslotted in
below. Alittlelargerthana
BBCMicro, infact.

However,inorder to get
disks, youneedthe expansion
box. Thisisanenormous,
bolt-onthing, twice the size of
[ the basickeyboardand
processorand standing ontop
ofit.

Wordreaches methata
Model Cis under design, with
disks builtintothe Model A
box, and that samples will
appearinJanuary.

Theother Advance surprise
was that the manufacture will
not, afterall, be entrusted to
ThornEMI. Instead,
Ferranti’s factory will take on
the work. AndI gather that
Ferrantiisre-arranging the
mainboardstomake them
easiertomanufactureinlarge
quanties.

* Kk K
Igotintoalotoftrouble from an
NECdealerafterthe Show.

Herangupthe trade paper
Microscope (saying his name
was Thomson) whichcarried a
reporton NEC’sspecial offer at
the Barbican of a £300 printer
free ‘to anybody stupid enough
tobuyan APC8000°.

Subsequently herang me,
 calling himself Smith (since I
wrotethe report).

Itturnsoutthatl was wrong.
The PC8000isthe old machine.
The APCisnot the 8000 (its
model numberis 8012, he
thinks). Andthe printerisnota
£300printer, butlistsat £375.

I’'mdelighted tocorrect the
error. The printer was for

.anybodystupid enoughto buy

an APC, nota PC8000. Though
I’mboundtoadmitthatl don’t
seehow the publicationof this
correction helps Mr Smith sell
thethings.
OnNEC’screditside, itdid
show the 8200. The companyis
obviously outtohurt Tandy’s
Model 100— aslightly
re-engineered versionof the
samedesign—bysellinga 16
kbyte version for £450,
compared with Tandy’s £500

‘foran8kbyte version.

The machine is Benchtested
inthisissue, so Iwon’t offend
myfriendsat Tandy by
repeatingthelistof design
faultsthey insisted on creating
forthe Model 100, whichNEC
hasavoided. Ishallleave that to
David Tebbutt.

ButIdohave good news for
Tandy 100owners: I’'vefound a
way of overcoming the
machine’sline-feed blockage.
(Itnormally won’tsend
line-feeds, not evendown the
modem port.)

First, the combination of the
‘graph’key and the letter ‘S’ will
beinterpreted asaline-feed by
thetext printer.

Second, the texteditor’s
‘paste’ button hasn’tbeen
correctlyprogrammed, and
doesn’tstripits line-feeds. So
(inthe TELCOM program)
youcan feedafiledown a phone
line or RS232link by stuffingit
into ‘paste’ first, and pressing
pastein terminal mode.

Finally, I’ve writtena nice
little Basictext printer
program, andif the Editor
forgives me for being late with
thiscopy, I'llofferittoPCW to
provide toreaders, free of
charge.

Asan article of faith, Atari

The Colour Genie micro now has adisketteinterface (shown

here), price£90, whichincludes aparallelprinter interface.
Butitdoesn’tinclude a diskette, or aprinter, and the supplier,

General Northern Microcomputers (Gnomic), doesn’t have

any news of oneofitsown. Butit’sgotadriver, andthat’s a start.
Ask Colin Owens on Peterlee (0783) 860314.

and Commodore 64 and
VIC-20and Texas 99/4 owners
willtell youthat their machine
issuperiorto BBC and
Spectrum.

‘Theyhavesprites,’ they will
explain. ‘

Afterplaying with
Quicksilva’s Bugaboo (The
Flea)for the past few weeks, I
can guarantee thatitno longer
matters.

Twoprogrammers called
Pacoand Pacohave found a
way of manipulating the
Spectrumscreenina way that
literally defies description.

The gameisremarkable.
Youcontrol the franticleaps of
aflea. Thefleaistrappedina
sparklingundergroundcavern
onsomeplanet,andthere are
ledges, overhangs, flowers, and
other things tojumponto.

Youcan play happily withit,
asamaze game, fordays—
before itdawnson youthat you
can jump outofthe cave. (My
best timeis28seconds).

Butwhat numbs the mind of
theapprentice Spectrum
programmeristhe way the
backgroundslides smoothly
around behindthe flea, and the
smoothway the fleaflitsup and
down and sideways.

IwishIcouldexplainhow it’s
done, but Quicksilvais being
very coy about that. Itsaysit’s
hopingto patentthe technique.

Youcanalsoseeitona game
called Ant Attack—but the
company hasn’t got round to
sendingme thatyet,solcan’t
describeit.

* * *

The most popular CP/Mrival to
VisiCalcis Supercalc. This
spreadsheethasbeen
hopelesslyoutclassedin
Americaby thearrival of the

, glamorousLotus1-2-3—butin

the UK the company which
suppliesitreckonsthereisa
chance tocompete.

Thereisa new version of
Supercalc,complete with text
anddatabase searchfacilities to
match orevento overmatch
1-2-3’s.

Anditisavailableinthe UK
atthe sametime as the Lotus
product—bothappeared at the
PCW Show.

Unusuallyfor American
software suppliersselling to the
UK, Sorcim (thesupplier of
Supercalc) doesrecognise that

‘there are computersin the

world thatarenotIBM micros.
Accordingly, a version for

the Apricotisbeingtreatedasa

‘high priority’, the company

assured me. Itshould be out
before Christmas.

* * %

Excellent newsfor fans of Jeff
Minterwhodon’t have
Commodore 64 micros. He has
done adealwith Salamander
and Quicksilva, which will let
allthree companieshave access
toeach other’sgames. And
they willbe converting
best-sellersonto machines
which normally don’tsee them.

So, forinstance, Minter’s
Gridrunners, if not his mutant
camelswill be painfully
changedinto Sinclair Spectrum
beasts. And Salamander
showed Oricand Dragon
versionsof Quicksilva’s
Franklin’s Tomb game for
Spectrum at the Show.

Ican’tsee Minter gettinginto
conversions, somehow. Atthe
Showhe wasselling Hover
Bovver, (agamesostupidthat]
refuse todescribeit, but which
isincredibly addictive despite
theinfuriating music) and
previewing his latest bright
idea: ‘Revenge of the Mutant
Camels’—thistime, the player
isthecamel.

He’sspentunbelievable time
and trouble on the animation of
thecamel. Andthe background
includesa pyramid. With an
eye. That winks.

About turn

The good-natured (or so both
sidestellus) rivalry between
Digital Research (‘DR’) and
Microsoft continues.

Not content withbringing
out Personal Basic, which could
be politely described as
‘compatible’ with MBasic, DR
isnow inviting MBasic
programmerstoconvertthe
fruitsoftheirlabours to CBasic
witha source-code translator
whichitcalls M2CBasic(say it
outloud . . .).

M2CBasic, whichrunson
8080,8085,Z80,8088 and
8086-based systems under
CP/MorPC-DOS, translates
M Basicand Personal Basic
programsto their CBasic
equivalent. DR claims that the
package will translate more
than90% ofthe code and print
outlocations of suspect or
uritranslatable code. Code
whichM2CBasiccannot
convertcanbehandled,ona
line-by-line basis, by the
interactive error-handling
facilities provided.

Thereasoneveryone will
wanttorushoutand begin
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If book-keeping is
a problem you've ever
taken home.

Canon-man

knows the answer.
Its all in his financial program.

Getting the bills out on time. Getting the money in. Keeping the overheads under
control. All fundamental to the running of a profitable business. But there are never
enough hours in the day. There's always an end-of- month rush. Always the midnight oil.
Canon-man found the answer in his versatile new AS-100 microcomputer system.
He started with the uncomplicated, not too expensive Word Processing model. Then he
expanded it to cope with all his day-to-day book- keeping and accounting. And
he knows he can add to it again when he's into more sophisticated financial planning,
even networking. He chose the AS-100 because it has all the power, speed and memory
his business is ever likely to need. Because it's fully compatible with a wide range of
proven software from some of the most respected names in the computer industry.
Because it will grow with his business. And help his business grow.
Without ever taking the problem home.

To: Canon (UK) Ltd., Airport House, Puriey Way,

Croydon CROOXZ. Tel: 01-680 8880. Ras

Please tell me more about the new Canon Company. = N EW can ““ AS-IOO
AS-100 microcomputer system. ( Tick the box, e s . 1

ifthat's where you have growing pains.) The 16-bit microcomputer system that

Word ProcessingD AccoundngD N — }’CW1 grOWS W|th yOUr bUSineSS.

Financial Planning D Post Code.



is

cancontact DR on (0635)

A Cambridge-based company

monochromevideocamera,

Beebwheretheycanbe

Moving with
the times

The lure of new technology is
welldemonstratedin the result
ofasurvey of the top executives
of200companiesin the‘Times
Top 1000, commissioned by
Philips Business Systems.
Ofthe 40topdogs who
thoughtit would be useful to
haveadomputer,25%
couldn’tofferany reasons
why. Itappearsthatthe very
ideaofusingone suspends the
facultyofreasonineven the
mostseniorof our senior
managers. Perhaps they
daren’t admit to being behind
their office staff when it comes
tousingthe new equipment; I
hopeit’snomoresinister than
that. Coulditbe thatanew
breed of self-seeding micros
havestarted to transmit
propagandaonbrainwave
frequencies, coordinatedbya
GodfatherMainframe?
Expertsare likely to be
surprised atanother finding:
114ofthe managers were
againsttheidea of working
fromhome, and another 75
feltitcould be possible for
some people todoso (but not
them personally). Many

companies are considering
planstoencourage managers
towork fromhome within the
nextfive years,sothere could
be some problemsahead. The
main reason given against
‘homework’is ‘the
importance of people
interactionin the office
world.’ In translation this
reads ‘My wife won’tlet me
bringthe secretary home.’

Predictably those surveyed
didnot feel threatened by
office automation—
lower-level,less-skilled jobs
werelikelytobe lostfirst. A
surprising number, however,
were allin favourof becoming
keyboardusers, and this
contradicts the findings of
technology and management
pundits who have predicted
that executives would find
them ‘too fiddly’or ‘too
degrading’. Perhaps that’s
why thelower-level jobs are
underthreat: all the managers
wanttocutout the typists.
This reinforces the theories of
anotherexpert, whosuggests
thatmanagers don’thire
typists and secretaries for
their typingand secretarial
skillsanyway.

Further details from
Adrian Wheeleron01-581
1721.

Jerry Sanders

transferringall their programs
is,says DR, totake advantage
ofthe portability of alanguage
whichisinanycase —
accordingto DR— ‘better
suited toserious business
applications’. ‘Digital
Researchbrings MBasicinto
thereal world’ was how the
pressrelease putit.
Personally, I think the
argumentover therelative
merits of the two companies’
respective languages and
operating systemsisnot a little
silly, butatleastit makes for
entertaining pressreleases.
Anyone with £97tospare and
aburning desire toswap Basics

35304.
Surya

New image

has produced animage-analysis

systemrunningonthe BBC

Microfor less than £500.
Thedevice, whichincludes a

downloads picturesinto the
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analysed and processed as
required. The processed image
isthen passedback to Seescan
whereitisconverted backinto a
standard videosignal. The

. resolutionisastandard

128x128,and 16shades of grey
aresupported.

The price is £465 including
VAT.Idon’tknow what you
getinthe way of software, but
youcantalk toSeescanon
(0223)314553.

Surya

Stranglehold

Legoisundoubtedlyone of the
mostsuccessful toysofall time.
Presumably, David Johns,
managingdirector of LSI
Computers, ishoping thathis
company’snewlylaunched
computer, the Octopus, will
achieve similar success—the
variouscomponents of which
can befitted together ‘like
Lego’tomeet thechanging
needsof users.
Heclaimsthatthe Octopus
‘initssmallest
manifestation . . . isa
transportable businessman’s

microwhichuses any television
asitsscreen. Initslargest
configurationit does the work
of a16-bitminicomputer with
uptosixsatellite terminals,
localareanetwork connection
toother Octopiand a gateway
toother microsand terminals as
needed.’

Thecomponents which
provide this flexibility include:
Intel 8088, 16-bitand Zilog
Z80B, 8-bit processors;
CP/M-86/80 Plus MP/M-86/80,
MS-DOS, Concurrent CP/M
andLSI’sELSIE operating
systems; LSI,IBMor VT100
style keyboards, graphics,
colourandsplitscreen
facilities, floppy or winchester
disksand amouse for cursor
control and graphics.

TheLSI Octopus design is
intendedtodo away with the
problem of premature
obsolescence arising from the
user outgrowing an otherwise
perfectly goodmachine. Thisis
the message that LSIwill be'\
putting across inits television
advertising, partof a2 million
promotioncampaign to ensure
thatthe identityof LSI and
Octopusbecome well known,
LSlisdeterminednottobe yet
another Britishcompany that
failsto marketits product
adequately.

LSlisanoperatingdivision
of CPU Computers which was
floatedonthe Unlisted
Securities MarketinJune 1983
andannounced a 1983 turnover
of£19,191,000 and pre-tax
profitof £1,426,0001in 1983
againstafigure of £912,000.
Margaret Spooner

Software for
every man

Vector International, the
companythatused tobethe
sole European distributor for
both Microsoft and Digital
Research(!), haslauncheda
new range of business software.

Topofthelistisa database
packageknown as Everyman.
Thisiscurrentlyavailable on
the IBM PC and the Sirius
runningunderboth CP/M-86
andMS-DOS. Everymanis
based on cards(ala Cardbox).
whichcanbeinterlinked
allowingcomplex databasesto
be builtup. The use of multiple
filesis allowed. The
relationshipbetween the
differentfilesis entered
graphically onthescreen by
using the cursor control keys to
draw linesto link the files.

Unlike databasessuch as
dBasell, Everymanisa
non-proceduraldatabase. This
meansthatitis not necessary to
write aprogram to enter or
extractdata.

Othernew productsfrom
Vectorinclude two ‘hands-on’
training packages for CP/M
PlusandMS-DOS version2.
These packagesare basedona
splitscreen where the top half
ofthe screen mimics the actions
ofthe operatingsystem while
the lower halfdisplays the
tutorial.

If you want more
information, Vector is on
01-9431257.

Peter Bright

367-8090).

Software s starting to appear from commercial sources outside
Tandy and NEC, for the portable machinethey both market
(builtby Japanese firm Kyocera).

The Travelling Appointment Manager is one of eight
programs from Travelling Software of Seattle, Wa (tel: (206)

This schedule manager costs $60, as does most of the range.




Nowyoucan
afford a separate monitor

The low price of the new TP 200 means you can now
afford a separate monitor for your personal computer.
This mains-powered 12” monochrome
monitor has a composite video input compatible with
most of today's home computers.

Crisp, clear definition is assured by the Philips green anti-
glare screen with its 80 x 25 character resolution
and 18 MHz bandwidth.

Distributed By

EMCO Limited, Cold Harbour Lane, London, SE5.
— telephone John Martin, (01) 737 3333.

Vako Displays Limited, Pass Street, Werneth, Oldham.
— telephone Ron W. Jones, (061) 652 5111.

A product of: Philips 5.p.a. -- M.A P, Division -- ltaly. UK. Office Telephone No: (0293) 28787 Ext. 308.

PHILIPS



Cyborg
I'm the flrst

5 inches/720k*
3 inches/ Tmega’

*farmated

connect me to ZX81, SPECTRUM, ORIC, ATARI, VIC 20, VIC 64, BBC, DRAGON, APPLE I, THOMSON TO?7,

TEXAS Tl 99/4, and shortly IBM PC

Whatever the make of your
computer, the CYBORG disk
drive is for you!

The CYBORG disk drive is designed
around its own on-board controller,
allowing it to operate whatever might
be the CPU of your micro.

Before, disk drives had a compatibility
restricted to host computers of the

same brand. Change the computer and

you had to change the disk drive unit.
Now you can change the micro and
keep your CYBORG, thanks to the

ingenious PERSONALITY MODULE. This

is @ minuscule unit, contained in the
connecting cable, allowing translation
of control and data signals in the
CYBORG STANDARD INTERFACE. To
change your micro simply change this
connecting lead. Insert the SYSTEM
NUCLEUS floppy, and it runs.

Three good reasons for
choosing the CYBORG disk
drive.

1) the price: 199.99 pounds excl. VAT,
This price includes: the disk drive, one
personality module, and one system
nucleus.

2) the capacity: drives currently
available store around 150 K on a

5 inches floppy. The CYBORG gives
you a capacity of 720 K on a single
floppy (320 K per side).

3) Transportability: that incredible disk
drive will hook up to any machine. Your
text files can be read by any micro-
computer. Just buy the personality

module plus the system nucleus of the
new brand, and there it goes!
(personality modules available now:
ZX81, SPECTRUM, and ORIC; others to
come shortly) (ZX81, SPECTRUM trade
marks of SINCLAIR RESEARCH Lid
ORIC trade mark of ORIC
INTERNATIONAL

—

Technical specifications: S inches disk drive unit 720 K per floppy

DOS COMMANDS: FORMAT, DIR, SAVE, LOAD, ERASE. Up to 4 disk drives, Price 199.99 excluded vat.
Optional extensions: FILE HANDLING: OPEN, READ, WRITE, CLOSE, POSIT, RENAME, SEARCH, TYPE, STA
direct and sequential access (20 pounds);

SYSTEM EXTENSION: MLOAD, MSAVE, MRUN, CHAIN, LOCK, UNLOCK (35 pounds);

SECURITY HANDLING: prepares uncopiable disk (900 pounds); prices excluded vat.

Ask your local distributor to order it from
HAYTECH FRANCE, 68 Bd. de Port-Royal,
75005 Paris, France, phone: (1) 354.86.66
Or send directly your cheques to Box No. 1, V.N.U. Business Publications
B.V., Evelyn House, 62 Oxford St, London
W1A 2HG. Expect eight weeks for delivery.
Name

Address

Phone _ Age Profession
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Universal
application

MrsThatcher’sintelligence
staffmay have beenslipping.
Onarecent Radio 4 program
thefirstladylamented not
being fluentinnineorten
languages, inordertotake on
foreignpoliticians in their
owntongues. Esperanto, a
possible medium forsuch
dialogue, was ‘notaliving
language’, she said.
Shecan’t have beentold
that Cecil Parkinson, atthat
time still Trade and Industry
Secretary, is a past Honorary
Presidentof the South
Midlands Esperanto
Federation. Thisis surprising
inview ofthe fact that she
seemed to know everything
else about Mr Parkinson’s
activities. Infactthe largest
lobby at Westminsteris the

Esperantousersislike trying
tosay how manypeopleride
bicycles. Estimates vary
between8and 15 million.
Although thismakesit a
minority sportinterms of
worldlanguages, deadit
certainlyisnot. Whichis
presumably why aproject to
design and produce an
Esperanto Computerisup
andrunningin the
Netherlands. Called
‘Projekto Esperanto
Komputoro’ (yousee— you
alreadyspeak the language
yourself!), theidea has
already completedits first
stage. Proposed designs for
keyboardlayout and internal
codes, basedona32-letter
alphabet, have beendrawn
up,and Esperanto
terminology for ‘hex’,
‘assembler’and ‘operating
systems’, tonameafew,
defined. The project is

25041,3001 HA, Rotterdam,
Netherlands.

Stillwith Esperantoin
mind, on1November the
resultofafeasibilitystudy
intomachine translation was
publishedin Utrecht. The
study, backedbyan EEC
grantof 250,000 guilders, was
undertaken by Dutch
software company Buro voor
Systeemontwikkeling
(Bureau for Systems
Development)in
collaboration witha Danish
hardware company, Christian
Rovsing. Translation experts
haveoftenarguedthat the use
ofabridge-languagestagein
the translation process has
greatadvantages where
severallanguages are
involved. Accordingto BSO,
Esperantomakes anideal
bridge-language because it has
arelatively small number of
wordelements (roots, affixes,

language translation (DLT)
systemistoachieve
high-speed automatic
translationfromone language
toanother. The BSO
project’suse of Esperantoasa
bridge-language makesit
unique. Toon Witkam,
directing the projectat BSO,
saystheresultsofthe
feasibilitystudy are positive:
the nextstageistopersuade
the EEC Commissionto
finance the practical
developmentofthefirst )
experimentalsystem.
Ifyouare beginningto feel
leftout,then here’s
something youcando about
it. The Esperanto Centre is
offeringfree of charge an
Esperanto Correspondence
Course for use on your micro.
Twelvelessonsareincluded:
you write your answers back
to the disk or tape supplied
andreturnit tothe Centre for

Teaching aid

48k Spectrum ownerscan now
buyeducational software
produced by Five Ways
Software, the firm setup to
market software written by
teachersat a Midlands school.

conjunction with Heineman
Computersin Education, is
selling four of its recently
releasedrange of 24 primary
school programs through retail
outlets. The four programs,
eachsellingat£9.95,areall
presentedin the form of

Microcomputer Memories Inc., a newly formed Californian
company, isdeveloping a new range of 3//2in hard disk drives,
as the pictureaboveshows. Capacities atpresentare6-32 and
12-7megabytes unformatted. Thesedrives will measure only
1-6 X 4 x 5-75inand are 75 % smaller than conventional 5%4in
harddisks. Microcomputer Memories alsosays thatthe new
drives will offervery high resistancetoshock. Theonly trouble
isthatthe drives are not generally available yet— deliveries of
evaluation units are expected tostartinJanuary 1984 and
Microcomputer Memories is currently looking for distributors.
Moreinformation from Alan Parkeron 01-2362251.

colour graphics. The programs
released for the home market
are slightly modified versions of
the school packages, playing up
the games aspects.
Theprograms —
‘Punctuation Pete’,
‘Ballooning’,‘Car Journey’ and
‘Special Agent’—canall be
obtainedfrom High Street
outlets.
Surya

Fingerprint

Epson printer owners whoare
tired of playing around with
escape codesinorder to
configure the printer to
emphasise, underline,
superscript, andsoon, will
appreciate a productcalled
‘Fingerprint’.
Fingerprintisachip which
replacesone ofthe Epson’s
own ROMs. The chiptook me
abouttenminutestoinstail.
Althoughit’sabitofafiddly
joband theinstructions have
tobereadcarefully, it’s quite
straightforward. Once
installed, the device uses the
existing Epson keypad to
program ten different

Esperanto Parliamentary looking forinterested parties etc). Calculationshaveshown | correctionand comment.
Groupwithover 130 either ascollaborators or thatthis characteristic makes For more information write
members. Sponsors. it possible toencode much toThe Esperanto Centre, 140

AccordingtoPeter Miles, Details can be had from more economically than is Holland Park Ave, London
Esperantotranslatorand Lawrence Mee, possible withother W114UF.
linguist, attempting to Mondkomerca Eldonejo languages. Jerry Sanders
estimate the number of Esperantista, PO Kesto The aim of a distributed

Five Ways Software, in attractive games with full parametersin any

combination. Normal
operation oftheprinteris
unaffected and control codes
may still be sent to the
printer in the usual fashion.

Fingerprintalso flashes the
‘on-line’ lamptoindicate
whetherornota particular
parameterisset.

Fingerprintworkson UK
and US Epsons—thoughin
slightly different ways—as
well ason IBMPCoprinters,
andcosts justover £50.
Detailson 01-387 4549.
Surya

Dualrole

Rank Xeroxhasannounceda
30% pricereductiononits 820
series micros. Thistakes the
price of anentrylevel 820 down
to £1593.

Xerox hasalsolaunched a
new business micro known as
the 16/8. Thisfeatures 8086 and
Z80A processors, up to 448k
RAManda‘Mouse’, all for
£1961. Each processor has its
own RAM andcan run
independentlyof the other.

More details on (0895)
51133.

Peter Bright
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YOURLOCAL °
COMPUTER SHOP

OFFERS 30 DAY MONEY-BACK GUARANTEE

hether you're shopping for a
home computer or software
for your existing machine
Rumbelows are the only
\ shop to let you try it at
’ home and, if it's not
i exactly what you want,
£510 return it for a full refund.
Not only that but we offer free
3 insurance and free service for a year.
OMMODORE 64 Home '
Computer. 64K memory capacity.

Built-in synthesizer and hi-fi output.

i . 16 col . High luti
RIC 1 —Home Computer 16K 57 typewriter gr;:h?clgs el

like keys. RGB monitor sockef PRICE WINNER
e e £19999 |
¥ WINNER Easy terms available.

N\ \’Q\\\

NN NN

NN

Easy terms available.

OMMODORE VIC 20 Home Computer. Easy to operate

: . . : : A
with a wide variety of programmes available. Simple INCLAIR Spectrum 48K Ram Home
connection to TV set via aerial socket. FRE E Computer. Life action keyboard with silent

99 keys. Includes free d i
PRICE WINNER £1 3 9 Easy terms available. STARTER PACK 2,2::“% VSKE ]Zcpl:e izcgal%egmonsfrc w b

WORTH OVERE£70 rogrommes
IDEAL FOR £'|
BEGINNERS PRICE WINNER

o Cassette Player Easy terms available.
| o Introduction to Basic part 1
| @ 4 game cassette

mmm‘&mm«mmmmmmmmmmmmw

i

ALSO AVAILABLE LOW PRICES
ER A of - T X1 >§// PLUS FREE DELIVERY
FREE SERVICE FOR A YEAR

TEXAS 16K Home Computer
TI994A. PRICE WINNER £99 99

UP TO £750 INSTANT CREDIT
SUBJECT TO STATUS. TYPICAL APR 41.2%. ASK FOR DETAILS.

DETAILS AND WRITTEN QUOTATION FOR CREDIT TERMS AVALABLE F

FREE INSURANCE FORAYEAR

FREE REMOVAL OF OLD PRODUCT
R e ===y 30 DAY MONEY-BACK GUARANTEE
i s s e s s w)N€ SQVE yoU\Imoney and serve you right.
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Customised
computing

Manorex BV ofHolland has
successfully distributed the
Wave Mate Bulletin Holland
andBelgium andis now
launchingitinthe UK
(Benchtested next month).

The Bulletisa Z80-based
single board computer that
canbe packagedin any box
along with any number, from
animpressive choice, of disk
drives. The selection can be
made from either3Y%,5V4 or
8infloppy drivesand$, 10,
and 15Mb harddisks. By
altering the way itis presented
the Bulletcanbecome a
portable or adesktopunitor
canevenbebuiltintoa
bureau. Infactall youhave to
doistellManorex what you
want your computer tolook
likeanditwill buildit for
youanddeliverit,usuallyin-
2-3weeks.

The Bulletusesthe banked
versionof CP/M 3.0 which
allowsittoaccess 128k of
memory whichismore than
the normal 64k limit imposed
by aZ80processor. This
operating system is
apparentlyuser-friendly and
isdescribed as being ‘child’s
play’.

Manorexhasalsodesigned
adisk configuring program to
run on the Bullet which
enablesittouse almost all
8-bit CP/Msoftware and even
read, write and format over 40
different brandsof 16-bit
disks.

Pricesstartat£1450fora
standard 2x 800k floppy disk
drive system witha 10Mb hard
disk system for around £2500.

Atthe time of writing
Manorex has approachedtwo
UK dealersbuthas more
planned. Fordetailsof the
custom built Bullet, contact
Erik JMonnonkhofon
(01031)34633467.

Tony Hetherington.

IBMlaunch

IBMhaslaunched twonew
personal computer products—
knownasthe PC3270and the
XT/370.

The XT/3701ookslikeit is
goingtocause agreatmany
sleeplessnightsamong IBM’s
competitors. Processorsare
said toinclude twin Motorola

.680G0processors, an 8080

processorandan 8087 maths
co-processor. All of this
computing power means that
the XT/370 will be able to
downloadandrunsystem
370/VM mainframe software.

The 3270 PCcan be hooked
up to IBM mainframesandcan
display datain up to 7
‘windows’.

At the moment the
machines are only available in
the USA where the PC 3270
retails at $5585 and the XT/370
at $8995.

Peter Bright.

Hitachi
confessesall

Japanese electronics firm
Hitachihasagreedto allow
IBMtoinspectallitsnew
computer hardware for a
periodof five yearspriorto
release, following allegations
of piracy.

The settlement followed
legal actiontakenby IBMover
IBM-compatible computers
manufactured by Hitachi.
Hitachihad beenaccused of
stealing proprietary
information whichitallegedly
usedin thedesignofits own
hardware. As well as allowing
IBMtoinspectitsnew
products, Hitachihas made an
undisclosedbutreputedly
substantial payment to IBM as
compensation.

Hitachi’s vice-president,
Hiroshi Asano, stated that IBM
willonly be granted access to
productinformation where
Hitachi considers the request
appropriate, and thatthe two
companies will ‘deepen their

| friendlyties’.

Hitachi will continue to
manufacture IBM-compatible
hardware usingitsown
software.

Surya

Husky Hunter

DVW Microelectronics, the
company whichbrought you
computing for frogmen with the
Husky Is, hasrevealed the new
Husky Hunter. The Hunter is
smaller, lighterand cheaper
thanthe Isbutoffersthe same
sealedheavy-dutycase. The
basicmodel has a 48k ROM
whichincludesa CP/M
emulator. Thismeansthatitis
the firsthand-held CP/M
compatible computer.

The Hunter features a
Tandy-style LCDdisplayina
machinehalfthesize of the
Model 100. Eachof the 240 x 64
dotsisaddressable and youcan
choose from fivecharacter sets.

Thereis achoice of models
fromthe basic80k RAM
model, which costs just under

| built-insecondary battery with

£1000,up toone containing
208k. Allmodelshave a RS232
interface which the Huntercan
use to ‘talk’ to awide variety of
micros, minis and mainframes.
The Hunteralsofeatures a

alife of S0hours to prevent
powerloss while you’re at the
bottom of yourlocal fishpond.
The CP/M compatibility and
communication facilities will
endear the Hunter to people
such asinsurance agents who
could use it for demonstrations
ortostore their clients’ policy
details, which couldthen be
transferredto the company’s
mainframeonreturnto the
office.
Tony Hetherington

0y

Drivingmade
simple

A US firm has produced a
floppy-tape Drive for the
Tandy Model 100 portable
computer.

The Drive, known as the
PMD-100 (PMD stands for
Portable MicroDrive), runson
rechargeable batteriessothat
the system maintains its
portability. The tape cartridges
are miniature continuous-loop
wafertapes, similarto those
usedinthe Sinclair
MicroDrive. Operating at
9600-baud, the Drive contains
a 16k RAM buffer to enable
high-speedfile transfers.

The operating system
supplied with the device is
downloadedinto the Model 100
usingthe built-in Tandy
Telcomprogram, after whichit
residesin the machine’s
non-volatile memory. This
allows standard file-handling
operations.

The MicroDrive, ifitis as
goodasitsounds, turns the
Model 100 intoa viable
personal computersystem.
Tandyis planning to provide
some form of disk or tape drive
atafuturedate, buthassofar
refused tospeculate onalikely
launchdate. The unit, which
retailsat $350,includesfive
tapes, the connecting cable and
abattery-charger. A UK price
isnotavailable at the time of
writing.

The company producing the
Drive, Holmes Engineering,
also sells 8k RAM modules for
$75apiece. Details of both on

(0101 801) 261 5652.
Surya
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1984 will see the advent of one of the most
important events in the microcomputing

calendar, The British Microcomputing
Awards, which is being supported by The

Sunday Times.

PCW will have a key role in this event as
it will be hosting two of the most important
awards in the microcomputing world.

We are looking for the best software and
the best micro of the year and we are
seeking nominations from PCW readers.

Which of the new machines is your
favourite, and why? What software do you
think outstanding. Tell us about it and we
might agree. Here are some general
guidelines on what we’re looking for:
Category 10. Microcomputer of the Year
‘Microcomputer of the Year’ will be
awarded to the machine which, in the
opinion of the judges, is the best to have
appeared on the market in recent months.
The judges will be considering how
user-friendly the micro is, the extent of its
flexibility, the range of supported soft-
ware, expandability, design and price.
Machines must cost less than £8000 and the
version entered for the award must have

Personal
Computer

Personal

omputer

World

THE SUNDAY TIMES

first appeared on the market between 1
November, 1982 and 1 November, 1983.
Category 9. Software of the Year
The ‘Software of the Year’ award will be
presented to the software house which, in
the opinion of the judges, has published
the most user-friendly software providing
the simplest means to reach an effective
solution. The software will be judged as a
user aid and a tool, so we will be looking
closely athowit carries out the task the user
wants to complete. Flexibility and value
for money are key requirements for the
winner.

Manufacturers and software houses are
allowed to nominate their own products.

PCW will extract four nominations from
each category and forward them to a
central judging panel of eminent indi-
viduals who will choose their top three
nominations. The prizes will be awarded at
a glittering event next spring. The major
sponsors will also be presenting a top
overall award for the most outstanding
contribution to microcomputing.

Readers may also submit nominations
for the categories being hosted by PCW’s

sister publications™. Official nomination

‘forms are to be found in current editions of

the magazines but these are the other
categories.

Category 1. Business Microcomputer
Category 2. Business Software.

Category 3. Home Microcomputer.
Category 4. Home Software.

Category 5. Creative Software

Category 6. Game.

Category 7. Consumer.

Category 8. Peripheral of the Year.

*Personal Computer News, Computer
Answers, What Micro?, Micro Decision
and Personal Computer Games.

Rules:

Manufacturers may nominate their own
product which need not have been made
in Britain but must have been available
for purchase from retail outlets in the
UK between 1 November, 1982 and 1
November, 1983.

Employees of VNU Business Publica-
tions BV, the sponsors or any indi-
viduals associated with the British
Microcomputing Awards are ineligible
to place a nomination with the exception
of the six VNU title judging panels who
may each nominate up to six entries.

The decision of the judges is final and
no correspondence will be entered into.

All nominations must be received by
noon on 5 January, 1984.

%(. ..............................................................................................................

Nomination Form
Please enter below your nomination forthe followingcategories. Innot more than 30

words, please give the reason for your choice.

Send yournomination(s)to:

FREEPOST38, London W1E 6QZ.

VNU Business Publications BV, British Microcomputing Awards,

Category 10 l Microcomputerof the Year

| 370311011 F: | (=R
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For those who thought
choosing a user friendly,
high capacity, software
compatible, multi-user,
business computer was a
black and white decision:

The RAIR
Business

v Cower Wit Burinses Compwior IR Duriaces Cumpmter

Computer... ===
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in colour, &&=

For details of your nearest Authorised RAIR Business Computer Dealer contact Phil Harris, Rair Ltd.,
6 - 9 Upper St. Martin’s Lane, London WC2H 9EQ or telephone 01-836 6921



BANKS' STATEMENT

I’ve been sitting here wondering if I have
the nerve to suggest that the personal
computer is, perhaps, the worst thing that
ever happened te personkind. The old
mainframe computers were bad enough;
after all when such machines were first
developed it was thought that there might
be applicationg for half a dozen of them
around the ‘world. But now, all these
personal computers are just making the
situation horrendous.

In_offices and shops up and down the
country, all around the world, there are
small computers cranking away at all sorts
of terribly important jobs, all intent upon
making life easier, more efficient, more
tolerable, more generally neat and tidy for
- their hard pressed and harassed owners.
They are adding at an exponential rate to
the amount of terribly important jobs
being performed already by mainframe
and minicomputers in the vain hope that
things will get even easier, more efficient,
more tolerable and more neat and tidy.

When thinking these thoughts I am, for
the time being, dismissing the vast plethora
of home computers that now infest the
country. They can be dismissed because
they are generally being employed for the
sole purpose of running excrutiatingly
brain-numbing games programs. These
tend to keep people off street corners and
away from thinking about doing anything
‘real’ or ‘meaningful’. Once home compu-
ters join in with the mainframes, minis and
persqnal systems in attempting to make
things neat and tidy for us, that may well be
the time to bail out.

All these computers have been sold, and
are being sold, to unsuspecting owners on
the basis that they are somehow going to
make life so much easier, more tolerable,
and so on. Yet I suspect that they are, in
practice, achieving the exact opposite, and
will continue to do so for some time.

To explain why I feel this is the case will
entail me in waxing philosophical for a
moment. I realise that it is presumptuous
of me to postulate the concept that I can
wax philo-thingie, but I shall attempt to
anyway.

Let us assume that the path to be taken
by the human race, collectively, is towards
some form of greater wisdom (whatever
that wisdom may be found to constitute on
arrival). This is, after all, the fundamental
tenet of most of the world’s religions and
philosophies, so maybe there is something
in it. If this is accepted then it can also be
assumed that the artefacts and experiences
we gather and keep around us, both
individually and collectively, will be those
that can be considered likely to help us on
this ‘journey’. Since it 'has not been
[ dismissed as a passing fad, like the hula

hoop, the computer in all its guises may
presumably be considered as an artefact
we have collectively taken to be ‘useful’.

Butisit? Toshoot off at another tangent
for a second, look up ‘wisdom’ in the
Concise Oxford Dictionary: possession of
experience and knowledge together with the
power of applying them critically or
practically, it says. Does the computer
actually help us with any of this? Certainly
it can apply the power to use experience or
knowlede, but use it critically or practical-
ly? Not really. Does it supply the know-
ledge? Well, at first this looks more
promising, but again the dictionary helps
us. To *know’is (amongother things) being
able to distinguish, which in this context
means making decisions about, and/or
between a limitless variety of experiences.
Though at first sight this might seem to be
where the computer fits in, it has (as some
people insist orisaying about other people)
a long way to go.

For there are, in my own humble
opinion, two stages that precede know-
ledge, in the same way that knowledge
precedes wisdom. These are information
and, at the bottom of the pile, raw data.
From a distance it is possible to see the tidy
linear progression from raw data, through

The time is fast
approaching when the
industry must think in
terms of defining
“knowledge” as a product,
and create systems that
provideit.’

information and knowledge, and on to
wisdom. Once you get inside it, however,
in everyday living, the picture gets to be
much more cluttered, and this is where the
computer is actually a hindrance rather
than a help.

You see, the vast majority of computer
systems are being used to produce raw
data, intergalactically vast gobs of the
stuff. One or two are beingused to produce
information, it is true, but the majority are
just stuck there churning out data — and
are starting to get in the way, for most
people have no idea what to do with the
stuff.

They don’t know, not because they are
intellectuaily incapable, but because there
is so much of the stuff around now that it is

‘THE SEVEN AGES

Martin Banks believes micros havealong way to goin therefinement process.

impossible to wade through it effectively.
Here is an example. A business person
often used to make decisions on a purely
empirical basis, but felt that this was
inadequate, that opportunities were being
missed because of lack of information.
Maybe much time was spent seeking
additional data justin case. So, sold on the
idea of a computer, one is purchased. Now
there is data in abundance: databases,
spreadsheets, modellers, etc, churn the
stuff out endlessly. The business person is
left holding so much data, most of which
apparently points in different directions,
that a rational decision based on this input
becomes all but impossible.

The time is coming for the computer
industry to sit back and consider what it is
actually selling to the market, and what it
ought to be selling, for I feel that the time is
fast approaching when the industry must
think in terms of defining ‘knowledge’ as a
product, and create systems that provide
it.

To give some idea of what Imean, let me
take one more digression. Examine for a
moment what you are reading right now. It
is a magazine called Personal Computer
World which has been written and edited
by people who have a strong interest in the
subject of computers, and, to a greater or
lesser degree, know a considerable
amount about them. By reading this
magazine you are acquiring not just
information, but filtered and applied
information, which can be considered
knowledge.

It is filtered by the existing knowledge
and experience of the people writing and
editing it, and it is filtered in a certain way.
At the broadest level of filtering it is about
things pertaining to personal computers,
so if that is the subject in which you are
interested, you will understand from just
the title of the magazine that this is
probably a better place to look for
information than, say, Car Mechanics.

But PCW looks at the personal compu-
ter business in a certain way and filters the
information it receives accordingly.
Though it has good coverage of games
programs, it also covers business applica-
tions and other subsets of the industry. If
your interest is only in one specific subset
then the filtering provided by PCW may
not be enough (or indeed may be too
much), and an alternative source of
information, tailored more precisely to
your needs, may be required.

All this may sound terribly obvious, and
it is, until you have seen the inside of an
editorial office and participated in this
filtering process. Such offices are habit-
ually the depository for every press release
ever written by anybody who ever thought
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they might get something in the papers.
They range from the immediately relevant
brand, new personal computer
announcement — to the frankly inane.
They take in every stop in between as well.
They all have to be read and filtered by the
knowledge and experience of the editors
(don’t laugh, it’s true).

To see how this is important, try to
imagine what the alternative would be like.
Imagine receiving your copy of PCW every
month to find it filled with every press
release that had been received. They
would appear in the magazine in order of
receipt through the post and would be
‘pasted down’ onto the page with no
consideration given to content nor subject
matter. Finding what you wanted among
this morass of raw data would be your
responsibility.

The point of all this digression is that
computers are still at the level of providing
a platform or format for raw data (in the
above example that would be analogous to
the pages of the magazine). Rarely do they
rise above this to even the first level of
filtering, let alone move on to what most
users really need. Among other facilities,
this is the ability to specify randomly any
criteria that come to mind for selecting,
from a vast pot of raw information, only
those bits that are required.

Now I know there will be many people
within and without the industry who will
jumpup and down andsay ‘databases’ very
loudly, and I will say ‘No, I don’t think so.’
Databases are good for storing and
retrieving related data that the user
already knows about. What they are not
much good at is doing something journal-

ists (for example) do all the time. That is,
making connections (sometimes silly,
sometimes fatuous, but sometimes in-
spired) between apparently disparate bits
of information that no one ‘knew’ they
were looking for.

A computer product that offered that
sort of facility would be starting along the
road to exploiting knowledge properly. It
is from the ability to make such connec-
tions that most development and growth
towards ‘wisdom’ has come. It is a mark of
this ‘wisdom’ that, in humans at least, the
ability to know of things (facts ’n’ info) and
retrieve them at will (like a database) does
not represent either knowledge or wis-
<dom. As much as anything, this comes
from knowing what information to get rid
of. Now, someone needs to teach
computers . . . N END |
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In true start-up fashion, a small US West
Coast company called Quarterdeck is
tryingto finditsown niche in the market for
integrated software systems; a market
which is currently dominated by such
established names as Xerox, Apple Com-
puters, and VisiCorp.

Quarterdeck’s product, DesQ (pro-
nounced ‘desk’), differs from the others in

" thatitis designed to integrate off-the-shelf
packages that run in the MS-DOS environ-
ment. The idea behind this $395 system is
that many people might not be willing to

: give up the programs they know and love,
or hate and have learnt to put up with, in
favour of new products that they will have
to learn from scratch.

Not surprisingly, DesQ is being pitched
as an office automation product for a small
to medium-sized business or for the
departments within a large corporation.
These are the type of users with which
Quarterdeck founders, Therese Myers
and David Pope, gained familiarity while
developing an integrated workstation
called the Axxa for the US bank, Citicorp.

The Axxa system was not a personal
‘computer in the terms now familiar to
PCW readers. Instead, it was one of the
initial attempts to bring many different
office automation ideas together in one
integrated system for use by executive
vice-presidents and their staff and secre-
taries.

Problems occurred with Axxa because
the level of integration was, in fact, not
sufficient. To enable office workers to
close down temporarily one document and
look at another in order to find some

“ specific information, the Axxa had been
given an ‘interrupt and resume’ capability.
The drawback was that the users had to
memorise, or jot down, the details in one
window if they wanted to make use of it in
another.

According to Myers and Pope it was at
that point that the importance of using
multiple application windows became
apparent.

‘Simple split-screens are not enough,’
said Myers. ‘The user must be able to look
at things simultaneously and obtain addi-
tional information spontaneously.’

Hardware
requirements

One notable aspect about the new genera-
tion of true multi-window software en-
vironments (as opposed to just simple
split-screen displays) is that they make full
use of the current trend towards everlarger
hard disks being tacked onto personal

DYNAMICDESQ

Integrated officesystemsare becomingall the vogue. Firstcame Lisafrom Apple, then Visi On from
VisiCorp, and now a Californian company called Quarterdeck haslaunched DesQ, whosemain advantage
overits competitorsis its ability to integrate off-the-shelf packages running under MS-D OS. Armed with this
knowledge Robin Webster and Leslie Miner setout to evaluate the product’s chances of success.

computers. With the Visi On system from
VisiCorp, you really can’t get away with

less than an Intel 8088/6-based machine

running MS-DOS and outfitted with 256k
main memory, a SMbyte hard disk and a
colour/graphics board.

Or, even better would be an IBM XT

selecting commands from menus or man-
ipulating windows and the data they
contain, but, as we’ll see later, a mouse is
not an absolute necessity.

At the time of this review, Myers
indicated that two mice were being
recommended. The Mouse Systems optic-

‘DesQis being pitched as an office automation
productforasmallto medium-sized business orforthe
departments within alarge corporation.’

with an integral 10Mbyte hard disk.
Apple’s Lisa on the other hand comes with
1Mbyte of main memory and a SMbyte
hard disk — although it is very probable
that a 10Mbyte drive will be introduced in
the near future. While the DesQ system
can be viewed as a far less sophisticated
product than the other two mentioned, it
too, requires an IBM PC running MS-DOS
with a minimum of 256k memory and a
SMbyte hard disk.

The reason why such large amounts of
storage are necessary has todo with the size
of the so-called ‘desktop-manager’ code
(128k of compiled C language code with
Visi On, 2.5Mbytes of compiled Clascal
code with the Lisa, and between 128k to
150k of code with DesQ).

DesQ was written in a language de-
veloped by David Pope. Internally the
language is referred to as ‘SYMPL’, but
Quarterdeck does not have the rights to
use that name commercially. SYMPL is
described as having attributes that can be
found in both the Lisa list processing
language much favoured by US artificial
intelligence workers and the Smalltalk
language developed by Xerox at its Palo
Alto Research Centre. SYMPL itself,
however, was written in Pascal.

The user has the illusion of simultaneous
access to diverse applications programs
between 30k to 400k in size (by means of
the various applications windows that can
be left lying around on the metaphorical
desktop). It is easy to see why 256k has
become the realistic minimum for main
memory and 512k a real bonus.

Much early development work on DesQ
was carried out on a Compaq system,
which had been loaded up with the
maximum amount of RAM. While this
approach worked for basic development,
Myers does not suggest that it would be at
all suitable for users of the commercial
system.

In addition to the usual personal com-
puter paraphernalia, the DesQ user might
want to buy a mouse to simplify the task of

al mouse must be used in conjunction with
a ruled aluminium pad laid on the ‘real’
desktop (this mouse will also be supplied
with Visi On). The Microsoft mouse, apart
from being a little noisy on certain

'surfaces, is said to handle well.

The system we reviewed was running on
an IBM XT with a colour/graphics board
and a colour monitor (although it could
just as well be displayed on a black and
white monitor). The Mouse Systems
mouse was attached.

Using a mouse

In keeping with the Visi On approach,
Quarterdeck has decided to use a two-
button mouse. In fact, most of the mice on
the markethave three buttons, butonly the
right-most two seem to be commonly used.
The number of keys used generally relates
to two things: the design philosophy of a
software developer and the sophistication
of the desktop-manager environment. In
the latter case, the greater the sophistica-
tion, (and therefore the greater the
amount of time spent by the software in
checking the contextual implications of
every action) the less complex a set of
mouse button-pushes has to be memo-
rised.

With DesQ the middle key is used to
bring up the main menus — those menus
which control the presentation and status
of applications working within the DesQ
environment — while the right-most key is
used to select the options within those
menus and then to go on and work with the
contents of the applications windows
themselves.

On the system under review, whenever
the wrong button was used to select
something (using the middle key to work
on applications data, for example) the
IBM XT had been programmedto alert the
user by beeping. The fact that no error
messages were displayed to indicate the
exact nature of the problem was a little
disappointing, but this may be corrected in
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the final version of the system.

In use

Since the fundamentalidea behind DesQis
that it should have little or no direct effect
on any applications program it handles, no
‘basic’ first screen appears. The user will
encounter a different main menu from
system to system. If a friend has Lotus
1-2-3, WordStar and dBase II then those
are the applications programs that he can
install and make available via DesQ. If
someone else has one of the Easywriter
family of wordprocessors, plus Supercalc,
Multiplan and a Peachtree accounting
package, these packages dictate the range
of work that can be carried out.

DesQ’s capabilities have almost nothing

the display and, as with all DesQ sub-
menus, is always the same colour so that it
may be easily differentiated from applica-
tions windows lying around on the screen.

Although we did not see the system
running on a Compaq screenor a black and
white monitor, Myers indicated that, even
then, it was still quite easy to make the
distinction. As an absolute indicator,
DesQ windows always appear on top of
any applications windows that have been
previously opened. With Visi On and the
Lisa system the user begins work by going
to some central repository of information
like the Services box (Visi On) or the
ProFile icon (Lisa). The DesQ user, on the
other hand, is presented with a fairly
conventional main menu selection of
programs (windows) to run (to open), as

‘The mostapparentdifference between DesQ and
otherwindowing systems rightnow now is thatcolour
canbe usedquite freely.’

to do with the applications themselves.
Having DesQ is rather like having some-
one who’s an expert user of all the most
popular software packages to do all the
tedious work of, say, taking data from a
spreadsheet and thenretypingitinto one of
the wordprocessing environments, so that
professional-looking reports can be pro-
duced.

It should even be possible to have DesQ
do creative things like automatically handle

all the manipulations between a database

file, a spreadsheet, an accounting package
and a wordprocessor. The user ends up
with what is more or less a complete
accounting/forecasting/reporting package
built out of different software developers’
products.

DesQis a bit like super-glue—it can join
all sorts of different off-the-shelf packages
together, but it doesn’t change the charac-
teristics of the various components.

Toinstall anew software application you
must load the software onto the hard disk
and then'tell DesQ a few things about the
package. First, you give the name by which
the application will be known in the DesQ
menu. Next, you type in the DOS
command that will load it.

Thenyou giveitarange of miscellaneous
data, such as where the application name
will appear on the main menu, how much
memory it will require (DesQ checkstosee
if sufficient ROM is available and informs
you if it isn’t), whether it will use graphics,
and what symbols will be used as delimiters
during cut-and-paste operations.

The IBM XT under review was being
used by Quarterdeck as a kind of test-bed
system since its main menu boasted over
ten of the popular software packages.
These included WordStar, dBasell, Easy-
writer II, Lotus 1-2-3, Peachtree account-
ing, Supercalc, along with Microsoft Basic
and a freebie graphing system called
Piechart which IBM puts on its PC-DOS
distribution disks. The main menuiscalled
up by clicking the middle mouse button
twice. It always appears at the top right of

shown in Fig 1.

Since DesQ has been designed so that it
can be used with or without a mouse,
function key equivalents of mouse selec-
tions are given next to menu options (we
willgenerally describe the way the mouseis
used to manipulate windows and their
contents). It should be noted that the line
which says ‘Other F10’ is used to call up
Part II of the main DesQ menu which will
have further program offerings.

Not all the programs shown were
available to try— Lotus 1-2-3 and dBase I1
being notable absentees — so we worked
with WordStar, Supercalcand IBM’s Basic
language program, Piechart.

To select WordStar from the DesQ
menu we used the mouse to position the
screencursor sothat the programentry was
backlit. We then pressed the right-hand
key on the mouse to ‘select’, or load, the
program into memory.

DesQ offers a wide range of possibilities
as to how any single applications window
will look when it appears.

Windows may be set to occupy the full
screen, the top or bottom half of the
screen, the left or right half of the screen, a
quarter of the screen, or whatever. Once a
window has been opened it can then be
further changed in size and location.

Window design

Those who read last month’s review of the
Visi On system will remember that we felt
that the window manipulation technique
adopted by VisiCorp was not as intuitive as
it might have been. To move a window you
had to redraw its outline at the target
location by specifying its new upper left
corner and its new lower right corner.

With the Lisa system, you just ‘pick-up’
a window and ‘put it down’ wherever
appropriate.

DesQ’s designers have decided on a
window resizing system that is closer to the
Lisa way of doing things. In fact, the
window outline resembles those on the

OPEN NEW WINDOWS

Basic F1
dBasell F2
EasywriterII F3
FastGraphs F4
Lotus1-2-3 F5
Peachtree F6
Q/Link F7
Supercalc F8
WordStar F9
Other F10
Fig1

Apple product quite closely.

Once a window is displayed, you move
the window by clicking the mouse cursor
once on the upper left corner, placing the
cursor where you want the new upper left
corner to appear, and then by clicking the
mouse button again. The window outline
and its contents are then re-mapped to the
new location.

To scroll the contents of a window either
horizontally or vertically, thin up/down/
left/right arrows and small triangular
graphics symbols situated on the window
border are used. Placing the mouse cursor
on a directional arrow and pressing one of
the mouse select keys moves the window
text in the relevant direction one line at a
time.

Placing the mouse cursor on a triangle
causes the text to jump in screenfuls (the
kind of thing that’s handy when you have
your wordprocessing margins set well
beyond the usual 75 to 80 columns).

The active window can always be readily
identified (not as simple as you might think
when you have four open windows, each
occupying a different corner of the screen)
because it is the one with the graphic
symbols and a flashing number in the top
left corner. These numbers indicate which
window was opened first (ie, applications
window ‘1’ wasloaded prior to applications
window ‘2’). When a number of overlap-
ping windows are displayed, the active
window is always the one on top of the
others.

According to Myers, however, these
window border symbols will not be
included in the commercial release of
DesQ. Instead, the windows will just have
more or less plain borders except for the
top bar where the window name and
number will appear (the name will prob-
ably be centred, defined by a line or two as
in the Lisa windows).

Scrolling will be achieved by placing the
cursor at definite areas within the window.
Putting the cursor at the top of the window
contents and pressing one of the mouse
select buttons will cause the text to scroll
upwards. Placing the cursor along the left
side will cause the text to slide to the left
(thisis reminiscent of the ‘pushing’ method
adopted in Visi On).

On the review system the bottom right
corner of each window also had a small
diagonal line within a ruled-off area. Lisa
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watchers will immediately recognise this
symbol as a means of resizing a window
without changing the position of its upper
left-hand corner (the Lisa version is
actually a tiny representation of the corner
of a window and an arrow pointing down
diagonally).

To resize a window with DesQ you place
the cursor on the diagonal line, click once,
and then move the cursor to the right and
-downwards (to enlarge the window area)
or to the left and upwards (to shrink the
viewing area). There seemed to be no
particular constraints as to what you could
do with a window. Reducing a WordStar
window to a one-inch-square rectangle
didn’t elicit any kind of negative response
from DesQ. Neither did it mind when the
same window was reformed into a taii,
one-inch-wide column.

Generally, the window-handling
seemed to be quite good, and certainly of
the standard you wouid experience with
Visi On.

The most apparent difference between
DesQ and other windowing systems right
now is that colour can be used quite freely.
In fact, all the windows on the screen
(except for the DesQ environment win-
dows mentioned earlier) can be coloured
by the user.

To change the colours you call up the
‘Layout Window’ menu. This contains
options that will alter the way DesQ
controlled applications appear to the user.

There are commands to resize, change
colours, move windows and set windows
aside on the desktop— that s, to close the
windows temporarily in the form of small
rectangular icons at the bottom right of the
display. Windows that have been set aside
are keptintact in a memory partition; they
donothave to beloaded fromdisk again. A
mouse can be used to make the required
selections, or the indicated function key
pressed. The ‘Change Colours’ command
has been implemented in a very straight-
forward manner. The lower portion of the
Layout Window menu is taken up with
three colour palettes — one pailette for the
application program text, a second for the
background colour in the window and a
third for the overall background colour of
the display.

By selecting colours from these palettes
itis possible to come up withsome unusual,
but pleasant working combinations. It is
also possible to come up with many that are
atrocious. Yellow text on a purple back-
ground is one unhappy combination.

Another problem that became obvious
during the review is that DesQ will gladly
‘let you make the textcolour the same asthe
background colour (white on white or red
on red), and vice-versa. The result,
needless tosay, is the computer equivalent
of invisible ink — there’s data in the
window, but you just can’t see it.

This is obviously not a major criticism,
but it really wouldn’t be a big task to link
the two palettes so that the same colours
cannot be chosen for the text and back-
groundin a single window. Just asyou have

to reset many computers after altering
system defaults contained in printer driv-
ers and communications packages (other-
wise the system would still follow the
previous defaults regardiess), you must tell
DesQ that you are ‘finished’ or ‘done’ to
confirm any changes made while in the
Layout Window menu. If you don’t wish to
carry through the changes you have made,
you can also select the ‘Cancel Actions’
option.

Zoom and View

Current wisdom among those who design
such systems is that most users will not
actually have 25 open windows on their
desktops. Instead, they will work with
their wordprocessing or spreadsheet sys-
tems as full screens and only when the time
comes'to do data transfers or to compare
visually various files will smaller windows
be used. To this end, Quarterdeck has
included the ‘Zoom’ and ‘Unzoom’ com-
mands. Zoom enlarges windows to full-
screen, while Unzoom returns them to
their previous size and location.

But with some programs, notably Lotus
1-2-3 and Supercalc, program data is
written directly to the screen, bypassing
DesQ’s ability to tinker with usual prog-
ram display modes. The resultis 1-2-3 and
Supercalccan onlyappear to the userasfull
screen applications — none of the usual
window commands can be applied.

have no trouble.

One test we carried out was to see how
DesQ would handle the interaction be-
tween Supercalc and IBM’s freebie
Piechart program.

First we selected Supercalc from the
main menu and then typed in the name of
the file we wanted to load. At this point,
DesQ was really quite dormant and
Supercalc was in complete control. It
turned out that the file we hadloaded had a
number of columns of numerical data —
the usual sales figures information.

Next, we called up the DesQ menu
which contained the ‘cut-and-paste’ op-
tions. Selecting ‘cut’ we marked the
beginning and the end of the block we
wanted to transfer by placing the cursor at
the relevant spots and pressing one of the
select buttons on the mouse. At that point,
the Supercaic window became irrelevant
to what we were doing and we opened up
the Piechart window (it, too, isanother one
of those programs which appears fuli
screen). Selecting ‘paste’ from the DesQ
menu, all that remained was to place the
cursor within the Piechart screen and click
the mouse button once.

The resultant display was of a rather
good four-colour pie-chart.

By thinking of DesQ as if it were an
‘expert user’, it will be easier to follow the
way in which the system handles data
transfers. According to Myers, DesQ
handies the Supercalc to Piechart transfer

‘DesQlis abitlike super-glue—itcanjoin allsorts of
differentoff-the-sheltpackagestogether, butit
doesn’tchangethe characteristics ofthe various
components.

During the review, we opened up some
WordStar files and then selected Supercaic
from the main DesQ menu. The initial
Supercaic screen totally obliterated the
WordStar windows — they were still
‘underneath’ but to ail intents and pur-
poses not available until the Supercalc full
screen display was removed. This is
something of an annoyance since the real
bonus of multi-window systems is simply
that muitiple windows canbe arrangedon a
desktop and be made to share data by
means of cut-and-paste operations.

To overcome this problem, Quarter-
deck is developing a feature called ‘View’
which will intercept screen data generated
by these rogues and make them obey
window manipulation instructions. This
function was not available at the time of
our visit, so we cannot comment furtheron
it.

Data transfer
and learning

Transferring data from window to win-
dow, or more accurately from program to
program, with DesQ follows the general
conventions of block moves. If you’ve
moved biocks of text around with Word-
Star or some other text editor then you will

by ‘going through all the commands that
Supercalc would have to go through to do
the transfer’.

If you watch the screen closely during a
transfer, you can in fact see the various
command strings being automaticaily
generated and putinto effect. It’s similar to
the automatic program loading sequences
(file paths) and macro commands that you
can set up with MS-DOS version 2.0.
Taking, say, a dBase II file and editing it
with WordStar has always been possibie,
so long as you go through the tedious
routine of converting the dBase II file to
ASCII format first.

This is really where DesQ can be of
benefit. During transfers, DesQ is de-
signed to make comparisons between the
various file formats that may be involved
and aiso designed to handle the necessary
transformations. The ASCII format and
the DIF, or Data Interchange Format (as
developed by VisiCalc creators, Software
Arts) can be dealt with by the system as a
matter of course, but if problems are
encountered because the formats are too
dissimilar, it will ‘do the best it can’.

Currently, DesQ is said to be able to
handle transfers between IBM’s Piechart
and Supercalc, WordStar and Supercaic,
WordStar and WordStar, Lotus 1-2-3 and
WordStar and dBase Il and WordStar. We
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must assume that most of these are
verifiable, if the examples we worked with
are representative.

While VisiCorp has fallen behind with
its ‘Scripts’ feature on Visi On (this is
meant to allow users to set up command
files that automatically carry out routine
tasks), Myers explained that she felt
DesQ’ssomewhat equivalent ‘Learn’ facil-
ity would be the big bonus to users.

Due to the limited time we had access to
the IBM XT it was only possibie toobserve
the Learn feature doing something very
simple.

After opening up a WordStar window
we loaded a test file and then went to the
DesQ menu containing the command
Learn. After selecting this option we
exited the menu and returned to Word-
Star. The test file aiready contained a fair
amount of text, so we decided to see if we
could teach the DesQ system to insert
automatically a specific set of words
whenever a particular function key was
pressed.

Wetypedinthe words ‘Thisis DesQ’ and
then returned to the DesQ menu to select
the command ‘Done’, meaning that those
three words were all that had to be noted.
The cursor was then placed at random
positions within the WordStar text and
function key F5 was pushed repeatedly.
With every depression, DesQ automati-
cally inserted the words ‘This is DesQ’ in
the document. In a spreadsheet, the same
method could have been used to change a
group of totals by 10%.

A more novel application of this power s
when itis used to create sophisticated links
and command structures between diverse
software packages. Myers sees customers
developing their own personal month-end
reporting or accounting systems in this
way, for example.

The future

It remains to be seen how well DesQ will
perform in the business environment
where all types of weird and wonderful
programs lurk.

There are many, many programs on the
market which are absolute failures. With
these, software crashes occur in direct
relationship to how important it is to the
user that they don’t crash. It also typically
looks like the programmer’s kid brother
wrote the documentation on a Petite
typewriter.

Surprisingly, these programs continue
to be used by customers, instead of being
returned immediately — and they will
undoubtedly be among those products that
will be instailed on a DesQ system.

When asked what would happenif a user
had a number of applications program
windows open and there was a single
software  product failure, Myers
responded that DesQ ‘would probably
crash’. If that’s the case, then the fate of all
the unsaved data in the memory partitions
is uncertain. In order to avoid complica-
tions of this sort at an early stage in the
marketing of DesQ, Quarterdeck is put-
ting a very strong emphasis on the
development of whatit calls ‘agents’ for the

‘DesQissaidto be able to handle transfers between
IBM’s Piechartand Supercalc, WordStarand
Supercalc, WordStarand WordStar, Lotus 1-2-3and
WordStarand dBasell and WordStar.’

10 or 15 best-selling packages on the
market.

These agents will essentially be intelli-
gent front-end programs that allow DesQ
users to bypass what may be quite complex
commands by going to a special menu and
making mouse or function key selections.

Conclusions

There is no doubt that the future looks
quite good for DesQ so long as a few rough
spots are smoothed out (there is no way to
undelete files as with Lisa and Visi On, for
example, although this capability can be
approximated by the addition of a disk
doctor type program; the Norton utilities
system would do just fine).

At $395 (plus the cost of extra RAM, a
hard disk, and maybe a mouse), it is
certainly very competitive with a product
such as Visi On.

It’s not that DesQ is as sophisticated as
the VisiCorp product — because it isn’t;
nor is the price difference that important.
It really comes down to the fact that there

are a lot of people already using products
like VisiCalc, Multiplan, 1-2-3, WordStar,
Peachtree accounting systems, and dBase
II. They’ve paid a price, both in the
financial sense and in terms of an effort to
learn how to use their purchases. These
users are unlikely to want to switch to the
VisiCorp applications just to get the
benefits of the Visi On desktop. For this
reason, DesQ should be a success. [E)

Specifications

Productname: DesQ.

Purpose: Integrates off-the-shelf
software packages.

Developedby: Quarterdeck Office
Systems,Santa Monica, USA.

Price: $395

Operates on: IBM Personal Computer,
Eagle, Compagq, withother MS-DOS
machinesbeingaddedin the future.
CP/M and Unix versions are planned.
Can be used with or withouta mouse.
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BENCHTEST

NEC-8201 A

The Japanese company, Kyocera, was responsible for manufacturing the portable TRS-80 Model 100 to
Tandy’s specifications. David Tebbutt takes a look at the modifications NEC has made to the machine.

Abouttwo and ahalf years ago ‘Kay’ Nishi,
a director of Microsoft and founder of the
Japanese ASCII group, was flying to
Tokyo. On the flight he met the president
of Kyocera, a company which at that time
was a leading packager of semiconductors.
Nishi described his dream of a lap-sized
personal computer with a full-sized
keyboard, ascreen large enough to display
several sentences, a memory capacity of
several A4 pages and the whole lot capable
of being self-powered for 20 or so hours.
The president was captivated to the extent
that the very next day Nishi found himself
describing his dream to Kyocera’s other
directors. To cut a long story short,
Kyocera decided to go ahead and make the
machine. Microsoft landed the software
contract and within a year found itself
presenting the product design to Tandy
Corporation.

Tandy decided to take the product on
board and itbecame available as the Model
100 last March. But Tandy wasn’t the only
company to spot the advantages of such a
useful machine. NEC in Japan felt that,
with some design changes, ittoo would like
to sell the machine. NEC’s version, the
PC-8201A, isslightlylarger than the Tandy
although it is still smaller than an A4 ring
binder. One massive advantage of the
NEC machine is that it can accommodate
exchangeable, self-powered RAM car-
tridges.

My first impressions of the PC-8201A
were entirely favourable. It looks smart in
its restful colours of cream, mushroom and

cartridge and I zapped all nry files. Right
now I’'m having a devil of a job trying to get
it to talk to my printer. My overall
impression though is that we're on the
verge of something big, so to speak. Itis as
major a step for the industry as the
introduction of the ‘portable’ computer a
couple of years ago. I can’t see Osbornes,
Hyperions, Compaqgs and Kaypros being
called ‘portable’ fér much longer. Trans-
portable would seem more appropriate.

The main barrier to purchase at the
moment is likely to be price. CMOS chips
are used extensively and, at the moment, a-
16k machine will cost you £475 plus VAT.
RAM cartridges are a hefty £195 each.
Perhaps NEC should consider dropping
the RAM cartridge price at the earliest
opportunity because they do represent a
major strength of this machine. Even so I
can see the machine being snapped up by
people on the move. Journalists, sur-
veyors, hospital doctors and travelling
salesmen spring to mind immediately as
likely customers.

Hardware

The PC-8201A isatruly portable, lap-sized
computer. It is self-powered and, with
alkali batteries and a 16k RAM memory, it
will run for around 18 hours. It sports a
full-sized, 67 key keyboard and a display of
eight lines of forty characters each.
Alternatively, the screen can be regarded
as a matrix of 64 X 240 individually
addressable points. The machine’s contact

‘One massive advantage ofthe NEC machineisthatit
canaccommodate exchangeable, self-powered

RAM cartridges.’

light brown. The keyboard is full size with a
nice feel and the screen is very easy on the
eye with its eight lines of forty fairly large
characters. My wife liked it straight away
and she’s never admitted to even liking a
computer before. It fitson your lapandcan
be used with ease on trains, although you
may have to tuck your arms into your sides

a bit during the rush hour. I'm not sure.

whether I should say this, but I have even
used it in the loo.

Of course, like all machines, it has
provoked the odd frustration. Like the day
I was late for work and couldn’t find the
darned thing, even with my glasses on.
Like the day I tried to initialise a RAM

with the outside world is through seven
ports including RS232, Centronics, DIN
cassette, and a Hewlett Packard bar code
reader socket. Each of these ports has a
neat, plastic cover which can be prised off
with a biro. If your briefcase has as much
rubbish in it as mine then I strongly
recommend that you keep these covers in
place. The 48 pin system slot is currently
used for plug in RAM cartridges but from
its name and various hints in the docu-
mentation, I suspect that this could attach
to a variety of external data storage
peripherals in the future.

The memory of the PC-8201A is all
battery-backed CMOS which means that

all information stored within the machine
is maintained as long as power is available.
In the case of a 16k RAM machine an
internal nicad (nickel-cadmium batteries)
will keep the memory ‘alive’ for 26 days
with no other source of power. For a 64k
machine this figure drops to seven days.
The machine tontains a 32k ROM contain-
ing the operating system, Basic, Text and
Telcom programs plus 16k of user RAM.
In fact only 12k of this is actually usable
because the operating system pinches
some for itself. RAM memory must be
expanded by your dealer. The sockets are
accessible by taking a cover off the back of
the machine. Next to these RAM socketsis
an additional ROM socket into which you
can plugan alternative ROM. The internal
memory can be expanded up to 64k and the
capacity of the externl plug-in RAMis 32k.
The memory is organised in ‘banks’, each
of 32k of which two can be active at one
time. Each bank can contain up to 21
separate files and banks 2 and 3 have a
switch which protects their contents from
being overwritten. Normally the ROM is
active plus one of the RAM banks butit is
possible to arrange thingsso thattwoRAM
banks are active instead.

The plug-in RAM cartridge, or RAM
disk as I’m sure it will become known,
caused no problems. Simply plugitinto the
system slot and perform a ‘cold boot’ by
pressing SHIFT, function key five and
CTRL. The ‘cold boot’ is rather like
formatting a disk — it only needs to be
done the first time you use a RAM
cartridge. Since this is a highly dangerous
procedure in the sense thatif you messitup
you can easily erase the wrong bank, make
sure that all your files in memory are safely
stored away oncassette beforeinitialising a
new RAM disk.

The keyboard contains all the keys you
might expect (QWERTY, CTRL, ESC,
TAB, etc) plus a few others which are
worth mentioning. A STOP key is a neater
way of halting a program than Control-C
which many of us have become used to.
Control-C still works if you find that you
can’t break the habit. The Tandy has a
pause key which suspends program execu-
tion; I find that switching off the NEC has
exactly the same effect. When you switch
on again everything carries on from where
it left off. Five function keys give access to
ten user definable functions and a neat
cursor control cluster is arranged in a
north/south/east/west formation. Insert.
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CAPS SHIFT

The NEC-8201A; Tandy wasn’t the only company to spot the advantages of a useful machine.

delete, graphics and backspace are reason-
ably conventional but the PASTE key is
unusual. This allows you to retrieve a
previously identified piece of text and
literally paste it into your current docu-
ment or program listing. The graphics key
gives access to 93 graphics characters, 90 of
which can be defined by the user. Another
35 user-defined characters can be accessed
through the CHR$ command in Basic.
Like most computer keyboards these days,
the keys automatically repeat if held down
for more than a second. An unusual
feature is that the two ‘home’ keys have
little pimples on them to help you locate
your fingers when touch-typing.

The screen is formed from a liquid
crystal matrix and is fairly large; if the same
character sizes were imposed on a conven-
tional display, it would measure 15in wide.
Both upper and lower case characters may
be displayed. The instruction manual
advises you to avoid excessive pressure on
the screen which is understandable since
people will be jamming these machines
into briefcases. It also suggests that in
extreme cold the LCD screen can freeze. I
asked NEC how cold and they merely said
‘very’.

I had no trouble connecting the PC-
8201A (isn’titalong-windedname?) to my
two cassette recorders with the supplied
cable. If you use aminiature tape recorder,
you willneed to buy one or two adaptors to
make the 3.5mm jack plugs fit the tiny

sockets. Alternatively youcouldsplash out
on NEC’s own cassette recorder at £58 plus
VAT.

I have spent more hours than I care to
remember trying to get the NEC talking to
my printer through the RS232 interface.
For some reason my printer, which works
perfectly well with a SuperBrain, does not

send the right signals out through one of its
pins and this rather confuses the NEC. My
solution was to remove the RS232 board
from the printer and use the Centronics
port which worked perfectly well. My
advice to you is to ensure that your dealer
gets the NEC working with your printer
before you part with your money. This

The internal RAM can be expanded to 64k.
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problem isn’t unique to the PC-8201A, the
RS232 isn’t quite as standard as some
people would have you believe. I also tried
to get the NEC talking to my SuperBrain
but that, too, was unsuccessful in that the
SuperBrain could talk to it, but I didn’t
have time to figure out why the SuperBrain
couldn’t hear the NEC. Again this is not at

precise details -are given later in the
explanation of the TELCOM program.
The PC-8201A can be powered by four
size AA batteries. On a 16k RAM system,
alkaline batteries give at least 18 hours
operation and standard six hours. Alterna-
tively you can buy a rechargeable ni-cad
pack from NEC which gives 5.5 hours of
operation. A transformer which gives 8.5
volts DC can power the machine directly
and this will also charge the NEC ni-cad
pack if present. In fact it will continue
charging the ni-cad pack even when the
machine is switched off. Recharging takes

‘lcan see the machine being snappedup by people on
the move. Journalists, surveyors, hospital doctors and
travelling salesmen springto mindimmediately as
likely customers.”

all uncommon and due inno small measure
to my ignorance of the precise details of the
version of CP/M installed in the Super-
Brain. We did, however, have a dramatic
success talking through a modem to one of
British Leyland’s computers. All this
implies that it is more likely to be my
computer system (or me) causing prob-
lems rather than the NEC having any
inherent weakness. A built-in TELCOM
program allows you to vary the RS232 port
configuration. Baud rate, bits per charac-
ter, parity, stop bits, handshaking and half
or full duplex may all be defined. More

around 48 hours and the pack can take
around 500 recharges before it needs to be
replaced. I prefer to use Duracell batteries
which costaround 20p per hour or machine
use. They save an awful lot of messing
around and give at least three times the
duration of the other batteries.
Incidentally, our concept of ‘on’ and
‘off’ changes with this machine. In fact we
stop only the processor when the machine
is switched off and the act of switching on
again simply lets the processor carry on
from where it left off. All the memory is
maintained by an internal rechargeable

Anirpressivearray of expansion possibilities

backup battery which needs to be replaced
by the dealerafter some two andhalf years.
If this battery were used as the main source
of power, it would only give around twenty
minutes operation whereas on backup it
will maintain a 16k machine for up to 26
days (seven days for 64k internal RAM).
Make sure you remove the RAM disk
when not in use, otherwise the internal
battery will be trying to keep that powered
up as well. In order to maximise battery
life, the machine switches off after ten
minutes without a key depression. This
does not apply when running a Basic
program or TELCOM. This duration can
be varied by a Basic command between
one minute and 25.5 minutes. By now you
must have guessed that the PC-8201A
containsa clock whichkeeps track of years,
months, days, hours, minutes and seconds.
Two basiccommands TIMES$ and DATE$
give access to these values.

TEXT

Thisisa built-in program which gives many
of the facilities of a wordprocessor. Text
entry, cut-and-paste, amendment and
sensible cursor controls are all provided in
this easy to learn and easy to use little
package. Cursor controls behave quite
normally but if you use them with the shift
key they move left and right a word at a
time and up and down a screen at a time.
TEXT always operates in ‘insert’ mode
which means that text following the cursor
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position is moved to the right to accommo-
date new entries. The delete and back-
space keys delete characters under and to
the left of the cursor respectively. It seems
impossible to lose data accidentally on this
machine since deletion is always a deliber-
ate act. The cut-and-paste facilities are
unusualin a text processor of this size. You
are allowed to mark any chunk of text and
then either to cut it or copy it out of the
document into a ‘paste buffer’ from which
itcanberead back into anewlocation. The
contents of this buffer may also be
retrieved when any program asks for an
input from the keyboard. This can save
messing around with sign-on messages
when communicating with another com-
puter, for example. Simply hit the paste
key and call up aslong asign-on message as
you need.

TEXT can also be used to create an ‘IPL’
file which is executed immediately the
machine is switched on. IPL stands for
Initial Program Loader. This goes even
further than the paste buffer mentioned
just now. Youcan list a whole sequence of
commands in a file and the PC-8201A will
execute each one before passing control
back to the user. Just to see what would
happen, I went into TEXT and typed
‘BASIC’ on the first line, a short Basic
program on the next few lines, the word
‘RUN’ and then the word ‘MENU’ to
return to the main menu. I switched off the
machine and then switched it on again and
everything worked. It loaded Basic, ran
the program and returned to the menu. All
the machine needs now is the ability to
‘wake up’ at a certain time and your middle
.of the night transmissions to Australia
could be taken care of automatically. If
NEC is compiling a shopping list of
additional facilities, this is one that I would
recommend. After all, it does have a
continuously running clock so this should
be possible.

Basic programs can be written in TEXT

The-N ECdatarecorder

allows you to configure the RS232 port for
the printer, modem, computer or whatev-
er you have at the other end. The theory is
admirable: it allows you to connect to a
wide variety of machines without needing
to change anything on the destination
equipment. In practice I had a few
problems. (See my earlier remarks.) You
may alter the values of a number of
variables — communication speed from 75
t0 19200 baud; parity—odd, even, none or
ignore; word length, six, seven or eight
bits; one or two stop bits; and two types of
handshaking. Most of this is likely to be
complete gibberish to a layman. This is
why I think it is important to ensure that
your dealer makes the PC-8201A talk to
your existing equipment before buying. In

‘The PC-8201Aisatruly portable, lap-sized computer.
Itisself-powered with alkalibatteriesand a 16k
RAM memory!

mode orin Basicitself. Infact anice feature
of the NEC is that you can switch between
the twomodes when developing a program
so you have the advantage of being able to
test bits of the program while at the same
time having access to the more powerful
editing facilities of TEXT. Having said
that, Ishould say that the Basic text editing
facilities are as good as, if not better than,
most Basics. One last facility is the Search
command which lets you search for
occurrences of a chosen sequence of
characters (up to 24). You may change the
text and continue searching for the same
string with the Next command. Unlike
some fairly sophisticated wordprocessors,
the search command rightly ignores the
case of the letters.

TELCOM

TELCOM is the in-built program which

addition to the configuration mentioned
above, you may also choose whether to
operate in half- or full-duplex mode. (Full
duplex expects the receiving device to
retransmit received information.) An
Echo facility can be used to send all data
received to a printer.

Operating
system

This is the part of the built-in software
which allows the user to execute programs
and manipulate the files. It provides the
following facilities: Erase a file (Kill);
Rename a file (Name); Print the contents
of afile through the Centronics port (List);
Save a file to cassette (Save); Load a file
from cassette (Load); Switch memory
banks (Bank); Create an autostart file
(SetIPL); and Stop afile being an autostart

(CIrIPL).

Whenever you are at the menu level of
the operating system, you may load a
program and its associated file simply by
placing the cursor on the file name and
pressing RETURN. If you put the cursor
over a Basic file name, this has the effect of
loading Basic, loading the file and then
running the program. Alternatively, you
may enter Basic more conventionally and
then load the program file from within
Basic itself.

Basic

As you might expect from MicroSoft, this
Basic does not deviate to any significant
extent from the company’s standard
MBasic except that it allows full screen
editing which would be a welcome relief for
those used to line editors. There are a
couple of amissions such as WHILE . . .
WEND and TRON ... TROFF but
nothing that upset me greatly except
perhaps the absence of an AUTO line
numbering command. By way of com-
pensation N82 Basic, as this version is
called, has a few interesting additions. One
instruction allows you to OPEN the R§232
port and others enable or disable interrup-
tion from it. ON COM GOSUB passes
control to a subroutine whenever such an
interrupt occurs.

Other commands exist both to place and
detect the position of the cursor on the
screen. PSET and PRESET set screen
points on and off and SCREEN dictates
whether function key labels (defined using
KEY) are to be displayed. This Basic even
lets you find out where the print head is

_positioned in the print buffer which must

be jolly useful when trying to work out
tricky print layouts. SPACES$ lets you print
a number of spaces, STRINGS$ lets you
print a character repeatedly.

SOUND lets you program music (ugh!)
froma five and a half octave range and with
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notes from nought to five seconds dura-
tion. Machine language routines are now
accessed from an EXEC command rather
than from a CALL. And here’s a mystery
command — MAXFILES; it sets a con-
stant in the operating system of the
maximum number of files you will allow to
be open at one time. I’mstill trying to think
why you’d need that one. POWER can be
used to switch off the machine, to make it
run continuously (not advisable if using
batteries) or to set the power off timer.

One nice touchis that although the Basic
has lost the AUTO line numbering, it has
at least retained the RENUMber com-
mand. Variable names look impressive at
up to 255 characters long. Closer inspec-
tion reveals that N82 Basic will only allow
variables whose first two characters are
unique. Ah well, you'll just have to take a
little care.

All in all I was quite satisfied with the
Basic and know that programmers with
experience of MBasic or any of its dialects
will have few problems with this particular
implementation. I was astonished to note
that all the Benchmark timings were
considerably faster than on the Tandy 100.

Applications
software

A cassette and a manual of application
programs were supplied with the PC-

8201A. All of the programs were fairly
simple affairs and many of them could best
be described as make-weights. I'll give a
brief note on each since they are supplied
free with the machine:

Memory calculator. This makes the
PC-8201A actlike a calculator. It gives you
addition, multiplication, subtraction and
division, plus the ability to accept a string
of 100 calculations, and allows you to edit
it. A quick and dirty Basic program or a
normal calculator are probably of more use
to the average owner.

Text formatter. Thisis designed to make
output to a printer look ‘pretty’. You can
define page size, margins, etc. It somehow
contrives to split words unnaturalty, dupli-
cate others, screw up TABs and generally
make an unprofessional job of things. It is
better, however, than not bothering. I
understand NEC in the USA has commit-
ted to publishing a formatter which

displays of performance are provided.

Linear forecaster. This one isn’t bad. It
accepts a sequence of historical data and
forecasts values for future periods. Output
is bothnumeric and in the form of very neat
bar charts.

Loan evaluator. This calculates the
missing variable of a loan given the other
three. The four are principal, interest,
repayment and period. Schedules may be
displayed or printed. It’s okay.

Schedule keeper. This has a built-in
alarm which only goes off when this
particular
search for diary entries, obtain calendars
for any month of the current year and
generally go the long way round what is
normally a fairly simple operation.

Character definition. If you need to
define graphics characters then this prog-
ramis fine. It gives you alarge clear matrix
on which to construct your character and as

‘Basicprograms can be writtenin TEXTmodeorin
Basicitself. Infactanice feature ofthe NECisthatyou
can switch between the two modes when developing

aprogram.’

overcomes all these problems. Let’s hope
it turns up in the UK. Done properly, it
would be a really useful facility.
Investment portfolio. This might be
considered useful if it weren’t for the fact
that all investment details have to be
entered as a series of DATA statements
straight into the program. It allows you to
keep track of up to 50 stocks or other
investments using purchase price and
current market data. Printouts or screen

The NEC-2021; 13cpsthermal printer at £85

yougo along it also displays the developing
character actual size. Sets of graphics
characters may be stored for future use. [
liked this one.

Bank backup and file transfer between
banks. If they work, I like them. I didn’t
actually have a go.

Bank accessor. This theoretically allows
concurrent access to other banks. Since I
had only half of bank 1 operational and the
whole of bank 3, this could explain why it
wouldn’t work for me.

Terminal mode seléctor. To save the
trouble of redefining the communications
characteristics of your various devices —
modem, printer, other computer, etc —
this program stores a file of devices and
their characteristics. Simply run it before
using the RS232 port. It works and it’s
usefulif you need to communicate regular-
ly with several devices.

Bar code reader. I didn’t have one of
these so this software remains untested.
The idea of running amok in my local
Sainsbury’s with a NEC and a bar code
wand does have a certain appeal. One day
perhaps.

Music program. Why do people supply
music programs for machines with piezo
electric beepers? It’s okay for the kids I
suppose but largely irrelevant. This prog-
ram lets you use the keyboard like a piano
keyboard. It stores and plays back musical |
phrases you have concocted. It’s not a bad
approach really.

Tank game. My 12-year-old liked this
one. I've got to take his word thatit’s good.
I still don’t understand the rules.

Snake game. I liked this one. My
12-year-old son didn’t, probably because
he couldn’tbeat it. Neither could I butIdid
feel I got close at times.

Each program occupied between 4k and
8k of memory so I would be prettyselective
about which ones, if any, you commit to
one of your memory banks. It would be
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Yosx Computers
| Qg delivered to
# Delivery within 14 yOU r door .

days or full refund.

| TEXAS
TI-994A

£98.00

inc. VAT.

16k memory, full
typewriter keyboard,
colour and sound.

U.K. Produced.
| Massive software
A range from only £1.99.

COMMODORE
64

{£197.50

inc. VAT.

¥ Discount Prices.
# Free Securicor delivery.

# ACCESS/CHEQUE
OR POSTAL ORDER.

ORIC 48K
£134.00

inc. VAT.
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Full 48k, excellent
quality product, high
resolution graphics.

SHARP MZ 700
£247.00

inc. VAT.

e—]

Just launched
Japanese computer
with proven reliability

and power.

SEIKOSHA
GP100A/ (%)
GP100VC
PRINTERS.

£199.00

Your remittance should be made payabie to:-
MICRO POST.

Massively powertful 4
{ best seller forgames, inc. VAT.
A business and leisure Dot matrix, tractor
1 use. feed.
?< .............................................................
To:- Micro Post, Please send me:-
P.O. Box 16, ltem Price Total
4 Rugeiey,
| Staffs. £ :
I enclose my cheque/postal order for ...
or debit my Access card m ]
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SIGNALUIE ...t
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HOT OFF THE AMERICAN PRESSES — DIRECT TO YOU BY MAIL

How to make
your micro

make you

These two informative manuals
unlock the money-making poten-
tial of your microcomputer . . .
what to do and how to do it, what
to avoid and when to expand.

Capitalise on your investment in
your computer. Use these straight-
forward, businesslike books to
determine what you need to build
a profitable business — full-time or
part-time.

Volume 1 is all about Getting
Started. 1t tells you, clearly and
concisely, how to develop a sound
business plan to impress and
convince your bank manager. It
shows you the pros and cons of
dealerships and franchises. It
shows you the profits you can
make from software selling and
publishing.

Or, why not become a con-
sultant? High pay, low overheads
and thousands of business people
wanting help and advice from you,
the microcomputer expert. In
Volume 1 you'll discover how to
start properly and professionally
from day one.

FREE! Order ‘Your Fortune in the Micro
Computer Business' today and receive the
latest 1984 computer listing of every British
and European computer, business equipment
and telecoms exhibition — your contact list for

exclusive ‘trade-only’ introductions!

Or, why not start up and then
sell out? Volume 2 - Growth,

Survival and Success — tells
you how and when to get out and
get rich.

Find out how to formulate your
personal plan for consistent and
steady growth — vital for beginners
and those already in the micro-
computer business.

These two volumes — Your
Fortune in the Microcomputer
Business —are written by asuccess-
ful computer entrepreneur and are
big sellers in the USA. Take the
initiative and order your copies

YOUR FIRST STEP TO YOUR FIRST FORTUNE...

Send to: New Era Press, PCW 347, Lambourne Woodlands, ]
Newbury, RG16 7TW. Co. reg. in England number 1331649

B Yes,Iwanttorun my own profitable micro computer business — send i
] me the two volume set of ‘Your Fortune in Microcomputers’ today, [
] plus my free exhibition printout.
] [ I enclose a cheque for £29.95 plus £1.10 postage and packing, ]
B total £31.05, payable to New Era Press. ]
[_] Chargemy Access cardno. i
= (] Chargemy Visa cardno. I I
Signed ) < Name ]
| ]
Address ! L
| ]
i |
|
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nice to think that software authors will,
quickly wake up to the potential of this
machine and get some independent pro-
ducts on the road. Sales and publicity will
have to become more visible before this
can happen. Apart from the formatter
mentioned earlier, I don’t know of any
software offerings available or about to
become available. If you simply want a
notebook, a communicator and the ability
to knock up, or get someone else to knock
up, Basic programs then you’re away. If
you really need a spreadsheet then you’re
going to have to consider the vastly more
expensive Grid Compass machine or wait
for the relevant software to appear.

[ 4
Documentation
Three manuals were provided — User’s
Guide, N82 Basic Reference and Personal
Applications Kit Guide. Each is clear and
pretty thorough except when I wanted to
get down to the real detailed technical
stuff. I definitely needed some sort of
technical reference manual to help me
figure out my RS232 connection problems.
And now I come to think about it, I had to
tune my tape recorder in by guesswork.
The manual didn’t tell what to expect to
appear on the screenifthings were/weren’t
going well. Infact the name of the program
appears if all is going well. Apart from
these reservations, I’d say the manuals are
fine.

Prices

All prices exclude VAT.
£

8201A  PC-8201A 475
8206A  RAMcartridge 195
8294A Centronicscable 20
8295A-N RS232cable-normal 21
8295A-R RS232cable-reversed 21
8299A-6 6-pinBergcable 4
8299A-8 8-pinBergcable 4
8281A  taperecorder 58
8221A  thermalprinter 85
8201-06 8kRAMchip (fitted) 59

The PC-8201A price includes a soft vinyl
case, three manuals, applications cassette,
batteries and cassette cable.

Allitems are available for delivery now.

[}

Conclusions

Well, the Japanese certainly did the right
thing by pursuing CMOS and LCD
technologies through their calculator acti-
vities. This machine brings together in one
superb package the results of their en-
deavours. I can see a lot of busy people
rushing out to buy one of these portable
computers. They are the first truly sup-
plementary computers we’ve seen. They
can be used to great effect in conjunction
with existing machines if you can get them

Benchmarks
BM1 2.6
- BM2 6.7
BM3 17.3
BM4 17.3
BMS5 18.5
BM6 30.6
BM7 46.9
BMS8 9.8
All timings in seconds. An explanation of
the Benchmark programs is included in
this issue.

talking to each other. My feeling is that the
NEC currently offers much better value for
money than the competition—it costsless,
sports more memory and has the undeni-
able advantage of the RAM disks. If you
are the sort of person who needs mobile
computer power then you will see your
productivity take a dramatic upward leap
as a result of owning a portable computer.
And at today’s prices that must make the
NEC PC-8201A a front-runner for your
money.

Technical specifications

CPU
RAM

ROM
Display
Keyboard

External storage
/O

Built-in Software

Applications

80C85 (CMOS 8085)

64 % 240 pixels

191.2. X 50.4mm LCD
67 keys, including five function keys (give 10 functions) and four
cursdr keys. Graphics character access via GRPH key.

disks (see above), Cassette (600 baud)
Centronics, RS232, Cassette, H-P Bar code, 8-pin and 6-pin
Berg sockets (like the new telephone sockets)

N82 basic

TEXT — simple bu} good wordprocesor
TELCOM — drives communications through the RS232 port

Calculator

Print formatter
Investment portfolio
Linear forecaster
Loan evaluator
Schedule keeper
Character definer

Memory bank backup
Inter bank file transfer

Bank accessor

Terminal mode accessor

Bar code reader
Music

Tank game
Snake game

, 2.5MHz

16k expandable internally to 64k
32k plug in cartridges (RAM disks)
32k expandable internally to 64k

8 lines of 40 characters

‘Themicrocomputer’s perfectly portable— I just wish I could say thesamefor the programmer. . .’
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= ARIES-B20 -

Features

% Adds 20K of useable RAM to
your BBC Micro

% Run programs up to 28K long in
ANY SCREEN MODE

% Extra memory can be used
directly from BASIC | and ],
VIEW 1.4, FORTH, LISP, and
many other existing programs

% ARIES-B20 is compatible with
all correctly written BBC Micro
software, on cassette, disc,
sideways ROM or cartridge

% Don't be deceived: this product
is unique — no other expansion
unit has these capabilities

% Complete compatibility ~ARIES-
B20 uses only documented
MOS facilities

% Fitted in 5 minutes using only a
screwdriver

% Simply plugs in inside the case

% No soldering or cutting

% (Unlike some add-on products)
will cause no damage to your

How to Order:

Send cheque or postal order
made payable to:. Cambridge
Computer Consultants Ltd and
forward to:

Cambridge Computer
Consultants Ltd, FREEPOST,
Cambridge CB1 1BR
Telephone Cambridge
0223- 210677

Add 20

toyour BBC/
_microin
five minutes

BBC Micro— canbe /
removed at any time /

% Incredibly simple to
use
% Patent applied for

% Price £99.95 including post,
packing and VAT

% If not completely satistied with
your purchase, we will refund
your money in tull providing you
retumn the ARIES-B20 in good
condition in its original

% Designed in Cambridge by packaging within 14 days
BBC Micro experts

% Top quality manufacture

% Unquestionably the most
important add-on ever
produced for the BBC Micro

% Top software houses are racing
to produce the “super-
programs” made possible by
the extra capacity

Machine requirements:

% BBC Micro model B

* MOS 1.2 or later

% Plugs into CPU socket and 1
sideways ROM socket

% | year guarantee.

* Available mail-order only

% Official purchase orders
accepted from bona-fide
educational establishments, all
other trade cash-with-order

Also available IEEE-488 interace.
Coming soon: Compatible ROM
expansion board.

Please send me (Qty). . .... .. .. ARIES-B20(s) at £99.95 (incl. p.p. & VAT).
[ enclose a cheque/postal order made payable to
Cambridge Computer Consultants Ltd for £. ... ... . ..

l Name (block letters) . ..... ... .. ... .. ..

ACICEEE S e o n an o - IR D B D S

I Cambridge Computer Consultants Ltd, FREEPOST Cambridge CB1 1BR

Telephone Cambridge 0223-210677



CHECK YOUR DIGITS

The problems of accurate dataentry were highlighted recently by the Koreanairlinertragedy: one theory
entertained by investigators was that the pilotinput the wrong coordinates to his navigationcomputer. Here
Michael Grose explains how check digits play apartin our everyday lives and provides you witha Modulus

11 Check Digit Calculatorto typeinand run.

In the early days of automation a South
African bookseller is said to have sent an
order to an American publisher for one
copy of a book to be delivered direct to his
customer quoting order number 1819. In
due course the customer was rather taken
aback to find on his doorstep thirty two
mailbags containing 1819 copies of the
book quoting order number 1. Numeric
references are convenient for data entry
and processing but they have the big
disadvantage that, lacking the redundancy
of natural language, they are less meaning-
ful than words to most people.

As a result some modern systems use
alphabetic reference codes. A notable
nursery’s catalogue has, for example:

LILIUM pardalinum giganteum LIPGIG
regale LIREGA
tigrinum fortunei LITFOR

where the derivation of the reference from
the name is obvious, and therefore carries
more meaning to everyone who has to deal
with it than, for instance

C208510036.

Butnumbers remain convenient for data
entry: a calculator-style keypad is faster
than a keyboard and leaves the left hand
free to manipulate the input documents.
The normal practice, therefore, is to add a
check digit to the reference number, which
will detect almost, but not quite, all
mistranscriptions or miskeyings. There are
many check digit schemes, but they all
share the general principle of a digit by
digit calculation on the base number giving
a single-digit result which is appended to
the original number. If a digit is altered or
transposed then the result of the calcula-
tion, and hence the check digit, changes. It
" is thus a smaller analogue of checksum
calculations on whole messages.

Anillustration of the use of check digits,
which can be based on published informa-
tion and thus does not compromise the
security of anyone’s financial transactions,
is the ISBN (International Standard Book
Number) which is printed in practically
every book these days. Its relative, the
International Standard Serial Number, is
carried by many magazines (but not
PCW). This began over 15 years ago when
WH Smith was planning its new computer-
controlled warehouse in Swindon and
required a unique identifier for every item
that passed through it. At the same time
some publishers were beginning to adopt
.various numbering schemes for their own
- titles to help with their own systems. In the
event a trade-wide agreement on a nine-
digit Standard Book Number was reached.
It was to have three parts: a publisher
prefix, a title number, and a check digit.

The prefix and the title number were both
of variable length within the overalllimit of
eight digits and this solved the problem
that some publishers are much more
prolific than others. The nineteen largest
were given prefixes 00 to 19 (with HMSO
taking two, 10 and 11). This allowed them
up to a million titles each. The next group
had three-digit prefixes, 200 to 699, with
room for 100,000 titles; four-digit prefixes
were 7000 to 8499, down to seven-digit
prefixes from 9500000 onwards for very
occasional publishers with space for only
10 titles each.

The check digitis calculatedmodulus 11.
Thatis to say that each of the eight digits of
the base number is given a weighting:
digit: 12345678c/d
weight: 98765432(1)

When each digit is multiplied by its weight
the sum of the products, including the
check digit, whose weight is 1, is exactly
divisible by 11 in a valid number. Thus the
check digit is calculated by summing the
products of the eight digits of the base,
dividing by 11 and subtracting the remain-
der, if greater than 0, from 11. This
immediately leads to a problem: the check
digit must be a single digit if the number is
to be nine digits long, yet one in every
eleven numbers will have a remainder of 1

and a check digit of 10. The answer (this
was in the days before hex) was to use the
letter X, the Roman numeral for 10, and
this solves the problem at the cost of some
inconvenience in programming, and a
stretch to a different part of the keyboard
for the one numberin eleven that has an X.

The current ISBN scheme is an exten-
sion of this. An extra digit, weight 10, is
added at the front to indicate the origin.
Thus all ISBNs have 10 digits, and French
onesbegin witha2, German with a 3, while
Anglo-American ones now begin with a
zero, the only digit which could have been
added to an existing SBN without affecting
its check digit.

In practice the same routine can be used
both to calculate a check digit for the first
time and to validate a number which
already has one by comparing the result of
afresh calculation on the base number with
the check digit as given. If the two do not
match thenthere hasbeen an error, and the
ISBN scheme is said to ‘detect virtually all
transposition errors, and transcription
errors involving the use of a completely
erroneous digit. Detection of entirely
random error is well above 90 per cent.’
Other weights are possible and produce
different results. There are of course many
possible routines, but the one presented

10 REM [CHECK DIGITS] Version 1.0
20 OPEN#0,0,"L":
30 ?:?:?7:?:?7:2?TAB(30);*C H E C K

of 27.viii.B83
REM Set 80-column screen & Clear it
DI GI1 T 8":?2:2:?

40 ?"This program provides an example of how a general check digit subroutine ma

50 ?"be used in a variety of check digit schemes. Enter an asterick, ‘*’, in pla

ce"

60 ?"of a number to reset.":?:?:?

100 INPUT("Enter 1 for ISBN type number, 2 for C20 type number, 3 to stop : “)OP

110 1f OP=1 THEN FC=1: WE$="X38765432": GOTO 150

120 JF OP=2 THEN FC=2: WE$="078463521": GOTO 150

130 IF OP=3 THEN 300

140 GOTO 100

150 INPUT("Enter 1 to assign ©/d, 2 to validate number, 3 to reset : “)OP

160 1F OP<1 OR OP>3 THEN 150

170 oN OP GOTO 210,310,100

200 REM Assign check digit

210 INPUT("Enter length of Base Number (up to 9 digits) : ")N

220 IF N<1 OR N>9 THEN 210

230 WES=RIGHTS (WES ,N)

240 ?“Enter a";N;"digit number™;: INPUT(" : ")TE$: IF TEs="%" GOTO 150

250 IF LEN(TES)<ON THEN 240

260 GOSUB 1000: IF CD$=CHR$(255) ?"Error": GOTO 240

270 ?"Number with check digit = ";TE$;CD$: GOTO 240

300 REM Validate Number with check digit

310 INPUT("Enter length of Number (up to 10 digits) : “)N

320 IF N<1 OR N>10 THEN 310

330 WE$=RIGHTS$(WES ,N-1)

340 ?"Enter a"jNj;"digit number"; :INPUT(" : ")OPs$: IF OP$="%" GOTO 150

350 IF LEN(OP$) (>N THEN 340

360 TES=LEFT$(0F%,N-1)

370 GOSUB 1000: IF CDO$=CHR$(255) ?“Non-numeric characters present”: GOYO 340

380 IF CD$=RIGHT$(0OP$,1) ?*"Valid": GOTO 340

390 ?"lnvalid. C/D for ";TE$;" is *;CD$: GOTO 340

900 END

1000 REM [CALCULATE CHECK DIGIT)

1310 IF NUM(MID$(TES,FC)) = 0 THEN CD$ CHR$(255): RETURN: REM Error check
20 sSU = 0

1030 FOR 1 = FC TO LEN(TES)

1040 IF MIDS(WES,I,1) = *“X" THEN SU SU + VAL(MIDS$(TES,1,1))*10: GOTO 1060

1050 SU = SU + VAL(MIDS(WES,1,1)) * UAL(MID$(TES,I,1))

1060 NEXT 1

1070 RE = (SU/11-INT(SU/11)) * 11: IF RE = O THEN CD$ = "0": RETURN

1080 CD = 11-RE: IF CD > 9 THEN CD$ = *X": RETURN

1090 CDs = CHR$(CD+48): RETURN: REM [END CALCULATE CHECK-DIGIT]}
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here has the advantage of generality: it can
be used for various modulus 11 schemes
just by varying the weights.
On entry it expects:

1: the base number as a string of digits in
TES$ (or Test String);

2: the weights to be applied to each digit as
a second string of digits (+ X for 10) in
WES$ (Weight String); and

3:the position of the first significant digitin
FC (First Character). This allows for the
use of an alphabetic prefix as in
C208510036 quoted above. If this is done

the WE$ must have a weight for each .

skippedcharacter tokéep the twostringsin

line even though they are not used.in the
calculation.

On exit CD$ (Check Digit String)
contains the check digit, which can then
either be added to the base number or
compared with the existing check digit.

The internal variables are:

SU for the sum of the products,
RE for the remainder,

CD for the value of the check digit,
I as the loop counter.

The subroutine itself at 1000 to 1090 is
relatively compact, but is embedded here
in a program which shows how it can be
used to calculate or verify a check digit

using a variety of weights by varying the
input to the routine alone. The Basic used
is NewBrain Basic. The main incompatibi-
lities with other dialects, apart from the
punctuation of input statements, will be
the optional test for non-numeric input in
1010, and the setting of an 80-column
screen in the main program at 20. The
screen width is not vital to the running of
the program, but aesthetic considerations
would suggest a rearrangement of some of
the prompts if the screen were much
narrower.

(END]
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LEARNING WITHLOGO

With the increasing use of computersin education, thechildren of the 80s are being used to
challengethe validity of conventional learning methods. The high-level computer programming language,
Logo, pioneered and developed by Professor Seymour Papert, encourages childrentouse alltheir faculties

tothefull andto overcomethetraditional animosity towards scientificsubjects. Surya investigates.

Logo is well-known in the primary educa-
tion field as a programming language for
children, and versions of the language exist
or are promised shortly for most popular
home machines. Most people who are not
directly involved in working with the
language think of Logo as consisting solely
of ‘turtle graphics’. As I was to discover at
the first annual conference of the British
Logo User Group (BLUG), Logo has
come a long way in recent months.

Background

Logo grew out of research into artificial
intelligence at MIT in the 1960s. Its origins
are well documented and, like Dick Olney
in his Logo' feature in the June issue of
PCW, I recommend anyone with even a
passing interest in the language to read
Seymour Papert’s book Mindstorms:
children, computers and powerful ideas.

Logo began life as a very simple
language to control the movements of a
mechanical robot, christened a ‘turtle’
because of its size and shape. These
instructions took the form ‘FORWARD
10, RIGHT 90, BACKWARD ¥5’, and so
on. The sequence of instructions would
move the turtle ten lengths forward, rotate
it 90 degrees and then move it back five
lengths. The turtle also contained a pen
which could be raised and lowered under
program control using the commands
PEN-UP and PEN-DOWN. By placing
the turtle on alarge sheet of paper, it could
be used to draw shapes and patterns by
issuing the appropriate series of com-
mands— in other words, by writing a Logo
program.

As visual display units fell in price,
‘screen turtles’ became practical. Instead
of using a mechanical robot to draw
pictures on paper, a dot could be moved
about tocreate pictures on thescreen. This
israther more abstract than the mechanical
turtle, but most children find the transition
an easy one, and the screen turtle has a
number of advantages.

Firstly, it doesn’t require the kind of
setting up that a mechanical device
demands.

Secondly, attractive as robots are where
children are concerned, mechanical de-
vices are somewhat more prone to break
down than electronic equipment.

Thirdly, and most importantly, the
screen turtle opens up possibilities that
would be difficult (multiple turtles, for
example) or impossible (three-
dimensional movement) using amechanic-
al beast. The mechanical turtle still has its
place, however, as an introduction to the
language and with children who find the
screen turtle difficult to relate to.

In the early days, screen resolutions

were low. This placed limits on what could
be done with the language, but the graphics
facilities of today’s machines are a diffe-
rent matter. Sprites, particularly, offer
some exciting possibilities, and this is a
subject I’ll return to later.

Logo has an obvious appeal to children.
It operates in the ‘real world’: children can

see and touch the turtle. To plan or debug a™

Logo program, children can either draw
their design on paper or ‘play turtle’ — act
out the role of the turtle. themselves,
moving and turning according to the
instructions they are giving the turtle. The
result is something concrete; some very
attractive pictures and designs can be
drawn using Logo. The language encour-
agesimaginative ideas. Children are rarely
deterred by the complexity of a task as
easily as most adults are: they have anidea
and concentrate on it until they get what
they want. And, of course, Logo is a lot of
fun!

Language

Logo is very much more than a picture-
drawing program to amuse kids for a little
while. There are very simple programs
available which describe themselves as
versions of Logo but offer little more than
the ability to draw pretty pictures on the
screen. These do a great disservice to the
language.

As with any other programming lan-
guage, there is aseemingly endlessnumber
of dialects from which to choose. And, as
with Basic, most of the variations are
pretty meaningless, and could easily have
been avoided if different companies had
only talked to each other before coding up
their respective implementations. Com-
mercial considerations, unfortunately,
make this type of dialogue difficult.
Anything which describes itself as a full
implementation of Logo should, however,
offer variables and arithmetic functions,
repeat loops (equivalent to the Basic
FOR-NEXT), conditional loops (similar
to WHILE-WEND), true procedures and
Lisp-style list-processing facilities. The
description given below is not based on any
particular implementation but simply sets
out to give a taste of the language. Most of
the versions being released at present
appear to be broadly similar given the
machine differences.

The use of variables is as per most
languages. Meaningful variable namescan

be used, and variables can be either local or
global. Arithmetic functions are written in
Polish Notation. The basic expression
‘LET A=B+C’wouldbecome ‘MAKE’A
ADD :B :C,’ for example. Forth program-
mers, who work in Reverse Polish Nota-
tion (see PCW November — ‘Maths at a-
Pass’), will have little difficulty in adapting
to Logo; for those of us who were brought
up on a strictly kosher diet of Basic,
however, a lot of habits have to be
unlearnt.

Counter-controlled repeat loops usually
take the form ‘REPEAT 360 [FOR-
WARD 1 RIGHT 1],” everything within
the square brackets being repeated the
specified number of times. This line of
code, incidentally, draws a circle; Basic
programmers take note! The Logo code is
simple, short and eminently readable.
Think what an equivalent piece of code
would look like in your average dialect of
Basic!

Conditional loops generally work in an
identical fashion to WHILE-WEND, ex-
cept that the WEND is usually implied by
the structure of the statement rather than
explicitly stated.

Atari Logo offers an additional state-
ment ‘WHEN’. This works in a similar
fashion to the Basic ‘ON ERROR’, butcan
detect any given condition rather than just
errors. You could, for example, have a
statement ‘WHEN NOT EQUALQ
KEYQ 0 THEN STOP’. This statement
would, in Basic, look something like
‘WHEN INKEY$<>0 THEN END’ and
would instruct the program to stop execu-
tion as soon as a key is pressed. This allows
the same conditional test to be made
continually throughout a program rather
than repeatedly accessing a procedure
everytime you want to make the test.

Procedures may be defined at any point,
and can be called recursively. The state-
ment ‘BUILD HOUSE’ (‘TO HOUSE’ in
most dialects) means that you want to
build, or define, a procedure called
HOUSE. You will be placed into the
define mode, and can write the procedure.

‘Logo actively encourages ‘top-down’
programming, the idea behind which is
thatthe initial problemisbroken downinto
a number of smaller problems which are
in turn broken down into smaller
problems . . . until finally each compo-
nent part of the problem is solved. When
the component procedures are strung
together, the whole problem is solved.

Asthe language does notjudge — nothing the child can
doislabelled as “wrong” ora “mistake”— children are not
afraidto experiment’
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To take the example of a simple
database, the top level procedures might
look something like:-

DATABASE
INITIALISE-VARIABLES
OFFER-INSTRUCTIONS
PRESENT-MENU

CREATE-NEW-FILE

ACCESS-EXISTING-FILE

END-PROGRAM

Each of these procedures is then broken
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down into more detail. Thus ACCESS-
EXISTING-FILE might be broken down
into:-
PRESENT-EXISTING-FILE-MENU
SEARCH-FILE
ADD-DATA-TO-FILE
DELETE-DATA-FROM-FILE
EXIT-EXISTING-FILE-
PROCEDURE
and so on. Each level is logical and
readable, and you only begin coding the
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core routines when you have worked out
exactly how the program is structured.

List processing

List processing is the name given to an
approach to language design. Languages
which take this approach include Lisp
(LISt Processing), Prolog (PROgramming
in LOGic) and Logo.

List processing languages take as their

PCW 145



|

LEARNING
WITHLOGO

starting point that any set of data — be it
names and addresses, statistical tables,
mathematical coordinates or whatever —
can be represented as a list. The definition
of a list, in computing terms, is a set of one
or more data items. Given that computers
exist for the purposes of processing sets of
data, any programming application can be
tackled in terms of processing lists.

Asstrikingillustration of the power ofthe
list processing approach to programming
was given through the list processing
workshop which followed the conference
itself. Around thirty people, most of whom
(including myself) had little or no experi-
ence of list processing, worked in groups of
three to produce versions of ‘Eliza’ — the
famous conversational program — after
perhaps a couple of hours’ instruction in
the language. Our team’s effort — a joint
venture by PCW and Practical Computing
(whatever that is) — was not exactly
elegant, but it did work. Not only would it
have been unimaginable to produce a
version of Eliza in Basic after only two
hours’ experience of the language, but our
Logo code amounted to no more than
about 25 lines.

Lists are similar to Basic arrays, but are
muchmore flexible and—since they are an
integral part of the language—donothave
to be dimensioned or explicitly defined.
Lists can be easily and logically added to,
subtracted, evaluated or recorded as
required. PCW will be covering this
subject in more detail in a future issue.

Philosophy

With the ongoing — often heated —
discussions about the relative merits of
different computer languages, it’s fashion-
able to talk about a language in terms of its
overall philosophy as well as its features.
While any language has its own approach
to problem-solving, Logo was developed
with a very clear educational philosophy in
mind.

This philosophy has as its basis the belief
that education should take the natural
curiosity of the child as its starting point.
Traditional education tends to place a
greater emphasis on the learning of facts
than on developing true understanding.
This view is, of course, an oversimplifica-
tion and one which many educationalists
would dispute, but we have only to look at
our method for establishing the success of
an individual’s education — the examina-
tion — to see where our priorities lie.

Toillustrate this point, Seymour told of
alittle experiment he had conducted at the
Massachusetts Institute of Technology
which has an international reputation for
producing top-quality science graduates,
particularly in the fields of mathematics
and the physical sciences. Given a formula
and some figures, they will produce an
answer to the ‘nth’ decimal place. Yet
presented with a simple exercise:-requiring

understanding rather than rote applica-
tion, a surprising number of students
failed.

The exercise involved a pendulum
swinging backwards and forwards. The
students were asked what would happen if
the rope were cut while the pendulum was
in motion. A disturbing number of stu-
dents stated that the pendulum would fall
directly downwards. In this view, they
were making the same mistake as young
children often make with the old puzzle
about swinging a ball around their head: if
the rope were cut, in which direction would
the ball fly off?

Although the students had all the
technical skills involved in manipulating
known formulae, they appeared to have
very little understanding of the physical
laws behind the formulae. Seymour argues
that this is as a direct result of the way in
which such laws are taught.

Taking the example of Newton’s laws of
motion, these are usually introduced
entirely out of the blue. Although the
teacher may try to demonstrate the way in
which the laws of motion are applied to
practical problems, the pupils do not have
any concept of what a ‘law of motion’ is.
Why should motion be governed by laws?
The subject is a difficult one to grasp since
(a) we have no way of physically simulating
a friction-free environment, and (b) we
live in a Newtonian world and take it too
much for grantedtotake anobjective view.

Logohelps usonbothcounts. Firstly, we
can easily simulate a friction-free environ-
ment using the screen turtle, and secondly,
we can use Logo to experiment with an
unlimited variety of laws of motion. If
pupils are introduced to these different
‘microworlds’ from a very young age,
Newtonian motion becomes a natural
progression rather than a step into the
unknown. The specific laws may or may
not be new to the child, but the concept of
law of motionis already a part of the child’s
experience.

Using Logo to create both Newtonian
and " non-Newtonian universes is an
application greatly simplified by the
availability of sprites. Sprites are user-
definable graphics characters which can be
given a bearing, speed, start and end
position and then left to take care of
themselves. The micro is left to worry
about how the sprite gets from A to B while
the user program continues merrily on its
way. Atari Logo also supports ‘collision-
detection’ where more than one sprite
appears on the screen at one time.

Where a machine has ‘sprite capability’,
it makes sense to allow access to sprites
through Logo. Both Atari and TI Logo use
the machine’s sprites, and other imple-
mentations are likely to simulate sprites as
these become more popular.

Seymour stresses that if the learning
processistd develop true understanding, it
must be open-ended. That is to say, the
child must be free to experiment with the
environment provided by the language
rather- than being given set goals to
achieve. It’s all very well saying to a child:
‘Work out how to draw an equilateral
triangle’, but here you are coming back to

the goal-oriented approach. Saying to a
child: ‘Here is a computer. Here’s a list of
the words the computer understands’ may
not appear particularly constructive to
traditionalists, but the child is likely to get
far more from the experience because they
are free to follow their own instinctive
Ccuriosity.

As the language does not judge —
nothing the child can do is labelled as
‘wrong’ or a ‘mistake’ — children are not
afraid to experiment. An indication of the
freedom which children feel to experiment
without fear of mistakesis given by a quote
from a pupil using Logo: ‘It’s quite funny
when something goes wrong.” A stark
contrast to the usual situation where
children will only volunteer an answer if
they feel confident they have it ‘right.’
Pupils will happily launch themselves into
complex and ambitious tasks, and if they
don’t achieve what they set out to do,
they’ll have learnt plenty along the way.
This is a prime argument for the open-
ended approach; children will be trying to
do one thing, get sidetracked by a new
discovery which then leads them onto
something else, andsoon. The original aim
may be quickly forgotten, but the fascina-
tion and learning process continues.

Logo reflects an age-old truth which
educational psychologists have only re-
cently discovered, or at least acted on.
Children — like adults — learn more
quickly and deeply when they are enjoying
themselves. A childwhoisbusily drawinga
Christmas tree or a map of Europe (and I
haven’t just made up these examples) will
discover all kinds of things about geomet-
ry, Logo and mathematics that they would
have found uninteresting if presented in a
traditional form.

It is not easy to bring this kind of
philosophy into schools. Even in primary
schools, the pressure of examinations —
distinct though it may be —is evident in all
kinds of subtle forms. Deborah Booth, a
middle school teacher and member of a
pilot scheme investigating the use of Logo
in schools, talked of the pressures on
teachers to ‘show results’. One of the
implications of using Logo in an open-
ended way is that the pupils may not
commit anything to paper. Deborah de-
scribed the situation she found herself in
during the early use of Logo, where her
class didn’t write down anything, but
committed their procedures either to disk
or to memory. The only tangible output
she had toshowher Head were great sheets
of half-completed drawings which their
owners wouldn’t allow anyone to touch,
fold or roll until they were completed! This
doesillustrate the appeal which Logo holds
for children: primary children very rarely
guard their work with such jealousy!

Deborah Booth described the difficulty
she had in deciding how much help and
information to give her class. When did
supplying necessary information become
directive teaching? In the end, she pin-
pointed three situations where she felt that
the teacher should intervene. These are as
follows:

(i) Where a child asks ‘how . . .?°
By the time a child is asking ‘How do I
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make it do this?’ it has already worked
out what it wants to do and merely needs
technical information. A typical example
is where a pupil realises that it is
merely representing the same instruction
or sequence of instructions two or more
times and asks the teacher ‘How do I tell it
to do this twice?’ It is then appropriate for
the teacher to explain about REPEAT
loops.

(2) To introduce new ideas.

This is a more difficult area. The example
which Deborah used was of a shape
composed of three overlapping triangles.
She suggested that her class try to draw the
shape in the hope that they would realize
that it could be drawn very easily using
three triangles. This was, in fact, spotted.

The difficulty comes in deciding when
the children are ready for a particularidea.
New concepts should never be forced,
since the child may lose interest unless they
can see the relevance of the idea to
whatever they are working on at the time.
On the other hand, someone may be held
back through the lack of a straightforward
concept. Like so many areas in teaching,
much of this comes down to commonsense
and good judgment on the part of the
teacher.

(3) To present a challenge.

If a child is easily meeting set tasks, some
kind of stimulus may be needed in order to
move on. In this situation, the teacher may
offer the child a challenge such as ‘How do
you think a spiral would be drawn?’ Here it
isimportant not to present the challenge as
an assignment which the child must
complete, but simply as an idea which the
child may like to think about. Presenting
new ideas like this will very often lead
children off into trains of thought of their
own which integrate the new idea with
other things on which they are already
working.

Two other points which arose for
Deborah were: Should children work
together in groups, and — if so — should
the groups be of the same or mixed ability?
~ Onthe first point, she decided thatsmall
groups were the best arrangement. This
was partly for purely practical reasons — it
gave each pupil more time on the computer
— but also to facilitate group discussion.
Any programmer, professional or hob-
byist, knows the value of a second pair of
eyes when it comes to sorting out a
particularly tricky problem. Programming
in general and Logo in particular are as
much about thinking laterally as logically,
and it is for this reason that working in
groups is so valuable.

Group discussions were spontaneous
and urgent. Any primary school teacher
will tell you how difficult it is to start
artificially a group discussion. This is
indicative of another of the benefits of
Logo; that it teaches covertly as well as
overtly. Besides learning about program-
ming and problem-solving, pupils also
learn how to put across a point of view,
keyboard skills and many other peripheral
activities. Infact, given the current interest
in ‘life skills’, the social aspect of Logo is
probably of as much value as its more
academic angle.

‘This philosophy has as its basis the beliefthateducation
shouldtake the natural curiosity of the child as its starting
point.”

On the second point, and to my surprise,
Deborah decided to place children in
groups of roughly similar ability, bearingin
mind that ability in using Logo may not be
related to ability in other areas. I say ‘to my
surprise’ since I had always seen Logo as
being used in mixed groups decided by the
children. This has the advantage that faster
children will help slower ones, and also
allows for the fact that an apparently slow
child may surprise with sudden insights.

In practice, Deborah found that in
mixed-ability groups, the slower children
got leftbehind as the faster ones shot off to
follow their latest weird and wonderful
inspiration.

Initially, Deborah had been setting up
the system ready for use before the class
arrived. She decided at an early stage that
this was a mistake since it retained an aura
of mystique around the computer. It was
either all set up and running Logo or it was
switched offin a corner. Once they had had
the setting up procedure written down for
them, the class of children was perfectly
capable of switching on and booting up
Logoitself. The children handled the disks
with almost absurd care, in the full
knowledge that it contained their valuable
procedures.

Not everybody agrees with the open-
ended use ofthe language. The ‘Edinburgh
school’, members of the Logo project at
the Artificial Intelligence department of
Edinburgh University, tend to present
Logo in a more traditional fashion with
workbooks and specific projects for pupils
to tackle. At present, it seems that this
approach may win through in British
schools. I will be disappointed if this turns
out to be the case, since I feel that the
structured approach limits creativity and
does the language a great injustice. Time
will tell.

The future

Perhaps the main reason that I wanted to
attend the Logo conference was to get an
idea of the directions in which Logo is now
heading. Although a devoted convert (as
you’ve probably gathered by now!), I did
wonder whether the language could con-
tinue to grow and develop. I was pleasantly
surprised, firstly, by the complexity of list
processing facilities offered, secondly, by
the possibilities opened up by sprites, and
thirdly, by Professor Seymour Papert’s
talk on likely future developments.
Seymour’s main proposition was that
Logo is simply a general control language.
Logo is intended to manipulate what he
describes as ‘microworlds’. Microworlds
include mechanical —and screen— turtles
and sprites, but can include an infinite
variety of other environments. The ‘dyna-
turtle’—isone, usinga Logo buggy toread
bar-codes which are then turned into
musical notes (!) isanother. Logois limited

only by our imagination!

Seymour feels that, although it is
interesting to see more and more powerful
versions of thelanguage develop, itisin the
development of new microworlds that the
future of Logo lies.

A prediction I will makeis that right now
one or moré companies are working on a
micro supporting Logo as the standard
high-level language in ROM. We’re
already seeing implementations of Logo
on some high-powered machines includ-
ing Waterloo Logo and Dr Logo for the
IBMPC. Given thateverybody agreesthat
Basic’s days are numbered (‘Communica-
tions’ page, stand by!), it seems a natural
development for Logo to step in to fill at
least part of the gap.

Seymour talked about part of the appeal
of Logo being in ‘learning as a subversive
activity’. If children feel they are not being
given the whole story, their desire to learn
about it is very much greater. He illus-
trated this point with a lovely anecdote
about a group of first-graders in an
American school.

The teachers in this particular school
had got together and decided that compass
bearings were too complicated for first-
graders and should not be introduced until
later. Accordingly, they only told their
class about the commands forward, back-
ward, left and right.

This worked fine, until the first-graders
noticed that teachers and older pupils
would draw lines of varying angles by
inserting various numbers into their prog-
rams. They didn’t know what these
numbers were, but they did realize that
they were not supposed to know about
them. In consequence, a number of sorties
were organised to interrogate third-
formers about the mysterious numbers.

Amid much confusion and whispered
discussions, an excited first-grader finally
hit upon the solution! The numbers were a
code for directions! All they had to do was
to crack the code. The entire class spent a
month working on cracking this code, all
without the teachers knowing anything
about it. Eventually, they had it pretty-
much worked out and were able to use the
‘code’ in their own programs!

Toquote Seymour Papert: ‘People often
accuse me of over-estimating the ability of
children to understand. That is not so.
Children are capable of far more than I
everimagine.’

Fordetails of future British Logo User
Group events, copies of the BLUG
newsletter ormembership details, please
contact Pam Valley atthe address below .
BLUG welcomes new members, whatever
theirinterestin Logo, be they
educationalists, hobbyists or people
workingin the micro industry. The address
forenquiries is: Pam Valley, BLUG, 26
Tithby Road, Bingham, Notts NG138GN.
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No writs were issued. There were no
acrimonious exchanges and a good time
was had by all. The 1983 PCW 4th
European Chess Tournament provedonce
more that computer chess tournaments,
even with commercial suppliers involved,
can be great. The Tournament was a nine
round Swiss event, held as part of the PCW
Show from 28 Sepember to 2 October at
the Barbican, London. For those of you
who don’t know what a Swiss tournament
entails, it is a clever arrangement which
ensures that if you keep winning, the going
gets harder round by round. If you lose,
and keep losing, it gets easier and easier to
win a game. Play was at the rate of three
minutes a move, and unfinished games
were adjudicated after five hours play.

If ever there was a tournament that
asked a lot of its participants, this was it.
The Barbican Exhibition Halls have their
power shut off at 7pm, so to complete two
rounds a day play had to start at 8.30am
every morning. A very long day for all
concerned.

Fortunately, five hours play turned out
to be quite sufficient and very few games
had to be adjudicated. Dr John Nunn,
Britain’s leading grandmaster, took
charge of thisdepartment, so there wereno
disputes about the adjudicator’s verdict!

There is always something fascinating
about the first round of a Swiss tourna-
ment. Nobody, or in this case, no machine,
has yet disgraced itself, no blunders have
been committed, no brilliancies executed.
That relentless separation of the best from
the worst still lies ahead.

The rough plan for the first round
pairings adopted by Peter Morrish, who
controlled the pairings for each round, was
to divide the field into groups of four,
based largely on guesswork as to the likely
playing strengths of the various programs.
Machinesinthe top group were then drawn
randomly against machines in the lowest
group and the middle groups were paired
off against each other.

We started the first round with twelve
programs present out of an expected
fourteen. SciSys had hoped to have a
working prototype of its Superchess from
Hong Kong in time for the Tournament,
but various things intervened and a phone
call halfway through the first round madeit
clear that it would not be entering.

This should have left an odd number for
the first round draw, but Artic Computing
had got itself into a muddle and thought
that the Tournament began on Thursday
instead of Wednesday. Since play started
at 8.30am, when Artic’s stand at the show,

CHESS TOURNAMENT

Tony Harrington presents an analysis of play at thePCW 4th European Microcomputer Chess Tournament.

in common with nearly all the exhibitors
stands, was bare of a living soul, the
problem of odd numbers didn’t make itself
felt till the second round. Fortunately,
since the second round started at 2pm
whenall the exhibitors were at their stands,
we were able to tell Artic thatithad missed
the first round and had better look sharpish
if it didn’t intend to miss the next.

The presence of Artic, however, made
the odd number of entrants a problem.
Rather than give one of the programsa bye
each round, we looked for a ‘default’
machine. The distributors of both Novag
and Conchess had display stands in the
Tournament area so there was no shortage
ofanextramachine tobe coaxedin with the
promise of a free entry.

Novag was already in the Tournament
with Constellation, and Conchess had
decided not to enter because its latest
openings book cartridge was not yet
available. But Intelligent Software had a
very interesting new auto-response board
on display on the Novag stand, called
Chess 2001.

A madified version of this program was
already in the Tournament, running on a
Sirius computer in the ‘home computer’
category. How would the unmodified
program, running on the machine it was
designed to serve, perform? David Levy
leapt at the chance of having yet another of
his ‘offspring’ in the Tournament and
Chess 2001 accordingly came in to even up
the numbers.

Theline up of programs at the start of the

Tournament (or at least, by the start of the
second round) was as follows:
Advance 3-0, by David Wilson and Mike
Johnson (amateur), running on a bit-slice
machine; Colossus, by Martin Bryant
(amateur), running on an Apple; Caesar,
by John Lowe (amateur), running on a
Tandy Radioshack; Chessnut 2, by Geoff
Bulmer (amateur), running on a modified
Acorn; Merlin X, by Jeff Rollason
(amateur), running on a Nascom 2;
Albatross, by Mike Parker (amateur),
running on a Nascom 1; Mephisto Ex-
perimental (commercial); Constellation,
by Novag (commercial); Chess 2001 (com-
mercial); Spectrum Chess II, by Artic
Computing (home computer), Spectrum;
Cyrus 1.S. Chess, by Sinclair Research/
Intelligent Software (home computer),
Spectrum; Cyrus Dragon, by Dragon
Data/Intelligent Software (home compu-
ter), Dragon; White Knight 11, by BBC
Publications/Martin Bryant, BBC; Cyrus
2-5, by Intelligent Software, Sirius with
Z80 card. !

The draw for the first round looked
unlikely to produce anything dramatic.
Many of the machines present were
unknown quantities, and the clashes
everyone wanted tosee were scheduled for
later rounds. The pairings were as follows:

Draw and results for Round One

(1) Advance3-0 v§
(1) Colossus Vs
(0) Caesar vs
(1) Cyrus2-5 vs
(1) Albatross Vs
(1) WhiteKnight11 vs§
CyrusI.S. Chess (0)
Mephisto Experimental 0)
Constellation (1)
Merlin X (0)
Cyrus Dragon )
Chessnut2 ©)

(¥2) bye awarded to Spectrum Chess and
Chess 2001.

The game that, on paper, looked as if it
would be the most interesting was that
played by the Mephisto Experimental.
This machine has had a great deal of work
putintoitin an attempt to move away from
brute force analysis into more selective,
‘intuitive’ evaluations. Unfortunately, as
this first round and the rest of the
Tournament showed, there are still a few
bugs to be ironed out.

Martin Bryant’s Colossus is a successor
to his White Knight Mk.10 program which
won the prize for the second best amateur
program in last year’s Tournament. So it
could be expected to put up a good
struggle. On the day, though, it began with
what can only be described as extreme
caution. The opening moves were:

1 Nc3d5

2 e3 Nf6

3 d4 Bg4

4 Be2 BxB
5 KNxB Nc6
6 0-Oeb

As these first few moves made plain, this
was not going to be a memorable game.
White began with all the aggressive
enthusiasm of a dumpling, and Black’s
reaction was somewhat mindless. The full
game score will appear in the gamessection
at a later date. Suffice it to say here that
although the postion livened up a little,
Mephisto lost is way in a relatively simple
position and threw away the game.

The game between Novag and John
Lowe’s program, Caesar, was a Guioco
Piano in which Caesar, as White, gave up
the customary pawn for superior piece play
that never happened. An ill-advised romp
after pawns by the White King in the end
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game turned out to be suicidal and the
Constellation found itself with an easy win.
Advance 3-0 was always going to be too
strong for the Spectrum version of Cyrus.
Draw and results for Round Two

(1) (0) White Knight Vs
(1) (1) Constellation Vs
(1) (0) Albatross Vs
(*2) (1) Chess2001 Vs
(0) (1) Mephisto 'S
(0) (1) Merlin vs
(0) (1) Cyrusl.S. Chess vs
Advance 3.0 (1) (1)
Colossus (1) (0)
Cyrus2.5 1) (V)
Spectrum Chess (2) (0)
Caesar 0) (0)
Cyrus Dragon ©) (0
Chessnut ©) ©

(The cumulative score achieved so far is the

first bracketed number. The second is the
result of that match.)

Mephisto and Constellation found
themselves playing the other’s opponent of
the morning. Both won reasonably convin-
cingly. Advance 3.0, pitted once again
against a home computer program, found
the going pleasant enough.

This round saw the first game by Chess
2001, drawn against Artic’s Spectrum
Chess II. You can see the full game, with
annotations by John Nunn in the games
section next month. The Spectrum prog-
ram seemed to take the maxim that the
king is a fighting piece a little too much to
heart in this game. The thing that amused
the spectators though, in Nunn’s standing-
room only demonstration of the game
during the Show, was the way Chess 2001
appeared to realise that Black had gone
into self destruct.

It had been trying to win through on the
queenside when the Black monarch began
its lone advance. It promptly stopped all
operations and shuffled its king and rook
about while it awaited developments. ‘At
this point white seems to have decided that
it need do absolutely nothing since black is
doing it all for him,” Nunn remarked.

Draw and results for Round Three

(2) (0) Advance3.0 Vs
(2) (¥2) Cyrus2.5 Vs
(1) (0) MerdinX Vs
(1) () Colossus Vs
(1) (1) Cyrusl.S. Vs
(0) (0) Chessnut vs
(0) (0) CyrusDragon Vs
Constellation 2 @
Chess2001 (1) (1)
Mephisto 1 1)
White Knight 1) ()
Albatross 1) ()
Caesar o @
Spectrum Chess (2) (1)

Mike Parker’s program, Albatross,
which finished the Tournament with one
and a half points — much to its author’s
delight — turned out to be vulnerable to
spectators. Someone took a flashlight
photo rather too close toit and the Nascom
1, on which the Albatross was running,
promptly had a seizure. This prompted
cries of ‘Don’t shoot the Albatross’ for the
nextsevenrounds whenever anyone with a

‘camera appeared on the scene.

The real shock of this round, however,
was the loss — the only one it suffered
during the Tournament — of Advance 3.0
to the Constellation. Again, this will

appear in a later games section.
Draw and results for Round Four

(3) (0) Constellation Vs
(2) (0) Chess2001 Vs
(2) (%) Mephisto Vs
(1%2) (2) Spectrum Chess Vs
(1) (%) Caesar Vs
(1) (0) Albatross Vs
(0) (0) Chessnut vs
Cyrus2.5 2¥2) (1)
Advance3.0 2 @
Cyrusl.S. 2
White Knight (1%) (¥2)
Colossus (1) (0)
Merlin X @ @
CyrusDragon o @

A glance at the progressive scores will
show that Cyrus Dragon is falling behind
itsstable-mates. The reasonis that in the 8k
allocated to the program, there was no
space to build a proper time control
function, so it either played too quickly or
lost on time. The program itself, for those
of you with Dragons, plays a reasonable
game when it doesn’t have to worry about
time.

Draw and results for the Fifth Round

(3) (1) Advance3.0 Vs
(2%2) (1) Cyrusl.S. Vs
(2) (1) WhiteKnight Vs
(2) (0) SpectrumChess Vs
(2) (0) Merlin Vs
1 0) CyrusDragon vs
(0) (%2) Chessnut Vs
Cyrus2.5 3%2) (0)
Constellation 3 (O
Mephisto 2%2) (0)
Caesar 2 @
Chess2001 2 @
Colossus (12) (1)
Albatross 1) ()

One of the best games of the Tourna-
ment occurred in this round, between
Advance and Cyrus 2.5. It is given in full
with annotations by John Nunn in the
games section.

The home computer programs had a
surprisingly successful run against the
dedicated chess machines this time, with
both the Cyrus Spectrum and the BBC
Micro programs beating Constellation and
Mephisto. By the end of the Tournament
Constellation and Chess 2001 emerged as
significantly stronger than the home com-
puter programs. For the Mephisto, we will
have to wait and see. The word from
Germany was that the bugs would be
sorted out before the Budapest World
Championships in mid-October. (By the
time this goes to print, of course, this event
will already have been played.) We intend
to have a full report on the Budapest
Tournament in a later column.

Draw and results for Round Six

(3) (0) Caesar '
(3%4) (¥2) Cyrus2.5 Vs
(3) (1) Constellation Vs
(2%2) (0) Colossus Vs
(2) (1) SpectrumChess Vs

(2%2) (1) Mephisto vs
(2) (1) Merlin Vs
Advance @ @
Cyrusl.S. (3Y%) (\2)
White Knight 3) (O
Chess 2001 3 @
Albatross (12) (0)
Cyrus Dragon 1y (©
Chessnut (2) (©0)

Between players, one might suspect a
‘fix’ in the smooth, grandmasterly repeti-
tion of position draw that Cyrus 2.5 and
Cyrus1.S. Chess seemed to agree between
themselves. But machines are not sup-
posed to behave like that. White Knight
had managed to beat Mephisto in the
previous round, but having lost to one
home computer already, Constellation
knuckled down and outplayed the Beeb
completely, mating it in 26 moves (again,
this game will be in a later games section).

Draw and results for Round Seven

(5) (%) Advance3.0 Vs
(4) (1) Chess2001 Vs
(4) () Cyrus2.s Vs
(4) (0) CyrusLS. vs
(1) (%) CyrusDragon Vs
(*2) (0) Chessnut Vs
(1%2) (0) Albatross vs
Mephisto (32) ('2)
Constellation @ O
Spectrum Chess 3 (2
Merlin 3 (@)
‘White Knight 3 ()
Colossus (242) (1)
Caesar 3 @

Despite an indifferent overall result,
Mephisto did very well in this game to hold
onto Advance and get the half point. (Itdid
well the following round as well to get a half
point against Chess 2001, which was
rapidly emerging as the commercial
machine to beat.)

The clash between the Novag Constella-
tion and Chess 2001 proved very interest-
ing. One game doesn’t settle anything, and
there was only half a point between the two
machines at the end of the Tournament,
but on this game at least, Chess 2001 seems
to have the edge. It won a pawn in a
complex version of the Closed Sicilian
(where White plays 2 Nbl-c3 and omits
P-q4) and never let go after that. This was
another good game and will be givenin full
at a later stage.

Draw and Results for Round Eight

(4) (0) Merlin Vs
(4) (*2) Mephisto Vs
(4) (1) Caesar Vs
(32) (¥2) Colossus vs
(4) (1) Constellation Vs
(3%2) (1) Spectrum Chess vs
(3%2) (1) White Knight vs
Advance3.0 (5¥») (1)
Chess2001 (5) (%)
Cyrus2.5 (4¥2) (0)
Cyrusl.S. 4 (A
CyrusDragon (1'2) (0)
Chessnut2 (*2) (0)
Albatross (2) (0)

Most of the wins in this round were fairly
predictable. Advance ensured that it
would at least share first prize by seeing off
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MINICOMPUTALIKE

PC + REVELATION ™ The Pick operating system is fast

becoming recognised as the optimum

Ple comp atlble environment for commercial data
] processing. The IBM PC is the No. 1 personal
Opel’atlng SyStem computer. Combined with REVELATION ™,
. it bridges the gap between minicomputer
Vanable length and microcomputer.
records Asa front-end to the PC's natural
operating system, REVELATION ™ brings
Extended BASIC the power and sophistication of Pick to the
1o microcomputer without sacrificing access to
Re atlonal Database mainstream software development.

. REVELATION ™ now includes the
Enquiry language R/DESIGN Program Generator. R/DESIGN
Progr am Generator is a highly productive programming aid

that produces either interpretive code or
BASIC source code.

ALSO EXCLUSIVELY AVAILABLE FROM IDM — TEXTPLUS - THE EXECUTIVE INFORM ATION
SYSTEM/WORD PROCESSOR THAT HAS TAKEN THE US PCMARKET BY STORM.

Contact IDM on 0302 786677, the exclusive UK distributor of IBM + PICK.
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Interactive Data Machines
Scawthorpe Hall Great North Road
PICK on IBM SYSTEMS
Telephone (0302) 786677
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CHESS
TOURNAMENT

Jeff Rollason’s Merlin. The Mephisto
achieved yet another creditable draw and
should be worth watching once Hegner
and Glazer sort it out. And so we go to the
last round.

Draw and Results for Round Nine

(6'2) (1) Advance3 VS
(5'%4) (1) Chess2001 Vs
(4'%) (0) Mephisto Vs
(4'2) (1) WhiteKnight Vs
(1'4) (%) CyrusDragon Vs
(1%) (0) Albatross vs
(*2) (0) Chessnut Vs
Spectrum Chess (4'2) (0)
Caesar (5) (0)
Constellation 6) (1)
Merlin 4) (0)
Cyrusl.S. 4¥2) (Y2)
Colossus 4) (1)
Cyrus2.5 4) (1)

And so it was settled. The draw some of us
had been waiting for, Novag against
Mephisto, finally happened, to the dis-
comfort of Mephisto. And the draw that

Chess.

We would like to thank Gould Electro-
nics, of Wrexham, for supplying the power
smoothing equipment. Without these the
computers would have had a very hard
time getting through even one round. [
tried to play a friendly game against the
Sargon 3.5 program without using one of
these devices and the machine fell over
three times in the space of one short game.
Once we plugged it into the power
smoothing box there was no further
trouble. I shudder to think what the
Tournament would have been like without
Gould’s little gadgets. (Let me hasten to
add that the Sargon 3.5 program was
‘visiting’ the Tournament and was not a
participant.)

We also owe a vote of thanks to the
London firm Count Down Clocks, whose
computer chess clocks counted out a
couple of machines during the event, and
kept perfect time for everyone.

As all who heard will testify, the game
demonstrations given by Dr John Nunn at
3pm every day were hugely successful.
There was never a spare seat in the lecture
area as Dr Nunn, with wit and precision,
distributed praise and blame. The chess
programmers learned perhaps even more

Program Name ) Round Place
1 2 3 4 5 6 7 8 9
Advance 3.0 1 2 2 3 4 5 512 62 72 st
Chess 2001 a 12 2 2 3 4 5 512 6% 2nd
Constellation 1) B2 3 3 3 4 4 5 6 3rd
Cyrus 2.5 1 2 21 3, 3% 4 42, 4% 5% 4th
White Knight 1 1 12 2 3 3 32 4% 512 4th
Cyrus1.S. 0 1 2 2, 3, 4 4 4 5 6th
Colossus 1 1 12 12 22 21 31 4 5 6th
Caesar 0 0 1 2 3 3 4 5 5 6th
Mephisto Exp. 0 1 2 21 22 32 4 42 4% 9th
Spectrum Chess Y 1 1% 2 2 3 31, 4% 4% 9th
Merlin X 0 1 1 2 2 3 4 4 4 11th
Cyrus Dragon 0 0 0 1 1 1 12 14 2 12th
Albatross 1 1 1 1 12 12 12 1%2 1% 13th
Chessnut 0 0 0 0 a Y 1 VY 15 14th
Fig 1

Richard Turner of Artic had wanted,
against the rival Spectrum program Cyrus
1.S. Chess, didn’t.

The final overall placings table and score
is shown in Fig 1.

There were three categories in the
Tournament, and prizes were given for
each. Dave Wilson and Mike Johnson’s
Advance 3.0 won the best amateur trophy
plus a cash prize of £150. Best commercial
entry was Chess 2001 and the trophy for
best home computer program was shared
by the BBC’s White Knight II and
Intelligent Software’s Cyrus 2.5. The cash
prize of £50 for the second highest placed
amateur was shared by John Lowe’s
Caesar and Martin Bryant for Colossus.

And that, as they say, is that. The
winning game is given here, annotated by
Dr John Nunn. There will, eventually, be a
full Tournament booklet on sale, and
several of the games will appear in the
games section in future columns. Our
thanks once again to all who helped make
the Tournament possible, and to the many
PCW readers who came along as specta-
tors. If you have any queries or comments,
don’t hesitate to write to me at Micro

than the audience from his talks — though
he brought the colour to their cheeks on
more than one occasion while demonstrat-
ing some crushing error or another made
by their brainchildren.

Finally, our Tournament director and
assistant director Stewart Reuben and
Peter Morrish made sure that everything
ran sweetly from start to finish. To them,
too, our thanks.

Games section

White: Advance 3.0. Black: Cyrus 2.5.
French Defence: Notes by John Nunn.
The Tournament winner was particularly
effective in complex tactical positions and
unlike many of the other programs it was
ready to sacrifice when necessary.

1 e2-e4 e7-e6
2 d2-d4 d7-ds
3 Nb1-c3 Bf8-b4
4 ed-e5 c7-c5
5 a2-a3 Bbdxc3+
6 b2xc3 Ng8-e7
7 Qd1-g4 0-0
8 Ngl-f3 Qds-c7

(This doesn’t fit in with Black’s early

kingside castling and it would have been
bettertoplay8... Qd8-aSor8. .. Nb8-c6.)
9 Kel-d1

(White meets the threat of 9.. . . ¢c5xd4, but
at the high cost of depriving himself of the
right to castle. White should have ignored
the threat by 9 Bfl-d3when 9. . . c5xd4 10
c3xd4 Qc7-c3+ 11 Kel-e2 Qc3al loses the
queen to 12 Bcl-h6 and the alternative
9 . . . c5-c4 provokes White to sacrifice by
10Bd3xh7+! Kg8xh7 11 Qg4-h5+ Kh7-g8
12 Nf3-g5 (threat Qh5-h7 mate) Rf8-d8 13
Qh5xf7+ Kg8-h8 14 h2-h4! and the
advance of the h-pawn leads to a decisive

attack.)

9 A cSxd4
10 c3xd4 Bc8-d7
11 Bf1-d3

(White threatens to sacrifice on h7 much as
in the previous note.)

11 o b | Bd7-a4
(The counter attack on c2 prevents the i
sacrifice.) i
12 Ral-bl Rf8-c8 |
13 Nf3-el

(White’s error at move 9 has given Black
strong pressure down the c-file, so that for
the moment White is on the defensive.)
13 " g7-g6
(Itisinadvisable to advance voluntarily the
pawns in front of one’s own king since this
creates weaknesses in the pawn shield.
Here, for example, the squares f6 and hé
become accessible to White’s pieces, so
Black should have simply continued de-
veloping by 13 . . . Nb8-d7.)
14 Rb1-b4

15 Qgd-g5
(Computers like one-move threats, but in
many situations this proves a handicap.
Blackisforcedtoplay. . . Rc8-c7, but this
move actually proves useful to Black since
it frees c8 for the other rook to step up the
c-file attack.) |

Qc7-c6

15 . I Rc8-c
16 Qg5-f4 Nb8-d7
17 Bcl-d2 Ra8-c8
18 Rb4-b2 Nd7-b6
19 Bd2-a5!

(A good move in a difficult situation.
Black’s knight was threatening to move to
c4, but now this would lose material to
Bd3xc4 followed by BaSxc7.

19 N ! Ne7-f5
(Up to this point Black has conducted the
attack accurately, but now begins to lose
thethread of the game. The knight move to
f5 is a complete waste of time because
White can drive it back whenever he
chooses by g2-g4. 19 . . . Rc7-d7 unpin-
ning the knight, followed by . . . Nb6-c4,
would have given White serious prob-
lems.)

20 Kdl-cl Kg8-h8?
(Thisis areal horror. Despite the advances
which have been made in computer chess,
time-wasting to-and-fro moves are all too
common, especially with the king.)

21 h2-h4 Kh8-g8
22 h4-h5

(Thanks to the two free tempi White has
developed a dangerous kingside attack.) |

£l ~  Rc8-f8

23 BaSxb6 ‘a7xb6
24 g2-g4 Nf5-e7
GOTO page 175
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Morethan aconventional 8-bit business micro, the Cortex from C/WP boasts two processors and
complementary graphics software. Peter Bright decided the machine warranted a closer look.

The low profile units save valuable desk spa

ce.

Itis strange how different people can have
the same idea at the same time. For
example, both of the machines that I am
currently testing are made by firms that
started out by selling other companies’
machinery and then deciding to launch
computers of their own. The similarity
ends here though. Tycom (Benchtested
next month) went on the whole way and
designed and made its own machine, while
C/WP took the easy way out and stuck its
own badge on someone else’s machine.
Priced at £1695 plus VAT the C/WP
Cortex appears to be yet another sub-
£2000, 8-bit business computer. However,
it does have some very interesting features
which warrant closer examination. As well
as having a Z80 main processor, the Cortex

has a second dedicated processor which is
just used to control the display. This means
thatitis able to plot graphs andcharts much
faster than conventional 8-bit machines.
When this is combined with Digital
Research’s new GSS-Graph graphics soft-

ware, the Cortex begins to look very
interesting.

The C/WP Cortex is actuallymade in the
USA by Ontel. C/WP thenshipsit over and
markets it under its own name. This is a
very good idea from C/WP’s point of view

‘As well as havi

aZ80main processor, the Cortex has

n
asecond ded(?z:afed processorwhichisjustusedto
controlthe display. Thismeans thatitis able to plotgraphs
and charts much faster than conventional 8-bit
machines.’
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Keyboard fs adirectIBM imitation; nbte the LED inthecapslock key.

because it means that the company can
have its own branded computer without
having to shell out the millions of pounds
that it now takes to get a new microcom-
puter off the ground.

Hardware

When the Cortex first arrived in the office |
was sure that there were some boxes
missing. Normally when a business
machine arrives for Benchtesting youneed
three men and a large dog to carry all the
boxes. Not so with the Cortex. The main
unit, keyboard and manuals arrived in one
box and the disk drives arrived in another.
Once 1 had unpacked the machine the
reason for the lack of bulk became
obvious: the main unit contains the
processor board, power supply and video
display but it is only the size of an average
monitor. The only outward signs that there
may be more than just a display inside the
casing are the jack plug socket for the
keyboard at the front and the four I/O ports
at the rear. These ports consist of one
RS232 comms port, one Centronics printer
port, one hard disk port and one floppy
disk port.

The casings on the main unit and the
keyboard are made out of preformed
plastic while the disk drive casing is made
of metal. The Cortexis availablein arange
of ‘tasteful’ colours including warm red,
C/WP green, sunshine yellow, ice white
and all black. I was quite disappointed
when mine turned out to be boring cream.

Setting up the machine provedtobe very
easy as all you have to do is plugin the disk
drives and the keyboard, plug in the mains
lead and switch on. The only problem was
trying to decide which port to connect the
floppy disks to as the ports were not
marked. However, this information is

|"||1|l|; ]

'_ |\l
il

y‘ AMP,, 250V

Ontel Corporation weaw. arsias
GHASSIS NO

SERAL NG .Mml—

MFG. 0.

Topto bottom: floppy disk connector, hard disk controller, Centronics and RS232 ports.

contained in the installation manual.
There were no further problems.

Inside

One of the main selling points of the Cortex
is thatitis very quick and easy to maintain.
Inordertogainaccesstothe main PCB, itis
necessary to remove four screws and take
off the front panel surrounding the screen.
Once the front panel has been removed
you can see the main PCB lying flat at the
bottom of the case below the TV tube. If
the PCB needs to be replaced it is simply
pulled out and the new one slotted in.
Should the engineer need to get at the
power supply board or the video board he

has to remove four more screws and the
main cover. It is then very easy to replace
any faulty parts.

The main board on the Cortex houses
two processors: a Z80A running at dMHz
as the main processor and a 6502 to handle
the screen and the graphics. Total on-
board memory comesto 112k. Thisismade
up of 8k ROM and 104k RAM. The RAM
is divided between the two processors: 64k
for the Z80A and 40k for the 6502. Of the
RAM used by the 6502 for video control,
24k is used for the bit-mapped screen
display and the remaining 16k is used for
graphics routines which are downloaded
from ROM. The rest of the board is made
up of normal TTL chips. There were,
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however, quite a few patches on the PCB
indicating some last minute changes to the
board.

One interesting point is that there is no
resetbuttonassuch; acold bootisachieved
by pressing the shift, control and escape
keys simultaneously while a warm boot is
achieved by pressing the control and
escape keys together.

Disks

The disk drivescanbe sypplied inanumber
of different formats. These are Shugart
200k, single-sided, or 400k/800k, double-
sided Canon drives. The review machine
was supplied with 400k/800k S%4in drives.
The disk control software allows these
drives toread or write either double-sided,
double-density, 40 track disks (400k) or
double-sided, quad-density, 80 track disks
(800k). It is possible to tell whether the
drives are reading 400k or 800k disks by

cPU

PWE 2000-1201-1

The keyboardis adirectcopy ofthe IBM PCkeyboard
having 83 keys divided up into three functional areas.”’

looking at the colour of the LEDs on the
disk drive doors. If the LED is green it is
reading a 400k disk and if the LED is red it
is reading a 800k disk. Very cunning. It is
also possible to plug in 8in floppy disk
drives and read standard IBM format 8in
files. Hard disk options range from three to
20 megabytes. When a hard disk is used,
CP/M is re-configured so that the floppy
disk drive numbers are changed from A
and B to fit on top of the hard disk volume
numbers. For example, if the hard disk
uses volumes A to D then the floppies will
be EandF.

Keyboard

The keyboardisconnected to the main unit
by a coiled telephone style cable and a jack
plug. The keyboard is a direct copy of the
IBM PC keyboard having 83 keys divided
up into three functional areas. On the
extreme left of the keyboard is a group of

ASLY 2Qun 1)

ten programmable function keys. To its
rightis the main qwerty keyboard and toits
right the numeric keypad which doubles as
the cursor control pad. [ have always liked
the IBM keyboard soit follows that I would
like this one as well. It doesn’t have the
positive feel of the IBM, but it does have
LED:s built into the caps lock and numeric
lock keys which the IBM does not have.
Whenever a key is pressed the built-in
speaker in the main unit bleeps. Thisis fine
if you like bleeps but I could find no way of
switching it off so I had to get used to it.
All of the keys autorepeat after they
have been held down for more than a
second. One glaring error is that the
keyboard on the Cortex is American. This
means that it is not possible to print a
pound sign. C/WP says that this will be put
right soon but as far as I am concerned it
should have been right in the first place.
This is what you get for buying an
American machine.

e
3 AL i
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Main PCB pulis out for easy servicing.
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Combination of charts.

Screen

The display has a resolution of 80 charac-
ters X 25 lines or 640 X 300 pixels. The
display is very sharp and the line drawing
and plotting are predictably fast due to the
dedicated screen processor. The only
control is for brightness with no provision
for contrast. One gripe is that it is not
possible to vary the angle of the display.
This is fine so long as the angle happens to

be right for you but I found that my neck
started to ache after I had been looking at
the screen for a long time.

Applications
Software

GSS-Graph: For the princely sum of £275
Cortex owners can buy the new Digital
Research GSS-Graph package. With this
package you can draw pie charts, bar
charts, line graphs, scatter graphs; in fact
you can create so many graphs and charts
that this package should keep you amused
for hours.

The version of GSS-Graph supplied
with the review machine was a pre-
production copy which still had a few
minor bugsinit. Another problem wasthat
no user manual was supplied. It is a
testimony to the quality of the package that
I was able to use it without any help from
the (non-existent) manual. It is a very
comprehensive package: the total size of
the programs is very nearly 256k. This is
broken down into 23 different programs
and overlays so that only a small portion of
the total package is in RAM at any one
time.

When the program is first loaded the
main copyright banner is displayed show-
ing that the software was actually written
by a firm called Graphic Software Systems
Inc. After much whirring ofthe disk drives,
the main menu is displayed. This gives
eight options including saving and recall-
ing graphs from disk, creating anew graph,
printing a graph or creating multiple
graphs on one display. Assuming that you
wish to create a new graph, you go on to
choose from line graphs, two types of bar
charts, that is, charts, step, stick or scatter
graphs. Itis alsopossible to have a textonly
screen if you want to use the fancy printing
options.

Entry of data for the various types of
charts and graphs can be specified from the
Data Selection Menu. This gives the
options of keyboard entry, datataken from
a Supercalc type model, data from a
VisiCalc type model, or the use of existing
data. The existing data option means that it
ispossible tocreate different types of graph
from the same data without having to
re-type all of the entries. Neither I, nor the
staff at C/WP, could persuade the package
to read data from either a Supercalc model
or from a VisiCalc model. This could have
been because there was no manual or
because of a bug in the early copies of the
package. Either way this very useful
feature should be working by the time that
it is generally available.

Assuming that you wish to enter data
directly from the keyboard, you will then
go into the main edit screen. This screen
varies in structure according to the type of
chart that you are constructing. If you are
creating a pie chart you are taken to the
main pie edit screen. Here you can enter a
title and subtitle for the chart and the
names and values of the different slices of
the pie. The maximum of slices that can be
used is 16.

After you have entered the names and
values it is necessary to specify the colour
and type of cross hatching to be used for
each slice. Without the manual I can’t say
how many types of filling or colour are
possible, but the colour specification
number and the fill specification number
are both two digit so I assume that up to 99
different colours and fills are available.

All of the titles and labels can be
displayed in a variety of typestyles and
sizes by entering new attribute numbersin
the editing menu. The relative size and
position of the slices of the pie can be
determined by either their absolute value
or as a percentage of the total value of the
pie. They can also be sorted into ascending
or descending order. Finally, it is possible
to draw a border around the chart in a
variety of widths and colours.

The other types of graph are created in
much the same way as the pie chart. The
main difference is that the data is entered
onto adifferent screen. Up to five separate
curves are allowed with up to 75 data
elements in each curve. Again titles and
legends can be entered and printed in
various fonts and sizes. Axes can be either
numeric or periodic with automatic
scaling.

When you have created a large number
of graphs and charts, you may wish to
combine some of them into one consoli-
dated display. This is quite possible by
using the multiple graphics option. Using
this you can combine from two to four
different graphs or charts with any one of
five screen layouts to produce a single
consolidated screen. This can then be
saved to disk and recalled in the normal
way. The only problem that I encountered
when using this option was that when the
machine reduces the size of the graphs
which are to be combined, some of the
legends become unreadable. This can be
overcome by enlarging the legends on the
original graph.

Hard copy or your new masterpieces can
be obtained by using option 5 on the main
menu. Output can either be to the screen, a
plotter or to a printer. I tested this option
using the office Epson MX80 printer and
the results were very good. I did not get a

‘Entry of data can be specified from the Data Selection
Menu. This gives the options ofkeyboardentry, data

takenfroma

upercalc type model, data froma VisiCalc

type model, orthe use of existing data.’
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chance to try a plotter.

WordStar: Included with the software for
the review machine was C/WP’s own
version of the WordStar wordprocessing
package. On booting up, WordStar can be
selected from the main menu; it then loads
in the normal way and you are greeted by
the opening file menu. The first major
change is that WordStar is automatically
logged onto drive B. Thissavesthe user the
trouble of having to change the logged
disk. Another major change is that C/WP
has either removed or altered many of the
helpscreens. Asanold WordStar user,Ido
not like the changes that they have made to
the help screens. I liked them the way they
used to be.

All of the function keys have been
configured as have the cursor control keys
and all the editing keys. The function keys
can perform 30 different operations. This
is done by using various combinations of
the shift and control keys. The only
problem with this is that the only way to
find out which keys need pressing is to look
at the chart which is provided by C/WP.
This is very small and difficult to read in a
hurry. It would have been better to have
printed the functions on the key tops.
Having said that, it is still a better
arrangement than having to remember all
of the WordStar control sequences.

Another niggle with WordStar is that the
cursor tends to get lost in the descenders of
letters such as ‘g’ and ‘p’. This is because
the cursor takes the form of an arrow
underneath the letters to be altered, so
when it is under a letter with a true
descender it tends to get lost.

Systems
Software

The Cortex runs CP/M-80 version 2.2.
However, C/WP has made a large number
of changes in order to try to make it more
friendly. The most obvious change is that
when the machine is switched on and
booted up it goes straight into a menu
system rather than descending into CP/M.
The main menu has twooptions: WordStar
(dealt with above) and system utilities.

When the utilities option is selected a
second menu is displayed showing the
available programs. These started off as
standard C/WP. The first four options give
an extended directory of the contents of
disks A toC. Unlike the normal CP/MDIR
command it shows all the files present on
the disk along with their sizes. Also shown
is the disk size and the amount of free space
remaining.

The next option shows the logical device
assignments and has the same effect as
CP/M’s STAT DEV:. The third option
lumps together the disk format/duplicate
utilities. When thisis selected a third menu
is displayed giving the options of format-
ting the disk in drive B, copying the system
tracks, duplicating disk A and acall to PIP.
The format option can format either 200k,
400k, 800k or 8in disks. SYSGEN is just a
customised version of CP/M’s BOOT-
COPY and DISKDUPE is a modified
DCOPY. I only had one problem when
using these utilities. That was when I tried

Z80A running at 4MHz as main processor,6502 as dedicated

200k or 400/800k floppies, 3-20megabyte hard disks
RS232 Comms, Centronics printer, hard disk controller, floppy

Technical specifications
CPU

screencontroller
RAM 104k, 64k for 280, 40k for 6502
ROM 8k
Display 25lines % 80chars
Keyboard 83 keysIBMstyle
Disks
/o

disk controller.
Systems Software ~ C/WPversion of CP/M-80
Languages “Microsoft MBasic
Applications GSS-Graph, C/WP WordStar, dBase 11

to copy the distribution programs which
were on 400k disks to an 800k disk in drive
B. DISKDUPE would not work with the
different formats so I had to use PIP.

The other major area where C/WP has
made CP/M more friendly is when disk
errors occur. When this happens you no
longer get the dreaded BDOS ERROR
ON A: message. Now the machine will
reply with a message such as: Read Error
on B: Code 5, Disk not inserted or door
open. It then allows you to try again,
examine the error or control C to re-boot
the disk.

During this Benchtest [ have only seen a
BDOS message once and that was when I
asked the machine to display the error.
These changes have made CP/M more
friendly but it still has some of the old
annoying faults ,like having to do a
control Cevery time that you change a disk
which is something that I always forget to
do.

Other Systems
Software

Other packages supplied with the Cortex
for review included dBase II, Microsoft’s
MBasic and Multiplan. These have all
been reviewed at length in other issues so I
don’t propose to go into them here except
to say that the Benchmark timings for
MBasic are very creditable for a 8-bit
machine.

Documentation

The Cortex came with three manuals: an
installation manual and user guide, a
provisional WordStar manual and a tech-
nical manual. The installation manual
contains all the standard information
about unpacking and setting up the
machine. The WordStar manual has been
completely rewritten by C/WP. This starts
off by telling the user how to switch on the
machine and boot up the system and then
taking him through the C/WP menu system
and into WordStar. I was quite impressed
by this manual: it was easy to follow and
even went into details such as how to hold
the diskettes when inserting them into the
drives. I think that C/WP has made a
genuine attempt to be as friendly as
possible.

The only disadvantage with this type of
approach is that while it is very good at

Benchmarks

BM1 12
BM?2 3-6
BM3 99
BM4 9.7
BMS5 10-5
BM6 18-
BM7 29-6
BMS8 513
Average 16-8
All timings in seconds. An explanation
and listing of the Benchmark programs is
included in this issue.

leading you through the system for the first
time, it is not so easy to look up just one
piece of information which may be buried
in the middle of the text. A good index
would be helpful here. C/WP did not
supply any kind of CP/M guide with the
Cortex.

Prices

£

Entry level system: (plus VAT)
Cortex plus twin 200k drives

plus maintenance 1695
800k drives extra 300
5 megabyte hard disk plus

800k disk extra 1100
C/WP WordStar extra 100
dBase Il extra 200
GSS-Graph extra 275

[ 4

Conclusions

At first sight the Cortex is just another
8-bit, 64k machine. However, the fact that
it is not state-of-the-art is no bad thing.
It is well made and relatively fast for an
8-bit system. If you are into graphics then
this could be the machine for you. C/WP’s
pricing policy has pitched the Cortex at the
very competitive sub-£2000 market. I have
my doubts as to whether it is competitive at
its entry level price of £1695 plus VAT.
There are a great many cheap, 8-bit
machines with bundled software in this
price range. Looking at the adverts for the
Cortex, I was under the impression that it
included WordStar in the price. This is not
the case so you will need to add the price of
the software to the hardware.
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MUSIC MICRO,
PLEASE

Synthetic music can bothimitate conventional instruments and createunheard-of sounds. In thefirstof two
articles, Simon Taitexplains how synthetic soundsare produced.

Many microcomputers can produce
sounds, varying fromuninspired beeps and
burps to fulsome fantasias. When the full
power of a microprocessor is applied to
sound generation, the result can be
impressive — so how is it all done?

To answer that question let’s take a look
at what sound itself really is.

The analysis of
sound

What we hear as sound is a variation of
pressure-waves produced in the air by
vibrating or moving objects. Inaviolin, for
instance, vibrations set up in strings
produce sound, and when we speak our
glottis vibrates and these vibrations are
passed in to the air.

An electronic synthesiser produces an
electrical signal which, eventually, sets up
vibrations in the cone of a loudspeaker,
generating sound.

One of the most important principles of
synthesis is that any repeating waveform
can be broken down into series of pure
sinewaves, each of different frequency
(number of cycles per second), phase
(relationship in time) and amplitude
(strength).

Graphs may be drawn of the amplitudes
of such frequency components, or ‘Par-
tials’, against their frequency. Suchagraph
is called a frequency spectrum.

Fig 1 shows the frequency spectrum of a
violin tone (or note) at a particular pointin
time.

If the waveform truly repeats then all
the frequency components will be multi-
ples of a basic frequency called the
fundamental. In this case we can call these
partials harmonics. The quality or ‘timbre’
of musical tones depends almost entirely
on the amplitude of partials and not
significantly on phase.

Iylusical
instruments

Instruments such as the piano, guitar and
violin family have vibrating strings to
produce the basic sound. When simple
strings are secured at both ends, they can
only vibrate in a distinct set of ‘modes’.
Fig 2 shows the first few modes, each
excited separately on the same string. Any
oscillation of these strings will be made up
of contributions from the various modes.

Now, every mode will have a different
frequency associated with it so that

wavelength = length of string *2/mode
number

frequency = velocity of propagation/
wavelength

Each of these frequencies has a harmo-
nic relationship connecting it to the lowest
frequency which is the fundamental.

Instruments like the woodwind and
brass families depend on a vibrating
column_of air to produce sound. Like a
string, a simple column of air can only
oscillate in a distinct set of modes with
corresponding harmonic partials.

The spectrum of the tone produced by a
real instrument is more complicated than
this simple analysis reveals. The rela-
tionships between partials and the fun-
damental are not always exactly harmonic,
andsometimes harmonic type components
don’t really exist. For instance, the
vibrations of violin strings are complicated
by the bow which nearly always touches the
string.

For each instrument the character of the
sound is shaped by the way that the
vibrations are started, and by the body of
the instrument which changes the relative
amplitudes of the harmonics.

Evenfor a particular instrument relative
amplitudes will change as oscillations build
up and decay.

During the initial phase of a note the
frequency of partials will vary most,
becoming more or less constant as time
goes on. Variation in the frequency of a
partial often takes the form of cyclic
deviations above and below a particular
value. This is called vibrato.

Cyclic variation called tremelo is also
frequent in the amplitude of partials.

Synthesisers

Analogue: Analogue synthesisers work
onthe principle thatan electric voltage can
be used to represent a sound waveform.
Analogue electronic circuit modules such
as oscillators, filters and modulators com-
bine in an analogue synthesiser giving a
complex system which can successfully
imitate musical sounds.

Musicians have found the analogue
synthesiser very useful as a versatilesystem
that may be easily realised in analogue
electronics. The versatility of the modern
synthesiser is due to the concept of voltage
control. Every module in the system
accepts its inputs and produces its outputs

in the form of a voltage.

So the outputs of any module may,
within limits, be used as the input of any
other module.

The analogue synthesiser uses subtrac-
tive synthesis — first creating a waveform
rich in harmonics, then filtering the
waveform to get something close to the
required frequency spectrum.

Waveforms are generated by one or
more voltage controlled oscillators
(VCOs) which accept. a control voltage
and produce a waveform of frequency
proportional to that voltage.

The keyboard of the synthesiser usually
provides the control voltage for the VCO.
A number of waveforms are useful and
relatively easy to produce. These are
shown in Fig 3 with their corresponding,
frequency spectra.

Another waveform often provided is
‘white’ noise, which gives a random or
pseudo-random voltage output. The noise
waveform will have randomly varying
frequency components throughout the
audio frequency range. This is useful in
synthesising the initial portions of the
sound of musical instruments, and for
imitating a range of sounds from surf
breaking on the shore to explosions.

Filters are used to modify the frequency
spectrum of the waveforms produced by
the VCOs and noise generators. If these
arealso voltage-controlled, it is possible to-
vary the frequency spectrum with time. A
number of different filters may be pro-
vided; some typical filter characteristics
are shown in Fig 4.

Ifthe voltage generated by the keyboard
is used to control the filter, the frequency
response may be shifted up and down the
frequency spectrum with the oscillator. In
this case the correct relationships between
the amplitudes of harmonics may be
preserved, regardless of which note is
being played.

The overall volume or envelope of a
waveform can be tailored using a voltage
controlled amplifier (VCA) driven by an
envelope shaper. The envelope shaper can
be programmed by the user. Fig 5 shows a
waveform generally used and the para-
meters which can be adjusted. The
envelope shaper is triggered every time a
key is pressed.

The ‘attack’ phase of the waveform
determines how the sound builds up
initially; the steeper the rise in volume the
more percussive the sound. The sound of a
piano note has a very steep attack because

158 PCW







LUNAR JETMAN -48K 2X COOKIE - 16/48K ZX
Spectrum Spectrum

LUNARJETMAN - For the 48K
Sinclair ZX Spectrum

LUNAR JETMAN - The Ultimate
Intergalactic G.A.S. (Graphic
Arcade Simulation) Adventure
Space Battle

LUNAR JETMAN - Arcade
standard, 100% machine code,
incredible sound effects, amazing
smooth high resolution graphics,
the totally new addictive concept
and all those extra features you
expect from the ULTIMATE games
people

Design - The ULTIMATE PLAY
THE GAME design team

PSSST-19/48K zX

Spectrum

CLTLENTE

k PLAY THEGRME

AVICATAC
.I S LA

TRANZ AM-16/48K.ZX

Spectrum

cade standard,
e code, incredible
= s, amazing smooth high
ion graphics, the totally new
- e jdictive concept and all those extra
M&' Ef“ﬁ? E features you expect fromthe
: " sdva = ULTIMATE games people.
FL A3 THE GRAME Design - The ULTIMATE PLAY THE
e GAME designteam.

JET PAC- 16/48K 2X ATIC ATAC -48K Z

3?3;3’0"1 or 8K Expanded ~ Dealer enquiries welcome. Phone (0530) 411485

These games should be available from W.H. SMITHS, B
JOHN MENZIES, LASKYS, SPECTRUM CENTRES,
department stores and all good major so
Alternatively, send the coupon to ULTIMAT
immediate dispatch by return, subject to availe

£5.50 each including VAT, fi
packing within UK.




SIMPLY THE BEST BUSINESS GRAPHICS
for the IBM Personal Computer and IBM PC XT

“UNBELIEVABLE... The graphics
capabilities of 1-2-3 are limited... Other

The new SUPERCHARTMAN Il and CHARTMAN IV
combination offers many more charts than other packages. It
allows you to display the charts on screen, print them on a

dedicated IBM PC graphics packages such as graphics printer and plot them onto paper or acetate

the outstanding Chartman Il, offer these

capabilities and more”

Microcomputing Magazine, May 1983
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.all at anew SUPER FAST speed.

CHARTMAN Il and IV are easy-to-use, menu-driven

programs that allow anyone to produce
presentation quality graphics quickly with littie
or no training. You either enter data through
simple fill-in-the-blanks screen forms, or
interchange rows or columns with programs like
Visicalc, MicroPlan, TK!Solver, and many others
that support DIF.

CHARTMAN Il and IV were designed
specifically for the IBM PC and XT to utilise their
powerful features. Once charts have been
created, they can be stored and edited later.
CHARTMAN even has a slide presentation
feature where charts can be saved as slides fora
manually stepped or automatically timed “slide
show" on the screen.

The CHARTMAN series support a wide range
of peripherals including the HP7470 A/001 and HP7220
plotters, Calcomp models 84 and 81, the IBM PC
graphics printer, the Epson MX100 with graftrax, and
|DS Prism Colour printers.

SUPERCHARTMAN Il creates: line charts, 6
different bar charts, 4 different pie charts, and text
charts. You can place 1, 2, 4, or 6 charts on a single
sheet. Super-Chartman is a compiled version of the
earlier Chartman Il and runs 4 to 6 times faster__£395

CHARTMAN |V provides an extended set of
graphs: organization charts, GANTT charts, lines
with area fill, curve fitting, scatter graphs, and text
charts on screen. Chartman |V can be used alone or
in conjunction with Super-Chartmanll_____ £250

Chartman is a product of Graphic Software Inc., distributed in the UK
by Bonsai Lid.; IBM, IBM Personal Computer and IBM PC XT are
trademarks of International Business Machines Corp,;HPisa
trademark of Hewlett Packard Company; Visicalc Is a trademark of
Visicorp; 1-2-3 is a trademark of Lotus Development Corp.; MicroPlan
is a trademark of Chang Labs.; TK!Solver and DIF are trademarks of
Software Arts Inc.; Epson and Grahrax are trademarks of Epson.
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dealer for a demonstration or call:
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Unfortunately £5,000 furcoats are one form of software that can’t
be supplied (much to the regret of our female staff).

However, Sanyo now include a fully documented software pack
with every micro computer sold.

Supplied by Micropro, this comprehensive package includes
Wordstar, Mailmerge and Spellstar along with a financial modelling pack-
age (Calcstar) plus Infostar which includes Reportstar, Supersort and
Datastar.
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MUSIC MICRO, PLEASE

oscillations are started by striking strings
with a small hammer but the sound of a
woodwind instrument has a much more
gradual attack.

After the attack the ‘decay’ phase
determines how quickly the initial peak
dies away.

The ‘sustain’ part decides the volume of
the relatively steady part of the note, and
how fast it decays. Usually the volume
remains at this point until the key pressed
on the synthesiser keyboard has been
released.

The envelope shaper waveform can be
used to control a filter, and thus to control
the frequency spectrum with time. For
example, alow-pass filter could be control-
led so that the loud part of the note
generates higher frequency components.

Quite slow cyclic variation in the
amplitude of waveforms are produced in
the analogue synthesiser by use of a low
frequency oscillator (LFO). The output
voltage of the LFO can be added to the
envelope shaper voltage to cause the
tremelo effect described earlier.

Vibrato can also be achieved by adding
the output of the LFO to the keyboard
voltage to cause the frequency of the VCO
to vary.

Modulation is another technique used to
create complex spectra which do not
necessarily have harmonic relationships
connecting them. The output of an oscilla-
torisapplied to the input of a VCA and the
output of a second VCO provides the
control voltage.

The resulting output from the VCA is
one waveform multiplied by the other.

We can determine the frequency spec-
trum of the resulting waveform by con-
sidering two sinewaves of frequency A and
B:

A well known trigonometrical identity is
COS(A) x COS(B) = 12 COS(A+B) + 2
COS(A-B)
thus, two sinewaves are produced, repre-
senting the sum and difference of the two
original frequencies.

Most analogue synthesisers are mono-
phonic — they can only play one note at a
time. To get an analogue synthesiser to
play more than one note all modules
described must be duplicated to provide
the same functions for each note played at
the same time. This may mean up to eight
modules, each with its allocation of
oscillators, and so on.

The number of controls needed on the
front panel of the synthesiser can be
enormous. On large synthesisers patch-
cords are used to make electrical connec-
tions between modules. There is generally
no way to store these settings and
connections and to reproduce the required
sound all such information must be known.
In smaller synthesisers, the number of
interconnections is limited by the switch-
ing of signals.rather than the making of
connections with patch-cords. This re-
duces the possible range of sounds that
may be produced, but makes use easier.

Arbitrary control of the frequency and
amplitude of frequency components is
difficult on an analogue synthesiser and so
imitating conventional instruments has
been difficult. If the synthesiser has only a
limited number of oscillators, partials will
be limited to harmonic relationships.

Digital: Digital synthesisers depend on the
fact that the sound waveform may be
represented by (binary) numbers using
mathematical manipulations to produce

broken up into a series of values, each
separated by an (equal) time interval.

Sampling theory tells us that if the
waveformissampled atleast twice as fast as
the highest frequency in the waveform,
then little information is lost in the
representation. If sampling is too slow, an
effect called ‘aliassing’ occurs, and high
frequency components are reflected back |
to lower spurious frequencies.

Samples can in turn be converted into
numbers which may be represented in
some convenient binary format.

The more bits included in each number,
the more precise the value specified.
The more precise the value, the less noise
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the required waveform. There is no
fundamental limitation to the complexity
of sounds that a digital synthesiser may
produce.

In the past comprehensive digital syn-
thesis in real time has not been practicable
because digital electronics was just not fast
enough. With the faster and more sophisti-
cated hardware available now, digital
synthesisers are justcominginto their own.

The basic principle of digital synthesis is
that a sound waveform can be sampled, or

included in the representation of the
waveform. By working on the assumption
that the maximum error that will be
incurred will have the effect of changing
the least significant bit, we can deduce the
‘signal to noise ratio’ (SNR) imposed on
the waveform.

In practice, eight bits per number is just
adequate, 12 bits reasonable and 16 bits
excellent.

Now, we must consider how much data
we will be dealing with. The audio range
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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, both in monochrome and colour
on a large range of computers.

COLOUR GRAPHICS CONTROLLER

DIGISOLVE offer you high resolution colour graphics too. Designed to plug into any computer with
a bus host adaptor. The VGP64 gives you 512 x 512 pixels in 64 colours. With its own vector
processor and 384K bytes of memory, your computer can become a sophisticated grahics system.
64 COLQURS or 8 if you insist, not many do! 4096 COLOURS now you can really paint a picture.
384 BYTES of RAM or 768K Bytes with 4096 displayed simultaneously. 2 PICTURE BUFFERS
give you help with animation. GREY SCALE OUTPUT. EXT VIDEO SYNC LOCK available for
making video tapes. APPLE, SAGE, PET, IBM, $100, VME BUS, MULTIBUS all have interfaces
available to make use of our fast hardware. New ones are coming along all the time so give us a
ring if your requirement is not listed.
8 COLOURS £799.00, 64 COLOURS £899.00.
4096 COLOURS £1799.00 + P&P + VAT
SOFTWARE PACKAGES: gainting and Slide generation, Business graphics, Architectural 3D
esign.

APPLE 11

DIGISOLVE's Apple Il High Resolution Vector Graphics Processor card quadruples the screen

resolution and saves using up your Apple's memory. The enhanced Applesoft support disc

supplied with our card provides powerful graphic functions and simplifies the conversion of existing

software.

512 x 512 pixels resolution. FAST 1,500,000 pixels per second. MEMORY an extra 64K on the

card. TEXT to 85 characters by 57 lines. CURSOR drawing features. SOFTWARE 18 new

functions are added to Applesoft and extra utilities too, all with source listing. OUTPUT to a dot

matrix printer or save images on a disc. PASCAL and TASC Compiles supported t0o.
£399.00 + P&P + VAT

SOFTWARE PACKAGES: Art and Design, Business graphics, Painting, Slide generation
packages. Architectural design and modelling, Kitchen design and
Visicalc preboots.

VDU BOARD

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 up to 19.2K baud.

80 x 24 DISPLAY optional 40 x 24 or 40 x 12.

TRUE DESCENDERS on properly formed characters in an 8 x 12 matrix.

BLOCK GRAPHICS

FULLY SCROLLING display

UP TO 19.2K BAUD via RS232 communications port.

KEYBOARD AND RS232 DATA INPUT £160.00. (1 off) + P&P + VAT.

COLOUR GRAPHICS TERMINAL

The new FRONTIER monochrome and colour high resolution graphics terminals are fully
compatible with Tek 4014 terminals at an amazing price. The high line rate flicker free monitor and
advanced electronics provide an exceptional graphic display terminal.
512 x 720 DISPLAY, 1K x 1K STORED PICTURE PAN, ZOOM & SCROLL to move the display
about. LOCAL EDITING with macros and software definable character fonts.
PALLETTE OF 4096 COLOURS
FLICKER FREE DISPLAY due to high line rate monitor and advanced electronics working
non-interlaced.
19” SCREEN OPTION AVAILABLE

PRICES FROM £1495.00 + P&P + VAT

CUSTOM DESIGNS

DIGISOLVE have staff dedicated to design consultancy and are helping many industrial users with custom design packages.
Our experience in designing display equipment, character or graphic based, and microprocessor controllers may help you with
your special projects. Please do not hesitate to contact us if you require further details.

DIGISOLVE LIMITED

AIRE & CALDER WORKS

CINDER LANE

CASTLEFORD

W. YORKS WF10 1LU

(0977) 513141 (6 lines in), 513382, 510511
TELEX 557661 AGRAM

APPLESOFT IS COPYRIGHT APPLE COMPUTER @ TEK 4010 IS COPYRIGHT TEKTRONIX @ SCRIBE IS COPYRIGHT ECOTECH LTD
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MUSIC MICRO, PLEASE

extends up to a limit of about 20kHz, so to
be safe we should choose a sampling rate of
S0kHz; meaning 50,000 numbers per
second.

Additive
synthesis

Additive (or Fourier) synthesis involves
producing sinewaves of correct amplitude
for every partial in the desired waveform,
and adding them all together. Of course
there is no fundamental reason why
analogue additive synthesis should not be
used, only that the VCOs needed for every
partial are expensive to make and difficult
to stabilise. In the main, the technique has
proved inappropriate to the analogue
world, just as the principles of analogue
synthesisers have mostly been of little use
in digital synthesis.

If an independent sinewave digital
oscillator is provided for every partial, the
frequency and amplitude of partials can be
accurately specified. This information can
efficiently be managed by means of a
microprocessor. A convenient way of
providing a number of independent oscil-
lators is to time-division-multiplex some
high-speed hardware.

This flexible and very comprehensive
method of synthesis may one day be
universally used. At present, the cost of
necessary hardware makes it a little
expensive.

Frequency
modulation

We now turn our attention to another
useful method of digital synthesis. This
technique is based on the interesting
results of allowing one oscillator to control
the frequency of another.

In general, the result is a series of partial
frequencies which are multiples of theratio
of one frequency to the other. If the
frequencies are equal only harmonics are
created. If the ratio is irrational then the
frequency components will be inharmonic,
or disonant.

As the amplitude of the controlling
oscillator is changed so the amplitudes of
partial frequencies change in complex and
interesting ways. They cannot, however,
be made to vary in arbitrary patterns, and
the technique is nowhere near as powerful
as additive synthesis. It has been found
useful in synthesising brass and percussive
sounds and needs less hardware than
additive synthesis.

Micrpgrocessors
asdigital
synthesisers

Unfortunately, currently available micro-
processors are just not fast enough to

perform additive synthesis in real time.
They have been extensively used, how-
ever, to control special purpose synthesis-
er hardware and to provide a sophisticated
user interface.

There are also ways to get around the
problems of additive synthesis which have
formed the basis of successful musical
instruments.

There is no reason why currently
available microcomputers should not form
the basis of synthesisers and there are
indeed a few serious systems based on
microcomputers now available.

frequency and envelope specified at 256
points in time. The sample rate is SOkHz.

Another system known to me provides
four channels with reduced control and a
sample rate of about 8kHz. (Micro Tech-
nology’s PET music package.)

By adding some extra hardware to a
microcomputer it is possible to produce a
truly professional system based on these
principles. In particular the Mountain
Computer music system hardware uses |
Direct Memory Access to an Apple II
microcomputer to give up to 16 digital
oscillators, each with its own look-up table
and envelope control.

Until the microprocessor becomes fast
enough todo allthe work of synthesisitcan
be used to advantage as a versatile

amplitude- low

pass

high
pass

frequency

Fig4. Filter responses.

band pass

notch

Amplitude

Attack %eca_‘; Sustain  Release
Fig 5. Generalised ADSR envelope shape

Time

We will now take a look at how
software-based microcomputer synthesis-
ers can be made to work.

As seen before, adding up the values of
many sinewavesinreal timeis not possible.
One answer is to form look-up tables which
represent waveforms which have been
synthesised in advance.

Unfortunately, the limited memory
available for such tables means that the
micro must step through each table a
number of times. This means that we must
limit ourselves to frequencies which are
multiples of a fundamental frequency, ie,
harmonics. It also means that we can only
change the amplitudes of harmonics in
steps.

With 8-bit microcomputers, one chan-
nelcan besynthesised to quite high quality.
The system described in the second part of
this article, using the BBC Micro and a
minimum of hardware, allows waveforms
based on up to 16 harmonics with

controller of analogue modules. One such
application is in Casio’s range of low cost
preset polyphonic synthesisers. These use
Digital to Analogue Convertors (DACs)
coupled to a microprocessor, as well as
analogue filters and a mixer.

An example of the use of a microcom-
puter as a controller is the Sound Chaser
system for the Apple II. On each card in
this system there are three channels
generated by conventional -analogue
techniques.

Such systems are attractive as they can
perform extra functions apart from syn-
thesis. The Sound Chaser can transcribe:
music played on an organ type keyboard,
will teach music theory, create, edit and
store sounds, and act effectively as a digital
8-track recording studio.

Next month: a digital music synthesis
system for the BBC Micro. [END]
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Down under

Ihave an Australian-designed
MicroBee computerand a Star
DP-510printer. AsThave
heard the MicroBeeis available
inmany European countries, I
would like to hear from users
outside Australia.

My Starprinter hasa vertical
alignment problem but this
seems to be the case withall the
other units atmy dealer’s shop.

The problemisthat the
charactersonaline are not
printed precisely below the
characterson the previousline,
givingazig-zageffect. This
affectsborders on printed
forms unless the unidirectional
mode isselected.

Iam confidentthatall
DP-510sdo notsuffer from this
problem, as my previous
printer,a DP-8480, was perfect
inthisregard. Can someone
suggestacure? (Ihavehadno
reply from the manufacturers.)
AshNallawalla, RAAF
Academy, Point Cook VIC
3029, Australia.

Abit bigger
Itseemsthatinfifteen years we
have progressed from the four
bit, through the eight bit, to the
sixteen bitmicro. The thirty
twobitis justaround the
corner. Thisimplies that by the
year 2000 we will be blessed
with a256 bit machine. Since
this will be capable of
addressing directly about 107
words of memory, close to the
number ofatomsin the
observable universe, [would
suggestthatdisk drive
manufacturersstart work on
something very bigright away.
N Osborne, Sutton Coldfield,
West Midlands

Getting there

Ihave justreadthe article
‘Portable Problem’in

PCW welcomes correspondence fromits readers but we mustwarn thatit
tendsto beoneway! Please beas brief as possible and add ‘not for
publication’ ifyour letteris to be keptprivate. Please notethat weare unable
to giveadvice aboutthe purchase of computers or other hardwarelsoftware

Braindump (PCW,
September). Firstly, Iwould
like tocongratulateyouonan
excellentmagazine anda good
article.

Secondly,Iwouldlike to
inform you of anew computer
onthe American market which
isnotunlike the one you
described: the Grid Compass.

Itisportable, of the
‘Briefcase’ type, withan 8086
and 8087 co-processor. Ithas
256k of bubble memory and a
hi-resscreen (flat-panel). It has
a300/1200 baudmodemand a
battery-backedclock.

Now for the drawbacks: the
screenisonly 53x24 (hi-res of
320x240). Ithasno built-in
drive, asthe bubble memoryis
meanttosuffice. Itis not
battery powered and it costs
$8100 (around £5400), and the
softwareis an extra $900.

I'admitthisisalong way from
‘Portable Utopia’butitisa
goodsteponthe way.

Paul Fremantle, LondonSW11

Hand-me-
downs

Iownanolderscientific micro
withdisks, thatI wishtosell. I
havebeen told thata market for
outmoded micros existsin third
worldcountries andtheless
developed partsof Europe.
Doyouknow of any
organisationsthatdeal with
such business, or any
companiesthat buy second-
hand micros?
SFox, Northwich, Cheshire

(Why nottry Oxfam?—-Ed.)

Christmas
present

Couldyoupleaseprintin your
magazine the meaningsofthe

different Benchmark timings,
asonly toooftendoIsee under

the Benchmark timetables ‘For
an explanation of Benchmark
programssee PCW, November
1982’ whichIhastentoaddI
haven’tgotandneverdidhave.
Itsometimes drives me to
tears (almost!) whenIseeanew
machine thatis given
non-endingpraise andat the
endis just alistof numbers.
Sopleasehelp those of us
whohavenotbeengetting your
wonderful magazine (creep,
creep)forsolong.
PSIagreewithGJSuggetton
hisidea about Cross-figures
(Communications, August).
Kiaran Smyth, Manchester

(Seethisissue— Ed.)

Musical strains

Quote from yourreview on the
Electron (PCW Oct83): ‘The
restriction of using one channel
atatime only meansthatthe
Electron will notbe used for
any truly musical effects.’

Despite the unwieldy nature
ofthe BeeBasicsyntaxin
producing music, thereis
plenty of scope for the creative
mind. Afterallthe flute has
onlyonesoundchannel,anda
ratherlimited range of sound
envelopes, butsome people
havemanagedtogetsome
interestingeffects outof it.

Itissad that while sound
chipshavean almost
overwhelmingpotential, the
necessary software support
doestendtoberather ungainly
—forexample, the Beeb, Oric
and Commodore 64.

Sordand Sharphave cracked
it, usingvery similar
approaches, although ‘Stick in
theMud’Sharponly supports
onechannel. Hats offto Sord
though—youcaneven
transpose (change the pitch of
the whole piece) by minimal
editing. Twocharacters willdo
thetrick.

Anditcan cope with triplets!
Thismayseemalittle obscure,
but just you try and arrange
‘Jesu, Joy of Man’s Desiring’
withoutthem. The problemis

—these questions must be addressed to Peter Bright (see ‘Computer Answers’ page). Address letters to
‘Communications,’ Personal Computer World, 62 Oxford Street, London WIA2HG.

thatalotofBasicinterpreter
authorsdon’tseem to
appreciate the finer points of
music, like theimportance of
rests, flexible tempo, ‘holding’
anote.

Keith Ollett, Crowborough,
East Sussex

Micro
reservations

Ifeelthereisalotof
misunderstanding surrounding
the use and potential use of
computersinschools.Iam
writingtoexpresstheway that I
seetheissue, thus hopefully
provokingthought and
comment. [ have just left
school,andsomy views are
bornoutofacertainamount of
experience.

Aslseeit, there are three
main areasin whichcomputers
arethought ofasusefulin
schooleducation. These are:
firstly, forteaching (ie,
replacingthe teacher);
secondly,as atool for providing
teaching aids (both replacing
existingmethodsand providing
new aids); andthirdly, for
givingexperience of
computers. [shallcomment on
these areasinorder.

The firstareamay be
dismissed completely.
Teachingdoesnotconsist of
providing amonologue of facts,
formulae andproofs; it requires
discussion and an ability tosee a
pupil’s viewpoint, thereby
producing acomprehensible
explanation. Until computers
can pass the Turing testthey are
useless for thisfunction. The
currentrange of programs that
‘teach’ physics, etc, are of less

| usethanagoodtextbook—and

only the most exceptional
pupilsatschoolcanlearn
significant amounts from
textbooks. Textbooks are used
forreference and exercises, not
teaching.

The secondareahas much
potential, yet this potential is
virtuallyuntapped. The current
programsthat use the computer
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~ toprovide practice for pupils—
eg,arithmeticpractice,
geography practice via dinky
hi-res maps, etc.—are, in my
opinion,a waste oftime. The
practicethey provideis either
superficial or already
adequately provided by normal
methods. The factthat children
use computers morereadily to
dosuchpracticeis solely
because computers currently
holdastrangefascination for
children. This will rapidly
vanish, as computers become
more andmore common.
Children will very soonbe
unwillingto do boring tasks
merely to ‘usea computer.’
Thereally useful areaisin
providing a new range of aids
forteaching. Forexample, in
mathematics and physics the
graphicsof acomputercould be
used to demonstrate things
visually; buttobe accepted they
willhave tobe better (and they
canbe, considerably) and
easiertouse than blackboard
andchalk. Inhistory,
computers would be useful as
expertsystems—but again
they will have to be more
comprehensive and quickerto
access than reference books.
Thereason whycomputers are
notusedforthese genuinely
useful functions today is that
ittakes tremendous amounts of
extremely goodsoftware to
provide suchfacilities—plus
sophisticated hardware. We
oughttostarttackling this
(admittedlyenormous)
challenge now, and stop
wastingtime onsine wave and
simple arithmetic programs.
The third areais harder to
discuss. Itisgenerally agreed
that people, particularly
schoolchildren, should be
made aware of computers, so as
tobe abletofaceuptothe
computerrevolution. But what
isthe effectof computers going
to be? How will our society be
revolutionised? I don’tknow,
andIdon’tthink anyone does.
Butwe have to make people
aware of the possibilities, and,
inparticular, the dangers.
Certainly hands-onuseis
valuablein familiarising people
withcomputers, butitisnot
enough; the possible
consequencesof the
computer’spower mustalso be

taught. Youdon’tgain that sort’

of knowledge playing
Monsters.

That’smost of my hang-ups
onthissubject aired. Perhaps
you, orotherreaders, would

caretocommenton them?
David Harrison, Bury

(Iamveryinterestedin
feed-backon allaspects of
microsineducation—Ed.)

Full support

IfeelImust disagree with Philip
Sherlock (Communications,
‘Time-honoured’,October)
aboutthe so-called
‘discontinued’ Atari. His letter
impliesthat Atariis going to
stop producing its micros
because they are oflow quality
andobsolete. Admittedly, the
400 and 800are being
discontinued, but they willbe
replaced by the 600 and 800XL
respectively. Thisis not
because the 400 and 800 are
outdated but because the new
modelsare of a more
economical design.

Infact, the onlyfeatures that
thenew 800XL has which the
800hasn’tare asfollows: 64k
RAM, a ‘Help’key, self-test
diagnostics and afew other
minor improvements which are
hardlylikelytorender the old
800 outdated. Also the 800XL
ischeaper thanthe 800. The
new computersare totally
compatible with the old ones
and any new peripherals and
software will pluginto the 400
and 800 justaseasily. Also,
don’tforget the forthcoming
1400-range of Ataris which
look asif they will be more in
theline of business micros.

Asfor Philip’s comments
about Nascom’s features, does
he know thatthe 400/800 can
runthree programs
simultaneously, has256 colours
andsuperb graphics facilities
withoutexpanding the basic
computer? And thatalong with
the new microscomes a whole
range of new peripherals
includingan interface which
makesthe computers
IBM-compatible,anda Z80
add-onwhichallows CP/M to
berun? Alsowith Atari’s
unique ‘daisy-chaining’ one I/O
portisall that’s neededif you’re
using Atari peripherals. This
eliminates all those messy wires
withwhich Appleusers areso
familiar. Ifit’s general I/O that
youwant, the joystick portson
the front of the 400/800 give 16
bits ofinformation, any of
which can be configured for
eitherinputoroutput, along

with four bits of input only and
eight A/D converters.

OK, sothe Ataris are not the
world’sbest micros, buttheydo
comparefavourably with the
Nascomandtheycertainly do
notdeserve the low-quality
rating asimpliedin Philip’s
letter. Remember also that
everything’ve mentioned
aboveisavailable on the Basic
computer withoutintroducing
expensive add-ons. The Ataris
aretherefore not being
discontinued, but are merely
beingslightlyimproved, andI
willend with Philip’s own words
—‘whatmorecanone wantina
computer?’

Chris Simon, Mynydd Isa
Mold, Clwyd

L] , ®
Beginner’s tips
Onreading the Octoberissue of
PCW, Inoticedthat Surya
made a verycommon error in
his ‘Beginner’s guide to
programconversion’. He states
that ‘(repeat-until and
while-endwhile). . .aretwo
formsofthesameloop, one
beingthelogical reverse of the
other.’

Thereisone essential
difference between
while <cond>andrepeat
<block> <block>
endwhile until not (<cond>)

The ‘while’ formchecks the
conditionfirst. Ifit’sfalse, then
<block>isnotexecutedeven
once. By contrast, the ‘repeat’
formcauses atleast one
execution of <block>, evenif
the conditionisinitially false.

Wherever a ‘repeat-until’is
used, itmay, ifdesired, be
replaced by a ‘while-endwhile’
withinverted condition
(althoughthereare several
cases where a ‘repeat-until’is
more natural—whichis
precisely why any decent
structured language provides
both constructs).

Aspractical examplesof the
differences, consider the
following twoexamples: first, a
routine tothrow a die untilasix
isthrown:
repeat

DIE:=rnd(1t06)

print‘Youthrowa’, DIE
until DIE=6
Thiscanbewrittenasa
somewhatconvoluted ‘while’:
DIE:=0(indeed, any number
thatisn’tsix)
while DIE<>6

DIE:=rnd(1t06)

print‘Youthrowa’, DIE
endwhile
(althoughno-onebutanidiot
woulduse thisifthey had
repeat-until available.)

Second, consider aroutine to
printasequential file:
openFILE$
while not (eof)

readline (A$)

print A$
endwhile
close FILE$
(eofisaboolean (true or false)
functionindicating whether or
not the End OfFile marker has
beenencountered. Any
attempttoreadaline of text
wheneofistrue will probably
crash the routine.) Using the
Surya-style conversion, we
obtain:
openFILES$
repeat

readline (A$)

printA$
untileof
close FILE$

Whereasthe first form
correctly detects, when the file-
isempty, thateofistrue initially
—andsoimmediately closes
thefile, the second form
attemptstoreadalineof text
fromthe empty file— thus
crashingthe program.

Therefore, tosummarise,
any repeat-untilmay be
replaced by a while-endwhile
—butwithsomeloss of clarity,
butthe converseisnottrue —
attemptingtoconvertfroma
while-endwhile toa
repeat-until does not usually
work.
Duncan White, Bucks.

Yes, youare quite correct. When
converting fromawhile-wend to
arepeat-untilloopitis
sometimes necessary toinsert
manually atest which somewhat
defeats the pointoftheloop! It
is, however, usually possible to
maketheinitialtest before
entering theloop, thus retaining
somedegree of structure. Thus:-
OPENFILE$:IFNOTOF
THEN PROC readfile ELSE
CLOSEFILES. . .
DEFPROCT readfile

REPEAT

READLINE(A$)

PRINTAS$

UNTIL EOF

CLOSEFILES

Iwould, however, agree
wholeheartedly thata truly
structuredlanguageshould
offer both constructs.
Surya.

END)
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GOUPIL-3

building block principle.

Tony Hetheringtontakes an exclusivelook at anadaptable French computer system designed on the

goupil
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The Goupil-3 is a modular computer
system designed to cater for both profes-
sional and personal needs. Its building
block design allows the user to build up a
computer system from the simple screen,
console and keyboard configuration to a
fully expanded system supporting three
processors, a choice of six operating
systems and offering multi-user and
multitasking facilities.

The Goupil-3 is manufactured and
distributed by a small, French company
with the exceedingly long name Société de
Micro-Informatique et Telecommunica-
tions, which is why I will refer to it as SMT
from now on.

SMT is only three years’ old, but it has
big ambitions and aims to have sold
100,000 Goupils by 1986.

‘Goupil’ is medieval French for the fox
who appeared in the Aesop-type fable of
the day. That explains the picture of afox’s
head which appears on everything with
space to take it.

SMT expected to have sold 9,600

Goupils by the end of 1983 in France and
other French-speaking countries. The
machine is now to be sold in the UK via a
dealer network.

Hardware

In France there are no fewer than ten
different configurations of the Goupil

The Goupil-3is attractively designed, has extremely

quietdisk drives and offers aselection of processors,
languages andsoftware.’
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although only eight of these are to make
the trip across the Channel. The two
configurations missing are the home com-
puter and the stand-alone Minitel termin-
al, but the Minitel will come to the UK as a
component of the multi-user, multi-
tasking systems.

Multitasking is the ability to submit and’

run more than one job on one machine
at the same time. For example, with
multitasking you could be editing a file
while another one is being printed.

This is not to be confused with ‘multi-
user’, which is where one computer serves
others, often being connected to these
other terminals via telephone lines. Multi-
user applications include electronic mail
and shared database.

The home computer, though rich in
facilities, was rightly judged to be too
expensive for the UK market at about
£1000.

So the UK range starts with configura-
tion three which consists of the console,
keyboard and screen. Configurations four
and five add to that basic system two 5V
inch disk drives and configurations six and
seven include a disk management card to
facilitate the use of eight inch floppies or
winchester hard disk drives. The differ-
ence between versions four, five, six and
seven is the 8-bit processor which they
contain: fourandsix have the 6809 whereas
the other two have the Z80. Configuration
eight offers the 8088, 16-bit processor.
Configuration nine is a multitasking sys-

l

Numerickeypad plus qwerty, cursorand function keys— 101 keysin all.

tem. Both nine and ten offer multi-user
facilities. I tested an expanded configura-
tion eight.

The configurations should not be con-
fused with the number three in the name
Goupil-3 since they are all versions of the
Goupil-3 machine. Just to add further to
the confusion there are also ten expansions
which simply add various disk drives to the
relevant configurations. Should this not be
enough to allow you to build a computer
system for your own requirements, there is
alsoarange of electronic cards, but more of
this later.

The boxes which house these com-
ponents are attractively styled and are
coloured in a pleasing mixture of black,
grey and red.

Console

The consoleis a dark grey, flat-topped unit
with a curved ridge along its front. It is
525mm wide, 340mm deep and 125mm in
height and weighs in at under 9kg which
makes it lighter than some portables.

The top of the unit can be prised off to
allow access to the card slots inside. There
are 12 of these into which any of a range of
electronic cards can be inserted. One end
of a card plugs into a common mother-
board with the other forming part of the
back panel. By this method any peripher-

12ingreen onblack monitor.

SYsindisk drives.

als plug directly into the relevant circuit
board. Dummy back panels are available
should any of the slots be unused.
However, be warned that the Goupil is not
designed for rapid card changes. Such
operationsinvolve aratherlengthy process
of removing the back panel before the
cards can be inserted or removed. Care
must also be taken when changing cards to
ensure that all the internal wires are
correctly reconnected. These connecting
wires are an unfortunate consequence of
the freedom to plug in any card in any slot,
for if this wasn’t allowed such inter-card
connections would be printed on the
mother-board. As it is, numerous internal
connecting wires snake across the top of
the cards, looking rather untidy.

The 6809 central unit card houses one of
the two processors in the review machine,
the other being the 8088 which also has its
own central unit card. The two cards are
connected to each other by an internal
wire. You cannot use both processors at
the same time so the 8088 card has an on/off
switch which in fact switches between the
two.

The video controller card accepts the
monitor lead and can be connected to an
optional colour graphics card to allow the
use of a colour television.

The external sockets photographed on
the review machine are obviously geared
for t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>