Canada $2.75/US $2.50/FF 8.80/F1 8.00/SFr 8.00/IR £1.12/ W rl
BFr 90.00/Lire 4700/DKr 24.00/NKr 14.55/DM 9.5 o March 1983 85p
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IS THIS THE NEXT IBM PC?
We unwvirap the Big Blue’s new baby
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Cromemco System One

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

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

Call MicroCentre for l} Cromemco

: 30 Dundas Street
MicroCentre Ltd Britain’s independent Eding:rgr? Eéges JN

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




Everything you ever wanted in micros

but didn't know who to ask

P,
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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.

Personal Systems Group
helps managers and professionals
with Micro Aided Management
tools including: financial planning,
modelling, linear programming,
PERT and personal productivity
aids.

Special Systems Group
supplies packages to suit

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.

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

Administrative Projects 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 systemin
an International Airport to drive
300 information receivers, staff
monitors, passenger displays and
flapperboards.

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

components as requirement and
technical constraints allow.

particular professions and
industries including agencies,
printers, manufacturers,
distibutors, dentists etc.

The Systems Groups Install
complete solutions, arrange

training and hand holdyou
through to comfortable operation

of your system.

W,

on

%

PROJECTS

ﬂrhe 20/80 Solution \
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The 100% Solution

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

Next date

Introductory Courses
1 Introduction to
Microcomputers
Business Systems
Information Management
Management Aids

Skilis Tralning
Fundamentals of
BASIC

Improve your BASIC
Wordprocessing with
WordStar
DatasStar/SuperSort
MailMerge

April 18
19
20
21

HWN

wn

April 10/11
12113

~N o

March 29

March 30

Computer Professionais
Courses

Hardware for Software
People

Operating Systems
and Languages
Communications &
Networks
Applications Design

& Products

System & Program
Generators

Mar 14

Computing Management
Seminars

Micro Technology

& Strategy

Local Area Networks
Micro DataBase
Managers

May 17
15 May 18

16

May 19

All courses Include practical work
and advice on microcomputers.
Course fees: 1-8 £95 per day; 9-16
£12S per day + VAT, Iincluding
luncheon and detalled course
notes. Yousave £10 per day by
booking more than one day'’s

Y
'/////'//////////,,

TRAINING

training at one time.

.

_J

DIGITUS LTD

LADING HOUSE

i Request for:

1 [:] Quotation Company -

i [:] Response to tender Address . - _i—|

i E] Course booking — Phone No

: E] Training information Name = L | Posiion———
L} [:] Generalinformation Requirement __ - _ .

10-14 BEDFORD ST
COVENT GARDEN
LONDON WCZ2E 9HE
Telephone (01) 379 6968
Telex 27950 Ref. 3005

L X X Y ¥

- MD

..----------------'—-----_----_---_—-——-----'
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| Cover illustration by Mark Watkinson

BENCHTESTS & REVIEWS

DATABASE BENCHTEST 116 CORVUS CONCEPT 128
This month Kathy Lang looks at Time-honoured Benchtester Dick Pountain
DataPrism. gives the Corvus a thorough going-over.

G007 GRAPHICS MODULE 122 LYNX BENCHTEST 26

A detailed look at the first commercial
product from the Notting Dale ITeC.

WHICH SPREADSHEET? 124
The second in a series on spreadsheets by
Mike Liardet. For his first Benchtest he
looks at the Prophet II — hardware and
software combined in one system.

FEATURES

Programs Editor Maggie Burton sets to
work on the Camputers Lynx — well,
several Lynxes, actually. Find out what’s
beneath the smooth, dove-grey exterior.

EASY HANDLING 156
Jane Bird tries out a safe and simple word
processing package for the Apple IL

i

MOUSE MAKES MICROS 109
MANAGEABLE

Last month saw the UK announcements
of two new user-friendly systems which
put the keyboard on one side and replace
it with the mouse!

IBM’s SECRET MICRO 112
A month after the IBM Personal
Computer was officially launched in the
UK, Chris Morgan of Byfe magazine
investigates what could be the next IBM
PC.

Founder Angelo Zgorelec Managing Editor Dick Pountain Editor Peter Rodwell Deputy Editor Jane Bird Programs Editor Maggie Burton Sub Editor Steve Mann

Editorial Secretary Tracy Dear Consultant Editor David Tebbutt Art Editor Phoebe

reswell-Evans Design Assistant Richard Gadsby Typesetters Jane Hamnell, Anne

Ashby Publishiu;ag Manager Fiona Collier Grou&Advcnlscmcnt Manager John Cade Advertisement Manager Patrick Dolan Assistant Advertisement Manager Peter
Xi

Goldstein Sales Executives Herbert Wright, Jan
Group Production Manager Robert Buggs. Advertisement Production Tony Keefe

artin, Gill Harrison, Gayle Thomson. Michael Clarke Micromart Gaye Collins Advertisement Assistant Priscilla Senior




SEND IT IN PACKETS 114
Part two of Terry Lang’s series
demystifying the tangled world of
networks.

REGULARS

NEWSPRINT 100
Guy Kewney presents news and views on
micros and the world at large.

CTUK! NEWS 111
David Tebbut says goodbye to the
ComputerTowns page as we knew it, and
lays down the format for the future —
providing you cooperate!

BANKS’ STATEMENT
Will manufacturers fulfill their promises,
and are you likely to benefit in 1983? asks
the inimitable Banks.

COMMUNICATIONS 149
Your chance to get on the soapbox.
SCREENPLAY 152

Dick Olney presents his monthly review
of games, good and bad. This month he
concentrates on software for the Atari
800.

TS WORKSHOP 163
A pot-pourri of readers’ tips for Terminal
Junkies.

COMPUTER ANSWERS 171
Agony Uncle Sheridan Williams and his
team of helpers get to grips with your
problems.

MICRO CHESS 174
Goodlooking, Sensitive and Intelligent —
who can Tony Harrington be talking
about?

PORTABLE COMPUTER 182
WORLD

Dick Pountain and his loyal band of
helpers delve deep into the mysteries of
the hand-helds.

NUMBERS COUNT 183
Mike Mudge’s monthly mathematical
mindbender.

PCW SUB SET 186
Our monthly melange of assembler
subroutines.

<\ BREAKING DOWN THE

BARRIERS 160
Maggie Burton visits one of the most
established ITeCs and finds out what goes
on behind its portals — and what comes
out.

MAKING THE MOST OF THE 178
MZ-80K

Enhance your Sharp Basic. . . a detailed
description of what can be done with this
popular machine.

=

134V SUBSCRIPTIONS 189

A blatant appeal for your cash. Here’s
what you get in return.

BEGINNERS START HERE 182
We attempt to explain the jargon in words
of one (or two!) syllables.

DIRECT ACCESS 192
Includes In Store, ACC News,
Transaction File, ComputerTowns,
Network News, and Diary Data.

PROGRAMS 206

Program of the Month this time helps you
animate your Atari.

BLUDNERS 225
Mistakes? Us?! Well, at least we admit

9

em. ..
LEISURE LINES 225

Another brain-teaser from JJ Clessa.
BACK ISSUES 226

Find out what you’ve missed — and
where you can get hold of the relevant
copies.

CHIP CHAT 328
PCW’s irreverent gossip corner.

Subscriptions Enquiries Stuart Cruickshank Subscription rates UK: £11.50. Overscas £25.00 Subscription and mail order address 53 Frith Strect. London WIA 2HG,
tel 01-439 4242. © Computing Publications Ltd. 1983. Editorial and advertising address 62 Oxford Street, London W1 A 2HG, tel: 01-636 6890. No material may be rcp-
roduced in whole o in part without written consent from the copyright holders. Printed by Chase Web Offset, St Austell, Cornwall. Ditrubuted by Seymour Press, 334 Brixton

Road. London SW9. Tel: 01-733 4444,
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Now,service as

ur Atari.

odas

Now you can place your ATARI” in the safest hands in the country. Weve set up a national
network of Independent Service Centres to service ATARI Video Computer Systems™and Home
Computers, in or out of warranty.

Each one has been inspected and the staff have been specially trained by us.So wherever you see
the ATARI SERVICE™ badge, you'll also see some fast service. Were increasing the list all the time, so if
there isn't currently one near you, call our Customer Relations Department on Slough (0753) 24561.

Tel: 0606 3010.

4 PCW

®ATARI and Design. Reg.in UK. T are trademarks of AtariInc. smis a service mark of Atari Inc. "VCS only.

Avon Cleveland Essex Isle of Wight Lincolnshire J.S.Simnett Computers Ltd.,
Mastercare, Uphill Works,  Mastercare, Lustrum Ave., Maplin Electronics Mastercare, Mastercare, The Computer Shop,
Hawarden Terrace, NorthTeesside Ind.Estate, SuppliesLtd., Unit‘A; Riverway, Newport, 18 Kingsway, Lincoln, 9] AcreRoad,

Larkhall, Stockton-on-Tees, Qak Road South, Hadleigh, |sle of Wight PO30 SUX. Lincolnshire LNS 8AH. Kingston-uponThames,
Bath BAl 6RE. Cleveland TS18 2RB. Benfleet, Essex SS7 2BB. Tel: 0983524447 Tel: 0522 28148. Surrey KT2 6ES.

Tel: 0225 27517. Tel: 0642 616991. Tel: 0702 552911. Kent Lothian Tel: 01-546 3793.
Bedfordshire Clwyd Mastercare, Unit 4, Mastercare, 57 Bower La, Mastercare, 4NapierSq,  Mastercare,

Mastercare Service Centre, G.PVideo Systems, HanburyRd.,Chelmsford, =~ Maidstone, KentMEI6 8E).  Houston Ind.Estate, 33/36Fullerton Road,
Windsor Road, 36Henblos Street, Essex CM1 3AE. Tel: 0622 672921. Livingston, Croydon, Surrey CRO6.D.
Mile Road Ind. Estate, Wrexham,Clwyd LL1I38AD. Tel: 0245 83616. Micro Machines Ltd., W. Lothian EH54 5DG. Tel: 01656 4711.
Bedford MK4 29XL. Tel: 0978 264451. Glamorgan South 64 Burgate, Canterbury,  Tel: 0506 30251. Sussex

Tel: 0234 46591. Cornwall Mastercare, Unit 2, Kent CT12HJ. Midlands West Gamer,

Berkshire Mastercare,Vean Road, Acelnd.Estate FerryRd.,  Tel:0227 69090. Mastercare, 24 Gloucester Road,
AtariService Centre, Camborne, Grangetown, Cardiff, Silica Shop Ltd., Hampstead Ind. E state, Brighton,
AtariHouse,Repair Dept,  Cornwall TR14 7TB. Sth Glamorgan CF1 YJ1. 1-4 The Mews, Hatherley Rd., Old Walsall Road, East Sussex BNL 4AQ.
Railway Terrace, Slough, Tel: 0209 714431. Tel: 0222 372254. Sidcup, Kent DA14 4DX. Birmingham, Tel: 02736984 24.
Berkshire SL2 5BZ. Cumbria Grampian Tel: 01-309 1111. WestMidlandsB42 1DU. Mastercare, 12 Bear Yard,
Tel: 0753 33344. Mastercare, Mastercare, TyockInd.Est,  Lancashire Tel: 021-358 5061. Cliffe High St., Lewes,
Mastercare, Gilwilly Trading Estate, Elgin, Grampian IV301XY. Norman Audio Ltd., Staffordshire East Sussex BN7 2BA.
Arkwright Road, Reading,  Penrith, Cumbria CAILIEH.  Tel: 0343 3362. 51 Fishergate, Preston, Mastercare, Tel: 07916 3241.
Berkshire RG2 OLX. Tel: 0768 62345. Hampshire Lancashire PRI 8BH. 67/69FordGreen Road, Yorkshire

Tel: 0734 863186. Derbyshire Mastercare, Mill Brook Tel: 077253057 Smallthorn, Stoke-onTrent, Mastercare,
Buckinghamshire Mastercare, GosforthRoad, Factory Estate, Mill Brook Rd., Gemini Computer Staffordshire ST6INV. Millfield Lane,
Mastercare, Osmaston Park Ind.Est, ~ Southampton, Servicing Ltd., Tel: 0782 88617. Nether Poppleton, York,
653 London Road, Derby, Derbyshire DE2 8HX. Hampshire SO91LQ. 50 Newton Street, Strathclyde North Yorks. YO2 6PB.
Wycombe Marsh, Tel: 0332372221 Tel: 0703 783133. Manchester1, Mastercare,c/oBridges,  Tel: 0904 794121,

High Wycombe, Devon Microchips, Lancashire M1 2EA. 23 Washington Road, Mastercare,

Bucks HP11 1EH. Mastercare, 46-48 St. George's St., Tel: 061-236 3395. AbbotsinchInd.Estate, Industrial Road,

Tel: 0494 444704, Venny Bridge, Whipton, Winchester, Mastercare, Paisley, Strathclyde PA3 4EX. Carltonind.Estate,
Cheshire Exeter, Devon EX4 8JG. Hampshire S023 8BE. Manchester Road, Tel: 041-887 7011. Barnsley S71 3PH.
*AS.Wootons & Sons, Tel: 0392 66141. Tel: 0962 55455. Manchester Road Ind. Suffolk Tel: 0226 723242.

116 Edleston Road, Dorset Hereford & Worcester Estate, Bolton, Greater Mastercare, Unit 9, Frank Hepworth Ltd,,
Crewe, Mastercare, Mastercare, St. Mark's Close, Manchester BL3 2NJ. FarthingRoad, Sproughton, 9 Stainland Road,
Cheshire CW2 7HD. 75/77 WindhamRoad,  CherryOrchard, Tel: 0204 21724. Ipswich, Suffolk IP1 5AP Greetland, Halifax,
Tel:0270214118. Bournemouth, Worcester WR5 3D.. Mastercare,18 CrookSt,  Tel: 0473 47101. Yorkshire HX4 8AD.
Mastercare, Dorset BHI 4RN. Tel: 0905 355921. Preston, Lancashire PRI 5LS. Surrey Tel: 0422 72059.

4 Arkwright Road, Tel: 0202 38347. Hertfordshire Tel: 0772 796435. Advanced Electronic Republic of Ireland
Astmoor Industrial Estate,  pyfed SpectrumServiceCentre,  Leicestershire ServicesLtd., Omnitek Ltd,,

Runcorn, Mastercare, ElectricHouse, 2 Lordship Centre, Mastercare, 3 Wealdstone Road, 45 Cookstown Estate,
Cheshire WA7 INV. Castle Street, Howard Dr, Letchworth, 44 Kenilworth Drive, Kimpton Road Estate, Tallaght, Co.Dublin, Ireland.
Tel: 092856377 2. NewcastleEmlyn SA389AF.  Hertfordshire SG6 2OF. QOadby, Leicester LE25LB.  Sutton,SurreySM39QN.  Tel: (O1) 521036.
Pooles (Electronic Tel: 0239 710107. Tel: 04626 79548. Tel: 0533 713368. Tel: 01-641 4444, Guernsey

Specialists) Ltd,, - ) @  GuernseyComputersLtd.,
59-63 Station Road, 33 Commercial Arcade,
Northwich, l St.Peter Port, Guernsey,
Cheshire CW95LT ®  Channellslands.

Tel: 0481 28738.



THE COMPUTER FILE

COMPUTER AND ACCOUNTING MACHINE PLACEMF M=o

10 RED LION ROAD - SURBITON - SURRFV

Listed below are bargai
list at your leisufed
you the dal

sonnact. Some
Available March/April.

7102 Olivetti: (Berks)

Oliverti Audit 7 machine cotels E EVER
tixed. 5 mb removable. Off : ds I

and tully maiintained since . Availgble imipediately tor

9 c mn
. and nhave given excellent, reliabie service.
ely. Price

Availabie

7104 Philips P320:

y C. r PR 1230 printer
Gl ) o ) i REE éa Vm )
) | %:jley)’ y : ‘ y odoi:( i
Philips Informa 320, ully maintained since new and in

231 purchase ledger cards, 385 nominal ledger cards,

417  payroll cards, 87 VAT analysis car a2 dvicaesly
Purchase/Nominal/Payroll tape systems, 4 irhh-n . O zam
Available immediately. Oftfers invited.

7105 Burroughs B80: (Sheffield)

1979 machine. with RAM increased to 128k. cartridge drive.
2 VDU's, integral printer and 18.8 mb fixed disk. 16 serviced
cartridges (4.6 mb) are also included. Machine also runs
cassette dig — <

ilso T

7108 Adler®

10 months old & comtp

alpha numeric keyboard. NP ntame

ol continuous stationery sprocket teed. (pipes .
operator program control lights. The following software T

TO ADVERTISE YOUR OLD COMPUTER
Telephone: 01 350 2020

FREE VALUATIONS %

=K 1AINIAT 71T
. Mag. cards. Also availab

purchasing invoicing analysis,

Fully maintained. Available g

al & sde

1 years old).
tuary. £1.000.

32k. ‘Dual drive floppy disx 3040. 2 years old. Fully muin-
tained. Availuble end of January. £1.000.

il ig!
Hwilh 2k RAM plus extended
me J8 sprockets for continuous station-

1gl

W b ar

1 A as!
tape unit I.OOO and

(-155 c.p.s..). Snt‘lwn‘re

(Commodore Pet Model 3032 ¢/w 3040 disk drives & 4022

excellent working order. Also available with machine is th rinter. DOS | & 2 also included. The system is under 2 years
following: 2 ledger card trays, S00 stock ledger cards

Id, in excellent working order & fully maintained since new.
C/W tool kit, available now. €1.150 o.n.o. for quick sale.
: (Ormskirk)

. nual front feed. Fully maintained since new &

in good condition. Ayailable immediately €500 o.n.o.
7116 Burroughs L9000 i
S years old, only 3 years us
Programs available: - Mortgag
Dividend and Statement Prepa
£2,500 o.n.o.

- on - Sea)
i maintained since new.
estment Ledger.
e immediately.

Model 310 ¢/w I PITTTrrremm———arives (4 mb cacli)
and integral 60 cps printer. T'his unit is 6 years old, fully
maintained and ¢/w invoicing. sales ledger programs
Avuilable now €1250 O.n.o
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WORDSTAR*AND CP/M"
MADE EASY!

Forget the manuals....use Sound Training Packs

Wordstar and CP/M are
respectively one of the most
popular word processing
packages and most popular
operating systems and both-are
arguably the most powerful.

Users will know that the
accompanying manuals are
comprehensive and thorough —
but not the easiestto
understand!

WORD PROCESSING WITH
WORDSTAR and
INTRODUCTION TO CP/M are
two interactive Sound Training
packs designed by leading UK
training communication
specialists, which enable users
to operate Wordstar and CP/M
easily and effectively within only
a few hours — without the need
to use the Wordstar and CP/M
manuals!

The packs consist of:

@ Two Sound Training aydio
cassettes providing an audio
instruction course

@ A reference manual which
reinforces the main points
made in the tapes

@ A set of easy-reference job
aids printed on card for
permanent reference

@ A smart “book-like” package
which can be easily stored

ORDER FORM

To: NEWTECH PUBLISHING LIMITED,
8 Camp Road, Farnborough, Hampshire GU14 6EW

Telephone: (0252) 510331/2

O Please send me......copy/ies of Word Processing with Wordstar
O Please send me......copyf/ies of Introduction to CP/M

@£40.00 each (including VAT & postage of £1.50)
O 1 enclose my remittance of £...... made payable to Newtech Publishing

Limited

ordebitmy AccessCardNo T T T T I TITITTTIITT]

Company..........
Address......................

6 PCW
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WORD PROCESSING WITH
WORDSTAR and
INTRODUCTION TO CP/M
enable the user to learn at his
own computer, at his own pace,
pausing and reviewing
whenever necessary. As the
user listens to the four sides of
the ordinary audio cassettes, he
is guided through the facilities
available. At the same time he
learns not only what Wordstar or
CP/M does, but also how it does
it.

Price of each Sound Training
Pack £33.50 + VAT

*WORDSTAR is a trademark of Micropro
International Corporation

*CP/M is a trademark of Digital Research
Corporation

Sound Training packs are
designed and produced by
consultants at Head Line
Communication Limited, the
training communication
specialists. The packs-are
already used extensively for
in-house training by large
British companies and by many
large computer dealers to train
their customers in the use of
software for microcomputers.

NEWTECH PUBLISHING LIMITED,
8 Camp Road, Farnborough,
Hampshire GU14 6EW

Telephone: (0252) 510331/2




" BASF WINCHESTERS AND FLOPPY DRIVES |
AT SPECIAL INTRODUCTORY PRICES

These prices are valid only for orders received by 31.3.83

54" WINCHESTER HARD DISKS (ST-506 compatible) 2 | M BYTE H ARD

6182 5.0 Mbyte formatted £499 + £10 Carriage + VAT = £585.35 inc.

6183 7.5 Mbyte formatted £575 + £10 Carriage + VAT = £672.75 inc. D I S K SYSTE M
6184 11.5 Mbyte formatted £650 + £10 Carriage + VAT = £759.00 inc. Super Fast Microcomputer
6185 21.0 Mbyte formatted £799 + £10 Carriage + VAT =£930.35 inc. ONLY £4,000 + Carriage + VAT
Xebec S1410 HD Controller

Card £350 + £5 Carriage + VAT =£408.25inc.
Professional Switched Mode ° a
PSU for HD drives with cover —

+5V@2A,+12V @4.5A £125+ £5Carriage + VAT =£149.50inc.

FLOPPY DISK DRIVES

6118-5%" 96 TPI DS 1Mbyte £225 + £10 Carriage + VAT = £270.25 inc.

6105-8 "Slimline DS/DD direct drive,DC only * aonomn oM wekmam
1.6Mbyte....ccccocceueeee £375 + £10 Carriage + VAT =£442.75inc. 2 gg'm{j‘:b'fe%w - backup expandable to

WORLD'S MOST POPULAR DOT MATRIX PRINTER FAST 100CPS DOTMATRIX PRINTER/PLOTTER

N E C g /——: The Most Advanced Low Cost Printer Outstanding Graphics,
8023BE-C ‘ Print Quality & Performance

Recommended Price £399 + VAT

NEW Our price only £310 plus £8 carraige & VAT @ £365.70inc.
LOWER - Stand Alone Serial Interface (to 9,600 baud) with PSU & 4K buffer
PRICE PNEC =] £90.00+ VAT = £109.25inc.

Now only £310

plus £8 carriage plus
VAT @ £365.70 inc.

100CPS print speed

Bi-directional logic seaking — increment mode

80, 136 column :

High resolution dot graphics — 144 x 160 dots/inch
proportional spacing

7 x 9 dot matrix for alphanumerics & symbols

8 x 8 dot matrix for character generatcr graphics

Output to printer on character by character or dot by dot basis
Auto reversal (up to down) of ribbon maintains clarity for long
period

ASClI 96 characters — JIS 160 characters — character generator
graphics 64 characters — European 14 characters

Horizontal & vertical tabbing

Lower case descenders

Superscript subscript, underlining

Several character sizes & styles (Pica, elite, propurtional, reduced,
enlarged, enhanced etc)

5 unique alphabets

Greek and Math symbols

Adjustable tractors

Single sheet friction feed

Powerful programmable paper feed

Special ribbon cartridge

Backward carriage return

4.5 to 10" paper width

Oriainal plus 3 copies

Centronics type paraliel interface {standard)
2K Buffer

0O 0 OOooooocooo
000opo0oo0osya oono

THE BIGBOARD S i ssndisies s
. macu VL- 964K

Recommended for NEC 8023BE-C, EPSON and
OKI Serles of Printers

Vast user group & biomonthly Journal
“MICROCORNUCOPIA” details sent
with documentation.

O Z80 CPU
O 64K RAM O Tyvo P'c;rt parallel
Ol 2 x RS232 2] WCED (e
O 24 x 80 characters O Filoppy Disk Controller (1771}
5 P llel ASCH Keyboard Port for up to 4 8" SSSD drives Sultable for any Printer with centronics Interface and any Computer
4 Farallel eyboa O Runs CP/M 2.2 with serial Interface. VL-964K simply plugs Into centronics port of
O Real Time C'Oc'f the Printer and converts to serlal to plug Into RS$232 port of the
= O 2K Character Generator {upper

O 2K System Monitor 2 G oer o) Computer.
O Size: 8%" x 13%" samesize as 4 g iec 1By ® 34 +12V B 4K Buffer B  AllIC s socketed B Self test facllity

an 8" drive @ 05A - B Selectable Baud B RS232Cable B Own PSU for

. . ] r Rates 150 to 9600 150 d 220-240V ti
Available ONLY as blank PCB which comes compiete with full ra S -,‘o d s: cm! = - Mains c,:?:rz.oo‘:;’:n
documentation, the Character Generator ROM, the PFM 3.3 Monitor ready plugged
ROM and a dlslfette with ghe Source of BIOS, BOOT, PFM 3.3 VL-964K simply plugs Into existing centronics port of the printer and
Monitor and Printer Routines R$232 port of the computer. No Installation required! No interference
£115+£5 P&P + VAT = Total £138 with the Printer Motherboard! Does not Invalldate any warranty!

As an official BASF distributor we are pleased to offer special iow prices on BASF range of Winchesters and Floppies!

5Y4" WINCHESTER HARD DISK DRIVES (Seagate ST506 compatible). All Winchesters are fully guaranteed for 12 months

6182 5 Mbyte formatted (6.38 Mbyte unformatted) ONLY £545 + £10 carriage + VAT 6184 11 Mbyte formatted (14.4 Mbyte unformatted) ONLY £675 + £10 carriage + VAT
6183 7.5. Mbyte formatted (9.57 Mbyte unformatted) ONLY £599 + £10 carrlage + VAT 6185 20 Mbyte formatted {25 Mbyte unformatted) ONLY £899 + £10 carriage + VAT

Please telephone for quantity prices

FLOPPY DRIVES. Full 6 months guarantee!
6105 8” Slimline - half height DS/DD 1.6 Mbyte Direct Drive, DC Motor —no belts —no AC power —requires only +5V and24V ...............
6118 54" 2/3height, 96 TPI, 80track DS/DD 1 Mbyt@ ..o e eee e el )

Please telephone for quantity prices

.. ONLY £399 + £5carriage + VAT
..ONLY£225 + £5carriage + VAT

- BASFMEDIA
Vincelord Ltd |-
15/SD SSSD perboxof10 ............. . £154+ £1P&P + VAT =£18.40inc.
1S/DD SSDD per box 6t 10 . ..o £20+ £1P&P + VAT — £2¢ 15 nc.
Suite 2, 26 Charing Cross Road, London W(C2 25/0D perboxof 10 .. 5 25 + + =£29.90 inc.
4 ” 1/96 TP| DS/OD 80track ONLY 5Va* .. i £35 + £1P&P + VAT = £41.40 inc.
y [t ARlZEgle Il e e x205173 VIL ORDIG 2/96 TPI DS/DD 80 track ONLY 5%4" . £40 + £1 P&P + VAT = £47.15 Inc.
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TABS
EACHTREE
DBASE I

Rolled into one
gives you

A BUSINESS SOLUTION WITH A DIFFERENCE !

"Uneek” offers you one of the most comprehensive suits of CP/M based integrated business systems.
Only with "Uneek” can you customise a package to any degree without one programme chance.

Using the "Uneek Modifier”, systems can be totally tailored or created in a matter of hours; in fact
you'll wonder why you ever bothered with other software.

“UNEEK” TURNS YOUR SOFTWARE
NIGHTMARES INTO DREAMS

APPLICATIONS COVERED: Sales Ledger with Invoicing
Purchase Ledger
Nominal Ledger
PRICES FROM: £225 Management Accounts
Incomplete Records
Sales Order Processing
Stock Control
Clothing Import/Export
Motor Dealers Package
Freight Forwarding Accounting

TELEPHONE 01-486 7498

SGSSOFTWARE PRODUCTS LIMITED 66 MARYLEBONE LANE,
LONDON W |

8 PCW
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DSBORNE]

Double density S |
+ Praxis 35 . V
Daisywheel printer
C|O

A

=NOW==—
The Permanent

Slticon Valley
Computer Show

{Lease from £8.89 per wk
or £1589+ vat Cash

v, -

e | (= [ (@]
| =-|miO

miKi>ir-
2lo|r|—

01-242 2803/6 Manchester GLASGOW 041-638 3487 G
‘, 01-800 81 85/ 061-228 1686 Birmingham 021-233 1000 Urruﬁﬁ%m(l)-;?'
792 2773 Bristol 0272-214 572 16 Baldwin Gardens,

Edinburgh 031-225 7446 HBlbhn

7/ Victor 9000/
ACT SIRIUS

) : ) £12.90 per week for dual
%‘1"‘?8'% Density + Praxis35 floppy drive system with

+ vat Cash 1.2 Mbytes
Osborne 1 + Monitor 15 sgt ,
£1250 + vat Cash -9V per week for double-

sided floppy drive version
offering 2.4 Mbytes

£21.50 per week for
10 Mbytes (formatted)

51" integral Winchester
drive

From £2395
+ vat Cash.

LOsborne 1 Double
S density lease from

£6. Qo)
\ £6.99 per week /0660
o@-sb
AL
/—

NEC PC-8000
£397 Colour

Japanese quality &
reliability

7
XC)

New Applelle ’
/64K £845. vat Cash
Authorised Dealer

280 card available
to allow all standard
| CP/M 80.

cheaper than Atari 800

Authorised Dealer

e
/" CAL PC /
(iesbe e1Bmmrazzh AMBASSADOR CLASS SERVICE cali for more
el e LN Full Software back-up. details on our
Zilog 280-B Processor Maintenance & full after-sales service.  } day
128K Bytes Expandable Installation & demonstration on site. Seminars.

Operating systems CP/M

CP/M86 MS-DOS BOS Personalised advice.

NEW "

\ ~ C — i
’ ' The Permanent . ; GpSON wx 20 Peripherals:
' \ . 12"green screen monitor £79
S eel
_ S.*

Silicon Valley
Computer Show

Manchester:

12 Lever Street,
Piccadilly, [
Manchester

TEC-starwriter, Daisywh
printer. 25, 40, 55, C.P.

New EPSON printers
RX-80 100cps.
FX-80 160cps.

* Price too low

N y " p— to print. v
/5" &N
/ 'b\.\-\@%
N 2 o / -----q

N / ¥/For more information FREEPOST My interests are:
/ to: Silicon Valley — Group 18, ...
{ FREEPOST, London'N15 6BR E
[J Please send me further details about leasing. —=
[ Software catalogue. [] } Day Seminars. s I
I INAMBE. ... .. .. R IRERION ... .. o N

POSHION ..ot ettt ettt
Company...
Address.....

T € oM BRI - B s 4 o oo 55T - =

‘SOFTWARE: e
*  Complete set of
For Apple, Atari, IBM, Sirius, Accounting Software
Trs 80 & CP/M compatable (Invoicing, Stock Control,Sales
machines . . . New large list Ledger, Nominal Ledger,
of software available, covering  Purchase Ledger, & Payroll)
all popular machines (over at giveaway price of £299
3000 items). For full catalogue (hormat cost £1500) available
tick box in coupon nNow. with every micro purchased.
Ashton Tate d-BASE 1l On CP/M & Sirius only
£299 /

Large selection of Books.




The XEROX 820 series needs — —

-professional software for business

ISBSF - the totally integrated business software system for
microcomputers. Designed to perform day to day accounting and
administrative functions in most business environments.

Afew examples of the key business benefits from using ISBSF are:

— optimum stock holding to keep costs to a minimum

—— speedy invoice productions with stock release and posting to the
sales ledger

—_ statements produced quickly at month end

— vat analysis at the touch of a button

—— improved credit control

— monitor performance easily using budgets and financial reports.
With over 3000 program modules aiready being used in many

different types of industries and professions, ISBSF offers
reliability, backed-up by support, and at reasonable cost.

ISBS ¥ is available as individual modules or bundles so that
configurations can fit the exact business environment. Each

module is supplied on floppy disk with comprehensive
documentation.

ISBSF can be used on either the 5% " or 8” versions of the Xerox
820 microcomputer. The system runs under CP/M* with a
minimum of 48k memary, duat floppy disks and 132 column printer.

In addition to ISBS-F, to provide for the larger business user, we
have the ISBS-W suite. ISBS-W is an advanced integrated business
system for users of hard disk microcomputers, operating in a
single or muiti-user environment.

For further details or a demonstration of any of our software
products, call your nearest Xerox Store or Dealer.

Graficom Business Applications
102 Portland Road London W11 4LX 01-727 5561

Rank Xerox (UK) Ltd
Bridge House Oxford Road Uxbridge
Middlesex UB81HS 0895 51133

‘CP/Mregistered trademark of Digital Research



WATFORD ELECTRONICS

33 (PCW) Cardiff Road, Watford, Herts, England

Computer
|

2114L-200n
21473
2532450n
251

4334-3
(CMOS 2114)
4532

4816A 100nS
48643 64K
5101
6116-150ns

6116L-120nS
6117-100n

6167-6
6502 CPU
6503
6504-250
6521

8522 VIA
6530 RRIOT

3602
AM26LS31C
AM26LS32A
AY-3-1015
AY-3-1270
AY-3-8910

DP8304BN
DS3691N
DS88LS120N

FD1761

MM58174
RO-3-2513L
RO-3-2513uU
SFFI6364€
SP0O256AL2
TMS2716-3

74500

745241
745244
745257
745260

745571

510718
75110
75150/54
75154
751823

i74S Series

Tel: Watford (0923) 40588. Telex: 8956095

Ahighly sophistica

straight into floatin

board; Full disasse

line & delete; Auto

Manual supplied.

ATOM Utility ROM.

WE-ROM®
for Acorn ATOM

ted Acorn
Plugs
g point

Atom'’s Utility socket. Gives
many unigue BASIC Exten-
tions: Hi-speed tape inter-
face; 2 Keyrollover Key-

mbler;

Memory dump modify; Error
trapping; READ, DATA &
RESTORE; Full BASIC Key-
board scanner BBC like; Find

line

numbering; Plus: Chain Cur-
sor movement, Loop abort-
ing. Easily extendible further.

Introductory Offer: £10

ALL DEVICES FULL SPEC. AND FULLY GUARANTEED. TERMS OF BUSINESS:

VAT

CASH/CHEQUE/P.0O.S. {OR ACCESS) WITH ORDER. GOVERNMENT AND EDUCA-
TIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT
INQUIRIES WELCOME. (P&P add 50p on all cash orders). Unless stated otherwise.
ALL PRICES ARE EXCLUSIVE OF VAT. PLEASE ADD 15% TO THE TOTAL
COST INCLUDING P&P. SHOP HOURS: 9.00am-6.00pm MONDAY TO

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

FLOPPY DISC DRIVES

® TEAC FD-50A Single Uncased 40 track
S/sided 100K £125
® TEAC FD-50A Single Cased 40 track
S/sided 100K £180
® TEAC FD-50A TWIN Cased 40 track
Sisided 200K £335
® TEAC FD-50A Single Cased 40 track
S/sided 200K £238
@ SIEMENS FDD 100-5 Cased, Head
Motors, track zero, micro switch motor
control PCB with read write and con-
trol electronics plus cable. Special Ap-
ple Compatible £21
@ Apple Disc Interface Card £38
@ Apple 80 Column Card £125
@ 2 Drives Daisy Chain cable £13

@ Single Drive Cable £
@ 10Verbatim Diskettes 5%" SSSD

@ 10 Verbatim Diskettes 5%” DSDD
@ 10Verbatim Disckettes 8" SSDD

SPECIAL OFFER

1+
330p
350p
550p
85p
390p
300p

25+

295p
330p

2532
2732
2764
4116-200n
6116
6522

Just phone your
order through,
wedo therest.

FORTH

JUPITER ACE

Microcomputer that uses

£78

Europe’s most popular Printer

NEC PC8023-C

DRAGON, PET, .
MACHINE, SPECTRU
BOARD, UK101
ZX81, etc.

Low cost, high spec. As

30
30
n
30
40
40
40
40
n
s
80
10
60

details.

ULTIMUM:

WATFORD’s own most versatile
MICRO EXPANSION SYSTEM. Ideal
for interfacing with APPLE, ATOM,

RESEARCH
M, SUPER-

VIDEO GENIE,

published in

Practical Electronics starting from
- November 1982 issue. Send SAE for

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

Only £320 (car. £7)

EPSON

PRINTERS

Only: £324 (carr £7)
Price includes
FREE

500 sheets of paper

MXB80FT/3 10" Tractor & Friction Feed
9x9 matrix, 80 column, Speed 80CPS,
Bi-directional, Centronic Interface
Baud Rate 110-9600 {R$232) Hi-res,
Bit image, graphics, Subscript &
Superscript, Htalics & Underlining
facility. Fully guaranteed. £324 (carr £7)

MX100FT/3 136 cotumns, 15" car-
riage, plus alt the facitities of MX80FT/

3
Only: £425 (carr £7)

SEIKOSHA GP100A

& UPGRADE

Kits and save yourself £sss .

@ Disc Intertace Kit BBC3
@ Analogue 1/0 Kit BBC4
@ Serial 1/0 Kit BBCS

@ Expansion Bus Xit BBC6

08
@ Joysticks for BBC {per pa

Software and Acces

BBC MICRO

KITS

Upgrade your BBC Micro with our Upgrade

@ Model A £299; Model B £399 {incl)
@ 16K Memory {8 4816AP-100nS) BBC1

@ Printer User |/0 Port BBC2
@ Complete Printer Cable 36"

® Madel A to Modei B Upgrade

ir) £12.00

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

We specialise in BBC Peripherals,

sories.

Just phone us for your requirements.

Price
includes
FREE 500 Sheets

Unihammer Printer,

gives normal and double

width characters as well as dot

resolution graphics 10” Tractor feed.

Parallel interface standard. £175

(£7 car.) SEIKOSHA GP250X Only £235
{€£7 car.)

A}

SOFTY 2

Price includes FREE 2532
Softy is an intelligent EPROM Pro-
ramme & Emulator. Has Memory Map
Display, RS232 & Centronics I/P &
O/P. Copies, Emutates and programs
EPROMS. RS232 /Centronic routines

ACCESSORIES

® TEX EPROM ERASER. Erases up to 32
ICs in 15-30 min. £33
® TEX EPROM ERASER with incor-
porated Safety Switch £38
@ Electronic Timer Solid state. Con-
nects directly to above Erasers.
Protects your expensive Chips from
overcooking. Our timer pays for itself
in no time. £15
® Tex Eprom Eraser inciuding the Elec-
tronic timer. f£44
@ Spare UV lamp bulbs £9
® POWER SUPPLY Regulated, overload
protection.
variable: 5V to 15V @ 4A £38
@ Multirail psu kit including Case. Out-
put: +5V/5A; +12V, +25V, -5V,
=12V 1A, Only £39 (p&p 95p)
@ Attractive Beige.Brown ABS CASE for
Superboard/UK101 or Home Brew £26
® C12 Cassettesin Library Cases  40p
@ 8’ Fan fold paper {1000 sheets) £7
@ 9! Fan fold paper (1000 sheets) €7
® Teleprinter Roll 250p
® UHF Modulator 6MH2 325p
® UHF Modutator BMH2 450p
@ Stack Pack the unique stackable twin
drawer racking system for Computer
Cassettes. 5 Drawers {10 sections) in-
cluding labels. 250p
® Stack Pack incl. 10 off C12 Computer

standard includes PSU.

£169

Cassettes.

550p

RIBBON CABLE
Grey Colour
Price per Foot
15 28p

IDC Connectors:

PCBPlug
with latch

Strt Angle

EDGE CONNECTORS
TWOROWS 1

2x18way 180p
2x22way 199p
2x23way 185p
2x25way 225p
2x28way 210p

CRYSTALS

32768KH 100
1MHz 275
16MHz 332
18MHz

1843M

2 0MHz
32768M
357534
36864M

4 0MHz
4433619

5 OMHz

6 OMHz

6 144MHz
65536M

7 0MHz

7 168MHz

7 68MHz

8 OMHz

9 0MHz
9375M

10 OMHz

10 7MHz

10 24MHz

12 OMHz

12 528M
1431818

VIDEO MONITORS

® 2ENITH 12 Hi-Res, Green
Monitor. 40/80 column select
switch. Attractively finished £80

@ BMC BM1401 14" Colour
H aﬂgnitor RGfBlngt’G £125
B Cable for C Monitor £8

@ MICROVITEC 1431, 14" Colour | 2X30way  245p
Monitor. RGB Input. Cable | 2%36way 295p
included g250 | 2x40way  315p
2x43way 395p

Female
Card-Edge
Connectors

Female
Header
Socket

Speed
Block
type

Tworows
10 way
16 way
20 way
26 way
34 way
40 way
50 way

156"

145p
200p

16 OMHz
18 OMHz
18432M
19 968M
20 OMH2
24 OMHz
24 930M
480M
1000M

85p

DILPLUGS (Header)
Solder  IDC
38p 95p
42p 100p
88p 130p
195p 218p

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

ZIF DIL SOCKETS
24way 5
28way
40way

WEMON JUMPER LEADS Ribbon Cable

Assembly/DIL Plug (Headers)
Single Ended Lead 24" Long
Length 14pin 16pin 24pin
24 145p 165p 240p
Double Ended Leads

" 205p

14pin
16pin
24pin
40pin

EURO (DIN) CONNECTORS

Female Mate
Strt.  Angle Sirt.
Pins Pins Pins

D CONNECTORS: Miniature

Maie

9 way 15 way 25 way 37 way
80p 110p 160p  250p
160p  210p
1200 130p
Female
110p  160p
165p 215p
150p 180p
Covers 100p  95p

IDC 25way D’ plug 385p Skt 450p

Wattord’s
specially
designed 4K & e
Ultimate 198p 215p

Monitor IC 210p  236p

for UK101 & 230p  250p
SR 1BC FEMALE RECEPTACLE JUMPER
LEADS

20way 26way 34way 4way
160p 200p 260p 300p
290 370p 480p 525p

Low Wire
Prot Wrap

Angle
Pins Solder
Angle
Pins.

DIN41617

31 way 170p - - 175p 295p
41612A+8B
2x32way
41612A+C
2x32 way
41612ABC

3x32way

275p 320p 220p 28S5p

Solder

295p 340p 240p
360p 385p 260p

300p

Oniv £10. 395p

PCW 11



ENGLAND

AVON

Datalink Micro Computer Systems
Tel: 0272 213427

Decimal Business Machines

Tel: 0272 214093

Delico Information Systems

Tel: 0272 23352 & 299422

Guestel Ltd.

Tel: 0272 277461

BEDFORDSHIRE
Computopia Ltd.

Tel: 0525 376600

BERKSHIRE

Cascade Computers

Tel. 0635 201591

Data Supplies Ltd.

Tel: 02814 2359

Decision Support Systems Ltd.
Tel: 0628 76887/8

Floodrealm Ltd.

Tel: 0734 583886

Lynx Computers Ltd.

Tel: 07535 56322

ME Electronics

Tel: Reading Berks. 0734 669480
Personal Computer Palace
Tel: 0734 589249

Th. Valley Syst

Tel: Reading Berks. 0734 581829
BUCKINGHAMSHIRE
Actiondata Ltd.

Tel: 0494 716171

Bits & Bytes Ltd.

Tel: 06285 26535

Chiltern Micro Computers Ltd.
Tel: 02813 88832

Computer Modelling Ltd.

Tel: 049481 6181

Miiton Keynes Computer Centre Ltd.

Tel: 0908 668811

Neath Hill Professional Workshop
Tel: 0908 660364
CAMBRIDGESHIRE

Eicon Research Ltd.

Tel: 0954 81825

QIS Computer Services Ltd.
Tel:0733 47191

CHESHIRE

Fairhurst instruments Ltd.
Tel: 0625 525694

Mid-Shires Computer Centre
Tel: 0270 211086

Northern Computers

Tel: 0928 35110

3SL System Support Services
Tel: 09367 3842
U-Microcomputers Ltd.

Tel: 0925 54117/8

CLEVELAND
Micro-Technic Computer Systems
Tel: 0642 221501

DERBYSHIRE

Datron Micro Centre

Tel: 0332 380085

D ington Computers

Tel: 0332 49672

Impact Micro Computer Services
Tel: 0773 831547

DEVON

Devon Computers

Tel: 0803 526303

JAD Integrated Services Ltd.
Tel: 0752 662616

Southern Computer Systems
& Services Ltd.

Tel: 0803 212957

DORSET

Computacenter

Tel: Christchurch Dorset 0202 476951
Deverill Computer Services Ltd.
Tel: 0202 684441

ESSEX

Clacton Computer Centre
Tel: 0255 23160

Colin Grace Associates Ltd.
Tel: 0799 22532

Compuskill

Tel: 0708 751906

Essex Computer Centre Ltd.
Tel: 0245 358702

Microcore Ltd.

Tel: 024564230

Strident Computer Services Ltd.
Tel: 0787 476938 & 476940

GREATER MANCHESTER
Advanced Business Computers
Tel: 061-8351477

Eclipse Computer Services Ltd.
Tel: 061-793 5622

Professional Data Syster«

Tel: 0204 493816

Quodport Ltd.

Tel: 061-969 8729

HAMPSHIRE

A JHales Computers

Tel: 04215 62366/7

G&M Management Services Ltd.
Tel: 0703 30664

Grist Business Services Ltd.
Tel: 0703 39061/332145

Mitron (Electronics) Ltd.

Tel: 0962 55612
HEREFORDSHIRE

Farmplan

Tel: 0989 64321
HERTFORDSHIRE

HG Services Ltd.

Tel: 0727 30129

Jarman Services Ltd.

Tel: 0442 826841

Local Business Technology Ltd.
Tel: 09924 66157

Lombardy Computers

Tel: 04427 4247

HUMBERSIDE

‘Savlile Data Systems

Tel: 0904 37700

ISLE OF WIGHT

island Computer Syst Ltd.
Tel: 0983 52974

KENT

M D Wright Data Services Ltd.
Tel: 0227 69090

Microspot

Tel: 0622 858753

Prot | Computer Product:
Tel: 01-464 0541

LANCASHIRE

Pete & Pam Computers

Tel: 0706 227011/2/3

Style Systems Ltd.

Tel: 0254 51051

LEICESTERSHIRE
Leicester Computer Centre Ltd.
Tel: 0533556268

LONDON EAST

The City Computer Centre
Tel: 01-588 5537
Computacenter

Tel: 01-628 3040

CSS (Systems) Ltd.

Tel: 01-254 9293 & 1674
GuestelLtd.

Tel: 01-583 2255

Keen Computers Ltd.

Tel: 01-248 7307

Personal Computers Ltd.
Tel: 01-377 1200

System Logic Ltd.

Tel: 01-981 7311

Time & People

Tel: 01-242 4706

LONDON NORTH
Computech Systems

Tel: 01-794 0202
Microcomputer Space Dome
Tel: 01-368 9002

Pear Computing Systems Ltd.
Tel: 01-267 0940

Stirling Microsystems

Tel: 01-486 7671

Liaison Microchip Ltd.

Tel: 01-807 1558

LONDON SOUTH

Advanced Micro Products Ltd.
Tel: 01-850 8280

CWP Computers

Tel: 01-828 3127

Logic Computer Systems

Tel: 01-2221122/5492

Mister Calculator (CSS) Ltd.
Tel: 01-686 9616

Planning Consultancy Ltd.
Tel: 01-839 3143

LONDON WEST
Albion Computer Co.
Tel: 01-580 6787
Applitek

Tel: 01-995 5446

SPEAK TOUSAND WF
SOON HAVE YOU
TALKING TOA NEWAPPLI

The above are just a selection of

the many helpful Apple dealers around

the country.

Most offer training courses as well

asa co\i’nﬂplete back-up service, and
ill

many
as £70 a month.

12 PCW

lease you an Apple for as little

Remember, whatever you do you
do it better with Apple. And with a
dealer network like ours it’s easy and co
venient to get started.

Everybody should have a friend
like Apple. "gppl

Apple is-a trademark of Apple Computer Inc., USA.



Deans of Kensington

Tel: 01-937 7896

Fletcher Dennys Systems Ltd.
Tel: 01-286 7374

General Microcomputer
Systems Ltd.

Tel: 01-995 4998

Office Installations Ltd.

Tel: 01-579 6771

Rank Xerox Ltd.

Tel: 01-387 1244

The West London Micro Centre
Tel: 01-743 9000

MIDDLESEX

Fletcher Dennys Systems Ltd.
Tel: 01-570 8999

Hexagon Services

Tel: 0895 36832

Microsolve Computer ServicesLtd.
Tel: 01-9510218/9

Ozwise Computers

Tel: 01-4291060

Rank Xerox Ltd.

Tel: 0895 51133

Sk Magee Computers Ltd.
Tel: 01-891 4477

Twickenham Computer Centre Ltd.

Tel: 01-8911612

NORFOLK
Jorrold Office Equipment
Tel: 0603 60661

‘NORTHAMPTONSHIRE
Co-Compute Ltd.
Tel: 0604 33767

NOTTINGHAMSHIRE
Keen Computers Ltd.
Tel: 0602 412777

OXFORDSHIRE

Micro Mark

Tel: 04912 77926

Oxford Computer Centre
Tel: 0865 49349

RoconLtd.
Tel: 0235 24206

SOMERSET
Taunton Electronics Ltd.
Tel: 0823 433142

STAFFORDSHIRE

Gardner Brown (Computers) Ltd.
Tel: 0283 36181/2

Micro Applecations Ltd.

Tel: 0785 43415

SUFFOLK

Blyth Computers Ltd.
Tel: 050 270371
Database

Tel: 0638 730625
Harram Computers
Tel: 028488 534

Micro Management
Tel: 0473 57871

SURREY

Fergusson Computers Ltd.
Tel: 093 23 45330

J D Financial Advisors

Tel: 09322 47888/9

Micro Facilities Ltd.

Tel: 0784 31333

Microlines Computers Ltd.
Tel: 01-546 9944

Rothwell Data Systems Ltd.
Tel: 0252 519441

Symbiotic Computer Systems
Tel: 01-683 1137

Vega Computers

Tel: 01-680 4484

SUSSEX

Computer Centre (BMS) Ltd.
Tel: 0424 439190
Crowborough Computing
Tel: 08926 63070
DatatechLtd.

Tel: 0323 36268

Guestel Ltd.

Tel: 0273 695264

Hobbyist Ltd.
Tel: 0273 593345

TYNE & WEAR

Office Equipment Selection Ltd.

Tel: 0632 683333

WARWICKSHIRE

Impulse Micro Systems Ltd.
Tel: 0789 295819/297263
Templeman Software Ltd.
Tel: 078966237

WEST MIDLANDS

ABM Computers

Tel: 021-459 7481

Micro Applecations Ltd.
Tel: 0922 644234
Micro-Business Centre
Tel: 0902 725687
Second City Software
Tel: 021-707 8739

Stewart Computer Services Ltd.

Tel: 021-632 4822
Westwood Computers
Tel: 021-632 5824

YORKSHIRE

Datron Micro Centre
Tel: 0742 755105
DMS Electronics
Tel: 0909 563918

Natcom Computer Systems Ltd.

Tel: 0532 452928

RAM Computer Services Ltd.
Tel: 0274 391166

Superior Systems Ltd.

Tel: 0742 755005

Taunton Electronics Ltd.

Tel: 0532 458815

Wharncliffe Business Systems
Tel: 0226 298501

SCOTLAND

BORDERS
McQueen Systems Ltd.
Tel: 0896 4866/7/8

DUMFRIES

Criffel Micro Business Systems
Tel: 0387 69151/2

GRAMPIAN

Abtex Computer Systems Ltd.
Tel: 0224 550074/5/6
HIGHLANDS

Black Isie Systems Ltd.

Tel: 0381 20276

LOTHIAN

McQueen Systems Ltd.

Tel: 0731 2252774

Scotbyte Computers Ltd.

Tel: 031-3431005
STRATHCLYDE

Masons Computer & Business
Equipment Centre Ltd.

Tel: 0563 20985

Scotbyte Computers Ltd.

Tel: 0698 823 486

Strathand

Tel: 041-552 6731

WALES

GLAMORGAN

Cardiff Micro Computer
Tel: 0222 373072

Croeso Computer Services
Tel: 0792 61555/6

South Wales Computers Ltd.
Tel: 0222 490572

GWENT

Acorn Business Systems
Tel: 06333 72429
GWYNEDD

IDC Computer Services
Tel: 0248 724282

NORTHERN IRELAND

CEM Micro Computer Systems Ltd.
Tel: 0232 43564/44111

imex Digital Ltd.

Tel: 0846 611551

Medical & Scientific Computer
Services Ltd.

Tel: 08462 77533

The Dealer list above is not a llst of all authorised Apple Dealers.
For a complete list write to Apple Computer (UK) Limited, Eastman Way,
Hemel Hempstead,Herts, HP2 4BR, FREEPOST.

PCW 13



‘apple goodies from (SPOT)

High Speed Serial Interface Card
With full handshake — no more lost data. Switchable line lengths and Baud
rates. DOS, Pascall and CP/M compatible. With full spec.

£75.00
Paraliel Card — with lead and plug £69.00
Numeric Keypad £75.00
16K RAM Card £69.00
16 Channel A/D Card £89.95
8 bit parallel /O Card £69.95
EPROM Programmer Card £69.00
EPROM Reader Card £59.00
RGB Color Card with selectable text colors £90.00
Discs—BASF SSSD, per 10 £15.00
Paper— | 1 X9.5", per box of 2000 £12.00

PAYROLL -200

Very easy to use. Gives full calculation of all pay details. 8 user definable
parameters for additions or deductions which may be pre or post tax.
Hourly, Weekly or Monthly pay. Uses attractive pre-printed stationary for
payslips and Giro's. Full report of dues for N.I. and Tax with coin analysis.
Conforms with all IR Tax regulations. £295.00

Other specialist software —

Bar Stock Contro} £150.00
Shoe Wholesalers £350.00
Builders Estimating (CP/M) £650.00
ZAPPLE —Disc Doctor £45.00

Please add Postage, Packing plus VAT at 1 5% toall orders.
Postage £1 per item except paper at £3 per box.

Many Other goodies in stock — please ask for fist
Dealer Enquiries Invited

Suppliers or computer systems, software, and for all of your com-
puter requirements.

NEW STREET

KELHAM INDUSTRIALESTATE
DONCASTER

@ Doncaster (0302) 25159

COMPUTER SYSTEMSLTD

The Applelle personal computer was designed
to take away your work, not your job. To give
you time to produce your best efforts, not tie
you up with time-consuming routines.

With the Apple Ile, you can construct and
produce reports. Make charts and graphs. Get
information from your company’s main
computer in the form you want, and when you
want. Keep accurate lists of customer and
business contacts. Plan and prepare budgets
and forecasts.

Above all, you ¢can have access to the largest
number and variety of ready-made programs
available on the personal computer market.

See your Apple dealer today and find out how

an Apple lle can
.clpple compubar help take aload

The Personal Computer off your shouiders.

LIEICIESTIER

computer centre limited

67 Regent Road, Leicester LE1 6YF. Tel: 0533 556268
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SYSTEM SCIENCE
CP/M SOFTWARE

FROM SOFTWARE TOOLWORKS

C/80 Compiler Ver 2.0 £50.00
Conforms to Kernishan & Ritchie. Lacks long and floating data types.
Generates. REL files. Needs 48K.

SPELL £50.00
Fast, easy to use spelling error detection program. Effective dictionary
of up to 50,000 words. 48K RAM

RATFOR £42.00
Pre-processor for FORTRAN-80. Many ‘Software Tools’ programs inc.
LISP/80 Interpreter £42.00
For Al with examples. Requires 48K RAM.

TEXT-formatter ~ £45.00
With many sophisticated features, including mail list, file inclusion,
table of contents.

UVMAC-Z80 macro assembler £35.00

Generates absolute code.

COMPUTER CHEF £35.00
Recipe filer with 70.recipes. also useful for computer and keyboard
training.

LABORATORY MICROSYSTEMS

280 FORTH Development System £45.00
Includes 90 page Manual and screens of software. Floating point
version. £110.00
LYNX £215.00
Friendly overlay linking loader Fortran-80.

All of the above on 8 SSSD disc. Enquire for other formats

FOR THE OSBORNE
MYCHESS - Chess program £35.00

Pack and Crypt — file compression and encryption £30.00
MUNCHKIN and ADVENTURE each £30.00

Please send cheques or PO {(add £2.00 postage) to:

SYSTEM SCIENCE
54 Enfield Cloisters, Fanshaw St, London N1 Tel: 01-739 0540

WESTWOOD
COMPUTERS

Sales or hire of microcomputer systems,
software, training and service support.

ACCOUNTING
FINANCIAL MODELLING
GRAPHICS
WORDPROCESSING

DATABASE

117 TENNANT STREET, BIRMINGHAM

021 632 5824




WORLD’S SMALLEST — D

COMPUTER SYSTEM?

Breast Pocket Computer — A5 Book Size Sytem.
More powerful than pocket
computers costing up to twice as much

Sharp PC-1251 Computer
Plus FREE £10 software voucher £7995

CE-125 Printer/Micro Cassette
Plus FREE £10 software voucher

£99.95

Custom made for Sales Executives. |deal forEngineers and
Hobbyists, or ds a starter computer that grows into a powerful,
reliable system.

PC-1251. Massive memory:-4.2K RAM (3.7K user) and 24K ROM
for extended BASIC, including DIM, STRING and INKEY$. Up to
18 programs stored in memory at once, each with its own execute
key, plus reserve mode for frequently used commands. One-
touch mode selector for Reserve/Program/Run. Full range of
math and science functions. QWERTY keyboard. 24 digit dot
matrix display. Auto power-off, with memory protection.

CE-125. Half the size of this page and less than 1 inch thick!
24 character thermal-printing of data, computation results,
programs, etc. Integral micro cassette recorder for error-free
saving/loading, plus built-in interface for standard cassette
recorder. Will run existing PC-1211 software but many times
faster! Powered by rechargeable NiCad batteries, or mains
adaptor (supplied).

MiCROLAND SHARP SOFTWARE AVAILABLE SOON
SEND FOR DETAILS

PRICES include VAT, P&P. Offers are
subject to availability. Send cheques,
P.0O., or phone your credit card no. to:

System Price £179.90
Including VAT and FREE £20 software voucher
Dimensions

PC-1251. 135 X 70 X 9.5mm (5'%s X 2% X %"). Weight: 115g
CE-125. 205 X 149 X 23mm (816 X 5% X 2%."). Weight: 5650g

MICROMAIL

SHARP PC-1500 COLOUR COMPUTER
The world’s most powerful pocket computer?
PRICES, including VAT and FREE software vouchers

PC-1500 Pocket Computer plus £20 software v £169.95
CE150 Colour Printer/Cass interface plus£20v ............ £149.95
CE-155 8K RAM Expansion Module plus £10 voucher ... £79.95
CE-159 8K RAM/ROM with battery backup + £10v ....... £89.95
CE-152 Custom Cassette Recorder plus £5 voucher ...... £39.95
CE-153 140 key Software Board plus £10 voucher ......... £79.95
CE-158 RS-232C interface plus £20 voucher ................. £149.95

SOFTWARE AND ACCESSORY LIST ON REQUEST

Dept PCW, 31 Burleigh Street
Cambridge CB1 1DG
Telephone: 0223 312453

THE

il

él%s 7
plus!

5 LOOK! £2395.00

MACHINES ALWAYS EX-STOCK

MICROCOMPUTER
(includes 128K memory, CP/M86, MS.DOS & MS BASIC 86)

The EPSON MX100 Printer (136 column 100 cps)
WORTH £500!

only

OFFICE EFFICIENCY MACHINES LTD

ENQUIRIES — CALL OURWEST LONDON OFFICES ON 01-741 7211/2/3/4
TO ORDER YOUR MACHINE CALL OUR HOTLINE — 01-748 8404 or TELEX 263553 MIiCRO G

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

GSBORNE]

Personal Computer . .
. D Please send me informationonthe...................

[ Dealer J end user
O Urgent O please phone me
Name _
includes Compaqy
CPM OPERATING SYSTEM, Adgress

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

DEALERS WELCOME! | Teiconone ~

*WHILST OFFER LASTS

T PCWI
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Having
nightmaresover

SSP
duwedk

Heres a,dream
of an answer

FINANCIALACCOUNTING SOFTWAREfromTRIDATA

The FAST payroll package from Tridata, probably the most
comprehensive payroll available in the U.K. for microcomputers, now
incorporates the necessary procedures for maintaining statutory sick

pay records required by the DHSS.

As an employer you are required by law to record this information and be in a position to furnish the details on demand.

Forinformation on how the fast payroll package and other modules in the range, can provide a solution. contact
your local dealer or send the coupon below to Sales & Marketing Department, FREEPOST address.

APPLICATIONS ARE INVITED FROM ¢ == mmmmmmmm e e m e ==

MICRO COMPUTER RETAILERS AND | PLEASE SEND ME DETAILS ABOUT #F4B4F & BUSINESS SOFTWARE 1
DEALERS WISHING TO BECOME I OSALESLEDGER CJPURCHASE LEDGER  [JNOMINAL LEDGER i
APPROVED SU PPLIERS OF = O STOCK CONTROL O PAYROLL [ DEALER PLANS l
1 NAME B . el i
j AODRESS - pewozss I
| TEL. NO. i
i |

TRIDATA MICROS LTD., FREEPOST, BIRMINGHAM B5 4BR. TEL: 021-622 6085 J
TRIDATA SOFTWARE IS GUARANTEED FOR A PERIOD OF 1 YEAR O say o o o o om0 o0 o 1 oo o S 0 G OO OO N SO (R OO o o o 000
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WHEN IT COMES
TO MICROCOMPUTER

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

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

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

We specialise in software that runs on most 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 sell.

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.

OFT\WARE
WE WROTE

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

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

#
Lifeboat Associates
orld’s forem ware source

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

' O Please send me afree lifeboat catalogue.

|

Name |

Title |

Company

Address I
|
|

Postcode

i

|

[

l Copyright © 1981, by Lifeboat Associates.
ESR A il

Lifeboat Worldwide offers you the world’s larges}, 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 9LU England Tel 01-836 9028 Telex 893709 {LBSOFTG|
SWITZERLAND Lifeboat Associates GmbH Hinterbergstrasse Postfach 251 6330 Cham Switzerland Tel 042-36-8686 Telex 865265 {MICO CH) W GERMANY intersoft GmbH Schiossgartenweg 5
D-8045 Ismaning W. Germany Tel 089-966-444 Telex 5213643 {ISOFD) FRANCE Lifeboat Assoclates SARL 10 Grande Rue Charles de Gaulle 92600 Asnieres France Tel 1-733-08-04
Teiex 250303 ([PUBLIC X PARIS}
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AN APOLOGY from
Spectrum UK

we'd like to apologise on behalf of all
SPECTRUM dealers and in fact our
suppliers. Unprecedented demand has
caused a severe shortage of home
computers nationwide. This situation
is liable to continue for a few weeks,
but as soon as new stocks are avail-
able your local SPECTRUM dealer
will be among the first to have them.

INTRODUCING

COLOUR GENIE
ACCESSORIES

Ex. Inc.
VAT VAT
— £43.04 £49.49
16 K RAM - - - £33.48 £38.50
Printer Cable — - £34.35 £39.50
VISCOUNT-Teach yourself Colour Genie £6.95

Specirum LOW Price

£224.48

SPECTRUM FACTS '

Joysticks - -

Here it is — the Micro that’s a genius at colourl

The new COLOUR GENIE features powerful and sophisticated COLOUR GRAPHICS,
allowing you to create full 8colour Games, Diagrams and Charts quickly and simply.

For Its low SPECTRUM price, the Colour Genie is amazingly versatile — its Powerful
16K RAM memory (expandable internally to 32K) means FULL COLOUR video games and
POWERFUL COMPUTING with a full range of inexpensive accessories: 16K RAM pack,
Joysticks for TV games, Light Pen, Disk Drive and a Printer.

But that’s not all — the Colour Genie also features a 16K ROM Memory with 128 Upper
and Lower case Colour Graphics Characters already stored, plus sound, a professional type-
writer keyboard, high 160x96 pixel resolution and interfacing with vinuallv any cassette
recorder available.

In use, it's as straightforward as any, thanks to the use of BASIC language and direct
keyboard-accessed colour commands.

The superb Colour Genje is at SPECTRUM now — check it out and see our Genlus at
work!

SPECTRUM FACTS!

Next to many of our offers, you'll find a few
lines tagged SPECTRUM FACT. We pride
ourselves on providing you, the customer,
with a8 genuine service as well as the
lowest prices, so we want you to know
that when you buy from a SPECTRUM
dealer, you'll get exactly the right Micro
for your needs. SPECTRUM FACTS are
there to clarify some of the more obscure bits
of computer ‘jargon’ — so you’ll know
exactly what each machine can do.
SO LOOK OUT FOR YOUR SPECTRUM
FACTS |

After Sales car

SPECTRUM service centres will ensure that
should your machine ‘go-down’ we will get It
running again as quickly as possible. We also
offer extended warranties at reasonable prices
too 1- ask your SPECTRUM HOME COMPUTER
CENTRE for full details.

COMPUTER DEALERS!

(or prospectlve Computer Dealers!)

If you would like to know more about
becoming a SPECTRUM APPOINTED
DEALER on an exclusive area basls,
please contact MIKE STERN or
ALAN WARREN on (07073) 34761,
Spectrum (U.K.) Ltd.,

Burrowfield.

Welwyn Garden City, Herts.

Maximum user RAM
14,200 Bytes approx.

!IQ----_I---!IQIQ
nmmngggnugmumu

A superbly designed and engineered micro and
great value-for-money from SPECTRUM, Offer-
ing 48K RAM Colour — (8 foreground and 8
background can be displayed at same time)
High resolution graphics User definable Gra-
phics. Full sound (6 octaves of controllable
J sound.) Easy touse keyboard with moving keys.

Standard Centronics parallel interface allows
easy connection to a wide range of printers etc.
Ask to see the new ORIC-1 at your local
SPECTRUM dealer today!

Available tate FEB, BBC language £17.95 inc vat

SPECTRUM FACT

[ =
|
spectun LOW price £1692°

VISCOUNT — Teach yourself ORIC BASIC £6.95

inc.
VAT

Maximum user RAM 47,870 Bytes
— in very short supply

Just look at this super new LYNX Micro

Spectrum LOWPrlce

£22

INC
VAT

£196.65 ex vat

— an incredible 16K + 32K video ram
and that’s expandable up to or beyond
96K. For just £225.00 INCLUDING
VAT the LYNX is exceptionally versatile,
All LYNX’s ‘add-on’ connections are
standard types, The high definition
colour graphics meke it a top-value
choice for the home or office (with
expansion, the LYNX can become an 80
characters-per-line word processorl) Take
a look at the LYNX — a memorabie
bargsin from SPECTRUM, But please
phone to check stock position before
making a journay as this new machine is
bound to be in great demand.

SPECTRUM FACTS

Maximum user RAM 13,700 Bytes

Outstanding value-for money! The
JUPITER ACE uses easy to under-
stand FORTH language. Connects
to your own TV. 3K RAM
expandable to 19K. Full moving
keyboard with auto repeat and
caps lock. Full sound and chunky
graphics. Ideal for the home,
office or schools etc. Supplied
complete with mains adaptor, TV
and cassette recorder connection
leads etc. See it at your local
SPECTRUM dealer NOW!

Spectrum e

e ey ‘.!'

.,.:.lﬂllll.
L..I.l.'lﬂ-

SPECTRUM FACTS
Maximum user RAM

approx.— in very short supply

VISCOUNT — Teach yourself LYNX BASIC £6.95 LOW price £89t76 2evat 1,000 Bytes approx.

18 PCW Not all stores carry every advertised ftem, please phone before making & journey — Prices correct at time of golng ta press E. & O.E.



HURRY! Limited stocks oniy-

ATARI

The top miHing ATAR) 800 at a sensational new LOW LOW price from SPEC-

TRUM. It's the ideal home or business computer with an extensive range of
EDUCATIONAL, GAMES, PERSONAL FINANCE and BUSINESS programmes
and aids available, It features a typewriter keyboard, 16K memory that's easily

to 48K with fent, slip-in ATAR] Memory Moduies, It's expand-

abje, which means you can build the computer system you want today, knowing
that it will grow to meet your needs tomorrow — making it ideal for the business
man. You can add printers, programme recorders, disk drives and more.

Sensational NEW LOW Price

{£347.82 excluding VAT)

e —

Inbelisvabte vatue at only £199.95from SPECTRUM! British built and
lesigned it’s one of the most impressive micros to appear tor quite some

ime. Extensive facilities include highly advanced colour graphics. Just look
)t this top specification: Powu{ful sl'andam 32K RAM |up§ndahle to 64K spEcTRUM FACTS
iytes). @ 9 Colour. 5 lution Disptay. fll Extended M ft cotour M a or
ASIC {as standard). M Advanced sound with 5 octaves - 255 tones. aximum user RAM °
1 Professional style editing, e.g. extract line, auto find reinsert. fl Pro-
essional quality keyboard. Ml Centronics Paralled printer interface. 13'323 Bytes
§ Serious programmerfuser — the BASIC on this machine Is similar to that _ EX INC EX ING
‘ound on machines costing 3 times the price! fll Uses almost any cassette Accessories VAT VAT - VAT VAT
‘ecorder. ll Standard file handling ON TAPE. Thermal Printer £173.00 £198.95  European Countries & Caps . . £13.03 £14.99
. ) 16K RAM Pack . £5652 £65.00 Mangman £13.03 £14.99
A . A Paddles (Pai). . (1217 £13.99  Kngdom . £13.03 £14.99
)Dec'rum \ Joysticks (Pair} £1217 £13.99 (GG - 3eea £17.38 £19.99
1/0 Cable . £11.30 £12.99 States & Capitals- £13.03 £14.99
L] — =L\ | Printer Cable. 2478 2850  Touch Typing £17.33 £19.99
R$232C Cabl £21.78 £25. Music Composer {Cartridge) £31.30 £35.99
INC e L2500 i Demonstration Cartrid €173 £24.99
. : Manitor Cable. £21.74 £25.00  "op Demonstration Cartridge = -9
rlce VAT Thermal Paper. £3.48 £4.00 Home Entertainment (Cartridge except where
0DS. 2 Master Diskentes . £19.02 £21.99 stated)
5 Blank Diskettes .. ...... ..... £13.91 £16.00  Asteroids. . £26.08 £29.99
(2173.87 exc. VAT) 16K RAM Power Adaptor 400/800 9v/6v S00705 £9.35 (£10.75 Basketbatl. £21.73 £24.99
Mains Adaptor . £4.61 £5.30 Blackjack {Cassette) . £13.03 £14.99
EX INC 5 Pin Din connector £2.17 £2.50 Caverns of Mars (Disk). £26.08 £29.99
VAT VAT Books & Manuats Centipede . £26.08 £29.99
CCESSDRIES Madness and the 2 Witey Manual (599 NoVAT  Computer Chess g
oysticks (pair). £17.35 £19.95  Minotaur .. £6.91 £7.95 Basic Reference Manual . £5.21 No VAT PA'::S'MZ"""""B" m'gg :59'3:
assette Lead.. €235 £2.10 Examples from INCLUDING V.A.T. fifaianuat - o AL b £26.08 £29.99
ARTRIDGES Dragon Manual £6.91 £7.95 {£173 excluding V.A.T.} oses’all,:’mli!sf'“‘li';,““"u' [;g':; :z ¥,n Star Raiders . £26.08 £29.99
eserk . . El;gg g::g Personal Finance £6.91 £7.95 Hon;eCom:ull:rPrqognms Momeloﬂi.ce Super Breakout. £21.73 £24.99
osmic Invaders £17. 5 Dragon Mountain £6.91 £7.95 SPECTRUM FACTS Word P 4 B Video Easel . £21.73 £24.99
3 d . . racessor (Disk) .. £86.95 f£99.99 q .
leteroids ... £17.35 £19.95 TyuingTutor .. £6.91 £7.95 Max. user RAM 13,323 Bytes | Graphit . 01303 g1a9  Criohage & Domine L1755l
host Attack... £21.70 £24.95 gyt canceum . £6.91 £7.95 0 ' y Statistest) T £1303 £14.99 European Scenic Jig-saw. £17.35 £19.95
ave Hunter ... £17.35 £19.95 BASIC cartridge extra Telelink 1 ... T f1512 £21.99 Hickory Dickory Dock £17.35 £19.95
tarship A Mortgage & Loan .. £13.03 £14.99  Programming Languages & Aids
Chamelion ... £17.35 £19.95 SPECTRUM £39'99 inc. VAT Microsoft Basic (Diskette). . £52.17 £59.99  Assembler Editor £34.77 £39.99
ASSETTES FACTS (£34.77 ex. VAT) oo S e e o e Atar Basi Cartidge £38.77 £39.99
‘alixolsland... £6,91 £7.95  Maximum user RAM INV. to programming 1 . £17.38 £19.99  Macro Assembler {Disk] £52.17 £55.99
raphic Animator £6.91 £7.95 29.679 iNV. to programming 2 . £19.98 £22.99 HP!"" (Consumer). £52.17 £59.99
Juest [6.91 [7'95 3 BYIBS ATAn' D'SK DR'VE INV. to programming 3 £19.99 £22.99 Pilot (E.d"“m.”' N 3 £78.25 £89.99
s R ) Conversational French . b7 eggtee MERtertainer C(S1at Batders Wissle
£299.00 Conversational German raAY7MEaRNgeN Command]a)haiJoysticks) s ATBUIBR ERaead
NSCOUNT So"ware for DRAGON Teach INCLUDING-V AT Conversational Italian .. £34.77 £39.99  Programmer Kit (Basic Cartridge &
H AL . o K : Manuals) £43.47 £49.99
jourself Dragon Basic ..........£6.95 (€260 excluding V.A.T.) Conversational Spanish . £34.77 £39.99
= Energy CZAR c=m .. £13.03 £14.99

GCommodoreVIG-20 R P RILE

Now a top quality home/business micro
for the price of a games machine.

B Memory expandable to 32K B High

resolution (full PET type) graphics ® 16 i
Screen colours and 8 border colours Maxiam
B Plugs in to your TV. or monitor ® Add user RAM
Disk Drive & Printer for impressive 170K 14,500
Byte system ® Can act as an intelligent Bytes
terminal for a larger computer. approx

M 16K RAM {expandable to 48K} W Built-in 14K Byte BASIC interpreter il 16 Bit Micro-

o
processor {ll 16 Colour High Resolution graphics Il Extensive range of solid state software
command modules available from games to architectural aids.

gQ | Veorm LOW pie £154 %

VISCOUNT SUPER X2
64K DYNAMIC

RAM PACK for VIG-20
EXCLUSIVE TO SPECTRUM!
Jnbelievable-but-true, now you can up grade your
/IC-20 from 3.5K to a massive 673 RAM. Enables
rou to load up to B games or programs ata time &
itill setect which one you wish to use. Can be used

TEXAS PERIPHERALS VAT VAT Parsel. £23.45 £26.96

INCLUDING Speech Synthesizer. . ... £40.50 £46.58 Car Wars . ... . £23.43 £26.95

VAT Peripheral Exp. System.. £122.00 £14.30 Munchman. . .. . £23.43 £26.95

n conjunction with other expanslons to increase Disc Cont. Card . £124.30 £142.95  Adventure & Pirate. £31.26 £35.95

otal memary up to 152K-using the VIC memory ex- (£112.96 Excluding VAT) Disc. Drive. ... £234.74 £269.95  Education

>ansion board. The SUPER X-2 will make your VIC- RAM Exp. Card .. ...... £179.57 £206.50  Number Magic..... £1213  £13.95

20 the biggest little micro in town! SPECTRUM FACTS Matrix printer .. ... ... £347.78 £399.95  Addition/Subt.1 ... .. £23.43 £26.95
spec'rum -94 . Software Entertainment Teach yourself begniners

, £11 e Maximum user RAM Tiinvaders ........... £1648 £18.95 BASIC.... .......... £8.26  £9.50

LOW price VAT Tombstone City........ £19.96 £22.95  Home Budget Management £19.96 £22.95

3,853 Bytes Attack ... .. .. £19.96 £22.95 ... and many mores

{£99.95 excluding VAT)

MORE SPECTRUM L
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A few examples from our SEl KOSHA

Vulcan 0f+ . ...£7.95

Software for Atari Inc. VA| Games CompendiumDI. . .. .. £1.95

Submarine Commander. .. .. .. £34.44 e —
Jumbo Jet Pilot............. £34.44 RABBIT

Soccer................. ...£29.84 1 Tor € 5 5 A i)
Kickback S g L e VAT DS CENTIPEDE Now a top guality
Home Financial Management..£19.49 SuLll e o graphic printer at a
Dans........ocoovveinnnnnn floag DI StEEME. ... ... L 5 price you can atford. The
Snooker & Billiards £19.49 SkiRun....... 5800 000 .£4.49 ” SEIKOSHA GP-100A - Terrific value
il coooanaa .£19~49 Dune Buggy. . . ... £4.49 g at under £200 from SPECTRUM. Standard

ool.......... e . Supet Worm... . o £4.49 B Centronics compatible interface for easy link-up with most micros. @ Full
Cribbage & Dominoes........£14.89 Jungle £4.49 i graphics capability. W Printing speed 30 chars/sec. # Oouble width
Humpty Dumpty/Jack & Jill.. . £14.89 c 1 Battle .. £4.49 character output under software control. il Graphics. character and double
Hickory Dickory Dock/Baa Baa SIS EL{CEE o S £9.49 width character can be intermixed on same line. [l Paper width adjustable
Black Sheep................ £14.89 ;:’tﬂﬂ:":u(:gons """""" £4'49 up to 10 — tractor feed. W Print position addressable by character or dot.
British Heritage Jigsaw (SRR S TTAUEES e :
Butesiil 1. ... 0RO G0 it e Spectrum LOW price £229-94 /& 5siiss

ritish Heritage Jigsaw A t 4
Puzzles,Vol.2. .. ... .. £1a.89 Rabnit I‘ﬁ’s':e(’]g‘ngaE::t‘t‘:‘)‘e)f:“g Cables and Interfaces available to fit most MICROS,
European Scene Jigsaw i . ¢

i EPSON PRINTERS _
Puzzies, Vol.1..............£14.89
European Scene Jigsaw g:arsegllm (3K) ....... R gg:g P N PR' NTERS
Puzzles,Vol.2.............. £14.89 S fam Peh“ el afi 2oo000¢ '£9'49 Chasen by SPECTRUM for their reliability, the superb new top quality
Super Gubes & Tilt..........£14.89 PASE TOUEEKS i oo '49 graphic printers from EPSON. New features include super & subscript,
Figure Fun.. ... ...........£14.89 Night Crawler. ..............£9, underlining & deletlon. If you're looking for an up-market printer at a
Cuputed & Reversi..........£14.89 Hopper .................. -£9.49 down-to-earth-price, call in and see the EPSON range at SPECTRUM.
Owari and Bull & Cow.... .. £14.89 TankWar............ 14£1.20
Rabbit Base (16K Disk). ... .. £16.49 EX. INC.

2""“;'9 for Commodore £25.24 Rabbit Writer (16K Disk). ... .£21.49 Modsl VAT VAT

IVeIesCue ... . . - -+ -LL9-L%  paphit Cale (16K Cassette)...£19.49 MX80-T3 - £329.00 £378.35

i i 0Ser......... £25.24 ; f MX80 F/T Type HHl £369.00 £424.35
Vit Miusic.Coma Rabbit Calc {16K Disk). .. .. _.£21.49 o A Ay

Please see your SPECTRUM dealer for

oftware for 1. Dragon prices of INTERFACE/CABLE optians.

and Spectrum Inc. VAT
Monster Mine (for 4ZX 81) .. ..£4.95
Monster Mine (for Spectrum) . .£4.95
Monster Mine {for Dragon) .. ..£7.95
Space Mission {for 4ZX 81) ... .£4.95

./
SMITH CORONA TP-I

Software tor Sharp

Electron 22622.......... ..£9.20
Cribbage . ................. £12.08
Adventure ............. .£12.08
Chess .................... £16.68

Space Mission {for Spectrum). .£4.95 l\“:ap'of e TN R g He The smith corona tp-i text prin-
e usic Composer. ... ....£12.08 ; N o
Space Mission (for Dragon). . . .£7.95 Junior Maths/Stepping Stones.£6.33 L e :‘ T Sar GOCESS OF c:n |
Oragon Golf. ................ £1.95 Home Budget.. . ..........£6.33 ro!led igh quality daisy whee
Dragon Character Generator....£9.95 printer which delivers fully
Games, Pack I............... £7.95 m tormed executive quality print-
Games, Pack ll............... £7.95 out at a speed of 120 words per .
Programs for VIC-20 Inc. Vat minute. It Is a LOW cost Dalsy
Games for Dragon 32 Inc. VAT Amok ................ ....£6.95 wheel printer Awnh Mlhcropto-
Alien Blitz. ... ........... .£7.95 cessor Electronics, Serial, par-
G e -y SN o e allel or IEEE Interface. ONLY £557.75
Spiders of Mars............ £19.95 £485.00 ex. VAT.
Sattelite & Meteorites. . ... ..£19.95
Plus many more at Bonzo ...... e £7.95 m
your tocal SPECTRUM Trashman.................. £19.95

dealer — call in now Boss...... coooooo.....£14.95

| In oW Tk Atk | £19.98 SANYO Colour Monitor
Word Craft CDD3125N
Word Processing package...£125.00 ONLY

£228-85 inc. VAT

= BOOKS (£199.00 ex. VAT)
z ] SELECTION FROM THE COMPUTER The Zx Spectrum and how to get
’: BOOKSHOP the most from it...... .......£5.95
2 § 30 Hour Basic for the B.B.C. Micra. £5.95 Easy Programming for the X Spectrum . . .£5.95 SANYO Exc. VAT Inc. VAT
k Let your B.B.C. Micro Teach 30 Programmes for tle B.B.C. Micro. .. .. £4.95 n :
e £ You To Programme. . - “ee........£6.85 CPM Handbook.....................£11.50 SA.NYU 127 green monitor.................. £79.00 £90.85
'E § B.B.C. Micro Revealed. ...............£7.95 Programming the Z80. . £11.95 Slim 3G Cassette Recorder. . ... ... .. ... . . .. £26.04 £29.95
£ Over The Spectrum. .. ................ £6.95 20 Best Programmes for the ZX Spectrum.£5.95 CTP3131 14" Colour TVSet. .. ... .......... £199.96 £229.95
£ 60 Games and Awllcatwns for the Getting Aquainted with your Vic 20...... £6.95 C12 Cassettes. . £0.43 £0.50
3 Ix Spectrum............ ... ... £4.95 Machine Code and Better Basic. ...£7.50 Single sided, smgle densn dlsks ' £1.70 £1.95
Programming ’I’ha 6502 .......... £9.95 The Cambridge Colour Double sided, double d v : '
Programming Your Zx Spectrum. ... ... .£6.95 Collection (Spectrum) .£6.95 WA BT ouble eq5|ty disks J £294  £3.38
| ZAP Pow Boom for the Vic 20, ........ £7.95 Single sided, double density double track disks  £2.57 £2.97
The ZX Spectrum Explured ...... .£5.95 Vic Revealed............. .£10.00 Disk head cleaner. .. ..... ... ... .. ..... £1400 £16.10
Vic Inovative Computing. . . .. .£6.95 Oe RE Atari........ ......£17.00 Single part 1M x g% printer paper, box of 2, 000
Mastering Machine Code on Vour Zxﬂl .£7.50 ATARI Operating system Ilstmg ......£10.43 ShRBLS. oo £11.35 £13.06

20 PCW Spectrum Computer Cantres have no ion wh with the ZX. Computer fo by Sinclair R Ld.
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£75 WORTH
software'

with every MZ80A

Yo e?
SHARP MZ-80A

Desk top genlus! — the all-in-one SHARP MZ-80A. A personal computer designed
with the serious user in mind. ready to run the moment you get It home. Built-in
keyboard, CRT 9" display and cassette data storage with 48K RAM. The BASIC
with extra usetul additions, offers quite a powertul micro for the home or business.
B 4K Byte ROM + 48K Byte RAM + 2K Byte Video RAM I ASCIi protiled
keyboard + numeric pad Il 2 page Video RAM allows screen to be scrolled up
or down. B CP/M available

Spectrum
LOWI Price

Floppy Disks and Accessories
or MZB0A

Twin Floppy Disk Unit (inc. /0
Card, Disk, Cable). . .
Single Floppy Disk Unit (inc. 1'0
Card, Disk, Cable). ... .:. ..
['win Disk Unit fonly)... ..
Single Floppy Disk Unit..
;able for F/D Drive. . ..

£745.00

£26.90

gad

£856.75

. £400.00 £460.00
£590.00 £678.50
£400.00 £460.00

£29.79

29

Inc. VAT
(£475.00
ex. VAT)

Printers and Accessories
for M280A, MZ80B and MZ80K
80 Co! Tractor Feed Printer inc.

Cable. /0 Card & Rom.

£416.00 £477.28

SPECTRUM FACTS

Maximu

m user RAM

32,000 Bytes approx.

NEW ACCESSORIES

from SPECTRUM

POINTMASTER Competition Joystick
(For ATARI and VIC Computers)

VISCOUNT

Motherboards for VIC 20 Standard
(Use 2 or more cartridges at a time)
As above, with buffer
16K RAM for VIC 20
32K RAM for VIC 20

CURRAH CHATTERBOX
Voice Synthesiser for VIC 20

Full Keyboard for ATARI 400

Inc.
VAT

Ex.
VAT

£13.00 £14.95

£21.70 £24.95
£26.00 £29.90

£38.22 £43.95
£58.22 £66.95

£49.95 £57.95

NOW AVAILABLE

SINCLAIR ZX-81

SOMPUTER BOOKSHOP

JOFTWARE FOR SINCLAIR COMPUTERS

JUMPER 7 1K ZX81.
K SUPER TRIO ZX81........
ABYRINTH 18K 2ZX8B1........

IIGHTMARE PARK/MUSIC 16K ZX81
S OMPUTACALC 16K 2X81

ERSONAL BANKING SYSTEM 16K ZX81 .

PACE INVADERS/RESCUE 16K ZXB1 .

JREAKOUT 16K ZX81 .

AUGSY 16K ZX81 .. ......
AERGATROYDS 16K ZX81 .
'ROGMERGE 16K ZX81 0o
OOTBALL MANAGER 16K ZX81 .

SINCLAIR ZX . £49.95
16K RAM pack £29.95

There’s a Spectrum

Centre nearyou...

ABERYSTWYTH
berData at Galloways,

23 Pi 0970 615522

{Just Opening

ALDERSHOT

David Saundars Computer
Centre, 51 Station Rd.

0252 20130 Lust Openinl)

Gerdon Herwood, §9/71 High
$1.0773 832078

ASHFORD
Ashford Computer Cantre,

2 Station Parade, Clarendon Rd.
07842 44955

BANBURY

Computer Plus, 2 Church Lane.
(0295) 55890

BASILDON

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

BASINGSTOKE

Fishar's, 2/3 Market Placs.
0256 22079

BATH

Scttware Plus, 12 York St.
0225 61676

BEDFORD

Stanad Ltd., 115 Midland Rd.
0234 43341 {Just Opening)

BIRMINGHAM

Sharwoods, Great Western
Arcade. 021236 7211

BOSTON
Fotosound Computers,
19 Dotphin Lane. D205 64781
{Just Opening}

BRADFORD

Photosaye. 18 Chaapside.
0274 308598

BRIDLINGT

Bridlington Computers
8 Bridge St.
0262 75048 {Opening Saon)

BRIGHTON

Capricorn, 1 Queens Rd.
027329634

CAMBERLEY
C ra Arts {Micro Lomputer
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Division), 36 High St.
10276) 65848
CAMBRIDGE

KP Ltd.. 12a Kings Parade.

0223 68087
CANTERBURY
Kent Micro Systams, Conguest

House. 17 Palace St. 022750200

Randalt Cox, 18-22 High St.
Arcade. 022231960

Maxton Hayman Ltd.,
5 Broomlield Rd. {0245) 354595

COVENTRY

Ceventry Micro Cantre,
33 Far Gostord St. [0203) 58942

DARLINGTON

McKenna & Brown,
102 Bondgate. {0325) 53744

DERBY

C TElectronics, at Camera
Thorpe, The Spat. 033244760

DONCASTER

Briarstar Computer Centra
13 Natherhall Rd. 0302 67135

DUNSTABLE

Daormans, 7-11 Broed Walk.
0582 65515 {Opening Soon}

<
&
™
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P
@
~

Vennals, 71 English St.
0387454,

EDINBURGH

The Silicon Cantre, 6-7 Antigua
$1.031 857 4546

Yictor Morris Ltd., 340 Argyle
$1.041 221 8958

The Modal Shop, 79-81 Northgate
S 104521 41063

R.C. Johnson Ltd..
22 Friargate, Aiverhead Centre.
0472 4203 {Just Opening)

FORD

Fl o
[~

e Model Shop, 23 Swan Lane,
|07072) 0483 33115

HARROW

Camera Arts {Micro Computer
Oivision). 24 St. Ann’s Rd.
01-427 5489

HATFIELD

Microworld, 2 Crawlord Rd.
107072) 64137

Camera Arts, 68A Hermitage
Rd. 0462 59285

Channel Ona, 174 High St.
040 24 75613

Tha Computar Centra
{(Humberside) Ltd., 26 Anlaby
St. (0482) 26297

LA 4] 3

P 213-215 Market St.
6 593

Brainwa
047350965

Vannals, 49 Foregate

Bass & Bligh. 4 Lower Briggate.
0532 454451

LEICESTER

Youngs, 40-42 Belvair St.
0533544774

Vic Ddden’s, 6 London Bdg.Walk
01-4076833403 1988 {Mail Order)

Square Dest, 375 Footscray Rd..
New Eitham.01-853 1516

Castlehurst Ltd., 152 Rye Lane,
Peckham. 01-63922058

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

LONDON N.20
Castlehurst Ltd., 1291 High Rd.

|
I

01-446 2280

Devron, 4 Edgware Road.
01-7242373

Colormatic Computars, 44
High St., Acton. 01-992 7611

Electroleisure, 120 Notting Hill
Gate.01-221 7029

LUTON
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Camers & Computer Centre,
118 Mill S1. 0625 27468

MANCHESTER
Lomax itd., 8 Exchange St.,
St. Ann's Sq. 061 832 6167
MANCHESTER GTR
Mr. Micro Ltd., 69 Partington
Lane, Swinton. 061 7282282
opan Thurs.-Fri.-Sat. till 8 p.m.
MIDDLESBROUGH
McKenna & Brown,
190 Linthorpe Rd. 0642 248345
NEWCASTLE-ON-TYNE
NewcaxtlaCamera

& Computer Mart, 16 Northum-
berland Ct. 0632327461

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

NEWPORT

Randalt Cox. 118 Commerciai
St. 0633 67378

NORTHAMPTON

Bagic Computers & Syatams
Ltd.. 72 Kingsthorpe Hollow.
0804 710740

NORTHWICH

Camera & Computer Cantra,
3 Town Sq. {0608) 45629

NOTTINGHAM

Cameo Computers. 8/9/10
Trinity Walk. 0602 42912

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

Davon Computers, 81 Upper
Manor Rd. (0803)526303

PEMBROKE
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PRESTON

Centre, 8 Yield Hall Plce.
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ROCHFORD

Parade, Ashingdon Rd.
0702 540455

RUGBY

The Rugby Micro Centre,
9-11 Regent St. 0788 70522

ST. AUSTELL

"*Andrews’’, 49 Broad St.
01-3774716
WALLINGTON

Surrey Micro Systems Ltd.,
53 Woodcote Rd. 01647 5636

WARRINGTON
Wildings, 111 Bridge St.
0925 38290
WATFORD

SRS Microsystems Ltd.,

94 The Parade, High St.
092328602 .
WEST BROMWICH

Belt & Jones, 39 Queens Sq.
021553 0820

Camputer City, 78 Victoria Rd.
0514203333

Witding Ltd., 11 Mesnes St.
0942 44382

Harpars, 71-73 Commaercial Way.
04862 51061
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Tony Hood Etectrenic,
28A Market Gats Shopping Centrs
0433 3143

YORK

York Computer Centre,
7 Stonagate Arcade. 0904 841682

Opsning soonin:
LITTLEHAMPTON
HEREFORD

ZX Printer . . £59.95
CASSETTES FOR 7%81 INC.
TYPE—10 VAT
SGAMES,. .. ... ... €3.95
JUNIOR EDUCATION . .. . . . ' €3.95
BUSINESS & MOUSEHOLD. .. .. €395
SKILL & JUDGEMENT GAMES . . €3,95
JUNIOR EDUCATION . .. £3.96
FAMILY QUIZ . £3.96
TYPE— 20
FANTASY GAMES . £4.76
SPACE RAIDERS & BOMBERS . £4.75
TYPE— 30
SUPER PROGRAMS Nos. 1-8. £4.95
TYPE— 40
Ny B BACKGAMMON " ... . £5 95
. FLIGHT SIMULATION £6.95
£6.96 TYPE— 60
£2190 ENGLISH LITERATUTE 1. .£6.95
£ ENGLISH LITERATUFE 2. L£6.95
i GEOGRAPHY . £6.9
SITR5 MISTORY.. ... ... . .l £6.95
e MATHS. 1 €6.
~£:-95 MUSIC 1. £6.96
g INVENTIONS Y. . .. .. .. .£6.96
] SPELLING 1 (8-11 YEAR OLDS; . £6.05
g-g: BIORHVTHMS . £6.95
: *Requires 16K Rem Memory Prek

With a SPECTRUM CHARGECARD you choose the credit
limit to suvit YOU. e.g. a monthly payment of £10 gives
you £200 credit. Ask your nearest SPECTRUM COM-
PUTER CENTRE for written details on how to apply for
your SPECTRUM CHARGECARD - Now!

(Typical APR 30.6%)

Not sll stores carry every acuesi used i, Dlasi phene beave meving a journey — Prices correct at time of going to ~ress E. & O.E.

V.A.T.

You will see that we quote our prices
both including VAT and excluding VAT
- no hidden 15% to suddenly up-lift
your bill but also making oOur prices
easier to compare with our competitors.

PCW 21



@17 COMPUTERS 01-228-2207. 91 COM

YOU
SIMPLY

CANNOT AFFORD
TO MISS THIS OFFER

REMEMBER! WE SPECIALISE, YOU BENEFIT

~ % 1 x Osborne | Double
Density New Style Computer
% 1 x Quality TEC FP1500 25 CPS
Daisywheel Printer (N.B. These are in the
original TEC cases)
W 1 x Software Package (Retailing e/lsewhere
for over £700 the package includes:—
CP/M, WORDSTAR/MAILMERCE, C.BASIC
and M.BASIC, SUPERCALC).

PLUS ! PLUS ! PLUS!

Only while stocks last, free with double
density models — D.BASE |l the Ashton Tate
Database Management Package.

ALL FROM @1 COMPUTERS

Also available
% Extended Warranties % On Site
Comprehensive Maintenance Contracts
% Combined Acoustic Coupler and Modem %
Incomplete Records % Time & Cost Recording
% Accounts Packages % Games % Rentals
CALL NOwW
FOR OUR LATEST LIST OF EXTRAS

LONDON SALES OFFICE: 01-228 2207

NORTHERN SALES OFFICE: 0904-470013

UTERS 01-228-2207. 1 COMPUTERS O




- NEWBRAIN MODEL A - NEWBRAIN SOFTWARE
ELSTREE COMPUTER CENTRE £199.50 From the software house of Elstree Computer Centre

A superb range of easy to use programmes
Purpose made and designed for the

f ; ] fabulous Newbrain Computer
g — . .
=7 . ® Word Processor £35.00
@ Database £25.50
i : @ Invoice and credit note programme £59.50
e P @ Invoice and credit note review £22.50
@ SaleslLedger £65.00
: @ Stock Control £29.50
B D @® Customer Information File £32.00
’ @® Bank and Cash balance £29.00
@ Inventory £29.50
@ 80 CHARACTER DISPLAY PERLINE : wailingl;E List gsgg
ome Expenses 5.
® JCHgEAE IEUSETS @ Product Costing £22.50
@® VERY FAST: ACCURATE KEYBOARD @ Sales Analysis £23.50
@ IDEAL FORBUSINESS USE @ Inventory Analysis £23.50
@ Business ratios, for Investment, Sales,
AD £229 plus VAT £263.25 3 ’(r:u;'nolver ;etcc Bidd £19.50
alculate for Costing, Bidding
A £199 plus VAT £228.50 (with your mark-up) £27.50
p&p £2.75 @ Two programs: Mortgage repayment and "
i 215
« SOFTWARE JUST RELEASED. SEE LIST ASIDE. RRERFIEY I 0
VAT @ 15% should be added to each of the above
ELSTREECOMPUTER CENTRE {include 90p P&P per program)
32DEACONS HILLROAD Phone foryour nearest dealer
ELSTREE, HERTS, WD6 3HL Sendlarge S.A.E.
Tel: (01) 953 6921 for complete range of programs
OFFICE HOURS 9-6 MON-FRI. ELSTREE COMPUTER CENTRE
* ATTENTION ZX81 OWNERS !! % 32DEACONS HILL ROAD, ELSTREE, HERTS WD6 3HL

If you own a ZX81 we will offer you up to £40 Tel: (01) 953-6921

against a NewBrain (offer extended) EXPORTAND DEALER ENQUIRIES WELCOME

OFFICE EFFICIENCY MACHINES LTD

1 Lochaline Street, London W6 9SJ Tel. 01-741 7211/2/3/4

SPECIAL PROMOTION DEAL!
%SBDRNE 1@ + PRAXIS 35 PORTABLE ELECTRONIC

TYPEWRITER/PRINTER
PORTABLE MICRO-COMPUTER

only

includes
CPM OPERATING SYSTEM,
WORDSTAR, MAILMERGE, L ] |

SUPERCALC, M BASIC & To: Office Efficiency Machines Ltd.,
C BASIC WORTH £800 FREE 1 Lochaline Street, London W6 98J
Telex 263559 Micro G

O R DS8SBORNE ‘l. PLUS 12" (GR EEN OR AM BER) [ please send me information on the .........

[ pealer 3 end user

MON|TOR — £1 250 .00 O Urgent 0 Prease phone me

4
ALSO - transfer your ‘CIpple® files directly on to your | o~

Company
OSBORNE 1. 1 Address

To order your OSBORNE 1, call our hot line — 01-741 8404. —

Enquiries — 01-741 7211/2/3/4. DEALERS WELCOME! | Teepnone

PCW 23




GEMIN

SPECIAL LIMITED
OFFER

Buy just any two programs at £1 995
Ak and Zake one at £19.95

CASH BOOKS ACCOUNTS
PROGRAM FOR
BBC MICRO . . .£95.00

One of the most innovative business
programs on the market. Most serious
accountancy packages are written and

coded by professional and competent

programmers. The Gemini Cashbook Accounting
program was written by practising Chartered Accountants and
coded by professional and competent programmers. This is a
fundamental difference.

This practical program is simple to use and wiill replace your
manual cash and bank records and by giving you instant
management information, it may even put your accountant out
of job!

With exceptionally exhaustive user documentation, full
technical back up and product update policy this program wvill
increase the efficiency and profitability of your business. Take a
look at the information this program will provide.

* summary of VAT information to enable you to complete your
VAT retums '

* cumulative receipts and payments report analysed over the
standard profit and loss and balance sheet heading.

* option for departmental analysis of sales and purchases

* print out of all transactions

* journal routine for entering transfers between accounts and
year end adjustment for debtors, creditors etc.

* year end trial balance

* profit and loss account and balance sheet.

These statements can be produced at what ever interval
you require e.g. monthly, quarterty or annually.

Coming soon:— Integrated Sales + Purchase Ledgers

“. .. the systems worked immaculatety
when tested . . .”

“Mailist is a very professional piece of software . . ."
(Which Micro & Software Review Feb 83)

t can do a powerful job for yc¢

Here's a range of software for the independent
businessman that’s designed to hamess the power of your
micro to deliver the vital information you need in all key areas
of your business. A breakthrough on both price and
performance, each program is fully tested and comes with all
the documentation back up you need.

“Gemini’s range of software is in the vanguard of
the releases for ‘serious’ micro users . . .”
(Which Micro and Software Review)

SPREADSHEET ANALYSIS
BEEBCALC £19.95
DRAGONCALC £19.95

FOR BBC AND DRAGON 32. Spreadsheet
processors have proved to be important
4 tools for using micros in business, scientific
and domestic financial applications.
Without any programming knowledge at all, you may:—
* Set up a computerised spreadsheet, with chosen row and column names.
* Specify formulae relating any row or column to any other.
* Enter your source data and have the results calculated.
* Save the results on tape (or disk — BBC) for later reloading and manipulation.
* Print the tabulated results in an elegant report format.
* Experienced users may access saved files and write their own reporting or
graphics presentation programs for the results.
Some typical applications:—
* Small business accounting applications, e.g. profit and loss statements and
cashflow projections, break-even analyses etc.
* |nvestment project appraisal — anything from double glazing to oif rigs!

" * Comparing rent/llease/buy options

* Processing the results of scientific experiments or field studies

* Engineering calculation models .

* |n fact, anything that involves repeated re-calculation of results presented in
tabular or spreadsheet format.

a ore
Program Availability Chart:—
Stock invoxces & | 5P | Cacnbook | word Home | Commercial
Databese | conerol Mabst | geatements | SPEE | accounting | processor | Accounts | Accounts
Sinclair
= @ @ | @ L K J
16k Or 48k
5 | @ - o
32K or b4k
WVICR0
(16k+)
Snclair
L)
(16k+]
Grundy .
Newbrain
Texss
T1994A
Osbome 1 .
Sham
MZBOA
Sharp
PAZBOK
Sharp
M2B0B
BBC micro
.0 ® @ ® @ ® @ o
AorB 32K




'S NEW

ESOFTWARE

r business at petty cash prices.

= INVOICES AND STATEMENTS . . . £19.95
@‘W Compatible with most micros. See table. Ideal for the small
l\\\ business. A complete suite of programs together with

generated customer file for producing crisp and efficient
business invoices and monthly statements on your line printer. All
calculations include VAT automatically, and the program allows your
own messages on the form produced. This program gives you superb
presentation and saves time on one of the most tedious tasks in the
office.

COMMERCIAL ACCOUNTS . . . £19.95

Compatible with most micros. See table. A gem of a

program, all for cassette, with the following features:— Daily

Joumnal. Credit Sales. Cash Sales. Credit Purchases. Purchases
— other. Sales Ledger. Purchase Ledger. Bank Account. Year to date

DATAMSE o oo 519095

Compatible with most micros. See table. The program that

everyone needs, the most valuable and versatile in your

collection. Facllities include sort search, list print if required.
Can be used in place of any card index application; once purchased
you can write your own dedicated database to suit your particular
needs with a limitless number of entries on separate cassettes.

pmm STOCK CONTROL . . . £19.95
Compatible with most micros. See table. Dedicated
ll ﬁ software with all that's necessary to keep control of stock.
lf This program will take the tedium out of stock control and
save time and money. Routines include stock set up, user reference
number, minimum stock level, financial summary, line print records,
quick stock summary, add stock, delete/change record and more.

HOME ACCOUNTS . .. £19.95

Compatible with most micros. See table. Runs a complete
home finance package for you with every facility necessary
for keeping a track of regular and other expenses, bank
account mortgage, H.P. etc. This program also allows you to plot
graphically by Listograms your monthly outgoings.

AB WORD PROCESSOR . . . £19.95
Compatible with most micros. See tabie. This program
C features routines found in much larger and more expensive
packages with a typical word length of 5-6 letters it allows

for around 1000 words in memory at one time. Ideal for the user who
requires a simple program to write letters on his computer. Features
include, block delete, block insert, search and replace, edit text, display
text and more.

summary. A fully interactive program suitable for all businesses. Files
can be saved and loaded and totals from one file carried forward to
another on cassette. Particularty useful from a cash flow point of view,
with an immediate accessibility to totals for debtors and creditors. Bank
totally supported with entries for cheque numbers, credits and, of
course, running balance.

MAILING LIST. . . £19.95

Ei Compatible with most micros. See table. A superb

dedicated database to allow for manipulations of names

and addresses and other data. Gemini's unique ‘searchkey’
system gives you a further ten ‘user-defined parameters’ to make your
own selections. Features include the facility to find a name or detail
when only part of the detail is known, it will print labels in a variety of
user specified formats.

Dealer/Trade enquiries invited — generous trade discounts for quantity
Special ACCESS card instant sales hotline Tel A 039 52 51 6 5
» [__]
for GUARANTEED despatch within 24 hours . . . °
24 hr Ansaphone Service.
All enquiries other than credit card sales to 03952-5832
Gemini. Functional Software Specialists. 9, Salterton Road, Exmouth, Devon.
F N N N FE = & B EFE =B =B B =B B B |
Tick the box for Program you require. Prices include VAT and Package and Postage.

Please supply the following cassette software.

Database £19.950 ZX81 16K Database . £9.950
Stock Control £19.95 0 BBC Cash BOOK disk or tape . .£95.000
Mailing List £19.95 0 BBC Disks — other titles .. .£23.950
Invoices and Statements ............. ...£19950 Osbome Disk Database . £23950

o £19950 .£19950

Commercial ACCOUNS ...........c. Word processor

Home Accounts £19.95 0 Beebcalc £19950
DrAGONCAIC ...covvrvemrrsecssnsssssssmsssssssssssssssrssron. 519,95 00

Name

Address

Machine Type. Memory Size__

| enclose.

Make cheques and postal orders payable to Gemini Marketing Ltd.
Diners Card Number. ____Access Number.

@' LS E Signature.
Gemini. Functional Software Specialists, 9 Salterton Road, Bxanouth, Devon.
ﬁ-----------—---
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Sparrov% ﬂ@

10 MEGABYTE REMOVABLE
STORAGE SUB-SYSTEM

Become a\l

d United Kingdom: Tel: (0753) 76533
Sparrow Uit

: Tel: (33) 13621010
@@m@&ﬂﬁ@w WestGermany: Tel: (49) 6121 700862

SPARROW COMPUTER UK OFFICES: 45 Ledgers Road, Slough, Berkshire, England. Telex: 847212
SPARROW COMPUTER BV, a company registered In the Netherlands with limited liability.



New modular interface concept makes
the new Qume 11/40 PLUS a
technological breakthrough.

The remarkable new Qume
11/40 PLUS modular
interface daisywheel printer
range is a technological
breakthrough.

No more will you need
separate printers for each
system.

£1400.00

Now you have a highly
economic and time saving
means of interfacing to most
word processing and desk top
computers.

The unique interchangeable
interface module plugs into
the back of the printer,
making the new Qume Sprint
11/40 PLUS compatible with
most standard word
processing application
software.

It is the highest reliability
daisywheel printer range ever
produced by Qume.

It prints letter quality text

bi-directionally at 40 cps
minimum.
With a test proven MTBF

rate of 5,500 hours it is
equivalent to almost three

| years service free operation.

And the new 11/40 PLUS
range has complete command

cost is. Incorporating all the
outstanding Qume
advantages.

And for large forms or large
format information displays,
choose the exclusive

WIDETRACK 11 22" wide
chassis printer from Qume,

set compatibility with the 5
and 9 range.

So now, for around £80
retail — the price of one low
cost module —second printer
capability can be easily added
in a multiple computer
operation.

The 11/55 PLUS - a faster
version with a minimum

speed of 55 cps —1s also
available, for around £1,500.

The SPRINT 10 is the ideal
alternative where high speed
is of lesser importance, but

where reliability, high letter
quallty print and even lower

with a choice of 130 or 96
character printwheel.

All immediately available
from ISG with full
application back up and
technical service.

ISG Data Sales Ltd., Unit 5,
Wellington Industrial Estate,
Basingstoke Road, Spencers
Wood, Reading, Berks.
RG71AW.

Tel: (0734) 884666

Telex: 849110
isg
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BBC MICROCOMPUTER

BBC Micro Model B 419.00
Games Poddies 11.30
14" Colour Monitor . 250.00
12" Monachrome Monitor .90.00
Single Disk Drive ... .230.00

Selection of business, educationol, glODhICS &
gomes software avoilabe from 3.50

EPSON HX-20
PORTABLE COMPUTER

Diminutive tully featured business
computer that is small and light enough
to slip into o briefcase. Specification
includes integrated LCD screen, printer
and microcassette; 16K RAM
expandable ta 32K and its own
rechargable power supply. Ideal for
peopie on the move — dato con be
subsequently ‘down loaded’ onto 0
larger machine when you returm

fo base. 402.00 ex. var

CROMEMCO C-10
PERSONAL COMPUTER

A tull feature personal business
computer system inciuding

software — for the price of 0 VDU. Also
the entry point into the renowned

Cromemco range. 4495.00 ex.VAT

C-10 SP Personal Computer Superpok inc
280A Processor, 64K Memory, Single 5Ys*
390K Byte Fioppy Disk, 24 x 80 Screen, CKBA
Keyboard. CP/M Compatible Operating System,
pius Word Processing, Financiol Plonning & 32K

BASIC Software 1195.00
Additionol 5V “ Floppy Disk Drive 450.00
120 Word/Min Daisy Wheel Printer 675.00

OSBORNE

Osbome Portable Computer inc. Standard
Software — Wordstar, Mailmerge, Supercalc,
MBASIC, CBASIC, CP/M* 1250.00
Osbome Double Density Version inc. USDC-P
System ...... .. 1375.00
Osbome Storter Kitinc. Dmsy Wheel Typewmef
‘Printer .. 1699.00

OSBORNE

Truly portable personal smail computer
system housed in o ‘'snap together’
case complete with business programs,
$0 you can start work aimost anywhere.

1250.00 ox. var

PRINTERS —IMPACT

Anadex DP9500A 132 Cots., 150CPS Matrix
Printer with Graphics 10,12.5,13.3,16.4
Char/In, Low Noise 1150.00
Anadex DP9501A 132 Cols, 150CPS Matrix
Printer 10, 12, 15, 16.4 Chor/In, Low

Noise. . . 1150.00
Anodex DP9620A 200CPS Printer, Low Noise,
10, 12. 15, 16.4 Char/In 100 CPS in Double
Pass Enhonced Mode .1250.00
Anadex WP6000 Duol Mode Printer 132 Cols,
150/180CPS Comespondence Quality,
300/330CPS Draft ond Graphics Mode. Diablo

630 Profocol Emulation 1950.00
Epson MX80T /3 Troctor onty 80CPS .. 349.00
Epeon MXBOFT/ 3 Friction ond Troctor . 389.00
Epson MX100¥T/3 Fnction ond Troctor

100CPS 499.00
PRINTERS — DAISY WHEEL
Brother HR1. .650.00
Brother 8300 ..... .458.00
Crown Ranier — Brother 19CPS 795.00
Diablo 620R0 25CPS ..995.00
Diablo 630R0 . 1575.00
Smith Corona TP1. ..475.00

NORTH STAR ADVANTAGE
Two versatile desk top options 10 choose
from featuring high quality business
graphics with either 720Kb floppy or
S5MD hard disk storoge.

From 2495.00 ex. VAT

NORTH STAR ADVANTAGE
Agvontage Desk-Top System inc. Keyboard,
Grophics, Screen (Green), 64K Byte RAM, Z80A
Processor, Serial Inferface, Duat 350R Byte
Dusketre Drives ond Business Graphics

.2195.00

Mvunogs H/D Desk-Top System, as above
except singie 350K Diskette Drive + SM Byte 5"
Winchester Hard Disk Inc. Business Grophics
Software .2995.00
Advontage upgrade o tntel 8088 Processor with
64KB Memory @ 320.00

THE MOST DIFFICULT THING
ABOUT GETTING A COMPUTER
IS GETTING THE RIGHT ONE.

COMART

PRICES EXCL. VAT

COMMUNICATOR

Clearty the most price competitive
modular computer system on the market
with built-in expandability — inside and

ot . From 1895.00 ex. VAT

COMART
COMMUNICATOR
Z80A MODULAR SYSTEMS

Comart CP100 ‘Communicator’ Micro
Computer: Z80A Processor, 64K Byte Memory.
Duol 5Ys " Floppy Diskette Drives each storing
390K Bytes of Dato. Dual Senol ond Porallel
Ports. 10 Slot S100 Bus. CP/M Version 2
included . 1895.00
Comort CP200 as CP100 except Dual 790K
Byte Diskette Drives 2195.00
Comart CPS00 as CP100 except one 790K Byte
Diskette Drive ond one 5 Winchester Drive
having 4.8M Bytes of Formatted Data.. 2995 00
Comart CP520 as CP100 except one 790K Byte
Diskette Drive and ane 5” Winchester Drive
having 19M Bytes of Formatted Dato . 3995.00

COMART
COMMUNICATOR 8086
MODULAR SYSTEMS

Comaort CP1100 Communicator Micro
Computer: 6MHz 8086 Processor, 128K Byte
Memory with Parity, Duat 5% * Floppy Disk
Drives each storing 390K Bytes. Duol Seriol and
Porallel Printer Ports. 10 Siot S100 Bus inc.
CP/MB86 & MS-DOS 2295 .00
Comort CP1202 CP1200 with 256K vae
Memory

Comort CP1522 CP1520 with 256K vae
Memory 545.00

UPGRADE KITS

Wide range of 8 to 16 Bit and floppy lo

hard disk upgrade kits available for
Cammunicatar Systems

COMART MULTI USER
CONFIGURATIONS

Comart CP520/M CP520 Communicator
System with 256K Byte Memory ond 6 Sefiol
Interfaces Includes CP/Mand
MP/MH 4995 00
Comort CP1525M CP1520 Communicator with
o totol of 512K Byte Memory and 10 Seriol
Interfaces Includes CP/M86 and

5995.00

MP/M86

COMART SUBSYSTEMS
Comart C8200 Cortridge lape Bock-Up
Subsystem for Hord Disk 2495.00
Comart HD520 5” x 20M Byte Hard Disk
Subsystem (requires HOCONT or con be added
100 CP520 or CP 1520) 2395
Comort HOCONT Winchester Disk Confroller for
2, 20MByte Drives ... .195.00
Comart FD800 8" Floppy Smgle Disk Orive
Subsystem; Single Sided, Single Density IBM
3740 Compatibie (requires C-IFDC) ... 995.00
Comort MP/MSUB Hordware & Soffwore to
Upgrade Communicator to MP/M. Includes
MP/M, two 48K Byte CRAM 48 Memory ond
4810 Senolinterfoce Cord 1150.00

S400 BOARDS PRICES ExCL. VAT
Comort CRAM84 64K Byte Dynamic RAM with
Bonk Select. 200.00
Comart CRAM48 48K Byte Dynomic RAM with
Bonk Select 180.00
Comart CRAM258 256K Byte Dynomnc RAM
with Parity. 8 and 16 Bit Dato. IEEE696
Compatible Also supports 8 Bit Bank

Switching 550.00
Comart C-CPUBS 8086 Processor Cord, with
Dual Seriol ond Porallel Ports Monitor in 8K
EPROM ond 4K RAM 300.00
Comart C-IFDC Intelligent Diskette Drive
Confroller with ZBOA Processor .295.00
Comart C-CPU Z80A system Processor Board
incl. 2 Seriol/ 1 Parollel Port .200.00
Comort 4510 4 Chonnel Synch/Asynch Inferface
Boord. . 250.00
Dual Synsms C1x24 Battery Supported Real
Time Colendor Disk. .295.00
Oual Systsms cnmsz 32K CMOS Battery
Supported Me! 1195 .00
Dual Systems cnsme 16K CMOS Battery
Supported Memory .895.00

CROMEMCO 68000/Z80A

SUPER MICRO SYSTEMS
Cromemco CS1D2E System 1 including Dual
390K 5" Floppy Disks, DPU, MCU, 256MSU
and 16 FOC Cards in 8 Siot S100 Card, Toble

Top Enclosure 3620.00
Cromemco CS1D5E as CS1D2E but with 512
MSU 4280 00

Cromemco CSTHD2E System 1 including Single
390K 5” Floppy Disk, 5.5M Byte 5 Winchester
Disk, DPU, MCU, 256MSU, 16FOC,

WD12 . ..5595.00
Cromemco CS1HDSE as CSIHD2E but with
512MSU . ... ..6255.00
Cromemco CS3D5€ System 3 mcluomg Dual
1.2M Byte Floppy Disk Drives, 21 Slot Cord
Coge. DPU, MCU, 512MSU, 16FOC ....6585.00
Cromemco CS3HODSE as CS3DSE but with 5”
5.5MB Winchester Disk ondWD1 ... .. 8230.00

CROMEMCO 780
COMPUTER SYSTEMS

Cromemco CS-1H System One including Z80A
Processor, 64K Memory, 380K Byte 5” Floppy,
5.5M Byte 5” Winchester Disk ond VDU/

Printer Interfoces. ....4585 .00
Cromemco CS-18 Siot S100 Bus. Computer
System One, with Z80A Processor, Dual 5
Diskefte Dnves 64K Memory, VDU / Printer

\F ... .2630.00
Cromemco CS-2 21 Slot $100 Bus. Compuvev
System Two, Z80OA Processor, Duol 5” Diskette
Drives, 64K Memory, VDU /Printer Interfaces
(19" Rack Mount). .. ..3095.00
Cromemco CS-3 21 Siot 100 Bs. Compmev
System Three: ZBOA, 64K Memory, Dual High
Speed 8" Diskette Drives (1.2M Byte sach),
VDU/Printer Interfaces (19" Rock

MOunty. ... 4495.00
Cromemco 2-2H 12 Siot S100 Bus. Hord Disk
Computer System with ZBOA Processor, Dual 5”
Diskete Drives, 10M Byte Winchester Drive. 64K
RAM & VOU/ Printer Interfoces . ... 6585.00
Cromemco Z-2H/GS Cromemco Graphics
System based on 2-2H, together with odditional
Duot Ported 96K Byte Video Memory, High
Resolution Graphics I/F and Bit Pod Interfoces
CDOS ond SGS Software Included

Very wide range of computer books
stocked ot oll shops.

BUG —BYTE SOFTWARE
All Tapes Avoilobie For Acom, VIC, BBC, 2X81
Spectrum. Coll for availability.

CROMEMCO SOFTWARE
FOR 68000/Z80A SERIES

Cromemco CRO-D Cromix (Multi-User / Multi

Tasking) Unix Based Operating System...395.00
Cromemco FOR-DForran ‘77 ... ... 395.00
Cromemco PAS-D ISO Pascot ..395.00



Cromemco ASM-D 68000 Macro

Assembler........................ ...395.00
Cromemco STB-D 32K Structures
BASIC@ ........ - ..395.00

Cromemco CCC-D C-Compiler @
Cromemco CO8-D Cobol Compiler @ ..395.00
Note: All 68000 Languages (Suffix D) require
Cromix (CRO-D). All Software is gvailable on 5”
or 8" Fioppy Disks — Please Specity.

@ = Availability early ‘83

CROMEMCO LANGUAGES
(280A)

Cromemco FDB 16K BASIC Interpreter. .
Cromemco FOF Fortron IV Compiler ...
Cromemco FDC Cobol Compiler
Cromemco STB 32K Structured BASIC (includ
KSAM). .. ) . ~.130.00
Cromemco FDR RATFOR- Rational Fortran IV
Compiler & Pre-Processor . .260.00
Cromemco FDA Z80 Mocro Assembler ..195.00
Cromemco CCC C Compiler (Requires

Cromix) .. .395.00
Cromemco RPG RPGII Report Generator .395. 00

.130.00
.185.00

Cromemco LSP USP List Processor. ...260.00
Cromemco COL Overiay Link Editor ... .260.00
Cromemco IDS L.0.P Development

Software. 395.00

Cromemco CDS Diognostic Systems
Software
All softwore is availabie on 5" or 8”
Diskettes — please specify.

VDU’S & MONITORS

Comart WY 100 Visual Display Terminal, Green
Dispiay, 24 x 80 and Status Lines. Detached
105 Key Keyboard with Numeric Pad, Function,
Cursor and Editing Confrols. Swivel and Tift

130.00

Dispiay ... ) .675.00
Volkercralg 4404 ... .595.00
Volkercralg 4404WS . ..695.00
Cromemco RGB14LP. High Resolution Colour
Monitor . ..0..... .1395.00
12" Green Screen Monitor .99.00
DISKETTES

Byteshop 5% " Single Sided, Single
Density..... S A B .. 1S Oeo
Byteshop 5% Single Sided, Double
Density........... . ......2.13e0

Dysan 5V " Double Su.Jed, D(;uble
Den ....3.90e0

Dysan 8" Doubte Sided, Double Density 4.40ea
Full range of 5% " & 8" Diskeftes in stock

CPM SOFTWARE

BASCOM Microsoft Basic Compiler ....... 227.46
BASIC-80Microsoft Basic Interpreter. . . 205.27
BAZIC Micromikes Basie Language . . . . 120.00
BSTAM BYROM Software Communications
Packoge* . . .115.00
BSTMS BYROM Software Communications
Package .115.00
CALCSTAR Micropro Financiol Planning
Electronic Spread Sheet Package 90.00
CARDBOX Caxton Store/ Search System 155.00
CBB80 Digital Research Basic Compiler. . 314.00
CBASIC Digitol Research Basic Longuage 94.00

CBASIC/86 D/RBasicLanguage . . ..204.00
CIS COBOL Microfocus COBOL
Longuoge” .................. .425.00

COBOL-80 Microsoft COBOL Compiler. . 421.63
CP/Mtor SBC Digital Research Operating
126.00

Qperating System + Language
DAYASTAR Micropro Database Package . 1
DBASE | Ashton-Tate Relofional Database

Byte Disk Driv,

s at 320K Byte pisk Drivese 88: 5

e couul 320K Byte Djsy o

- olour Adapter Corg
M Printer inc. Stand an

yle RAM UK Keybog,
Drives 128x "y:: :ﬂ:’
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Microyi d Cabl 2973.00
ovitec Colour Monitor. .. e 218,00
SOFTWARE
FORTHE 1M
PC
BSTAM BYrom Communirr: TECM
CBASIC /38 plop Munications Paci ARPC MATEA
Digitol Research | gnquacs ooy - 1 ADD N’ DD ON's
/M-86 Dig} chLonguage 115,00 N’S AN
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EASYFILER ;uso B&%’g{?gg&a‘(se Package. . 3 §§ .00 lm'ed System adapter for ups,g’;":'l‘g‘&" P%M -Byte, H/D wih
EAS’?&?NNER L PIOn?v S o gg TECMAR Five in g e s l.nc, expansion
LLER 1, 1US Wor, 9 Package. . 143, corde/wserig) 64K Bytas, 64K Bure ot 95.00
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£ Mi 71 : K Bytas. onrdClendor. . 38
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ASCALMT + 86 gt Pockage . o< 145.00 | ppgpgad Bynamic Memory BaK by colendor .. 655 00
TAR Micro s esearch Longuag'é ....... -..195.00 namic Memow 256K BY'O!G' = 260:00
WORD GO Fincnci o prenee Ta3o0 | M oboveis usto sman spacnan e 530,00
o sepeingPie e 1300 | o et
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FILESTAR Microsec's Disk Reformatter CP/M 1o,
IBM, DEC, Motorola and Intel Formats . . 110.00
FMS-80 DJR Assoc. Databose/FM . . . . 650.00
FMS-81/82from .350.00
FORMS 2 Microfocus Toble Maker 110.00
FORTRAN-80 Microsoft FORTRAN

Compiler .288.48
GBS Bytesoft General Business System ..810.00
INFOSTAR Micropra Database/ Reporter .295.00
ISL Bytesoft Accounting Package.......... 1110.00
KSAMBOEMSDatobase. ... ........ 350.00
MACRO-80 Microsoft Macro Assembler. 116.50
MAILMERGE Micropro Wordprocessing
Enhancement tolink with WORDSTAR * . 145.00
MARS Sapphire Business System”® .. .. 295.00
MICROSTAT Ecosoft Statistics Package® 195.00
MILESTONE Organic Sottware Criticol *

PathPackage. . ......... . ..225.00
PASCAL MT + &SPPD/R Pascol Language

with Speed Pragromming Tool 314.00
PASCAL/MT + D/RPascal

Languoge . .. .. 220.00

PASCAL/MT + 86 Digital Research Pascal
Language for 16BitSystems .. ... ... 377.00
PEACHTREE Basic Accounting System
permodule. . ........ ...325.00
PEACHTREE Business Management System
permodule. . ... ... 600.00
PERSONAL PEARL Peori Data Base/FM . 185.00

PL/1-80 Digital Research Language. . . . 314.00
REPORTSTAR Micropro Reporter 210.00
SPELLSTAR Micropro Proofreoding Utility to link
with WORDSTAR 145.00
SUPERCALC Sorcim Financial Planning/
Budgeting Spread Sheet Package® ........ 190.01
SUPERSORT Micropro Sort Utility ...
SUPERVYZ Epic Application Control
T/MAKER Il Lifeboat Associates Financiol
Planning/Spread Sheet Package. . . . . . 185.00
WORDSTAR Micropro Wordprocessing

Package* Also available with Mailmerge

and Spelistar . . . . .295.00
WP WORKSHOP MAC Ltd Training Guide fol
WORDSTAR of MAILMERGE . . . . 75.00
XBASIC XitonLonguage ... ........ 185.00
X CP/M Xitan/ DR Operating System. . . 118.00

Many Utilitles, Pragramming Tools and Training
Packages available. Also extensive range of
diskette formats. Prices include configuration on
machines supplied by ourselves. We are totally
committed to after sales service and future
support.

These software pockages are available for both
CP/M And CP/M86.

ALL PRICES EXCLUSIVE OF VAT

*Borclaycard Visa & Access
cards taken in payment,

* Shop opening hours 9 = 5.30_ check

individuol shops tor detalls of Saturday opening
fimes.

“Phone Mall Orders occepted. Pleose contact
nearest shop for P.P. & Dellvery Rates. Regret
n0C.0.D.

* Some items may be subject to a dollar
surcharge if the doliar exchange rate changes
more than 5 cents. Prices will be adjusted in fine
with the rote prevailing at the time of purchase.
*Prices subject to change without nofice

E. &0.E. and are valid for the cover date lite of this
magazine. (March 83)

“Whilst we camy o vast range of stock, we
cannot guarantes that every advertised item will
be available in each shop.

* All goods are new and include toctory warranties.
°No refunds on opened software.

* Orders from Govemnment Dapts. & Colleges etc.
welcome.

*Leasing & HP focilities available — opply for
wriften details.

* Detailed prices
avallable on
fequest.

PLANNERCALC Comshare Financial Planning
. 39.00

1 7-E BUTE SHOE

Your Specialist Computer Centre

NOTTINGHAM

+2P ... .435.00

There are 5o many micro computers on the Market
that choosing the right one is far from easy.

Anditisn't made ony easief when you find them
cheek by jowl with comeras, hi-fiand o host of other
electrical equipment. What you need 1S someone thaf
15 single minded. And that means us.

Byteshops are totaily dedicoted ta microcomputers.
$o not surprisingly, we can offer you o wider range
because we sell nothing else.

LONDON GLASGOW

ook e Bl The Byteshop The Byteshop, Magnet House The Byteshop
AT CARLICI 324 Euston Road NW1 61Walerioo Street  92A Upper Parliament Street
IO R vl el 01-387 0505 Tel: 041-221 7409 5080240518
ootk iimmivr vl BIRMINGHAM MANCHESTER SOUTHAMPTON
°"'A§'l‘?%’u‘, we are the UK’s Iongest established The Byteshop The Byteshop Also at XIIAN Systems
microcomputer speciallsts. Come and see Us soon. 94'96 Hum Street *" Gmewuy House, Pmud'"Y’ 23 cumbemnd ”ooe
Tel: 021-622 7149  Station Approach Tel: 061-236 4737  Tei: 0703 334711
Members of the Comar Group of Companies
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MICfO ComPUter All mating Connectors with Cables in stock.
Please phone for availability Full range of ACORNSOFT, PROGRAM POWER

& BUGBYTE SOFTWARE AVAILABLE.

M,
BBC Model B £399
Ph let.
(inc. VAT) Carr. £8 one or send for our BBC leaflet

il sl A tgigutle] B BBC FLOPPY DISC DRIVES

upgrade kit £50
Fitting charge £15 FD INTERFACE £95  INSTALLATION £20

. . Single Drive 5%" 100K £235 + £6 carr.
A e ID Partial Upgrades also available | 5, 156 51, 800K  £799 + £8carr.
PROCESSOR
VIEW' £52 PRESTEL ADAPTOR BBC COMPATIBLE DRIVES
£90 These are drives with TEAC FD50 mechanism
2nd PROCESSOR TELETEXT ADAPTOR and are complete with power supply.
L EL £195.00 SINGLE: 100K £190; 200K £260; 400K £340 |
ACORN SOFT/BBC SOFT/GAMES PADDLES IN STOCK DUAL: 200K £360; 400K £490; 800K £610
S RRHGRODOCTGR MONITORS ACORN ATOM
. It test U i " . .
a r#siéf;s(:;s?e(rﬁ]Iacniingah\/’:se'a(:)rrianrlggcrlep?icrﬁ‘:)?'\ RAE;LS Bbg%gm‘;:?‘:a‘l'\:“%otl;\:‘hw%?;or Ed(I)(I::uC')V&l;En(E';?#G'\é/‘Sn;:' Basic Built £135 Expanded £175
ROM and 1/0 —itwill print memory map, search for £240 plus £8 carr. £269 plus £8 carr. {carr £3 per unit}
gztrii%rf:rzclls(.data“ne =Rl oper‘ates Hi Res Green Monitor Antiglare Coz?)gsliat:dvggégzﬁa% f:gso Atom Disc Pack £299 + £6 carr.
eabie o twro comiguration board £295. 10" T ‘ Send s.a.e. for our BBC Atom st

NEC PC 8023 BE-C PRINTERS
EPSON MX80 and 100F/T3

100CPS, 80 cols. Logic S SEIKOSHA GP 100A

Seeking, Bidirectional, MX 80 80CPS 80 cols
Forward and Reverse 80 Cols 30 CPS MX100 100CPS 136 cols
LineFeed, Full ASCIl & GRAPHICS Logic Seeking. Bi-

10" WIDE paper i
Now only £175 + £6 Carr.
Ask for details on GP 250A

Parallel Printer lead for BBC/Atom to most printers £13.50
Variety of interfaces, ribbons in stock —

Proportional

Spacing, Auto
Underline, Hi-Res and
Block Graphics, Greek
Char. Set. Only £320 + £8 Carr.

directional, Bitimage
R Printing, 9 X9 Matrix,
Auto Underline

MX80 E/T3 £320
MX100 F/T3 £430

2,000 fan fold sheets 92" x 11"£13.50 + £3 p&p (£8 Carr/Printer)
RUGBY ATOM'C CLOCK SYSTEMS JUMPER LEADS AMPHENOL CONNS RIBBON CABLE
| . . 24" Cable with DIP Headers 36 way Solder Type Plug {Grey)
This 280 micro controlled clock/calendar receives . " i
coded time datafrom NPL Rugby. Theclock never 1.0. CONNECTORS Wpin 16pin 24pin 40pin {centronix type} 550P | 10 way 50p
needsto be reset. The facilities include 8 Single 36 way Solder Socket 14 way §0p
! - : {Speed Block Type) End 145p 165p 240p 380p {centronix type) 550p | 16 way 70p
independent alarms and for each alarm there s a St.Pin Recep- Edge Double 36 way 10C Plug 20 way 80p
choice of melody or alternatively these can be s GO End 210p 230p 345p 540p {centronix type) 500, 24 way 115p
used for electrical switching. Aseparatetimer VP! P | 26 wa 120,
Al e A S TR 0oy Weel (e e [[[Cabienwith Sockats 3 ey Sl oy Mway  180p
interrupting thegcoun‘l). Expansign facilities ;g ::; :;gs :gg: g(‘)g: Single iy ety By Sty {IEEE type) 500p | a0 way 21p
provided. See July/August ETI for details. 34way 200p 160p 380p | End 24" 185p 210p 270p 300p ;‘Z way |sooéd|$|' Sockel 2000 | Bo0fuey I a0
Complete Kit £120 + £2.00 p&p. 4 way 2200 130p 550p | Double 2 ue P =2 °
50 way 235p 200p 600p End 18" 290p 385p 490p 540p
SOFTY Il INTELLIGENT D CONNECTORS | RS232CONNS | EUROCONNECTORS EDGE CONNECTORS
Male  9way 15way 25way 37way | {25 way O} Plug Socket 0.1" 0.156"
PROGRAMM ER Solder 24" Single end Male . £5.50 DiN 41617 21 way 180p 180p 2x & way 140p
) Bucket 95p 135p 160p 250p 24" Single end Female ... £6.00 OIN 41617 31 way 200p 200p 2x18 way - 140p
The complete micro processor development Angled i 24" Female-Female ... £11.00 OIN 41612 2x32 2x22 way 200p 250p
system for Engineers and Hobbyists. You can Pins 160p 230p 210p 42Sp | 24"Male-Male.............. £10.00 way Straight pins 290p 330p 2x23 way 200p  ~
develop programs, debug, verify and commit to 0C - 375p 450p 680p 24" Male-Female . J£11.50 ;:g; way Ang.pin 325p 400p %xig way g:gp 300p
EPROMS or use in host computer by using softy Female CEN G Xan ey i
as aromulator. Powerful editing facilitiesgpermit Soldar DIP HEADERS 235 ol 0 gxasg e ggzp =
bytes. blocks of bytes changed, deleted Bucket 110p 160p 210p 350p 2x32 way St. pins 250p  400p x50 way P
inserted and men\::)r: A e B s e e e Saitg E e R o
on ordinary TV. Accepts most + 5v Eproms. Softy IDCs &1 375g ‘75g 750: ) bse Lee IDC Connector
It complete with PSU, TV Lead and Romulator lead Hoods 100p 100p 100p 130p 14 pin 40p 120p A+B 475p
£169. 16 pin 50p 140p Echonneclor .
24 pin 100p  200p 2x32 way U Connactor - £15"
40 pin 200p 225p {please specify a +b or a+c)
UV ERASERS | TRAINERKITS MENZTEEEN  COMPONENTS
UVIB up to 6 Eproms 6502 Junior Computer SPECIAL r
£47.50 £85.00 180 650p | TMS9995 £12 | 6875 500p | 280AS10-0 £9
UVIT with Timer £60.00 | 6802 Nancomp!£80.00 OFFER gggg‘\ 3532 28 £24 | 8205 225p | Z80AS10-1 £9
UV140upto 14 Eproms | 6809 Nancomp!t£80.00 | 2114L-2 80p |6502A 500p | 20A AR A5ob | z80as102 £3
V1eT T Timer 1802 Micro Trainer£64 | 2716{+5v) 250p | 6800 225p | zg08 £12 | 8216 100p
£78.00 280 Menta £99 2532 350p 6802 op | Bass ET0 [ige IR CRT CONTROLLER
{Carr £2/eraser) {Fully built iﬁg 2 350p {6809 650p | PTTTRRT Y] | 8251 zsos CRT6545 900p
Allerasers arefitted and documented) g il 3 8255 250p | CRT 5027 £18
with mains switches | £ gevaitsonrequest | o1 apg | eab |8035 350p | 6522 $10p | 827 siop | Eroaes  fa
1 ils onreques
and safety interlocks 9 6116P-3 350p ggggA gggp 6522A 530’; 8288 Eo‘l!l) EFggﬁg g:g
BAUD RATE GENERATORS QIEREITN 450: ggg? 2:3: %ggz;:go ;?g gg:g ggg:
Sends.a.e. for our Comprehensive 47028 750p L1 o - Joop | z8ocTe 230p | TMS 9927 £18
q LI A COM 8116 200 p | ZBOACTC 280p | TMS 9928 £20
Price Listincluding Books i 6753 ggggA 22§ 6854 770p | ZBOADART 700p | TMS 9929 £20
1 68854 800p | ZBOADMA £10 | EF 9364 £9

3 PLEASE ADD 40p p&p & 15% VA
Tecunomaric Lo SE ADI) ip pp & 15% VAT

MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 IED Orders from Government Depts. & Colleges etc. welcome.

SHOPS AT: 17 BURNLEY ROAD, LONDON NW10

- 01- N r Detailed Price List on requesi. -
(Te;bg E:)Sé‘lvsxok.l‘(:ilk‘:)s: ?)5'950}:;;6:2&,8200) L] Stock items are normally by return of post B
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kent,micro
sys'rerns .. .where expertise comes first!

We know there are many who will be happy to sell youtheir machine, however, we have more to offer you than most other
companies.

We have the necessary knowledge to analyse your requirements and then supply a system to the resulting specification,
or a ready written business package.

Among our staff are programming experts in the Scientific and Engineering fields as well as commercial program-

mers.

(left) ACT SIRIUS 1
Innovative hardware, state-of-the-art
software and total support make this

XEROX 820 (below)

The desk top microcomputer
for better business decisions.

LTI TN

& ACT
DSIFILS 1

best-selling 16-bit personai computer
the Complete Machine for business.

Oli\le“i ET35I {below)

Engineers & Scientists!

COME AND SEE
THE NEW

The Electronic Memory Typewriter with Display simple
1o use for editing texts. With interchangeable mini-
floppy disks for repetitive correspondence and docu-
ments.

SAGE If

MICROCOMPUTER

More Performance for £2,500
than any Computer in history!

kent.micro
systems

...S0 now you need look no further for genuine professional advice!
Conquest House, 17 Palace Street,
Canterbury CT1 2DJ Telephone (0227) 50200/50366

Feel SAFE when you buy your 2=:%=. Personal Computer

When you buy your IBM PC from OEM, you get
one year’s full on_site maintenance as standard. So
if you get a fault of any kind, just one phone call
usually brings an engineer to your office or home
within 24 hours (often within 2 to 3) anywhere in
the UK.

The IBM PC retails at £2895.00 + VAT with

a whole range of software available from £99.00.
To: Office Efficiency Machines Ltd.,
1 Lochaline Street, London W6 9SJ
. Telex 263559 Micro G
To order your IBM PC call our hot line on g Please send'me informat[i;]" ON the ..ovvnneinininees
01-748 8404, or Telex 263559 Micro G. ST e o e
Name _
DEALERS WELCOME! — .- -
Address o’ |
@ OFFICE EFFICIENCY MACHINES LTD ’ | 1 [R—
1 Lochaline Street, London W6 9SJ Tel. 01-741 7211/2/3/4 Tele p;one -
g PCWI
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WRITTEN IN PASCAL

A powerful, fast, and user-friendly database accounting
system now available for your Apple at an incredibly

fow price.
PFS: DATABASE PFS: REPORT

£5995 £49.95

THE INFORMATION
e MANAGEMENT SYSTEM

5 pG OFE!

16K RAM CARDS
{Pascal CPM: Computer Stop)

wWAS NO

W
20995 4495

ALL VISI PRICES

WAS  NOW

VISICALC, VISICORP VISISCHEOULE. VISICORP
VISIDEX. VISICORP.....
VISIFACTORY. MICRO
VISIFILE. VISICORP ...

VISIPLOT. VISICORP..

_£3105 £3295
£12005 £115.95
£9895 £83.95

Tumble Bug: Datasoit

Space Eggs: Sirius Software
Space Quarks: Broderbund
Swashbuck ler: Datamost
Hi-Res Soccer: Gn Line

Adventure [Microsoft): Microsoft

Ali Baba +40 Thieves: Quality Software
Castle Wolfenstein: Muse

Dark Forest: Sirius Software

Wizard & Princess: 0n line

Soft Porn Adventure: On Line

Space Adventure: Siera Sofiware

Time Zone: Gn Line

Zork 3: Infocom

Zork 2: Infocom

Asm Lang: Development Sys: Hayden
Expediter 11 Compiler; On Line
Fourth 11 éLanRuagel: Softape

Lisa 2-5 6502 Assembler; Gn Line

Air Traffic Controller; Avant Garde
Robot Wars; Muse
Tigers In The Snow: Strategic Simulations

Beaneath Apple Dos: Quality Software

Address Book (List) Muse

Data Factory: Micro Lab

Data Factory 5.0; Micro Lab
DB Master: Stoneware

Magic Window (WP): Artsci
Easywriter Pro: Info Unlimited
Easy Mailer: Info Unlimited
Invoice Factory; Micro Lab

DB Utility Packs: Stoneware

Back It Up: Sensible Software
Bag of Tricks: Quality Software
Oeadly Secrets: Broderbund
Dossource 3.3 Dos Listing: Lazer

Program Line Editor; Synergistic Software

Excel-9 (6809 With “Flex"):
ESD Laboratory Co. Ltd
23 Key Keypad (Visicalc); Keyboard

L\EcsaEdeGMacgine: sBrl(])dLerhund £21.95  Company
1 Graphics: Sub Logic £32.95 ivision 80/24 Video:
Hi-Res Secrets: Avant Garde £60.95 ﬂ"}g'r‘f"fé%"/gz:/\f.ue‘ﬁ'%g?dcﬂm ?ctgssmp

280 Softcard; Microsoft

Alien Rain: Broderbund
Anti Balistic Missile; Muse
Arple Panic; Broderbund
Flight Simulator; Sub Logic
Frogger: On Line

Gorgon: Sirius Software

Wordstar; Micropro

D Base 11 Manual: Ashton Tate
Alds Z80, 8080 Assembler; Microsoft
Bstam Micro To Micro; Byrom

10 Meg Hard Disk System; Computer Stop £1 644.95

5 cao R0
WORDSTAR

SIMPLY THE BEST

£18.95 ’

Please add V.A.T. to all orders.

STANTECH

63 Lishurn Lane,
, Tuebrook, Liverpool L13 9AF

5112‘1-82 l Postage paid in U.K. Allow 30 days for
2151_'95 | delivery. Access & Barclaycard orders
£203.95 l welcome on 051-256 8244 Bali.1. 68

]
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NEC PC-8000 Perronal Computer.

NEC turns 28 years of computer experience
to your personal advantage.

It takes a great computer company to make a great personal computer.
And from the start, NEC has been a pioneer in computer technology. In fact,
we invented the all-semiconductor computer in 1959. Now, hundreds of
innovations later, we’ve made it personal.

We present the PC-8000, a powerful and friendly business tool that can
help you get more done in a day than you ever could before. It combines somé
of the most reliable hardware on the market with application packages designed
to make the most of its unique features. In addition, the PC-8000 accepts
popular CP/M® business software, making its possibilities virtually limitless.

The entire PC-8000 system is now available through better computer
dealers across the country. And that means more than hardware. It means

-effective software, the finest documentation and extensive training to help

you get the most from your personal computer. So why
not turn our system to your personal advantage now. NE ‘

(CP/M is a registered trademark of Digital Research Inc.) Nippon Electric Co, Ltd.

Tokyo. Japan

R

NEC BUSINESS SYSTEMS (EUROPE) LTD.
NEC House, 164/166 Drummond Street,
London N.W.1 3HP UK

Telephone: 01-388-6100 Telex: 261914.

Write for more information ~ NAME LF__ = .
about the NEC PC-8000. COMPANY - —

ADDRESS _
Attach this coupon to your letterhead and mail it to NEC BUSINESS SYSTEMS (EUROPE) LTD., NEC House, 164/166 Drummond Street, London N.W.1 3HP, UK.

Personal Computer World




(©1sno da) Zr02S68 X991 LLLLY/L 22y (20820) PIOJUSY suoydaial ‘DN L § LML XSIPPIN 'PIOJUSY ‘PeOH UOoIBINIT B1L/91 FD| ~10BIU0D UOIBASUOWSP B 1O UOBLIIOJUL IBYLNG 10
-0s1p piey || 81ddy ‘aj1j0id 40} 8|qe|ieAe mou dnxoeq sswealisade |

SWwaysAg paseq 08z e 00LS ¢ ' I°'d’'Ng|e .Eu..ms\m::.m o uieiqiadng e jjj 31ddy e |I 3&&0‘
yim ajgnedwon

e

| suoneinbyuod ailqebaln g 01 & R
dipeq joweal)s ade) e yim swaisAS el qmﬂmmcoc_>> YIS

ﬁ : ‘ >
¥ i 4 .\. r e
- W - ! l
- L

I

LT

Wall

-l

=

C e
9yl 0}
SWIOOISM




duck as we know it.

1
g boru:ble computer
2 typewriter keyboard,
reen, printer and micro-
ty actually built in. A
th a rechargeable power
large enough for writing
prid manipulating data
nywhere, yet small enough to
briefcase.
let the size fool you. The HX-20 is
ky toy or an excuse for a calculator.
on machine using a full extended
crosoft BASIC with 16k RAM,
pandable to 32k and 32k ROM
5 64k, RS-232C and Serial
ASCII typewriter keyboard and
ble keys brings ten separate

on its own power supply for
on be easily recharged
use, with the ability to

retain its memory in RAM even when
switched off.
Keeping you in the picture.

The LCD screen is unique — showing any
20 characters by 4 lines at a time — enabling
you to carry out word processing or data entry as
if you are using a large screen.

Print Qut. Built In.

The 24 column dot matrix impact micro-
printer offers 42 LPM in a crisp, precise
5 x 7 matrix for perfect hard copies. Every time.
And you can choose from a wide range of
peripherals from bar code readers to acoustic
couplers for total capability.

Epson. Reliability through Research.

You'll find our name on a highly successful
range of computer printers. So you can be
assured of the same quality and reliability
through an extensive research programme
prior to the launch of any Epson product.

Write or call us for further details and the
name of your local stockist (because seeing
really is believing).

You'll find that the HX-20 is the most complete
portable computer you can buy. It could even
change the face of bathtime.

Which is a bad day for ducks.

Epson (UK) Limited
Freepost
Wembley, Middlesex HA9 6BR
Freefone: 2730
Telex: 8814169
o

\

-
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Don't let its size fool you.

If anything NewBrain is like the
Tardis.

it may.look small on the outside, but
inside there's an awful iot going on.

It's got the kind of features you'd
expect from one of the really big business

- micros, but at a price of £269.95

including VAT it won't give you any
sleepless nights.

However, let the facts speak for
themselves.

NO OTHER MICRO

You get what you don't pay for.

NewBrain comes with 24K ROM
and 32K RAM, most competitors expect
you to make do with 16K RAM.

What's more you can expand all the
way up to 2 Mbytes, a figure that wouldn't
look out of place on amachine costingten
times as much.

We've also given you the choice of
256,320, 512 and 640 x 250 screen
resolution, whereas most only offer a
miaximum of 256 x 192,

Big enough for your business.

Although NewBrain is as easy as
ABCto use (and child’s-playtolearntouse)
this doesn't meanit's a toy.

Farfromit.

It comes with ENHANCED ANSI
BASIC, which should give you plenty to get
your teeth into.

And it'll also take CP/M® so it speaks
the same language as all the big business
micros, and feels perfectly at home with
their software.

HAS THIS MUCH

POWER

IN THIS MUCH




So as abusiness machine itreally
comes intoits own.

The video allows 40 or 80 characters
per line with 25 or 30 lines per page,
giving a very professional 2000 or 2400
characters display in alf on TV and/or
monitor. And the keyboard is full-sized so
even if you're allfingers and thumbs you'll
still be able to get to grips with NewBrain's
excellent editing capabilities.

When it comes to business graphics,
things couldn't be easier. With software
capabilities that can handle graphs, charts
and computer drawings you'll soon be
up to things that used to be strictly for the
big league.

Answers a growing need.

Although NewBrain, with its optional
onboard display, is a truly portable micro,
that doesn't stop it becoming the basis of a
very powerful system.

The Store Expansion Modules come
in packages containing 64K, 128K, 256K
or 512K of RAM. So, hook up four of
the 512K modules to your machine and
you've got 2 Mbytes to play with. Ancther
feature that'll come as a surprise are the
two onboard V24 interfaces.

With the aid of the multiple
V24 module this allows youtorun upto 32
machines atonce, all on the same
peripherals, saving you a fortune on extras.
¢ Therange of peripherals on offer
include dot matrix and daisy wheel printers,
912" and 24" monitors plus 5% floppy
disk drives (100 Kbytes and 1 Mbyte) and
5% Winchester drive (6-18 Mbytes).

As we said, thisisn't a toy.

it doesn't stophere.

Here are a couple of extras that
deserve a special mention.

The first, the Battery Module, means
you won't be tied to a 13 amp socket. And,
even more importantly, it means you don't
have to worry about mains fluctuations
wreaking havoc with your programs.

The ROM buffer module gives you a
freedom of another sort.

Freedomto expand in a big way. it
gives you additional ROM slots, for system
software upgrades such as the 7280
Assembler and COMAL, 2 additional V24
ports, analogue ports and parallel ports.

From now on the sky's the limit.

Software that's hard to beat.

A lot of features youd expect to find
on software are actually builtinto
NewBrain soyoudon't needtoworry about
screen editing, maths,BASIC and graphics.

However, if you're feeling practical
you can always tackle household manage-
ment, statistics and educational packages.
And because NewBrain isn't all work and
no play, there's the usual range of mind-
bending games to while away spare time.

Waste no more time.

To get hold of NewBrain you need go
no further than the coupon at the bottom of
the page. i

With your order we'll include a hefty
instruction manual so you'll know where
to start, and a list of peripherals, expansion
modules, and software so you'll know
where to go next.
® CP/Misthe registered trade mark of Digital Research Inc.

Technical Specifications

The NewBrain is a fully specified professional
computer built to the highest standards of engin-
eering and reliability. Chosen by leading OEM
suppliers. Designed to facilitate easy expansion
for use with the CP/M  operating system, and
the addition of 5 flexible and Winchester disks,
12 green phosphor professional standard
monitor, 80 cps professional quality dot matrix
printer with pin addressable graphics.

Z80A cpu and COP 420M input/output
microprocessors. 32K RAM expandable to
2 Mbytes. 29K ROM. Dual Cassette Ports.
UHF TV port. CCITT Monitor Port Video 40/80
Character x 25/30 lines. 256, 320,512,640 x 250
Pixels. Expansion Port. V24 Bi-directional Port.
V24 Printer Port. 16-character display (AD only).

Software: Enhanced BASIC (ANSIx 3.2/78)
Independent Operating System (12 device
drivers). Mutti Page Screen Editor (32 Control
Commands). Maths (10 Signficant Figures).
Graphics (Absolute & Relative Plotting, Line & Arc
Drawing, Shading, 20 English Language
Commands).

NewBrain,

Grundy Business Systems Ltd., Grundy House,
CArvoarent DAand TamsAin~t~r T\A/1 QTHY

Limited, Grundy House, Somerset Road,
Teddington TW11 8TD.

Please send me a fuli-colour leaflet, price
list, and name and address of my nearest
stockist.

Name

Address

Postcode PCW2




Samural means to
Samurai is built to s

Out of the world’s most powerful economy comes
the world’s most performance-orientated executive
computer. It's the Samurai from Micro Networks,

a 16 bit business machine with a capability,
features and a price that gives it a decisive edge
over the competition from the other side
of the Pacific.

As well as the thrust of the Intel 8086
power, there’s an impressively
engineered reliability that's wholly
Japanese. 128K bytes of memory, 2.4
megabytes formatted floppy disk
storage with standard IBM format
compatability, communications




erve. The new 16 bit
rve todays executive.

and printer interfaces all come as standard. And on top there is a superb range

of options.

The software available to Samurai users is extensive. A full library has been developed

by Peachtree the world’s largest microcomputer software house, for MS DOS* and

CP/M86** Samurai’s operating systems. It all indicates that here’s'a machine that’s built
to work alongside you in the toughest business environment.

The Samurai is backed by an aftersales service programme, the like of which has not
yet been in the U.K. executive computer market. Just as an ancient'Samurai warrior

. pledged total loyalty to his lord, so Micro Networks pledges every Samurai

] customer a total support package. A 12-month guarantee of course, but also a

aranteed no-quibble replacement. Extensive training is available, and a

software hotline to enable business users to get fast answers to

operating queries.

vy Micro Networks Limited

T Kensington High Street, London W14 8NL

. Telephone 01-602 7405/9

ko] @ The Samurai is a product from Nissei Sangyo which is a subsidiary of Hitachi.

P o MICRO NETWORKS 3¢

,/ AT
J/ 4 y "*j*mh
"-"." i '4-?' ?;\
Q:S‘) )\ - - Em =N E.
r- ‘\fj."; - e = = == == . |
T2/ To: Micro Networks Limited I

382 Kensington High Street
London W14 8NL

Please send me more details of the 16 bit Samurai.

Name

Company

Position

Address

Phone . PCW/2

L----------------J
* MS DOS is the registered mark of Micro Soft
** CP/M 86 is the registered mark of Digital Research







omputer

Challenge

16 colours
@
professional keyboard
@
full graphics
real sound
. ® Superbstyling =
® Choice of 16K RAM or massive 48K RAM
® Ergonomic keyboard with 57 moving keys
28 rows x 40 characters high resolution
Teletext/viewdata compatable graphics
6 octaves of real sound plus Hi-Fi output

Centronics printer interface and cassette port
Comprehensive user manual

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

FOR HOME: The ORIC-1 is the professional alternative for home computing.
erbly styled, the 57 key layout is based upon computers costing many times more
the ORIC, and will help the whole family to learn and understand computing, ;
from day one. The ORIC incorporates an improved version of Basic

ease of programming and use. For the enthusiasts the computer has laser
,explosions, etc. pre-programmed for games use, with Hi-Fi
ut for incredible effect. The communications Modem will
W “Telesoftware, message sending, and Prestel use.

FOR BUSINESS: The ORIC-1 is the answer to many
to day problems. Software is becoming available for
oll, accounts, stock-control, and many more systems
to help your day to day business organising and control.

‘waddition, the ORIC COMMUNICATIONS MODEM will

W you to access up to 200,000 pages of Prestel
formation, to send and receive ‘electronic mail,

0 book hotels, and flights (and pay for them) and to
ook at the latest stock-market and share indexes.

In short the ORIC-1 is a must for all businesses
arge or small.
" HOW TO ORDER YOUR ORIC-1: By phone:
Just ring our telesales number Ascot (0990) 27641.

By post: You can pay by cheque, postal order
ACCESS =BARCLAYCARD — AMEX —DINERS. 4
Please allow28days for delivery). :
Money back if not satisfied.
& Copyright ORIC PRODUCTS INTERNATIONAL 1982
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MS-DOS givesyou the onlycomplete
set of softwaretools for16-bit systems.
Now. From Microsoff.

Systems and Applications. Now. The success of
any microcomputer system depends on the
amount of software available for it. And, the
ease of writing more. Microsoft™ MS-DOS
is the only single-user operating system
fully supported by Microsoft's 16-bit
languages: BASIC Interpreter, BASIC
Compiler, COBOL, FORTRAN and
Pascal. Plus, the Multi-Tool™ family of
applications software. .. starting with
the Multiplan™ electronic worksheet.

More software. Soon. IBM chose
MS-DOS as the primary OS for the
IBM® Personal Computer. Lifeboat

Associates chose MS-DOS as the 16-bit,
single-user DOS it will support. And
Microsoft will continually introduce
new applications and systems soft-

ware for MS-DOS. The implication is
clear: MS-DOS is going to be even better
supported. Fast.

advantage of the extended addressing
capabilities of the 8086 and 8088 micro-
processors. And MS-DOS’ descriptive
“error messages make it a user-friendly OS.

Leadership in microsystems. Microsoft
led the industry into the 8-bit world when
we put BASIC on the first microcomputer.
Now, we're leading the industry into the
16-bit world with the first complete set of
software tools for the 8086 and 8088 micro-
processors. The MS-DOS operating system.
Languages. Utilities. And, applications software.

Planning an OEM system? Return the coupon
below for complete OEM information on MS-DOS and
Microsoft's complete set of tools for 8086 systems.
Can't wait? Call our OEM Accounts Manager.

MICROSORFT

Microsoft Europe Ltd (04427) 75091

Easier conversion. MS-DOS was written to make con- Bulbourne House, Gossoms End ~ TLX: 825888 MICROE G
version of CP/M-80® programs simple. Simpler, according ~ Berkhamsted, Herts HP4 3LP

to programmers, than conversion to CP/M-86™ Again, [ Send me-information on MS-DOS for OEM's.

the |mplicat|on is clear. 0 Send me information on applications for MS-DOS.
Better system features. MS-DOS offers features Name

unavailable under either CP/M-80 or CP/M-86: device
independent |/0, advanced error recovery, variable length Company
records, and full program relocatability in order to take Address

MS, Multiplan, Multi-Tool, and Microsoft are trademarks of Microsoft Corporation.
CP/M and CP/M-80 are registered trademarks of Digital Research, Inc. Town County Postcode

CP/M-86 is a trademark of Digital Research, Inc. In the USA:Microsoft Corporation, 10700 N
IBM is a registered trademark of International Business Machines, Corp. US.A. Tel: 'O1IO.1 (208} 82%.8080@Tlx: 32892ghup e s T Gy




‘“ \make it easy on yourself

K-

p—————y

NOW: you can make the most of your Apple Il and Visicalc.

That’s right, 80 column display with VEGP 32. Comprising 32K RAM VEGP 128. Comprising 128K RAM
bigger memory for Visicalc, now. card, 80 column card and Versa card, 80 column card and Versa
The Visicalc Expand Gold Pack ~ Visicalc software. £280.00 Visicalc software. £450.00

includes either 32K, 64K, or 128K VEGP 64. Comprising 64K RAM

RAM cards, an 80 columndisplay card  ¢ard, 80 column card and Versa

(which is fully compatible with other  Visicalc software. £369.00 VAT extra, add £1.00 p&p.
Apple software including Wordstar,

Applewriter 2, PASCAL, CP/M) and [ 4?
oufr own Versa Visicalc Expand o
software. | _ASCROC _
Alfour own products!! Ko (NI X ll MIG“““MP“TERS
' t >\ _ ~ U-Microcomputers Lid, Winstanley Industrial Estate,

. Long Lane, \Varrmgton Cheshire, WA2 8PR, England.
Tel. 0925 54117 Telex 629279 UMICROG.

U-Microcomputers Inc, 300 Broad Street, Stamford,
Connecticut 06092, USA. Tel. 203 359 J«2.’:6 &
Toll Free (800) 234 2475 Telex 965999 O&S STD.

Apple, trademark Apple Computer Inc.
Visicale, trademark Visicorp Inc.
CP/M, trademark Digital Research Inc.
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The box s not always black ...

At Rair we're continually enhancing and upgrading our  single-user floppy disk systems right up to powerful

Black Box microcomputer range to meet the ever- multi-user systems with Winchester hard disks and
changing, ever-growing needs of our customers. tape backup.

That's why you'll often find our systems turning up So next time you're choosing a microcomputer for
under different names, different colours—not always a new application,remember to
black. call usfirst.

Our current Black Box range includes 8- and 16-bit With Rair, you can have any

microprocessors, that can be configured from simple  colour you like, including black.

United Kingdom RAIR Limited 6-9 Upper St Martins Lane London WC2H 9EQ Telephone (01) 836 6921 Telex 298452
France RAIR Sarl 90 Avenue Champes Elysées 74008 Paris Telephone 010 3312254401 Telex 290177
West Germany RAIR Computer GmbH Clemensstrasse 5-7 5000KéIn1 Telephone (0221) 219811 Telex 8881915
United States RAIR Microcomputer Corp. 4101 Burton Drive SantaClara CA 95050 Telephone (408)988-1790 Telex 677038
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graphics...
From only

£1251

First, there was the world-beating
Sinclair ZX80. The first personal computer
for under £100.

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

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

Professional power-
personal computer price!

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

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

You have the facility to support
separate data files.

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

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

You may decide to begin.with the
16K version. If so, you can still return it later
foranupgrade. The cost? Around £60.

E ZX Spectrum
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Ready to use today,
easy to expand tomorrow

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

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

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

—
st

Key features of the
Sinclair ZX Spectrum

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

® Sound—-BEEP command with variable
pitch and duration.

® Massive RAM —-16K or 48K.

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

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

® ASClli character set-with upper- and
lower-case characters.

@ Teletext-compatible —user software
can generate 40 characters perline
or other settings.

® High speed LOAD & SAVE-16K in 100
seconds via cassette, with VERIFY &
MERGE for programs and separate
datafiles.

@ Sinclair 16K extended BASIC -
incorporating unique ‘one-touch’
keyword entry, syntax check, and
report codes.
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’X Spectrum software on
assettes —available now

The Spectrum software library is
rowing every day. Subjects include
ames, education, and business/
ousehold management. Flight
imulation...Chess...Planetoids...
istory...Inventions.. VU-CALC...VU-3D
.ClubRecord Controller...there is
omething for everyone. And they all
1ake full use of the Spectrum’s colour,
ound, and graphics capabilities. You'll
2ceive a detailed catalogue with your
pectrum.

’X Expansion Module

This module incorporates the three
inctions of Microdrive controller, local
rea network, and RS232 interface.
onnectit to your Spectrum and you can
ontrol up to eight Microdrives,
ommunicate with other computers, and
rive a wide range of printers.

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

=irci=ir-

inclair Research Ltd, Stanhope Road,
~amberley, Surrey GU15 3PS.
el: Camberley (0276) 685311.

The ZX Printer-
available now

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

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

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

The ZX Microdrive-
coming soon

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

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

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

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

How to order your ZX Spectrum

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

Access or Trustcard.

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

|—To Sinclair Research, FREEPOST, Camberley, Surrey, GUI5 3BR. Order—l
I Qty Item Code ItemPrice Total |
g £

| Sinclair ZX Spectrum-16K RAM version 100 125 00 I

|~ SinclairZX Spectrum-48KRAMversion 101 17500 |

I ___Sinclair ZX Printer 27 5995 |

Printer paper (pack of Srolls) 16 1195 o |
| Postage and packing: orders under £100 28 295 - |
| orders over £100 29 4.95 |y |
Total £

l Please tick if you require a VAT receipt[] l

| *| enclose a cheque/postal order payable to SinclairResearchLtdfor£ I

| *Please charge to my Access/BarcIaycard/Trustcard account no. I
*Please delete/complete L | il N

I asapplicable |

| |Signature g —— S, ol I
PLEASE PRINT I

I [Name: Mr/Mrs/Miss | | | .__1 | | a1 il o

| |Address | NN 11 | 1

Il_l_;J_.Ll_l_l_l_J_'_L_l__J_J et

| Pl SRR u N | SR PQM]'



Sinclair ZX Spectrum-technical data.

Dimensions
Width
Depth
Height

CPU/ memory

Z80A microprocessor running at 3.5 MHz.
16K-byte ROM containing BASIC interpreterand
operating system.

16K-byte RAM (plus optional 32K-byte RAM on
internal expansion board) or 48K-byte RAM..

Keyboard
40-moving-key keyboard with full upperand
lower case with capitals lock feature. Al| BASIC
words obtained by single keys, plus 16 graphics
characters, 22 colour control codes, and 21 user-
definable graphics characters. All keys have auto
repeat.

233 mm
144 mm
30mm

Display

Memory-mapped display of 256 pixels x
192 pixels; plus one attributes byte percharacter
square, defining one of eight foreground colours,
one of eight background colours, normal or extra
brightness and flashing or steady. Screen border
colour also settable to one of eight colours. Will
drive aPAL UHF colourTV set, or black and white
set (which will give a scale of grey), on channel 36.

Sound

Internal loudspeaker can be operated over
more than 10 octaves (actually 130 semitones) via
basic BEEP command. Jack sockets at the rear of
computer allow connections to external amplifier/
speaker.

Graphics

Point, line, circle and arc drawing commands
inhigh-resolution graphics.
16 pre-defined graphics characters plus 21 user-
definable graphics characters. Also functions to
yield character at a given position, attribute at a
given position (colours, brightness and flash) and
whether a given pixel Is set. Text may be written on
the screen on 24 lines of 32 characters. Text and
graphics may be freely mixed.

Colours

Foreground and background colours, bright-
ness and flashing are set by BASIC INK, PAPER,
BRIGHT and FLASH commands. OVER may also
be set, which performs an exclusive-or operation
to overwrite any printing or plotting that is already
on the screen. INVERSE will give inverse video
printing. These six commands may be set globaily

to coverall further PRINT, PLOT, DRAW or CIRCLE -

commangs, or locally within these commands to
coveronly the results of that command. They may
also be setlocally to covertext printed by an
INPUT statement. Colour-control codes, which
may be accessed from the keyboard, may be
inserted into text or program listing, and when
displayed will override the giobally set colours
until another control code is encountered. Bright-
ness and flashing codes may be inserted into
program or text, similarly. Colour-control codes in
aprogram listing have no effect on its execution.
Border colouris set by aBORDER command. The
eight colours available are black, blue, red,

magenta, green, cyan, yellow and white. All eight
colours may be present on the screen at once,
with some areas flashing and others steady, and
any areamay be highlighted éxtra bright.

Screen

The screenis divided into two sections. The
top section — normally the tirst 22 lines - displays
the program listing or the results of program or
command execution. The bottom section -
normally the last 2 lines - shows the command or
program line currently being entered, orthe
program line currently being edited. It also shows
the report messages. Full editing facilities of
cursor left, cursorright, insert and delete (with
auto-repeat facility) are available over this line.
The bottom section will expand to accept a
currentline of up to 22 lines.

Mathematical operations and functions

Arithmetic operations of+, —, X, <+, and raise
to a power. Mathematical functions of sine,
cosine, tangent and theirinverses; natural logs
and exponentials; sign function, absolute vaiue
function, and integer function; square root
tunction, random number generator, and pi.

Numbers are stored as five bytes of floating
point binary - giving arange of+3 X103 to
+7 %1038 accurate to 9% decimal digits.

Binary numbers may be entered directly with
the BIN function.=, >, <, >=, <= and <> may be
used to compare string or arithmetic values or
vanablesto yield O (false) or1 (true). Logical
operators AND, OR and NOT yield boolean results
but will accept 0 (false) and any number (true).

User-definable functions are defined using
DEFFN, and called using FN. They may take up to
26 numeric and 26 string arguments, and may
yield string or numeric results.

There is afuil DATA mechanism, using the
commands READ, DATA and RESTORE.

A real-time clock is obtainable.

String operations and functions

Strings can be concatenated with +. String
variables or values may be compared with =,>, <,
>=, <=,<> togive boolean results. String func-
tions are VAL, VALS, STR$ and LEN. CHR$ and
CODE convert numbers to characters and vice
versa, using the ASCll code.

A very powertul string slicing mechanism
exists, using the form a$ (x TO y).

Variable names .
Numeric - any string starting with a letter
(upperand lower case are not distinguished
between, and spaces are ignored).
String-A$toZ$.
FOR-NEXT loops -A-Z.
Numeric arrays - A-Z.
Stringarrays -A$t0Z$.
Simple variables and arrays with the same
name are allowed and distinguished between.

Arrays

-Arrays may be multi-dimensional, with sub-
scripts starting at 1. String arrays, technically
character arrays, may have their last subscript
omitted, yielding a string.

— g - —

ZX Spectrum

Sinclair ResearchLtd, Stanhopg Road, Camberley, Surrey, GU15 3PS. Tel: Camberley (0276) 685311.

Expression evaluator

A full expression evaluator is called during
program execution whenever an expression,
constant or variable is encountered. This allows
the use of expressions as arguments to GOTO,
GOSUB, etc.

It also operates on commands allowing the
ZX Spectrum to operate as a calculator.

Cassette interface

The ZX Spectrum incorporates an advanced
cassette interface. A tone leader is recorded
before the information to overcome the automatic
recording level fluctuations of some tape
recorders, and a Schmitt triggeris used to remove
noise on playback.

" Allsaved information is started with a header
containing information as toits type, title, length
and addressinformation. Program, screens,
blocks of memory, string and character arrays
may all be saved separately.

Programs, blocks of memory and arrays
may be verified after saving to confirm successful
saving.

Programs and arrays may be merged from
tape to combine them with the existing contents
ofmemory. Where two line numbers orvariables
names coincide, the old one is overwritten.

Programs may be saved with a line number,
where execution will start immediately on loading.

The cassette interface runs at 1500 baud,
through two 3.5 mm jack plugs.

Expansion port

This has the full data, address and control
bussesfromthe Z80A, and is used to interface to
the ZX Printer, the RS232 and NET interfaces and
the ZX Microdrives.

IN and OUT commands give the l/O port
equivalents of PEEK and POKE.

ZX81 compatibility }

ZX81BASIC is essentially asubset ot
ZX SpectrumBASIC. The differences are as
follows.

FAST and SLOW: the ZX Spectrum operates at
the speed of the ZX81in FAST mode with the
steady display of SLOW mode, and does not
include these commands.

SCROLL: the ZX Spectrum scrolls automatic-
ally, asking the operator “scroll?” every time a
screenisfilied.”

UNPLOT: the ZX Spectrum can unplot a pixel
using PLOT OVER, and thus achieves unplot.

Character set: the ZX Spectrumuses the
ASCIl character set, as opposed to the ZX81
non-standard set.

ZX81 programs may be typed intothe
ZX Spectrum with very little change, but may
of course now be considerably improved. The
ZX Spectrum is fully compatible with the
ZX Printer, which can now print out afullupper and
lower case character set, and the high resolution
graphics; using LLIST, LPRINT and COPY.

ZX81 software cassettes and the ZX 16K RAM
pack will not operate with the ZX Spectrum.




First choice for quality: Kaga Monitors
enjoy a world-wide reputation for superb
definition and clarity of image whether in Green.
Amber, Black and White or full RGB colour.

First choice for value: Kaga quality at
Kaga prices makes Kaga unbeatable.

First choice for reliability: Kaga Monitors
are specifically designed for use with computers,
custom-built for the functions they perform.
with solid state circuitry to ensure utmost
reliability.

First choice for compatibility: Kaga
Monitors are compatible with all popular micro
computers. Apple™, Acorn/BBC™, Commodore
Pet™, IBM™, Osborne™, Tandy™, you name it,
Kaga's made for it. Kaga RGB Monitors have
built-in switchable interface allowing simple
plug-in compatibility for most micros with RGB
output. And the wide range of Kaga models

Whateverthe

means there'sa Kaga
ideally suited to your individual
needs, whatever your computer.

First choice for availability: Wherever
you are, there’s a Data Efficiency Kaga dealer
close at hand to advise and help you before and
after you choose your Kaga Monitor. Ring 0442
60155 for details of your nearest stockist.

Kaga Models and Prices:

RGB Monitors from around £264 (retail)
Monochrome Monitors from around £99 (retail)
Apple IIRGB Adaptor and RGB Cables for
most popular micros are available.

Prices ex-VAT and correctat time
of going to press

(Trade and OEM enquiries welcome

DON'T SETTLE FOR SECOND BEST - INSIST ON KAGA TO COMPLETE YOUR SYSTEM

- I:D::E For allyour Micro needs...andmore. (0442)60155

Data Efficiency Lid

Sole UK Distributors, DATA EFFICIENCY LIMITED. Computer Peripherals Division. Finway Road. HEMEL HEMPSTEAD, Herts. HP2 7PS Tel: (0442) 60155(14 lines) Telex: 825554 DATEFF G




3.7 million reasons why the Atari Home
Computer is something to see. The display
screen used with our computers is composed
of 192 horizontal lines, each containing 320
dots. Delivering colour and luminosity
instructions to each dot for a second requires
3.7million cycles...a lotof work for the normal
6502 processor.

That's why the Atari computer has
equipped its 6502 with its own electronic
assistant. It’s called ANTIC, and it handles all
the display work, leaving the 6502 free to
handle the rest. What this means to you is
uncompromisingly spectacular display
capabilities without loss of computer power
needed to carry out the demands of your
program.

That’s a quality you just don’t find in
ordinary home computers. And it's one of the
reasons some computer experts say that
Atari computers are so far ahead of their time.

There's more...which is what you'd
expect from Atari Language. The Atari Home
Computer uses several programming
languages to give the user maximum control
of its extraordinary capabilities. PILOT,
Microsoft'BASIC and Atari BASIC are under-
stood and spoken by the Atari computer.
You'll also find our Assembler Editor cartridge
indispensable for machine language
programming,

Sound. An Ataricomputerhasfoursound
generators, or voices, activated by a separate
microchip. This leaves the principal micro-
processor chips free to perform other tasks.
And you can take full advantage of this capa-
bility which is designed for easy programming,

Change. Atari Home Computers have
been designed to make changeandexpansion
Star Raiders European Countries easy. T_he Atari computer has a modular

operating system thatcan beeasilyreplaced as
I T ———— 11\ technology develops. If you need it,
16 ©9:00 10 memory expansion requires no more than
inserting additional RAM modules* And the
Atari ROM cartridge system also makes it easy
to change languages. In short, your Atari
computer won't become obsolete by future
developments...because it already
incorporates the future.

Sharing. To learn more about the
amazing capabilities of Atari Home Compu-
ters, either visit your local dealer or fill in the
coupon below.

Intro to BASIC 1

EUROPEAN COUNTRIES
3 AaNDd CQPETALS kS

Missile Command Basketball

THE GRAPHIC DIFFERENCE BETWEEN
ATARI COMPUTERS AND ALLTHE OTHERS.

*Atari 800™computer only.

A R ————_——
i vPlease send me aFFREE brochure, pricelistand the addreg
of my nearest stockist. PCWS I
| EN ATAR! Name.

Atari International (UK) Inc. |
Atari House, Railway Terrace, ®

Slough, Berks SL1 5BZ. I
\ Forreaders in Eire, send the
coupon 10: Omnitek Ltd, |
/ 45 Cookstown Estate,
LTallaght,Co Dublin. ° A Warner Communications Compar\J

Address_

\ L
\




TOSHIBA DOUBLE SIDED/DOUBLE
DENSITY 5,” DISK DRIVES

T.hese are high quality, very reliable, industry standard
disk drives. These can be used as single sided/single
density. double sided/double density or double sided/
double density depending on the host computer disk
interface. Compatible with most micro-computers e.g.
VIDEQ GENOE. ATOM, TRS 80, BBC COMPUTER,
SUPER BRAIN, NASCOM etc, etc. If used as double
sided/double density then the storage capacity is 3.5

G133 microcoMPUTER

BBC Microcomputer Mcdel B.................. £348 + VAT = £399
Model B + Econet Interface ... . £389 + VAT = £446
Model B + Disk Interface............. . £409 + VAT = £469
Model B + Econet + Disk interfaces. . £450 + VAT = £516
Single disk drive (100K} .............. . £230 + VAT = £264
TELETEXT receiver.... . £195 + VAT = £224
PRESTEL receiver.... ... £90 + VAT = £103
Parallel printer cable. ...£12 + VAT = £103
Games Paddles (per pair).............cc.c...... £11 + VAT = £12.65

SOFTWARE FOR BBC COMPUTER

Desk Diary (Two programmes).............. £8.65 + VAT = £9.95
Algebraic manipulation package . £8.65 + VAT = £9.95
BBC Peeko Ccmputer............ . £8.65 + VAT = £9.95
BBC FORTH language . £14.50 + VAT = £16.67
BBC LISP language............ . £14.50 + VAT = £16.67
BBC word processing package.. .. £52 + VAT = £59.80
Printer Driver Cass........c.ccooevveeiiennan. £8.65 + VAT = £9.95

CORDLESS PHONES
Not licensible in UK
Prices from £79.35
inc. VAT for the
model shown on the
left.

i SRS
N
LONG RANGE TELEPHONE

This is a long range (2-5 miles) cordless extension
phone with intercom facility between portable hand set
and the base station. You can receive all incoming calls
and dial out to anywhere in the world from the hand set
from any location within 5 mile radius of your home or
office. The maximumrange is achieved by using roof top
optional antenna (not included).

Long range extension phone.. £249 + VAT = £286.35
Optional rooftop antenna.......... £45 + VAT = £51.75

MAGABITS/DRIVE (unformatted). track density is 48
TPl and can daisy chain up to 4 drives. 90 day warranty.
One disk drive only ... .. £179 + VAT = £205.85
Two disk drives .. £349 + VAT = £401.35
Single boxed with power supply€214 + VAT = £246.10
Dual boxed with power supply £389 + VAT = £447.35
2 Drive Cable......................... £15 + VAT = £17.25

DS/DD 48 TPI diskettes........... £2.50 + VAT = £2.88

MITSUBISHI
Double sided/double density
Double Tracks ',” Disk Drives

This is the latest addition to our range of disk
drives. The capacity is 1 MAGA BYTES (un-
formatted) per drive, the track density is 96 TPI.
Track to track access time is 3 msec. These are
compatible with Shugart SA460 (ANS| standard
intertace). Compatible with BBC COMPUTER,
ATOM, NASCOM and lots of other computers.
One disk drive only . £219 + VAT = £251.85
Two disk drives £429 + VAT = £493.35
Single boxed will £249 + VAT = £286.35
Dual boxed with power suppiye £459 + VAT = £527.85
DS/DD 96TP!I diskettes... 5 + VAT = £4.54 each

PROFESSIONAL MONITORS

* GREEN MONITOR

12"
composite and sync input. Suitable for most computers
Hitachi MM1216 .................... £89 + VAT = £102.35
SM12H 18MHZ monilor........... £89 + VAT = £102.35

green monitors  with

composite and sync input.

* COLOUR MONITORS 14" colour monitors, RGB or F

SCM14N Normal-res 400 dotS............... £199 + VAT
SCM14M Medium-res 600 dots .. ..£339 + VAT
SCM14H High-res 800 dots .................. £499 + VAT

T199/4A SOFTWARE

SOLID STATE SOFTWARE MODULES *
‘Ti-Invaders....... .. €15 + VAT = £17.25
*Video Games 1 . £18 + VAT = £20.70
“Mind Chalienge .. £10 + VAT = £11.50
*A-Maze-ing.. oy

.. £18 + VAT = £20.70
. €18 + VAT = £20.70
.£18 + VAT = £20.70
.£18 + VAT = £20.70
£18 + VAT = £20.70
18 + VAT = £20.70
£18 + VAT = £20.70

[

.£22 + VAT = £25.30
.£28 + VAT = £32.20

*Adventure & Pirate... ...£28 + VAT = £32.20

ADDITIONAL ADVENTURE PROGRAMS *
(Use with Adevnture Module)
*Adventure Land ..£18 + VAT = £20.70
"Mission Impossible.. £18 + VAT = £20.70
(Voodoo Caslle.... .. £18 + VAT = £20.70
*The Count....... ..£18 + VAT = £20.70
“Strange Odyssey ... .. £18 + VAT = £20.70
“Mystery Fun House. £18 + VAT = £20.70
*Pyramid Fun House. £18 + VAT = £20.70
“Ghost Town....... £18 + VAT = £20.70
£22 + VAT = £25.30
£18 + VAT = £20.70

*Golden Voyage SETReS ;
Software is available. SAE. lor list.

.£22 + VAT = £25.30 |

TEXAS INSTRUMENTS
TI199/4A 16 BIT
HOME COMPUTER
SYSTEM

TI99/4A

————————
This microcomputer is based on TMS9900 16 bit microprocessor.
It includes 16K RAM, 16 colour high resolution graphic (192x256).
The screen display is 32 characters, 24 lines TI-BASIC. Full size
keyboard. For Software there are about 1000 Programs to choose
from. There are a lot of peripherals available e.g. Disk Drives, Disk
Interface, Speech Synthesizer, Extra RAM. Additional Languages
(PASCAL, TI-LOGO, ASSEMBLER). Prices: T| Home Computer
£149.95; Peripheral Expansion System £134.95; Disk Controller
Card £124.95; Disk Drive £199.95; Speach Synthesiser £41.95.
All prices inclusive of VAT. Please send large SAEfor full price list.

GUARANTEED LOWEST PRICES

We guarantee that our prices are the lowest on the market. If you
can find any item advertised and in stock at less than our price we
will match that price.

NEW EPSON TYPE 3 PRINTERS

rory

MX80 F/T-3
80 column, 80 CPS, super and subscripts, auto under-
lining, tractor feed, 32 print fonts. Bi-directional printing,

logic seeking, 9 x 9 matrix, high res. graphics, centronic |

parallel interface, tractor or friction paper feed. FREE 500
sheets of paper Price: £325 + VAT = £373.75
MX 100-3

136 columns, 100 CPS, all other features of MX80 plus
true descenders, adjustable paper width up to 15 inches,
friction or tractor feed, centronic parallel interface.
Price: £429 + VAT = £493.35

MEDIUM RANGE TELEPHONE

Simifar specifications to the above model but with
operational range of ', mile to 2, miles (with rooftop
antenna).

Medium range extension phone£179 + VAT = £205.85
Optional rooftop antenna.......... £45 + VAT = £51.75

SHORT RANGE TELEPHONE

This is a short range cordless telephone for use within
the house or Irom the garden. You can receive and
make calls from the hand set. Range approx. 600 feet.
Short range telephone.............. £69 + VAT = £79.35

40 MILE RANGE CAR TELEPHONE

This mobile telephone fits into your car and enables you
to receive and make calls to anywhere in the world from
within 40 mlle radius of your home or oftice (use rooftop
antenna.

Car telephone .................. £1195 + VAT = £1374.25

This is an individually coded 4 WATTS Radio trans-
mitter and pocket pager receiver. The alarm system has

connectors for door contacts and vibration sensors. 2
vibration sensors are included. It has a range of 2 miles.
Ideal for protection ot vehicle or property. Power require-
ments for transmitter is 12V dc. Not licensible in UK.
i ... £75 + VAT = £89.70

OKI MICROLINE PRINTERS

4 a

#

MICROLINE 80

Fatures; 80 columns, 80 CPS, friction and
pin feed. Unidirectional block graphics.
Centronics parallel interface. '
PLICE 5. o555 G £189 + VAT = £217.35
MICROLINE 82A

FeaturesL 80 columns, CPS, friction and
pin feed, bidirectional printing, parallel and
serial (1200 bauds) interface.
Price............... £329 + VAT = £378.35

SILENT ALARM/POCKET PAGER 1

A lot more

SEIKOSHA GP SERIES PRINTERS
WITH HIGH RES. GRAPHICS

GP-100A 50 CPS, 80 column, Hi-
res graphic line repeat function, ad-
justable up to 10" paper width, tractor
feed, 5x7 dot matrix.
GP-100A centrontic parallel inlerface
£189 + VAT = £217.35
GP-250X New 50 CPS, 80 column, tractor feed, true descenders. 64 user
defined characters, double height and/or double width characters, 5x8 dot
matrix, paralief and serial (RS232) interface.
4510 ) TSP OTU PP £239 + VAT = £274.85

This is 2 high speed printer using bi-direc-
tional logic seeking operation, 7x9 matrix
for alphanumerics, 8x8 for graphics and
bit image printing. Programmable paper
feed, original plus three copies, Greek
characters and high resolution graphics.
The print quality is exceptional, and the
price is affordable.

Price............... £289 + VAT = £332.35

o
FAST 100 CPS NEC 8023 PRINTER

L —
AKHTER INSTRUMENTS LTD.
DEPT CT, UNIT 19, ARLINGHYDE ESTATE, SOUTH ROAD, HARLOW, ESSEX, UK CM20 2BZ
TEL: HARLOW (0279) 412639

TELEX: 995801 - A18

ORDERING
cheque or cash are CARRIAGE FREE (UK only). On all other orders a
carriage charge of 3% of invoiCe total is applicable.

INFORMATION Al orders which accompany a

PCW 51



G. W. COMPUTERS LTD

G80/86 SOFTWARE
Fully implemented on MS-DOS, CPM 2.2 and CPM 86 (tm)

Works on IBM, Sirius and Victor 9000 and all micro-computers in our price list

Sale ledger (95 pounds)

Purchase ledger (95 pounds) The invoicer.(95 pounds)*»
Nominal ledger (95 pounds) The address mailer (95 pounds)
Aged analysis (25 pounds) Quasort/Qnsort (500 records/

Stock control-valuation/re-order 15 seconds) (95 pounds)
(95 pounds) ~

Each module is a set of 'task drives' designed for minimal learning curve - This software derives from modules of ‘DBMS Ili' and runs reports
without your secretary having to touch a single key

Consider the advantages in these features: The user manual is contained in FIVE pages @ All reports are generated by robot funcions ®

Reliabitity Tested (benchtest PCW June) ® Works in a network multi-user environment ® Fast easy data entry ® Files are re-organised and

sorted automatically ® Produced by the same people that originated ‘BUSiness’, 'DBMS II°, 'DB-CALC', 'AUTOLOAD AND RECOVER!' etc and
. sold successfully over the past five years.

Also see our advertisement next page, the software above comes free with a system purchase (excludingitems marked *« and DBMS 11)

The G80/86 networks

Based upon one .hard disk and multipiexor module the GB0/86 networks feature full network sharing of data resources by adding different
stations that may be as various as Sirius/Victor 9000/1BM/Superbrain/Pet/N'star/Sanyo. The low-cost startup of a network could be simply:
1 hard-disk of 5 mgbytes 1 multiptexor 1-2 stations
1750.00 695.00 from 795.00
We also have a special ‘spooler module’ as well as software controllable port expanders and modems for output to telephones, printers, and
screens so that a number of terminals may share the resources of one printer, as well as be able to send files over the telephone at any time
(day/night) to both store on the hard disk and print out as well.

Imagine a terminal at aremote site, being able to send/receive its files to/from the main network's hard disk/printer overnight to be examined and
processed the -next day.

The commands are literal English. Like: {send file ‘ledger’ to port ‘B’ (the modem) at 11.30) only from G.W. Computers (the leaders in database).
Call us on 01-636 8210 or 01-631 4818 and leave your address for our standard ‘infopacks’.

MICRO-COMPUTERS PRINTERS SOFTWARE

IMAGINE EVENTUALLY BEING ABLE . ..

With an IBM PCM Modem, dot matrix and daisy printer, to start your day with
our robot task disks working under CONCURRENT CPM 86 (tm)

Enter virtual console 0 and telephone your head-office to call all yesterday's ledger files and store them locally on your hard disk. Now switch to

virtual console 1 and while console 0 runs concurrently for about an hour, get a 1000 mail-shot running to the daisy printer. Now switch to virtual

console 2 and while consoles 0/1 run concurrently, get the ‘robot task’ of producing a stock-re-order report out to the fast dot matrix. Now switch

to virtual console 3 and while consoles 0/1/2 run concurrently, do some programming, or file-reorganising, or any other task you might require.

Four virtual computers all running concurrently on one computer, batch processing to various devices or else queue-spooling their output
through print buffers of up to 500k storage and spreading the load through time on fewer printers.

Advance notice introducing forward developments of
DBMS Il ‘TURN-KEY' software

Three enhancements will be available for DBMS lil towards late Spring/Summer 83

1) a new ‘FORMS DBMS I’ will enabie you to design your own business forms with embedded formulae
(ie: quantity, price for invoices) to suit your own particular stationery
2) a new ‘EQUATION PARSING DBMS HiI’ will enable you to set up field formulae (as in calc-programs) so that DBMS lit will overlap
areas of all the ‘calc-type’ programs currently available
3) a new ‘TEXT PROCESSING DBMS III’ will enable you to set up letter files, that may be merged with address files for mall-shots so
that DBMS lli will overlap areas of all the ‘word-processing type’ programs currently available in a rudimentary manner

That means a DATABASE program, totally resident in the RAM of your machine, leaving you with all the disk space fordata, capable of ‘calc' and
‘text’ processing as well as the already unsurpassed features incorporated in DBMS il

PROBABLY THE MOST POWERFUL INDIVIDUAL PIECE OF SOFTWARE
AVAILABLE TODAY

TERMS & ETC

G.W. Computers Ltd (Grama (Winter) Ltd), 55 Bedford Court Mansions, Bedford Avenue, London WC1, England
Tel: 01-636 8210, 01-631 4818. Telex: 892031 TWC G. Boston office telex: 94-0890

24 hour answerphones - leave address for infopacks

We do not operate a reader's reply card service. Terms: C.W.0O. or C.0.D. Prices exclude VAT. No dealers. The above lists are not exhaustive.
Please call in only by prior appointment.




G. W.COMPUTERSLTD

LONDON’S WEST END — NATIONWIDE OVERNITE SERVICE
MORE PRODUCT RANGES — BETTER SERVICE
PROBABLY THE WIDEST SELECTION OF NETWORKS...MICROS...
AND PRINTERS ON DISPLAY NATIONWIDE

**+* THE NEW DBMS lll (series Il of the world’s first ‘task-robot-programs’) 2 **
***%* FEATURES ****

32000 records per filename

20 main/200 sub fields per record

field and record related formulae
‘Jump-to’ any of 32000 records per file
random/binary/key/multiple field search
'if-then’ questioning

file protection/password entry

speed of 500 records per 20 seconds
range match.not match.integer match

MBasic & word-star compatible
1400 character record sizes
mathematical scratchpad

record relational indexes
translateable to any language
User-defineable reporting

field protection/classification

sorts 'alpha or numeric’ any window
either-or.same as.greater.smaller

12 online file architectures

240 fields using cross-referencing
cross-record calculations

‘Jump-to’ any record in 12 files
User-defineable files/field words/sizes
endiess ‘either-or' matching
formulate/recall on selection criteria
12 interrogation question types

short filing output/audit trails

ONE OF THOUSANDS OF DIFFERENT TASKS ON WHICH THIS PROGRAM MIGHT BE EMPLOYED

DBMS'S MACROS WORK FROM THE MOMENT YOU INSERT THE 'TASK DISK' IN THE COMPUTER'S DRIVE
. Simply design your file, give its fields your words, setup your report mask, and then enter your records. Switch to ‘automatic drive’ and formulate any task you wish the
program to fulfill, the task is stored as a macro. Take a copy of the program on another ‘task disk' and from then on, the task disk will function without a single keystroke.
Think of a number of such ‘task disks' such as “stock-re-order reports”; “stock-valuation reports™; “sale-mail-shots™; “production-process-analysis”; “patient mstory
analysis”; “research-analysis®; “budgetting” “purchase/sales-analysis”; “personnel-file-analysis”; “vehicle-location control”; “librarian analysis"; "plus more?"

Previous issues showed examples of ‘employees-short-list', ‘garage stock re-order’, 'sales analysis', 'librarian’s list’. Here is an example of a hospital's patient index
and some reports it might generate.

The record may look fike this:

1- record number (23)

2- patient (John Smythe)

3- date of birth (1.5.45)

4- date of last visit (12.2.82)

5- symptom (epigastrium ache)

7- diagnosis (peptic ulcer)

8- test type (barium meal)

9- prescription (100mg carbenoxclone sodium 3 *
daily)

10- effect/other (minor improvements/est for surgical
treatment)

DBMSII (WITHOUT MACROS) AND DBMS il ARE FULLY IMPLEMENTED UNDER CPM-86 (tm) AND MS-DOS (tm) ie: <SIRIUS/VICTOR/
1BM> DBMSII IS 395.00 (or 250.00 by mail order ex. training). DBMSII| is 575.00 (or 295.00 by mail order ex. training).

PRINTERS SOFTWARE

~-BUS v8.00 (ACCOUNTS) 575.00
-DBMS || (DATABASE) £395.00
-DBMS 1l (BY MAILORDERONLY) £250.00

DBMS Il (DATABASE) £575.00
~DBMS Il (BY MAIL ORDER ONLY)

One report might be: select??

all records where patients have had symptoms of
‘epigastrium ache’

associated with nausea or vomiting

notdiagnosed as peptic uicer.

Print a list of those where there were barium tests made and
the effect.

Another report might be: select??

all records in the file where th e diagnosis of ailment
was peptic uicer or duodenal ulcer, and then where
the treatment was carbenoxclone sodium and in the
firstinstance list those where there was no
improvement; after which list those where there was
animprovement

MICRO-COMPUTERS

a.w.l. ~GB0 64K/INTFCE PORTS/K'BOARD

-G8OVDU.

~MICROLINE 80
- MICROLINE 82A

~G80DUAL D/DRIVES ENCLOSED
- SUPERBRAIN 64K RAM/320K DISKS
—-SUPERBRAIN 64K RAM/700K DISKS
- SUPERBRAIN 64K RAM/1.5M DISKS
~SUPERBRAIN 64K RAM/10M DISKS
- COMPUSTAR 64K RAM/OK DISKS
~COMPUSTAR 64K RAM/320K DISKS
- COMPUSTAR 64K RAM/700K DISKS
~COMPUSTAR 64K RAM/1.5M DISKS
~ ADVANTAGE 64K RAM:700K DISKS
— ADVANTAGE 64K RAM'5 3M DISKS
~HORIZON 84K RAM/6 3M DISKS
TELEVIDEO - 802 64K RAM/700K DISKS
~B802H 64K RAM/7.3M DISKS
- 806 64K RAM/10M DISKS
- 816 256K/750K DISKS
—SIRIUS 1 128K/1 2M DISKS
~SIRIUS 2 128K/2.4M DISKS
~9000 128K/1.2M DISKS
— 164K AAM/200K DISKS
~PC 64K RAM/640K DISKS
~ PC1 330K/640K DISKS
8032 32K RAM
8050 1 MEG DISKS
64 CBM PERSONAL COMPUTER
1) 64K/CPMW2 DISK/Monitor
ACSB800-2 64K RAM 1M DISKS
ACS800-10 208K/10.5MEG DISKS
PCB001/12 64K RAM/350K DISKS
APC 128K RAM/2M DISKS
CONCEPT 16BIT PC
GBO0 64K RAM/320K DISKS
GB1 64K RAM NETWORKER
24 64K RAM/700K DISKS
26 64K RAM/2 2M DISKS

INTERTEC

NORTH
STAR

ACT

VICTOR
OSBORNE
(1 1]

All computer prices include mbasic as standerd
All prices marked £ sre /18 bil machines

SYS ALS

Choose any computer, sny printer and 30 diskettes

add 85.00 for cables and tesiing.

add 10% warranty lor 1 yesr (oplional)

add 110.00 tor dellvery & installation {optional)
training optionsl axtrs 100.00

and gel completely ro*FREE*=*

cpm handbook ..50basic exercises

DaMS I .magic wand w/proc

mbasic 80

..magic caic

.2000 sheets paper

.. sutoload
..disk/games
“***total value 1480.00°***

recover
cbasic

.instani basic
..lIbrary case

I the sysiem value axceeds 4000.00 then you get the GB8O 86 sottware

packages value 690.00 aiso.

AT'S OVER 2000.00 POUNDS WORTH OF SOFTWARE FREE

EPSON

ANADEX

QUME

NEC

TEXAS
DlABLO

RICOM
OLYMPIA

INTERTEC
N'STAR
RODIME

MORROW
QGENIE

coc

MEMOREX
$COTCH
$.8.E.

QUADRAM
BIZCOMP

AST
a

NOTE CORYUS DRIVES WITH MULTIPLEXOR MAY NETWORK

- MICROLINE 83
—MICROLINE 84
—MX80/FT-3
= MX100/FT-3
-DP 9000
-DP 9501
-DP 9501 (A)
-9145 RO
-9/55 RO
-935R/0
—-3510 RO
-TT10RIO
-5520 KSR
- 58820
-8830
-810
-825
-630

RAP1600
—ESW10314CPS
~ESW 77755 CPS

IPHERALS & ACCESSO

-6 MEG HARD DISK
11 MEG HARD DISK
=20 MEG HARD DISK
~MULTIPLEXOR 7 STATION
—MIRROR BACKUP CARD
~COMPUSTAR 10 MEG HARD DISK
~-CDC 96 MEG HARD DISK
-16 BIT W/GRADE
- 18 MEG HARD DISK
-6 MEG HARD DISK
~ 12 MEG HARD DISK
26 MEG HARD DISK
~5MG FIXED/SMG REMOVEABLE DISK
-S/SIDED FLOPPY DRIVES
~O/SIDED FLOPPY DRIVES
- D/SIDED D/TRACK DRIVES
- SOFT/HARD S/SIDED DISKETTES (10)
-104/2D DOUBLE SIDED (10)
~SOFTBOX PET TO CPM (tm)
- SIRIUS 8/16 BIT SMHZ CARD
- 64K PRINT SPOOLER/COPIER
~RS232/AUTO-MODEM 1200 BAUD
- PORT EXPANDERS (4 TMNLS TO 1 PRTR)
- PORT EXPANDER (SWITCHER)

SIRWS...SUPERBRAIN...CONCEPT...PET...VICTOR...I8BM

—~DSORT & MSORT (MBASIC FILES)
- SALESLEDGER
- PURCHASE LEDGER
~NOMINAL LEDGER
- STOCK-CONTROL
- ADDRESS-MAILER
- QASORT/QNSORT (500 RECS/14SECS)
~AUTOLOAD & RECOVER
-MBASIC 80
- FORTRAN 80
~COBOL 80
-BASIC COMPILER
- MU LISP/MU STAR
~WORD-STAR
< MAIL-MERGE
- SPELSTAR
~DATASTAR
- SUPER-SORT
- W-STARM-MERGE/SP-STAR
-BSTAM (COMMUNICATIONS)
- BSTMS (TELE-COMMS)
-DESPOOL
~CBASIC
~ PASCALMT
—~ QUICKSCREEN
—SPELLBINDER
~TMAKER
~CIS COBOL
-FORMSII
~SUPER CALC
-PASCAL M
~QUIC-N-EASY
~ MAGIC WAND
=MAGIC CALC
~DIAGNOSTICS
N'WEST — STATPAK
ITHACA —PASCALZ
MICROSTUFF —CROSS-TALK (TELE-COMMS)
WOOLFE —MOVE:IT {(MICRO TOMICRO)

Softtware tormats on all micros in our hardware list
All prices marked £ are available 8/16 bit tormats

MICROSOFT

MICROPRO

BYROM

DIGITAL

F,QELLER
LEXISOFT
LIFEBOAT
M'FOCUS

SORCIM

STANDARD
PEACHTREE

$'SOFT

G. W. Computers Ltd [Grama ('
55 Bedford Court Mansions
Bedtord Avenue

London WC1 England.

Tel:01-636 8210, 01-631 4818. Telex: 892031 TWC G

Boston office telex: 94-0890

1 hour answerphones  teave address fot mfopacks
We do not operate aread reply card service.
Terms: C.W.0. or C.0.D. Prices exclude VAT.
No dealers. The above lists are not exhaustive.
Please callin only by prior appointment.




COMPUTERS

RREAWNOWN

DiI\L A

AV ACTTER
INSURANCE
DOESN'T

"LAOVEECPER’ 15 A cOMPLETE

INSURANCE PACKAGE OFFERING NUMEROUS
ADVANTAGES:—

. SAVINGS Very significant savings over the cost
of a full maintenance contract
Repairer of your choice coupled with
a speedy, efficient claims service

@ AUTOMATIC ADDITIONAL COVER

a) ‘All Risks’, including transit, on all equipment

@ CHOICE

b) Additional expenses, including those of hiring
alternative equipment and recompiling data etc.

DOVAELPER s For

@ Personal computers, micros, minis, WPs and mainframes
@ Users, dealerships, maintainers and software houses

'
QDW@BBWBB is available exclusively through

HALSEY & COMPANY
205 Passage Road,

Bristol, BS10 7DL.
Avon.

Telephone (0272) 503716

Independent Registered Life and General Insurance Brokers

PLEASE RING
FOR YOUR QUOTATION
BRISTOL
(0272) 503716

54 PCW

Elect ronequ?p

(Authorised BBC Dealer and Service Centre)

SPECIAL OPENING OFFER DUE TO MOVE TO NEW PREMISES. ALL

ORDERS RECEIVED DURING NEXT MONTH QUOTING REF. PCW/C

WILL BE ENTERED INTO A WEEKLY DRAW AND 2 CUSTOMERS IN
EVERY 100 WILL RECEIVE THEIR GOODS FREE OF CHARGE

* THIS MONTH’S SPECIAL OFFERS

BBC1 BBC Micro Model A 299.00
BBC2 BBC Micro Model B 399.00
BBC3 BBC Model A Micro with 32K 333.50
BBC4 BBC Model A Micro 32K & VIA 339.50
BBC21 Upgrade Model A to B 99.82
BBC27 Disc Upgrade for BBC B 109.25
BBC30 14" Colour Monitor for BBC 286.25
BBC33 BMC12A 12’ Black/Green Monitor 90.85
BBC36* 14" Monitor/TV. 80 columns 244.95
BBC40 Cassette Recorder for BBC 29.90
BBC41 Single 5.25" Disc Drive 100K 265.00
BBC42 Dual 5.25" Disc Drive for BBC 447.00
BBC45* New improved Cassette for BBC 35.88
BBC48* Dual 800K low profile disc drives 897.00
BBC49 5.25" Discs for BBC 40/80 tracks 2.20
BBC50 Epson MX80T type 3 for BBC 373.75
BBC54* Daisy Wheel printer for BBC 558.90
BBC70 Plinth/Stowage for BBC 29.90
Torch Colour Machine 800K floppies ex VAT 2795.00
Torch Colour Machine Hard Disc ex. VAT 4995.00

Large stocks. Prices inclusive of VAT
All prices inclusive of postage except micros 3.00
‘ Access and Barclaycard Welcome

TR Electronequct)p 'B]B[C}

36-38 West Street Fareham Hants PO16 0JW
Tel 0329-230670

TI99/4A DRAGON 32

QUALITY SOFTWARE AT SENSIBLE PRICES

DRAGON 32
t?;g:' Title Price

DG2  Gaméstape 2 (2 arcade games)...........coeevueerienne £2.95
DG8  Arcade Action (Meteor Run + Breakout .

DG9  3-D Maze....ccovevviniinininiinninininniinns
Adventures

DG5S Island Adventure.......co.ocvvvuenenennns
DG6  Forbidden City......cccovvvvnieniininrannns
DG7  Pharaoh’'s CUIS€.......ccovvvenieninieninnennnnn.
Devil's Island ............... . 00000000000 T 8oooomoac0 £4.95

TEXAS TI199/4A

GM5  Haunted House/Wumpus........
GM6  Sorcerer's Castle/Lunar Lander
GM7  3-D Maze/Towers of Hanoi .....
GM16 Island Adventure/Four in a Row
GM17 Forbidden City/Mastermind .....
GM18 Pharaoh's Curse....................
GM19 Devil's Island ..... O BB e BOEREG Bk 00 056500 06000000693 £4.95

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

APEX TRADING LTD

115 Crescent Drive South
AW
e o scom

Brighton BN2 6SB
Tel: (0273) 36894

i
DEALER ENQUIRIES WELCOME




Created with a $48 million investment
by businessmen for businessmen
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Ergono and hardware engineering support from:
Tetra Data Systems Ltd

Tetra House 14-16 Temple End

High Wycombe Bucks HP13 5DR

Telephone High Wycombe (0494) 448773



Three out of every four
computers going into

schools are BBC Micros.

Is there a lesson to be
learned by every user?

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

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

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

The BBC3 choice too.

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

All this for only £399.

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

The most sophisticated version (called

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

Designed to grow.

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

This 1s indeed one of the
features that sets it aside from
the competition.

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

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

The Tube. A unique feature.

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




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

Linking up with other computers.

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

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

Make full use of Prestel & Teletext.

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

BASIC plus.

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

FORTH and LISP

*Trademark of Digitul Research.

A full range of software.

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

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

BBC Microcomputer — Model A and Model B.
2MHz 6502A Processor.
32K ROM; 16K RAM Medel A, 32K RAM Model B.
Full QWERTY keyboard with 10 user-definable

function keys.

Mixed high resolution graphics and upper and lower
case text.

300 baud and 1200 baud interface for standard cassette
recorders.

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

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

inputs centronics and user port.
6502,780,16032 second processors.
Single and Dual Disc Drives with 100 and 800 K-bytes

sto rage.

Teletext unit.

Speech synthesis.

Networking facility - via Acorn Econet.

How to buy your BBC Micro.

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

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

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

#gh 3
02" 01-200 0200 credit card holders.

To BBC Microcomputers, c/o Vector Marketing,
Denington Estate, Wellingborough, Northants NN8 2RL.
Please send me _ BBC Model B Micro-
computers at £399 each, inc. VAT and delivery. I enclose
PO/cheque payable to Acorn Computers Limited
Readers A/C or charge my credit card.
Card Number

Amex/Diners/Visa/Access (Delete)

Name.
Address__

~_ Postcode

PCW3
Registered No. 140 3810 VAT Ne. 215 400220

The BBC Microcomputer System.

Designed, produced and distributed by Acorn Computers Limited.

|
|
|
|
|
bl
|
'|
|

Signature




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

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

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

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

FEATURES ® Internal microprocessor

® 8K buffer under full program control

® Includes R$232, Centronics and IEEE 488 interfaces

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

= Qume, Diablo and NEC Spinwriter wp commands-
compatible

® Auto-bidirectional and logic seeking high -speed printing

® Graphics capability down to 1/120”

The RP1600 Flowriter - S

The Ricoh

® Built-in proportional spacing tables

® Automatic margin justification, even on proportional
spacing .

®128-character printwheels, wide choice of fonts

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

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

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

The RP1300 Flowriter

Dealer Enquiries welcome,

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

| APE
Fa\Y

APPROPRIATE
TECHNOLOGYLTD.
2-4 Canfield Place
London NW6 3BT

Tel: 01-625 5575/5134
Telex 264538 SSE G




VisiCalc was a good idea feLaaen | _FOR THE IBM PC

PARA/RS232/CLOCK CARD FOR IBM 239.00
CLOCK CALENDAR CARD FOR IBM  119.00

for then. Bes 2 % Sl e o
o ~ E @ ngsﬁt:rin P B A(:KMACK 1BM 393:32
Multiplan is a great idea - o R o

ZORK il FOR IBM 25.95

for now H D A EASYFILER FOR1BM 263,00
THE NEW INDUSTRIAL MICRO :

. EASYPLANNER FOR IBM 125.00

L BASED ON THE APPLE Il EASYSPELLER FOR IBM 125,00

The first generation electronic worksheets were a Dust, dirt and splash proof. e i e

good idea. They were early software management Capable of operating reliably in By
tools that could eliminate a lot of hours with a aggressive industrial, laboratory MAILMERGE FOF 1BM
spreadsheet, calculator, pencil and eraser. Enter and process plant environments. T T
Muiltiplan, the next generation electronic worksheet Supplied with the SUPERWRITER FOR IBM
that's as easy to use as it is useful. Compare FCL AUTOPROM card, which in il DB L
Multiplan’s powerful user-oriented features to any many control situations, VISICAL%?K;ONBM
electronic worksheet on the market. If you've been eliminates the need for the often VISITRENG/PLOT FOR BM
using VisiCalc, Multiplan’s ability to directly utilize unreliable disc drive. VISIFILE FOR 1BM

your VisiCalc files lets you easily upgrade to FCL industrial Apple Processor

Multiplan. £1850
MULTIPLAN - THE ELECTRONIC WORKSHEET FCL Autoprom £180 FUNCTION

FOR NOW £ 179-00 FCL lndustrla‘lnAa%ple Keyboard STRIP and | —

TRIPLE YOUR DISK
ACCESS SPEED Dgf::;'l\( PROGRAN!io

No hardware modification required
SCRIPT 11} 6429
FastDOS I MENU GENERATOR 2595 L NHANCER
¥ S MACRO SCREEN EDITOR 3295 1 |
Fasi Oisk operating system for Apple Il PROGRAMMING AIDS 3.3 49 95
computers MCAT 20 15 98 The ‘m.. Function Sinp  adds a whole new
mpletely compatible with 00S disks CRAE 20 15.95 dimension to your Enhancer Il Appie 1i
Completely pay g N _'s ALDSYSTEM |l 4995 Function Keys Now you can have dedicated keys lor
Loads and saves stan»davd QOS files ALDSYSTEM FOR APPLE 11 49 95 your macro definitions. Program often used word
Completely compatible with all EDIT 6502 €9.95 processor commands. words or phrases info your
DOS/APPLESOFT programs that access: RANA SYSTEMS DISC DRIVES TASC {Applesott Compuler| 19300 Funcdon Stip  Programmers will find it a

DOS through standard hooks. including Elite | - £259 ;:‘Ss?iéfs:sn CANRREMECISYSTEN gg‘gg significant aid ta be able to deline often used

FID and MUFFIN Ellte Il - €339 EXT. PROG. FACILITY IV 52.95 ::‘mmmds and statements VmCaII: users :'ln
- EXPEDITER Ii+ 75.00 define often used commands and lile names for
Executes xal! standard DOS commands Elite 1l - £392 B G s single keystroke ease of use

Comp,udu timings: DOS #DOS MON+ 2595 The Videx Function Strip is a low cost, versetile
Bloading integer basic 13sec 3 sec )y T SUPER DISK COPY 1} 19.95 stnp ol pressure sensitive switches The Fumcton
Cataloging a 12 file disk 2sec -1 sec . s DISK RECOVERY 18.95 Strg adheres to the Apple II's hd — just above the
Saving 8 10 sector program Bsec 2 sec { DISK ORGANISER It 18.95 keyboard and connects to the Enhancer II's keypad
Saving 2 100 sector program 4 sec 7 sec L / MULTI-DISK CATALOG NI ) connector port. The Functiom Strip is completely
Loading 2 10D sector program 24 sec 7 sec . ., QPOPSL:E'SJ VOREEIFERERES g: compatible with keypads connecting to the Apple I
Requires 48K N2 [ QUICKLOADER 1595 mothesboard,
£19.95 ¢ APPLESOF Y PROGRAM OPTIMISER  12.95 Function Strip £54.95
< APPLE SPELLER 4495 Enhances Il £99.00

IMAGE PRINTER 75.95 08 BOTH FOR A SPECIAL PRICE OF.

< > THE BUG 3295 £149.00
y H ZZ A DQ]D BUILD USING 19.95
—_ — EDIT SOFT 19.95

ACE (Applesoft Command Editor} 2595
Bpo AFPLE DOC 2595 BOOKS

ASCH EXPRESS 4495 APPLE MACHINE LANGUAGE

PROGRAMMER: ITILITIE: 1395
16K and 32K BUFFERED PARALLEL W e R 8 a8 ::gf:sloi’rl}ﬂmm?ﬁ FOR APPLE

OUTPUT PRINTER INTERFACE DISK DOCTOR (CP/M D.RECOVERY) 70.00 MATE INST. IN INTEGER BSC.
CARD FOR APPLE 1l and APPLE 11 HIGHER FONTS 1195 lANleLE BTAESWSH')RNBUSNESSBS
PLUS COMPUTERS FDR DKI, EPSON DIRECTORY MANAGER 2195 APPLE PASCAL GAMES
& ANADEX PROGRAM LINE EDITOR 2595 PROGRAMMING THE 8502

SOFT SEVENTY 3295

6502 APPLICATION BOOK
pUZARDIBROIOK SURIY e R IS Cher R 6502 GAMES
WIZARD BPO 32K £169.00 PROGRAM LINE EDITOR INROM  39.95 6502 SOFTWARE DESIGN
KRAM 59.95 8502 APPLICATIONS
SUPER KRAM 89 95 CP/M USER'S GUIDE
THE MANAGER (Memory MGT, SWRE) 19 95 APPLE IN“)I'ERFA'I‘:II‘I;G ARG
APPLE EXTENDED EDITOR 44 95 CIRCUIT OES. PROGS U
IT'S OFTEN BEEN SAID THAT THE DESKTOP/PLAN 1) FASTDOS (INC. DOS ACCESS SPEED} 19.95 APPLE Il USERS GUIDE
SIMPLEST IDEAS ARE THE BEST — E VISCALC HOME 8 OFFCE OMPY.
AND JUST LOOK AT THIS ONE FOR trom Personal Software THE POWER OF VISICALC VOL 2
PAPER STORAGE. A programming language for financial KIDS AND THE APPLE

s lourFleg L ghicsn be £79 \ - A'SOFT BASIC DATA FILE PROG.
; -

installed on to your Epson ASSEMBLY LANG PROGRAMMING

Sti MX80 in seconds — giving you N ll!%“ OSBORNE C/PM USERS GUIDE

room for 3 inches of paper.
£5.95

MICROSOFT FLIGHT )
SIMULATOR FOR IBM PC THE SWEET-P T8I0 sOFTWARE

APPLE CARE £30.95 Graphic Plor:ter, for graph ‘\ NS EYATEN
MACHINE COVERS processing, chart pr:ocessz\g.

APPLE Il 8 engineering graphics an

APPLE & 2 DISKS d overhead transparencies.

APPLE & 12" MONITOR 4 £595 Products available from dealers

APPLE, 2 DK & 12" MON. X he UK.

APPLE, 2 DK & 9" MON. I throughout the Ul

SINGLE DISK .

2 STACKED DISK . 0

9" MONITOR
EPSON MX80/70 ¥
PAPER TIGER 445/60 | " e o0, (‘ 1%
APPLE /// INC. MON j 2240990 -
8.95 '{4. 1%
»

MX100 !
QUME 5 W/TRACTOR i
NEC 12" MONITOR 7. £99.00

(]
HITACH( 12" MON. 7! -,
THE NEW CENTRONICS COMPATIBLE
A e e PARALLEL BUFFER FROM ORANGE Pete A Pam Computets
SIRIUS PROC & MON 1295 MICRO Head Office: debaragple

HEAD CLEANING S New Hall Hey Road, London Office:
Clean read/write heads the way leading ; Rossendale, Lancs., BB4 6JG Norweygian Agent; 1035 Blegborough Road,

manutaciurers recommend 5% disk head g

A Phone: {0706) 227011  The Norwegian Software House nd
I kit £18.95 9 London, SW16 6DL
e s OXES k SPECIAL OFFER 4 Telex: 635740 Petpam G Address Okernveien 145 Phones: 01769 1022/3/4

BASF single sided. single density disks, PRICE Oslo Telex* 923070 PACOMP G
10 far £17.90 50 for £84 50
100 for £159

§
Telephone 47 2 64 55 77
Kassatie s10rage boxes ALS SUpeTCﬂ'C £59.00 E Prices do not include VAT please add 15% to your remjttance
i Postage and Packing FREE




Our spreadsheet
But let’s

There was a time when you could run a
business by the seat of your pants.

But the days of trusting to luck and
following hunches are gone.

Today, computers, micros and more
importantl);/ business planning systems are no
longer considered luxuries.

They allow you to keep one step ahead of
your business, and one step ahead of the
competition.

So it seems odd that most software
companiesstill expect tosolve all the problems
with one system.

A “jack-of-all-trades” if you like.

Fortunately Comshare are not like most
companies. We saw the need for different

| 3
®

startwi

It uses the popular “spreadsheet”
approach with a window that can,’-
be rolled in all e
directions.

Which means
you can enter new
figures and rules
and immediately
see their effect on

everything else in
the model.

It comes with
the best manual on
the market and it’s
suitable for most micros with
a MCP/M 22 operating system, 64K of
memory, giving at least 900 cells, minimum
screen width of 80 characters and

floppy disc drives.

MUCH MORE POWER,
NOTMUCH MORE MONEY/.
MasterPlanner is the most
powerful spreadsheet system
currently available with its
increased matrix size, 2000-3000

Business Planningona v

systems to suit different people.

NEW USERS START HERE
PlannerCalc at £39.00* is
now accepted as the first choice for
people new to financial planning.

Designed for 8-bit micros,
it boasts the kind of features that
you'd expect to pay three times as
much for. (Buy PlannerCalc’s

nearest rival and you’ll have to.)

Unlike all other ‘calc’products
it allows you to enter calculation
inalanguage you understand. Plain

English.

So it’s much easier to use.

Aberdeen
Abtext i td
{0224) 647074

Aldershol
EMS (UK} Ltd
(0252) 313551

Attrincham
Mercator Tech
Services Ltd
(061) 941 4225

Aylesbury
Hehstaar Sysiems Ltd
10296) 630364

Bainsley
Brook Office Supplies Ltd

(0226) 88916

Bedford
MSC Hiland Ltd
{0234) 50260

Blackburn

BEC Systems
Services Lid
0254)677215

TDS Bus Systems Led
{0254) 676915

Bradford

Comp ight Lid
(0274) 668830
Raven Computers Lid
(0274} 306966

Bnistol

Avon Microcentre
Systems Lid
0272) 217118
Mercator Computer
Sysiems Ltd
0272 731019
Transtec Ltd
0272y 277462

COMSHARE DEALERS

Bury $t. Edmunds Heretord DIR Computer Whispix Lid Rutiand
SIRTS L Honeyset Computers Lid [ Systems Lid 0i-556 9151 Microspecific Lid
(0284) 62022 10432) 279404 014394354 - (0572) 2528
]
Canterbury Ipswich Equinos Computers Lid Tompul-AC Slough
emt Wicro Systems Ao ysiems 01-739 2387 (0507) 604271 KGB Micros Lid
L) (0449) 740046 Ferran Sotware L o GEDEE
ditf 01-751 5791 GLAE
Caradi Leamingion Spa Cter Systems Ltd Sltham 1o ‘
Bowstrings Computer Xitan Systems Lid
Words Ltd Jarmogate L1d (0225) 706361 ‘
Services Lid 0926 30209 01-671 6321 {0703) 38740
{0222) 36825 1CEN Lig S1 Albans
Clevedon Leicester Ludhouse Computing L1g | 0225702133 S1'Albans Computer
Bard Computer Leicester Micro Centre 01-6794321 Midhurs) Services Ltd
Sysiems Lid (0533) 551869 Maytan Business Wordshll Automaton Lid | (0727) 77700
(0272) 878 157 | Lisbura grfﬂsa;; (073081 6641 St Helier
Cranbrook Ld MEM Electronic Lid . Milton Keynes The Processor Cemre
The Soft Opbon | {08462) 3184/3665 MGE Systems Lid Pe——'mm T (0534) 77070
{058080) 310 Live: 01-439 9617 Systems Lid Thomas & Company Ltd
 —— BEC (Lverpooll Lid Micromcs Telesysiems Lid | {0908) 614247 (053417700
Brarstar Computer (051) 263 5733 01-263 6926 Navan West Byfleel
(%3"‘;’2') - London E e ocme: S, Tripte S LIg L';"‘”"" Cezpery
B0 Computer Systems 1-551 1988 (046) 28472 9121810
Dublin 01435 4242 Saimon Electionics }
Transtec Lid Business Inlormation 01-223 1688 W—L;"u . Meston-Supey- Mare
(0001) 718521 oPES) Easttem Lid
oo Py Software Ld (06074) 69117 (0934) 41836
Glaszow 01-373 3408 01-387 9927
The Prospectus Clenio Computer Spectium Systems Lid Oxtord M
Partnership Systems Ltd 01-405 1250 Choice Business Modular Office
{0236} 211204 01-670 4202 i Systems Systems Lid
Stag Tesminals Ltd (049161) 2697 (0962) 55759
Gospont Eomnulev Aided 01-943 0777
ol yslems Lid i
Vauntberry LId 01-487 3869 Statacom L1d Redcar l';zv:mm"
(0329) 235846 01661 2266 Rpplestop
Computer Aided (0642) 474707 Syslems Lid
Harpenden Systems Lid Sumiock Bondain Lid = {0935) 72000
irradion Ltd 01-518 1414 01-250 0505 Richmond
05827) 62421 Corporate Modeling Sun Business R s
Hastings nsults Services Lid : )
BMS Computer 01-628 4107 01-739 7349 [
Services Ltd Dantedate Lid Transam Computers Lid Al Microcomputers
(0424) 439190 01-519 7004 01-402 8137 109237) 71428




ems start at £39.00.
you ne
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cells on most.64K micros. (But
at £245% it certainly isn’t the
most expensive.)
Consolidation of models,
allows you to create separate
plans for each department and
then combine them into an
overall company plan. Data
transfer to word processing and
other systems lets you incorpor-
' ate figures in reports and output to a data
 base. It also has extensive formatting facilities
which means you can produce reports that
wouldn’t look out of place in the board room.

It can store up to 25 standard reports to
run when you need them. It’s got full WHAT
IF? analysis and direct editing of both spread
sheet and logic display.

JUST AS EASY TO USE

All this increased power doesn’t mean
you'llneed a degree inadvanced computing to
understand MasterPlanner.

Ml 1k < deTED ™
It works on exactly the (& £iad ¥
same system as PlannerCalc
and models written on
PlannerCalc run without
modification on Master-

Planner.

16 BIT VERSION

A new version of
MasterPlanner has been
specifically designed for
the 16 bit micros like the
Sirius 1 under "CP/M-86
or the IBM personal using
either CP/M-86 or ™MS
DOS 1.1. With a vast matrix size of over
7000 cells on 128K and even more with larger
memory, you'll at last be able tomake the most
of your micro.

I
I
I
| 1
: MasterPlanner - | cpM22 I 8"/5'/4”i 1 l
I
I

ed one.

OVER 10 YEARS EXPERIENCE

- When you invest in MasterPlanner or
PlannerCalc you're not just getting the best
software money can buy.

You're also getting the kind of back up
and after-sales service that only a company of
Comshare’s track-record can guarantee.

If you'd like to know more about either
product call in at your local dealer or fill in the

coupon and send it to us. ~Plus VAT and post & package.

Making the computer make sense.
CP/M and ™CP/M-86 are the registered trade marks of Digital Research Inc.

W Comshare Ltd,32-34 Great Peter Street, London SW1P 2DB. Telephone: 01-222 5665.

Please send me:

I Qty Prodl:t M
— —t

PlannerCalc
@ £46.05
(8 bit only)

Micro

IOP SysteﬂjDisc Size| ﬂ fzmou';x

| cPM22 8"/5‘/4”] I
|

@ £28295 _I - |
MasterPlanner IBM PC <‘MS DOS 11| 87/5%" | jl |

I

I

|

I

l

I

B oW s 1 I
CPM/86 J_s"/._sv.i |_ —I—-I |
I

I

I

I

I

I

I

MasterPIannerI

— 1

I | All prices include VAT and postage & packing TOTAL l | |

I enclose a cheque/postal order for £ made payable to Comshare Ltd.

: Please debit my Access Card No for £

@ Barclaycard No for £
I Signature_____ BESS— 1 1
I Name . S— D
| Address
I = Tel.No._ _
L

Comshare reserve the right not to accept any orders. Any acceptance will be subject 10 Comsh




This is what the pros have said
about Perfect Writer:

“Perfect Writer lives up to its name. .. It would be my

choice for a word processor iIn my home”
John Ford, Infoworld

“The company is stamping a giant footprint in the
market with an aggressive advertising campaign—and
with a program t%at delivers what the ads promise..
Perfect Writer will likely be the tool | use to construct
future documents’

Dona Z. Meilach, Interface Age

“It does things I've seen nowhere else’
James Fallows, Atlantic Monthly

“Capabilities like those in Wangwriter and other
sophisticated systems’

Softalk
Perfect Perfect Perfect Perfect
Writer” Speller” Filer" Calc”

Perfect Software’

The revolution in software.

1400 Shattuck Ave.
Berkeley, CA 94709
U.S.A.

SALES REPRESENTATIVE
Micro Marketing International
5598 Taft Avenue

Oakland, CA 94618 USA
Telephone: (415)658-5548

erfect Writer, Perfec SD || P rfect Filer, Perfec
Telex: 171 596 AAA COM SUVL 8

dPrf fw, dmk fPrfect

(/)011

I
oftw;

62 PCW



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

[ Piease send me information on the

[ Dealer O End User

O Urgent O Please phone me
Name

Company n

Address

Telephone




OUR PROFESSIONAL SERIES INTEGRATED

The Hardware

lona Computer (75K}

Two 6% ” Disk Drives (400K each formatted)
14” Colour Monitor

4 Way Disk Controller

Centronics Printer Controller

Colour CP/M* 2.2 Disk Operating System
CBASIC*

The Professional Series Software
Name and Address System

Stock Control System

Order Entry and Invoicing System
General Accounting System
Company Sales System

Company Purchases System

Other Hardware Products

14" Colour Monitor {(Medium Resolution)
14" Colour Monitor (High Resolution)

7 Colour Matrix Printer

(All lotec Hardware Products are assembled
inthe U.K.)

Other Languages

Basic 80" 5.2.1




BUSINESS SYSTEMS SOFTWARE IS FREE.

I gy
1 [

Other Professional Series Software For further details including the name and the address of your nearest IOTEC
Word Processing Business Centre, complete this coupon and send it to the address shown below
Financial Planning

Payroll System Name (PRINT} ____TypeofBusiness.

Lease/Rental and Hire Purchase System

: . Address
Time Recording System d
* CP/M and CBASIC are registered trade marks ot Digital Research B — Postal Code
* Basic 80 is a registered trade mark of Microsoft Inc K
‘lotec’ is the trade mark of loTechnology pic loTechnology plc 4 Playhouse Yard Blackfriars Lane Landon EC4V 5EX




Now a hard disc system for
the same price as a floppy

The Shelton 5j|nEek

It’s herel The new hard disc system
that really means business.

From the bewildering range of
computers, all claiming a technical
advantage, Micropute have selected the
machine best suited to the needs of
small and medium sized businesses.
The requirements of such a system were:
Integral Hard Disc, Compact Design,
Extremely Competitive Price, The CP/M
Operating System giving access to a vast
range of programmes for data and
word processing, and The Capacity For
Ease Of Upgrading To Multi-User. Which
all adds up to a fully comprehensive and
sophisticated computer.

The price?
Fromanincredible £ 2,695 (exvar,)

Micropute Supercover

As an extra bonus to this amazing
package Micropute Supercover will
provide a 12 month on site maintenance
for only £99.00 parts and labour.

Faster Than a 16 BIT

BENCHMARKTIMINGS
— PRODUCT A
___[SIG/NET8BIT| IBM16BIT | SIRIUS16BIT
BM.1. | 1.1 | 1.5 20
BM.2. | 37 | 52 7.4
BM.3. 99 12.1 170 |
BM.4. 98 126 175
BM.5. 105 136 198 |
BM.6.| 187 | 235 354
[BM.7.. 296 | 374 ESCRNN
BM.8. | 5.1 35 4.3

These figures are extracted from arecent article in,'Personal
Computer World' Publication.

iy, . C’athe;lne Street, Macclesfield,
; Micropute Ltd cheshire sk1 60y Tel: (0625) s15384. |

Name Position

Comipany Name

CompanyAddress

Micropute Ltd., Catherine Street. Macciesfleld, Cheshire SK1 6QY Tel: [0625) 615384,



PLEASE. TEAR ME OUT - YOU MAY NEED ME LATER

-

DISKING

THE WORLD'S FINEST DISKETTES
THE UK'S FASTEST SERVICE

® DISKING INTERNATIONAL FREEPOST, LIPHOOK, HANTS GU30 7BR, UK
TELEPHONE (0428) 722563 TWX 849131 G

1983
OFFERS

FREE with EVERY TEN-PACK of disks from
DISKING:-

1. Plastic Library box value £2.20

2. PVC bound Disk Directory value £1.00
3. The ’soft touch’ Diskwriter value 50p

4. Plus a Superluxe Disk Library Gitt Voucher
value over £2.00

Five vouchers entitle you to a FREE SDL or six
entitle you to an SDLX. Instructions and
conditions with every Ten-Pack.

_ @sl..r.,..l
= (*r“ e

- L.‘l_.,LrEi’

l__, y L] 1 l. i

I, R S R

MEMOREX PROMOTION
¥t FREE CALCULATOR #

In additlon to the above we are packing a FREE
CREDIT CARD MEMORY CALCULATOR with
every two Ten-Packs of ANY MEMOREX disks.
provided you mention this ad.

DISKING SUPERLUXE
DISK LIBRARY

The SDL keeps your valuable media dust hee

maxell

THE GOLD STANDARD

In an age when new standards are constantly

ging, one disk meets or
exceeds them all. Maxell have run disks over ten
million passes, undes conditions designed to find
weak points and wear. They couldn’t and you
won’t.

5.25 INCH DISKETTES
Certified for single OR double density
and with hub ring reinforcement.

EX VAT
MD1-D S/Sided 48 tpi .£22.90
MD2-D D/Sided 48 1pi .£32.90
MD1-DD S/Sided 96 tpi .£33.90
MD2-DD D/Sided 96 tpi .£43.90

48 tpi suitable for 36 or 40 track operation
96 tpi suitable for 77 or 80 track operation.
10 & 16 hard sector available at same
prices.

8 INCH DISKETTES
EXC VAT
FD1-128 S/Sided S/Density....... £29.90
FD1-XD S/Sided D/Densit s
FD2-XD D/Sided D/Density.

32 hard sector available at sa};\e prlces

Datalife

NOW WITH 5-YEAR WARRANTY
VERBATIM Datalife are not only the
World's favourite media, but now carry
an unconditional FIVE-YEAR
WARRANTY. Minidisks are ail double
density with hub ring reinforcement.

5.25 INCH DISKETTES

EXC VAT
MD525 S/Sided 48 tpi . £19.90
MD550 D/Sided 48 tpi £27.90
MD577 S/Sided 96 tpi £28.90
MDS557 D/Sided 96 tpi £36.90

48 tpi suitable for 35 or 40 track operation.
96 tpi suitable for 77 or 80 track operation.
10 & 16 Hard Sector available at same
prices.

8 INCH DISKETTES

EXC VAT
FD34-1500 S/Sided S/Density .......£24.90
FD34-9000 S/Sided S{Density * ..£31.90
FD34-8000 S/Sided D/Density .......£31.90
FD34-4001 D/Sided DiDensity .......£36.90

Item 1 is Verbatim VEREX product and
supercedes the FD34-1000

“For Critical applicaticns

QZ Hard Sector available at same prices

EEVER

\

IMEEWVIOREX

Memory Excellence
The surface coating of MEMOREX diskettes
incorporates a cross-linked binder system which
optimises signal output to allow greater
read/write accuracy. Protected by a special anti-
static lubricant that enhances head performance
and extends media lile,

5.25 INCH DISKETTES

EXC VAT
3431 S/S SiDensity 48 tpi £18.90
3481 SIS D/Density 48 tpi £21.90
3491 DIS DiDensity 48 tpi .£25.90
3504 S/Sided 96 1pi . £27.90
3501 D/Sided 96 tpi . £34.90

48 1pi suitable for 35 or 40 track operation
96 1pi suitable for 77 or 80 track operation
10 & 16 Hard Sector available at same
prices

8 INCH DISKETTES

EXC VAT
3060 Si/Sided SiDensity .£23.90
3090 S/Sided D/Density .£26.90
3102 D/Sided DIDensity .£32.90

32 hard sector available at same prices

DISK DRIVE HEAD CLEANING KITS
Prevent head crashes and ensure efficient error-
free operation. Enough for 26 bi-monthly cleans
& a lot cheaper than a service calil

CK5 for 5.25” disk drives ..£16.00
CK8 for 8" disk drives ..£16.00
LPrices EXC VAT.

<

<

while at the same time allows instant
of any disk. The SDL holds 20 disks & the SDLX
holds 28 disks. They come boxed with full
instructions & labelling.
SDL ._.only £3.95 SDLX ... oniy £11. 95
Upralmg conversion Kit £2.0
OTY SDL Prices EXC VAT add £2.00 forSDl_x
1-4 5-8 10-19 20-49 50-99 100+

—

PLASTIC LIBRARY BOXES
Unbeatable value (FREE with every ten disks
ordered)

LB5 for minidisks. £2.20
LB8 for 8” disks

\ £9.95 £9.45 £8.95 £8.60 £7.90 £7.15 /

A

~

....£2.30
Prices EXC VAT

( U.K. P&P RATES INC INS. EXC VAT

CREDIT CARD ORDERS

Minidisks 1-2 PACKS each pack @ 895p
Minidisks 3-5 PACKS each pack @

Minidisks 6-9 PACKS each pack @ 60p
Minidisks 10+ PACKS *POST FREE"
8" disks 1-2 PACKS each pack @ £1.30
8 disks 3-5 PACKS each pack @
8" disks 6-9 PACKS each pack @

8% disks 10+ PACKS °*POST FREE®
LBS 5.25” Library box 1-4 off @ 40p
LB5 6.25" Library box 5-9 off @ 30p
L85 5.25" Library box 10+ @ 20p
LB8 8" Library box 1-4 off @ 60p
LB8 8" Library box 5-9 off g 45p
LB8 8" Library box 10+ off 30p

“For CK5 6.25" Clearung kit read Minidisk
postal rates 10+ POST FREE. For CK8~
Cleaning kit read 8 disks postal rates 10+
POST FREE. For SDL or SDLX {5.25" version
only} read Minidisk postal rates.

NORMAL ORDERS

We accept Armed Forces and all
Ministry of Defence Establishments
orders over £60.00 in value. All other
customers cheques with order please
payable to DISKING. If you are a large
establishment, and cannot raise
cheques without an invoice please post
or telephone us your order, and we will
send a pro-forma invoice by return, for
your accounts department 1o pay
against.

We welcome Access (Masterchargel,
Barclaycard (VISA)} and Diners Club
International, and there is NO credit
card surcharge. You may write your
c/card No. on your order or telephone
the order day or night, 365 days a year.
You may speak for as long as you like,
and don’t forget to give the following
details:

. The Cardholder Name

2. The Cardholder Address

3. Delivery Address if different

4. Day-time telephone number

6. First'Class or ordinary post
6.
7.
Y,

-

Your Credit Card Number
What you wish to Order
ou may leave the rest to US!!

URGENT ORDERS

Either post your cheque not forgetting
to stamp it FIRST CLASS, or
telephone your order with credit card
No., mentioning in either instance that
your order is U%GENT. You may then
pay FIRST CLASS POST for your
goods, if required.
FIRST CLASS RATES EXC VAT
First TEN-PACK (Mini or 8%).....£1.80
Second and subsequent.. .

>~

TRADE CORNER

*FREE CREDIT CARD CALCULATOR AND SDL GIFT VOUCHER*

Write to us on your letter headed paper, and ask for our special TRADE PACK.
You will receive an SDL Gift Voucher and details of our special prices and offers.
Our diskette pnces allow you good margins AND their very high quality ensures
that you can sell ‘em and forget ‘em! Furthermore we enclose a FREE CREDIT
CARD CALCULATOR and'SDL voucher with every 100 disks shipped.

Those of you selling Software or Hardware will be interested in our vendor
branding brochure, which will also be enclosed.

<

Tel (0428) 722563 Teiex 849131 Telber G

aty DESCRIPTION

TOTAL GOODS VALUE EXC. VAT
TOTAL DELIVERY AND INSURANCE

SuB TOTAL EXC. VAT
VAT

Name:

Address:

To: IHEBCMNG FREEPOST, Liphook, Hants, GU30 78R. U.K.

|

I

I

I

I

|

!

I VALUE OF CHEQUE PAYABLE TO DISKING
| .
I

I

!

|

I

I

PRICE EXC VAT

Tel No:.
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INNCOVATIVE
TRS 80-GENIE SOFTWARE

from the projessionals

DATA-WRITER

Data-Writer is, for most microcomputers, a new concept in Database Management. It adapts techniques which have been known and used on
mainframe computers for quite a long time. A ‘‘normal’’ microcomputer Database Management program constructs its file in a single plane and is probably
more accurately described as a file handling system. Ali of the data written into each record is filed away on disk in the same place, and it is all recalled and
acted upon by the computer as one chunk of data.

Data-Writer approaches Database Management in an entirely different manner in that, subject to one or two requirements, it is not concerned as 1o how
the database came about or the form of it. Indeed, one of the most attractive features of the program is that the data itself can even be written on a word
processor — not by Data-Writer at all. So far as we have been able to ascertain, any word processor may be used that writes a plain ASCI| file. Certainly
AJEDIT and Scripsit are supported. If you do not have a word processor, or do not wish to use it for the manufacture of your database, then there are sections
in Data-Writer which In themselves constitute mini word processors and enable the user to manufacture a database very easily.

In the foregoing paragraph we use the words *'word processors’’ in the plural, and this gives a clue to a rather important feature of Data-Writer. The
whole concept of the software is that it is 8 Management program. A number of earlier databases have suffered very seriously from what the author no doubt
thought was economic writing, in that if a section of a program (for instance the word processing section) is used by a number of sections, only one is
included and is accessed by various sections. At first sight this might indeed appear to be economic writing and we suppose in fact it is, but the resulit is that
the disks are continually thrashing around as access is made to them. Disk access is probably the slowest task that the CPU carries out and if it is done
frequently it slows the program down very considerably. Many past Database Management programs have suffered from this deficiency. Data-Writer on the
other hand has a mini word processor in each section of the program where it is needed. This has the great advantage of obviating the necessity for the drives
to be thrashing around, but almost as importantly means that the format of the mini word processor can be changed for the various sections of the program,
50 that the best advantage can be made of it in each. Thus every section is entirely separate and gives a very high degree of efficiency and user friendliness.

There are very few restrictions with Data-Writer. The number of records which one can handle in any given database is, essentially, unrestricted
although any that span disks would have to have different names. In any event as the Sort section of the program does have a restriction of sorting 4,500
records at a time, this effectively imposes a restriction on the length of the file if one intends to be able to sort it all at one time. The maximum number of
fields permitted to a record is 20 and the maximum number of characters per field depends on whether you use the Entry section of Data-Writer to enter your
data or whether you use a word processor. In the latter case the maximum number of characters per fleld is 240. In the former it is 35. The maximum number
of chagacters per field label or title is 20.

Data-Writer has a very powerful mathematical section whereby many complex mathematical functions can be carried out on your data. Up to 20
equations may be defined per run. The section will have available 10 scratch pad memories for use and as the calculations are carried out in double precision
they will be carried to 16 decimal places.

Data-Writer also contains a very powerful ‘‘Mail Merge’’ section. Almost any personalisation can be added to a letter or report, and once again the
letter or report may be constructed either on the mini word processor provided in Data-Writer or by way of an external one. Indeed we should make it clear
that this remark applies to all data manipulation in Data-Writer. In other words, a word processor may be used at any time when its functions would be
helpful in Data-Writer. To return to the Mail Merge feature, Data-Writer supports up to 20 different insertions per letter or report and the form letter may be
of any length up to 6,000 characters, which we believe is about two and a half A4 sheets.

The Sort is a two level one and supports the extraction of stipulated data from a field. It is what might be called of fair speed. The two key levels make it
powerful but as the Select section is so good, the Sort does not get used as often as would be the case in other Databases.

Data-Writer is made up of 10 sections or sub-programs as follows:

Entry Manage Maths Sort Letters
Edit Statistics Select Labels Reports

We have aleady mentioned many of them, others such as Edit are self-explanatory. The Labels section enables you to create pretty well any form of
label required, including the ability to have them printed up in a from one to four across format. The Letters section enables you to create a form letter in
Data-Writer if you do not wish to use an external word processor. Statistics is @ method for searching the database for errors, and as the title suggests,
extracting essential statistics from it. :

The important sections not yet touched upon are Manage and Select. Taking the latter first, this section enables you to create a sub-set of the database
by selecting from the file contents. It is immensely powerful and supports nine equivalency relationships, such as '‘less than’’ or ‘‘greater than'’ etc.
Furthermore, the two logical relationships AND and OR may be used freely. In this way one can Select from the database to pretty well any specification
required. The Management section of the program enables the user to completely re-structure his database without having to Edit it manually. New fields
may be added or old ones deleted. They may be re-arranged or even appended one field to another. Indeed, this can be taken even further in that the whole
database may be merged or split as required.

The Reports section enables the user to write reports such as inventories, accounts, bibliographies, insurance coverage report, in fact an endless list of
applications. Because the Report section contains its own Text Editor, the report contents and format can be controlled at will and literally an infinite number
of formats may be adapted.

Data-Writer is one of the most powerful Database Management systems that we have seen available for a microcomputer and certainly is the most
powerful that we have seen for the TRS-80 and Video Genie machines. Once the database has been manufactured, either by Data-Writer or a word processor,
one has complete and utter control over it and the ability to manipulate any part of it; not only the ones mentioned above, but many others which we have not
had the space to list. Data-Writer is compatible with the Model | and Model 11l Tandy machine, the original Video Genie, together with the Genie | and I1.
A version for the Model |11 Genie will be available shortly.

Data-Writer is Compiled Basic, hence its DOS compatibility is dependent upon the compatibility of the Microsoft Compiler. Due to Microsoft’s
disinterest in supporting any other DOS apart from TRSDOS and the non availability of a Tandy Model Il Compiler, we recommend customers to use
Data-Writer with TRSDOS or LDOS on the Model | and the proprietary DOS supplied on Data-Writer for the Model 1ll. Other DOS’s may well be compatible
after patching and as we have said the criteria is whether they are compatible with the Microsoft Compiler.

Data-Writer — All Models . .. . £78.00 + V.A.T. = £89.70
P&P....£1.25

MOLIMERX LTD

A J HARDING (MOLIMERX)

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

AMER!
ESS

. TEL: [0424] 220391/223636 TELEX 86736 SOTEX G
m/

TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 plus £1 postage.
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COMPUTING LIMITED

dBASE II is the USA’s leading data yNTRODUCTORY
base package, which AQUA can offer

at the special price (ex. VAT) of OFFER
£375.00 while current stocks last. In

addition we offer a complete supporting £37 5
programming service. Get your copy of

dBASE II today! (excl VAT)

dBASE BN

dBASE II is a registered trade mark of Ashton Tate.

We supply the latest release inclusive of a 300+ page comprehensive
manual and ZIP-the dBASE II screen and print out FORM
WRITER. Available for all popular Z80 (* Z80 card required)
micros. On 5.25" diskettes for all machines including:

Apple II (*) Osborne I
Televideo North Star
Superbrain Sanyo
Sirius I (*) IBM PC (*)
Xerox 820/822 Galaxy

Also on SD 8" diskette (IBM format)

dBASE PACKAGES

Support packages customised to your requirements can be provided
for the following applications:

6 Stock Control

7 Exhibition Enquiry

8 Mailing List

9 Production Budgeting
10 File Indexing

Automatic Invoicing
Information Retrieval
Personnel Records

Job Costing
Equipment Register

O 0N —

Information sheets are available on these applications. Indicate your
area(s) of interest on the coupon below.

FREE - SAVE -£30

With every dBASE II purchased from AQUA before 31. 3.83, we
are also providing— FREE-a copy of our program—-DBFLIST.COM
—The easy way of keeping track of all your dBASE II files.

The total cost inclusive of VAT & p & P is £431.25.

[ITTTTT T LI I ]

*Please debit my Barclaycard/Access account with
I enclose Cheque/P.O. for

Name: . .. ... . .

*delete as appropriate

Send to AQUA Computing Ltd, 10 Barley Mow Passage
London W4 4PH (01-994 6477) (PCW17)

22 Tarsmill Court
Rotherwas Ind. Est.
Hereford

P.M.S. Developments
0432-265768

ZENITH 16-Bit Computer with High Resolution Colour
Graphics (640 by 250), 8088 and 8085 processors, 128K user
ram, 2 DSDD 320KB drives, 2 Serial ports, 1 Parallel port,
Disk controller supporting 4 each 8" drives and 4 each 5.25"
drives, 4 slots of S-100 bus for options, Light-pen socket. Sup-
plied with MSDOS, CP/M85 and 16-Bit Microsoft Colour
Basic with FULL GRAPHICS implementation, complete
documentation including MSDOS assembler listings (7
manuals).

With 12 Month Warranty. From £1,975

8” DISK SUBSYSTEM, Capacity: 2.4MBytes, 2 Double-
sided Double Density Drives in case 9”wx10”"hx18”d with
PSU, Fan, 50-way data connector, 1.5M data cable, mains

cable.

Only £1,050
ZENITH ZVM-121 12" Green screen monitors £85.00
OSBORNE I personal computer and software £1,250
OSBORNE II Double Density Disk model £1,375

Supplied with FREE 12” Green Monitor!

INTELLIGENT EPROM PROGRAMMER: 4K Buffer
RS$232 interface. Programs 2716, TMS 2716, TMS 2516,
TMS 2508, TMS 2708, 2732, 2532, TMS 2532. Can be used
with Terminal Only. PRICE £349

MULTIBUS HARD DISK SYSTEM comprising: Intel
80/24 CPU card, 64K ram, DMA disk controller, 4-port serial
card, Cynthia D140 Drive (10MB + 10MB removable car-
tridge) CP/M operating system and Basic.

ex-Development system, only £1,750

ZENITH 2nd-user equipment at very favourable prices

We are unable to list all our items. If you would like details of
these or more information on the above, please contact us.

Please add VAT to all prices.

~Q, ¢ 10
M“H‘Il"lh.l&e
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FULL DETAILS AVAILABLE FROM

H P Micros Ltd
24 Lansdowne Terrace
Gosforth
Tel No: 0632-859923

TYNE AND WEAR

PCW 69



The WM 2000
prints sofastit's
aheadofits time

These are just a few of the specifications
- of the WM2000 from Walters Microsystems.
1 2000 . It has one of the most advanced
4 THEWM A *  specifications of any printer of its kind.
. prntingmemod et LG loge seek *  And its British.
. (25 craracters per S99 v It certainly makes sense to build this
. e gl 46 ASCH characters. . superior technology into your system. Its used
. Cranscter S¢t pd gt oot pen o by the Ministry of Defence (NATO Number
s e O watavie * pending) and by the Department of Industry
; prnnesa 0miben 0 & Pucation. Because quite
C et eameenete=Ciiieen  © simply any other printer
L e ncatne o . takes second place.

WALTERS MICROSYSTEMS
- INTERNATIONAL

High Wycombe,

Buckinghamshire
L

Simulated print out

“Solidly built and should

withstand very heavy use.”
Peter Rodwell, Personal
Computer World
To: Walters Microsystems International Ltd ‘Cetec House' Lincoln Road High Wycombe Buckinghamshire
[ want to know more about the world-beating WM2000
Name Address PCW!
Company Position Telephone Number
Dealer/OEM enquiries welcomed.
70 PCW

‘Cetec House', Lincoln Road,




MICROFRAME : FUTURE - PROOF COMPUTING SYSTEMS FROM UNDER £3,000

| I want to know more about Microframe and future-proof computing
| Please send me literature []

Please send me your video package on U-matic [ IVHS[1BETA L]
Please send me details about becoming a Microframe dealer[]
| MY NAME IS PCWMI

| TITLE COMPANY
| ADDRESS

TELEPHONE

I Post to:
| TYCOM CORPORATION LIMITED, MARKETING DEPARTMENT, 8/12 NEW BRIDGE STREET,




UPON

REFLECTION

things
couldn’t
be better

LOW-COST COLOUR MONITORS

Advanced design and manufacturing techniques
put the new colour monitor from DIGIVISION at
the top of its class. Produced specifically to
compliment the latest generation of micros. In
the office, in the home, in the design studio, at
college, wherever a micro is at work this new

monitor will work happily with it. A 14" screen

DIGIVISION with your micro will prove to be a more exciting and rewarding investment.

gives exceptional display clarity and high-quality
colour resolution presented in a two-tone case at
optimum cost. At a price of £300 it must be THE
monitor for anybody requiring high quality
colour communication in its simplest, most

effective form.

Cash with order (cheques will not be presented until despatch of goods) or send for further details.

Dealer enquiries welcome

DIGIVISION LTD - PARKER DRIVE -

LEICESTER LE4 0JP - TEL:351224 - TELEX 341382



MICROFRAME
DEC
IBMI
APPLE

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

A divisior) of the Tycom Corporation Limited
More than just hardware and software.
Guestel care for over 400 companies throughout the UK
8/12 NEW BRIDGE STREET, LONDON EC4V 6AL. TELEPHONE: 01-583 2255

41/43 BALDWIN STREET, BRISTOL BS1 1RB. TELEPHONE: 0272 277461
15 GRAND PARADE, BRIGHTON, SUSSEX BN2 2QB. TELEPHONE: 0273 695264

[T ToiEASE SO VE YOUR BROCHURE WITHDETAILS OF —— 7ewat] |
MICROFRAME ] DEc ] 18M ] APPLE[]
PLEASE ASK YOUR SALES STAFF TO CONTACT ME [:I

|| ||
I I
” NAME ||
|| TITLE COMPANY ||
|| |
| ||
|| ||

ADDRESS

TELEPHONE




In 1982 the RICOH 1600S outsold every other comparable printer
because of its speed, reliability, intelligence, flexibility and
sophistication. ’

Because it is compatible with all known systems and software DON T

ackages.
i Bgcause of the 12 month warranty that Micropute offer. F ORG ET THE

Because Micropute are acompany who care, who are constantly -
aware of changing needs and who can fulfill any special requirements. RICOH 13005
Not least of all, because of the price ...a little bit slower but

In 1983, there vvi.I | be thousands more satisfied customers. every bit as clever
We hope that you will be one of them.

ONLY MICROPUTE GIVE YOU SUPERCOVER
As an extra bonus Micropute Supercover will provide a 12 month on
site maintenance for only £99.00 parts and labour.

Please send details of the RICOH 1600S
and 1300S

Name:

Position:

Company: .

Address. ___

ol Micropute, Catherine Street, Macclesticld,
Cheshire SKIT 6QY. Tel: (0625) 615384,




Linsac’'s ZX Companion series has received excellent press
reviews:

*Far and away the best”’ — Your Computer

‘Thoughtfully written, detailed and illustrated with meaningful
programs ... outstandingly useful” — EZUG

‘The Spectrum Games Companion’ is the latest addition to the
series and is aimed at the games player and programmer alike.
Twenty-one games designed specifically for the ZX Spectrum are
included, with clear instructions on entry and play. Each program
is explained fully with complete details on how it is designed and
written. Introductory chapters show how to set up and use the
Spectrum and how to create your own games. Later sections
cover number games, word games, board games, simulation
games, dice games, card

games and grid games. If

you want to enjoy your

ZX Spectrum and learn

its secrets at the same

time then this is the

book for you!

Bob Maunder is co-
author of ‘The ZX80
Companion’ and author
of ‘The Zx81
Companion’. He is a
Senior Lecturer in
Computer Science at
Teesside Polytechnic,
holds an MSc degree in
Computer Science, and
is @ Member of the
British Computer
Society.

The Spectrum Games
Companion is available

L‘NSAC from good book shops,

or send £5.95 to:

LINSAC, (P.C.W.) 68 Barker Road,
Middlesbrough, Cleveland TS5 5ES

Postage is free within the U.K. —
add £1 for Europe or £2.50 outside Europe.

Bob Maunder

ONLY
£5.95

ISBN 0 907211 02 X

@BC Micro SOFTWARE

FERNLEAF
MICROSYSTEMS

1. WORD-EDITOR £12.50 (p+p inc) model B
Package includes Manual. Ideal for almost all writing needs. Drives any
printer for frilled printing and special formating by embedding ASCii codes
intext, to printer.

2. HOME-FINANCE £12.50 (p+p inc) model B
Another must of the BBC micro owner. Package manipuiates 10 separate
accounts; handies direct debit, standing orders, financial forecasts plus
printouts, includes manual.

3. SKY-BIRD £9.00 (p+p inc) model B
Incredible game in fast real time graphics, exciting sounds & muiti coloured
graphics. Guide the flight of the sky-bird behind mountains, avoid the lazer
hawk but watch out for unknown dangers behind the hills. Employs skill
and returns untold enjoyment for all

4. SCREEN DUMP £6.00 (p+pinc) modela & B
Superfast machine code program. Auto adjusts to any mode of user's
screen display and dumps screen in selectable sizes. Includes colour
discrimination. Alsoincludes instructions to use any printer.

==

We offer quality software to
compliment the quality of this micro.
We also write software to order.
Tele: Brighton (0273) 565303 or 0273 603191.

Encliose SAE.
Orders to: FERNLEAF MICROSYSTEMS
Retail dealers R OROVE
offered big CROWBOROUGH, SUSSEX
discounts TN61TE ’

The Legal Limit

Ultrabs5s™

FOR THE IBM PERSONAL COMPUTER

Where else can you find:

® Memory Expansion with Parity Detection
to 320K Bytes (using 64K DRAMs)
to 1280K Bytes (using 256K DRAMs)

® Serial Communications
with 2 RS-232 Asynchronous Serial Channels
and Keyboard Selectable Addressing

® Parallel Printer Port
to drive your IBM printer
and Keyboard Selectable Addressing

® Real-Time Clock Calendar with Battery Backup
with 10 year estimated retention

anduses only ONE EXPANSION SLOT

Five Rows of RAM and Five Functions — Ultra55
all on a Single High Quality PCB

Competitively Priced

in Europe, call or write:
TEXMA INTERNATIONAL
7 Rue des Bas Jaunes
1490 Court St. Etienne, Belgium
00-3210-611628

@ax/stwn (Sz/slem& Ihne.

10511 Church Road, Suite L
Dallas, Texas 75238
214-341-8136

Don't forget to ask about:
UltraFAST™ — Our Superb Flexible Disk RAM Emulator

an
o UltraRAM™ — Our Standard 512K-Byte Memory Expansion Board

Uttra55, UtraRAM and UltraFAST are Tracemarks ot Dayslar Systems

Oy $o180
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FULL DETAILS AVAILABLE FROM

Walkbury Consultants
Unit A Alfric Square
Maxwell Road
Woodston Peterborough
Tel No: 0733-235187

CAMBRIDGESHIRE

PCW 75



DIGITALSOLUTIONS

..... CONTINUE WITH THE LOWEST
COMPUTER PRICES ANYWHERE

v¥¢ OURPRICES ARE THE LOWEST ON THE MARKET.
vy« OURSERVICE IS SECOND TO NONE.

EPSON MX80 T3 £265
EPSONMX80F/TT3  £295
EPSON MX100 T3 £395
SMITH-CORONA TP/1 £415
FUJITSU SPA 830 £1695

ZVMI121 12" MONITOR £65
NECHi-res COLOUR £460

OSBORNE 1 £960 (INCL. WORDSTAR/MAILMERGE, SUPERCALC,
CP/M, CBASIC, MBASIC)
DOUBLEDENSITY  £1150(AS ABOVE PLUS FREE DBASE 2)

ALL OURPRODUCTS ARE FULLY GUARANTEED FOR 1 YEAR

MAINTENANCE CONTRACTS ALSO ARRANGED

CALLUS TODAY FOR ANY POPULAR MACHINE OR PERIPHERAL
BECAUSE WEDOIT BETTER

CALL 0480/52870
oY write to

Digital Solutions Ltd
28 Rowley Road.

St. Neots,

Cambs. PE19 1UF

All prices shown excl VAT and P+ P

76 PCW



VIDEO GENIE & TRS 80

48K RAM INTERNAL

48K Memory Extension, easily fitted inside the keyboard
wait. No Expansion Interface required. £43.50

LOWER CASE HARDWARE VG & TRS

Lower-case Hardware Kit with true descenders,
fsignand 1 £19.00

The ROM

For TRS80 (3 chip ROM) and Video Genie (remove one
1.C. and plug in replacement). Alleviates key bounce.
Automatic check for our Feature ROMs improves TRS80
tape loading. Personalised message on power up.

Optional lower case driver £14.95

Computers

Genies 1 &2 £290
Genie 4. The fabulous colour computer with
Standard Microsoft Basic £22450

NEW NEW NEW NEW
Interfaces your TRS80 or

Video Genie to Disk Drives

and/or Parallel Printer £76.00

fig. FORTH disk

Operating System £25.00
Discover FORTH Book by

Thom Hogan £10.95
Prim.nttt *ed

Epson MX80FT/3 £340(or £330 cash/chq)
Epson MX80T/3 £310 (or £300 cash/chq)
EG 603 Tractor+Friction+ Roll Feed £200
Daisywheels from £480
Disk Driveg******

TEAC from Cumana

40 Track Single Drive £185
40 Track Double Drive £315

Feature ROMs
For TRS80 Model | and Video Genie. Piug-in units fit on
expansion edge connector. Compatible with expansion
interfaces, using “splitter cable. Plug-in unit including
one Feature ROM:

Video Genie £29.95
TRS80 £34.50
Splitter Cable £14.50
Feature ROMs for above £18.95

Feature ROM A includes:-

1) Keyboard Inverter (Typewriter style)

2) Key Repeat

3) Single Key Commands

4) Flashing Cursor

5) Machine Code Monitor & Editor

6) System Load & Save (Back-up facility will save full 16K
On cassette)

Feature ROM B includes:-

1) Keyboard Invert

2) Line Renumber:

3) Single Key Commands

4) Cursor Flash

5) Basic Program Merge

6) Basic Program Compress

Tantel-Prestel Adaptor
With cuts interface for computers full colour Teletext
access. Standard UHF TV connection £160

ALL PRICES ARE EXCLUSIVE OF VAT & CARRIAGE. (TELEPHONE FOR FURTHER DETAILS).

CREDIT
FACILITIES
‘AVAILABLE

Buy it with Access

GENERAL NORTHERN
MICROCOMPUTERS LTD.

8 WHITWORTH ROAD, SOUTH WEST INDUSTRIAL ESTATE, PETERLEE, Co. DURHAM SR8 2JJ |
TELEPHONE: PETERLEE (0783) 860314

RCLAYCARD

|

ENGLISH

WORDPOWER

increases vocabulary ® improves spelling

Two levels of difficulty
Games or key-in answers

Random choice
(no two games or exercises are the same)

£14.99 inc. VAT

LSpectrum e Atari ® BBC ® Commodore

4 Church Street, Abbey Green, Bath BA1 1INL
B (0225) 61929
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FULL DETAILS AVAILABLE FROM

Aylesbury Micro Computers

New Street
Aylesbury

Tel No: 0296-87309

BUCKINGHAMSHIRE
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I'M HAPPY AND PROUD TO PRESENT:

AV



YOUR FRIENDLY
IBM PERSONAL COMPUTER.

You've heard a lot about small
computers, but so far you've not
actually taken the plunge?

For one thing, you may have
felt a little confused at the sheer
choice that confronts you. For
another, you may have felt put off
by the unfamiliar jargon of
‘computerese’.

And this is a pity, because a
small computer could indeed do a
great deal for you. Which is where
the friendly IBM Personal
Computer comes in.

Not only is it brought to you by
one of the better known computer
makers in the world, but we’'ve
gone out of our way to make it
really intelligible.

Its brochures are in lucid
English. Its general appearance is
clean and unbaffling. And whether
you’re a businessman or a private
individual, you’ll find it takes no
more than a few fascinating hours
to strike up a rewarding
relationship.

And whether you go to an IBM
authorised dealer or IBM Retail
Centre, yoU’ll find sympathetic
staff who will spell out in human
terms exactly what the IBM
Personal Computer can do for you.

Your IBM authorised dealers and
IBM Retail Centres are here:

ABERDEEN

Abtex Computer SystemsLtd. . . .. .. .. 0224647074
BEDFORD

MMSLtd. . ..................... 0234 40601
BELFAST

Medical and Scientific

Computer ServicesLtd . . .. .. ... .... 0846277533
BELPER, DERBY

MidlectronLtd . . .. .. .......... 077-3826811
BIRMINGHAM

CPS (Data Systems)Ltd . . .. .. ..... 021-707 3866
The ByteshopLtd. . . . ............ 021-622 7149

BOOTLE, LIVERPOOL

Stack Computer ServicesLtd. . . . .. .. 051-9355511

BRADFORD

RAM Computer ServicesLtd . . . ... ... 0274391166
BRISTOL

Colston Computer Centre Ltd. . . ... ... 0272276619
Datalink Microcomputer Systems Ltd . . . 0272213427
CARDIFF )

Sigma SystemsLtd. . ... ... ........ 0222 34869
COLCHESTER, ESSEX

DataviewLtd . ... ................ 0206 865835
EDINBURGH

Microcentre (Complete Micro-Systems) Ltd 031-556 7354

FAREHAM, HAMPSHIRE
The Personal Computer Connection Ltd . 0329230870

GLASGOW

The ByteshopLtd. . . ........ ... .. 041-2217409

LONDON

BonsaiLtd, WC1. .. .......... .. .. 01-5800902

Currys Micro-Systems Ltd, NW1. . . . ... 01-3879275

Digitus Ltd, WC2 . . . ... ... a o .. 013796968

Personal Computer Ltd, EC2 . . 01-3771200

Planning Consultancy Ltd, SW1 . . 01-8393143

Sumlock Bondain Ltd, WC1 . 01-2500505

The Byteshop Ltd, NWi, . . .. .. ... .. 01-3870505

MANCHESTER

Currys Micro-Systems Ltd . . . . . 061-8340144

Cytek (UK)Ltd. . .. ..... o 061-872 4862

The ByteshopLtd. . . .. ........... 061-236 4737

NOTTINGHAM

Keen ComputersLtd. . ... . ... .. 0602412777

The ByteshopLtd. . ... ... .......... 060240576

PAIGNTON

Devon Computers. . . . ... .......... 0803 526303

SHEFFIELD

Datron MicroCentres . . .. .. ........ 0742585400

SOUTHAMPTON

Computerland . ............ 070339574

Xitan SystemsLtd . .. ..... ..., 0703 38740

SWINDON

ComputacenterLtd. . ... ... ...... . 0793612341

WASHINGTON, TYNE AND WEAR

MicrocomputingLtd . . .. ... .. .. . 0632476018

IBM RETAIL CENTRE

London SW1. .. . .. 85000 80000600 01-8286640
EC2° comem: - - - - [ - 59 .. 01-6008111
Wim s . R 01-4869487

Birmingham. .

Or phone 01-578 4399
for more information —
on our expanding = =
dealer network. =

i
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Tigstrel

The New British Minstrel rrom £2,455

with Winchester Drive B o O ol

Winchester Drive makes Minstrel
the preferred professional Computer

Read the remarkable specification of this truly professional new British machine,
with unrivalled reliability, versatility, software and support.

TECHNICAL SPECIFICATION CHECK T THESE OUTSTANDING FEATURES

@ Versatile and highly adaptable Standard system Other Configurations

. — Available
@ Built for reliability and ease of ® S100

servicing i _ @ Multi-user systems
@ 5-20 Mb Winchester drive

@ Horizon compatible @ Multi-processor systems
5 @® 64KRAM S i

@ Superlative software: CP/M, _ _ @ 16-bit processor using
MINOS, Turbo-DOS, and ® Horizon compatible, 400 Kb powerful 68000 processor
multi-user application —1.6Mbfloppies

packages ® Z80 Processor
@ British manufacture

] 2 3 ¥ ‘
il /7 Formore information about the brilliant new British Minstrel computer,
or to find out your nearest U.K or European Dealer, write or telephone: Andrew Ward or Tony Harris

69 Loudoun Road, London NW8 0DQ Telex: 266828

ml IZSfrel Hotél Microsystems Ltd. 01-328 8737




TheBestVic Software fromKobra

MOLE ATTACK stop the moles to
survive £19.95

SARGON |l CHESS the best
available, seven playing levels
£24.95

SUPER SLOT computerised one
armed banditry £19.95
GORF five famous arcade
games £24.95

OMEGA RACE
sophisticated version of
‘ASTEROIDS’ £24.95
ADVENTURE GAMES
telephone for

titles — all £24.95

BLITZ flatten the city
before you collide with
the skyscraper £4.99
BRIDGE superb version
of the card game £24.95

All these selected games on
cartridge (except Blitz)

AVENGER ‘INVADERS’ in colour
£19.95

SUPER LANDER land the lunar
module game £19.95

ALIEN bury marauding aliens in the
maze £19.95

STAR BATTLE ‘GALAXIANS’ in full
colour 1 -2 players £19.85

JELLY MONSTERS is this
‘PUCKMAN’; or not? £19.95

ROAD RACE drive thro’ the night
and stay on the road £19.95

RAT RACE VIC'’s answer to
‘RALLY X' £19.95

WickED
SIAT

DG

wikaD s

Enhance your VIC with these
programmer’s aids — and add
memory with the RAM Packs.
SUPER EXPANDER high-res
graphics, sound, additional 3K
RAM £34.95

PROGRAMMERS AID program
development tool £34.95
MACHINE CODE MONITOR
simplifies machine code
programming £34.95

VIC FORTH fast, compact
language cartridge with
additional 3K £38.95

VIC REL simple electrical
control for up to six pieces of
apparatus £28.95

SHAPE UP teaches shape and
pattern recognition (3 upwards)
£8.95

G.C.E. ‘O’ level revision programs
(8K/16K) titles: English Language,
FACEMAKER for spelling and Maths 1, Maths 2, Biology,
observation skills (5 — 12) £8.95 Chemistry, Physics, Computer
NUMBER CHASER exciting number Studies, Geography, History
estimating (5 — 12) £8.95 £9.99 each

NUMBER GULPER gobble away at For 9 - 11 year olds (8K/16K) titles:
addition, subtraction, multiplication Arithmetic, Reading, General

and division practice, (5 — 12) £8.95 Knowledge, Spelling £9.99 each
WE WANT TO COUNT helps the
very young to learn numbers

(3 upwards) £8.95

TWISTER Rubik like geometric
puzzle with ‘SUPER TWISTER’
section (8 upwards and the whole
family) £8.95

For home or school. Unless shown
all need 16K memory. Age range
shown in brackets.

VISIT YOUR LOCAL VIC DEALER
BY MAIL OR PERSONAL CALLERS i L

By mail add 50p post and packing per a A -
item and make cheques or PO’s payable
to Kobra Micro Marketing. Send to:

Dealer enquiries to

Adda Computers, Tel 01-579 5845

RAINBOW TOWERS problem

solving to exercise memory and

logic (8 upwards and the
whole family) £8.95
CRANKY addition
and subtraction
practice (5 - 12) £8.95
HIDE & SEEK
improves short term
memory (5 - 12) £8.95

WORDS WORDS WORDS
helps spelling and object
identification (5 - 12) £8.95

VIC STAT single word
commands for statistical
calculations with colour
displays £28.95

VIC GRAF explores graphs and
their equations £28.95

VIC SWITCH allows eight VIC’s
to use one printer and disk
£79.95

16K RAM memory pack £74.95
8K RAM memory pack £44.95
3K RAM memory pack £29.95

‘

\ _-!-_a_"" -
Mgy .
l~..i

The Vic Centre
154 Victoria Road, Acton
London W3 6UL

Near North Acton tube, just off A40

BY TELEPHONE
Telephone orders 24 hrs a day with
Visa, Access, Amex



GALAXY *‘*w WHATEVER
COMPUTER 27 REQUIREMENTS
SYSTEM {:;::.-'ff YOU HAVE

GM813-CPU/
64K RAM Board §

% 4 MHz 280A CPU

% 64K Dynamic RAM

% RS232 Serial Interface

% Two 8-8it1/O Ports

% 1200 Boud Cassette
Interface

% Extended and Page
Addressing Modes

GM812-—-
{VC Board

% 80x25 Display Format

% On-board Z80A
Microprocessor

% Buffered Keyboard Input

* Programmable Character
Generator

%* 160x75 Pixel Graphics

*Light Pen input

GM 829-FDCJ/
SASI Board

* Single/Double density
operation

% Single/Double sided drive
operation

% Upto 3 mixed 3.5", 525"
and 8" drives

% Industry Standard SASI
hard-disk interface

TWO
SPARE
SLOTS

]
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——
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o . Features include:
The cost-effective solution to S iy .
your computer needs for only y 64K Dynamic RAM

800K Disc Based Storage

80 x 25 Screen Format
Dual Printer Interfaces
Modular Design
Extra Disc Drives Easily Added
Winchester Expansion Available

For just £1,495 the Galaxy 2 provides the basic requirements for a smali

business system:

® Central Processor Unit with 64K of RAM

® Twindisk drives (400K storage perdrive) ] 2

e Keyboard and 12" monitor HletyWolking S gsin Available
- . . Additional Stots for 2 Cards

But unlike many other small-business systems the Galaxy System is 12 Green or Amber Monitor
specially designed for expansion and fiexibility to meet changing
requirements. It uses the world's best selling micro processor, the Z80A, and is
based on industry-standard 80-Bus boards. The business system uses only 3
boardsinthe 5 spaces available, so extra cards can be "'plugged-in” to
expand the system; for example to expand the memory, or to give a colour
facility, orto develop the Galaxy for the particular requirements of education,
research, software development etc.

It has a CPIM operating system which gives access to the largest range of
software available for any machine. In particular, Gemini can offer QUIBS; a
small-business package developed especially for the Galaxy.

The Galaxy has industry-standard interfaces (parallel and serial), and
Gemini Microcomputers can supply a full range of compatible hardware
including a Winchester sub-system and printer.

The Galaxy offers the most cost-effective way of obtaining a basic unit Brice i Jusive of VAT
which is capable of developing to meet your particular requirements; now U3 (B G AHTE @
and tomorrow.

f - A MULTIBOARD COMPUTER
/.
\/ 4

Qakfield Corner Sycamore Road Amersham Bucks HP6 5EQ
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To find your way through the “Computer Jungle” we invite you to come on a guided tour of
software applications and the hardware you’ll need too!
| TIES Computer College |

runs full day, two day and one week courses designed especially to help you choose computer
programs

[ for your particular needs ]
OR, learn how to write computer programs in English - courses using the program generator THE
LAST ONE, the amazing program that writes programs designed by you from plain English
instructions. Send today for our FREE brochure and let us guide you in this new, exciting world.
CALLING ALL EFL TEACHERS - JOIN TIES' DATABASE OF EFL TEACHERS -
FOR JOB OPPORTUNITIES AND EFL NEWS FROM AROUND THE WORLD

To: TIES COMPUTER COLLEGE, 16 Broadley Street, London NW8 8AE. Tel: 262 6956, 402 3980, 258 0064
Telex: 296546 TIES G

Please send your 1983 prospectus to:

PLUS 80 LTD D

€0, U
| 4
WELCOME TRADE ENQUIRIES €l

Ox

VIC16K £26.00
24K £41.00

ATARI 16K £28.00
32K £38.00
48K £51.00

THESE PRICES ARE QUOTEDAT FULL DETAILS AVAILABLE FROM
25UNITS + 1 YEARGUARANTEE AND Microfactor Computer Systems
FULLCUSTOMERSERVICEBACKUP 1 Dunham Road

INCLUDEDIN PRICE. Altrincham WA14 4W2
Tel No: 061-928 1228

PHONE NOW -01.575-1908

432 GREENFORD RD., GREENFORD, MIDDX.
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The new Dragon 3.
So well designed,
youlleven

understand this ad.

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

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

AndthenewDragon 32 costsunder£200.

32K RAM FOR UNDER £200¢”

When youre comparing computers, the
first thing you need to know is the size of
the memory.In plain English, the Dragon has
approximately 32 thousand units of Random
Access Memory. (32K RAM for those who
prefer to be blinded by science.) Giving
you all the power youre likely to need-
and more.

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

USER-FRIENDLY?

You may have heard of the term ‘user-
friendly’ Reverting to plain English once
more, this means simply that the com-
puter will go out of its way to under-
stand you, rather than vice-versa.

The Dragon 32 is so user-
friendly; it practically licks your hand.

/

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

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

TV notinciudedin price.



SPECIFICATIONS
6809E MICROPROCESSOR. The most powerful eight bit
processor available.

32K RAM (as standard). At least twice the power of most
similarly priced machines. Expandable to 64K RAM.

EXTENDED MICROSOFT COLOUR BASIC (as standard).
Featuring: ADVANCED GRAPHICS (set, line, circle,
paint, print, draw, rotate and print using).
ADVANCED SOUND 5 octaves, 255 tones.
AUTOMATIC CASSETTE RECORDER CONTROL.
FULL EDITING withINSERT and DELETE.

9 COLOUR, 5 RESOLUTION DISPLAY.
USE WITH ANY UH.E TV and/or separate PA.L. monitor.

PROFESSIONAL QUALITY KEYBOARD.
Typewriter feel. Guaranteed for 20 million depressions.

PRINTER (Centronics parallel).
JOYSTICK CONTROL PORTS.

FIRE YOUR IMAGINATION.

Learninghowto use the Dragon 32 won't
cause you to experience any problems.
Learningwhat you canuseitforwill cause you
to experience something entirely different.

Delight. Surprise. Fascination. And
challenge.

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

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

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

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

LEARNING THROUGH PLAYING.

All of this makes the Dragon the ideal
machinetobuildyour childrensinterestinthe
world of computers as they become increas-
ingly more vital. School-children already
_ enjoy using computers.

; The Dragon is the first computer
specifically for the family - so by enjoy-
ing yourselves at home, you and your

childrencansoonbecomeexpert
enough to create your own programs.

Listed here is a sample of some of the
more popular cartridges and cassettes avail-
able from Dragons vast range of software.

GHOST Cartridge. An exciting maze game for

ATTACK one or two players.

PERSONAL Cassette. Keep track of family finances,

FINANCE create address lists and directories.

METEROIDS | Cartridge. Guide your ship through the
treacherous asteroid belt. Requires

_ _ skill, fast reactions and concentration.

CHESS Cartridge. With 9 levels this is nearly
impossible to beat.

CALIXTO Cassette. Avoid the eerie goings-on

ISLAND and escape from this evil island.

ASTROBLAST | Cartridge. Shoot the enemy spacecraft
before they get you. (Action packed.)

COMPUTA Cassette. Make your Dragon speak.
VOICE Using phonetic sounds, even regional
accents can be produced.
TYPING Cassette, Teach yourself to type accurately.
TUTOR Improve your speed and accuracy.
BERSERK Cartridge. A challenging shooting game
based on the popular arcade game.
GRAPHIC Cassette. Create simple cartoons on
ANIMATOR the screen, then animate them.
COSMIC Cartridge. Dragon version of famous
INVADERS arcade game. 15 levels of difficulty.
MADNESS Cassette. A real-time adult strategy
AND THE game, descend into the labyrinth of
MINOTAUR King Minos in search of treasure.

BRILLIANTLY SIMPLE GUIDE,

The Dragon is living proof that you don't
have to be an expert in computerspeak to be.
an expert in computers. It comes with the
easiest-to-understand instruction manual
ever written for a home computer.

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

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

Except perhaps the jargon.

DRAGON 32

'The first familycomputer.




BUG-BYTE SOFTWARE, MORE THAN A GAMI

All about me was darkness. Tens of thousands The minds paused to take stock. They clustered
of screens stared b|onk|z into space. Minds drifted  round the screens, their nimble fingers excitedly
aimlessly, dulled by lack of stimulation. The world ~ flicking the controls back and forth. At last they

was grey, drab, lacking . . . had found a challenge . . . action and adventure
Then suddenly it happened. First one, then with cunning tests of dexterity and reaction.

another, then tens, hundreds, thousands of tired Everywhere, conversation was of Asteroids,

screens felt a surge of power and flickered back Mazogs, Panic, Another Vic in the Wall.

into life. They were much as | had seen on my Unable to resist, | too had a closer look. There

own planet’s microcomputers — the ZX 81, before me was vivid colour, high resolution

ZX Spectrum, Vic 20, BBC Micro and ORIC-1. graphics. | could practically feel the spine-tingling



««1T'S A DOOR TO ANOTHER DIMENSION !

sound effects as whole battle fleets of Cosmiads
swarmed out of nowhere and attacked. 1 should
have known. As my fingers raced over the
controls, and | prepared to stand and fight with
only a snngle laser bolt for protection, | realised
| was trapped!

Too late now, | remembered this was no
ordinary software. Id been warned, as | now
warn anyone buying from Laskys, W.H. Smith,
Currys Micro C, Spectrum and rorger

branches of Boots, and a nationwide network of
dealers stocking Bug- Byte. Because Bug-Byte is
more than a game, it's a door to another
dlmen5|on One that | had opened.

3
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]OO The Albony, Old Hall Street, leerpool L3 3AB



« year, everybody and the cat's mother have

“_ . ‘% Personal Computer News is t)nly 35p.

Make Friday yot

triday, March 11th-sees the faunch.of Britain’s most ¥ Personal Computer News is edited by the largest
exciting microgomputing publication. Big deal. editorial team working on any microcomputer publication

You've heardall that before, eh? Over the last.

_in Britain. We have individual editors working on
& hardware, software, peripherals, features,

been faunching microcomputer fistings and programs-fourteen of them in all.

publications. -» A massive investment of talent and expertise
And most of them cost the “With only one aim. To make PCN the finest
better part of a quid. microcomputing title in Europe.

And thie really good ones are rarer thag heh'§ teéth.. % Our deadlines on news and features are short.

~ S0 here's the good news. : That means we get to publish comprehensive hardware
% Personal Computer News is weekly. tests, software reviews, news and much else besides,
Around a hundred pages printed on glossy paper, » weeks and weeks before monthly publications-can hope
- much of itin full colour. -~ to do so. (For example, this advertisement was prepared

at the end of January and we'll be lucky to squeeze it in



the March i%sues of those monthlies brave enough+to
carry it. Get the point?)
Personal Computer News will carry scoop reviews and
tests in virtually every issué. ‘ :
Whatever your particular interest in the world of
,microcomputing, you'll find it first in PCN. ~
* Personal Computer News comes from the publishers
of Persdnal Computer World.. %
- That means you can rest assured on the quality and
independence of the editorial package. Certainly we need
ads fo be able to offérsuch a package for only 35p, but
they won't be allowed to swamp the ediforial content.
* Everyissue of Persgnal Computer News carries a pull
out ‘part-work’ whice}_{wﬂ} gradually build into.a

1y of discovery:

““tomprehensive library on microcomputing.

*In addition, you'll find free Readers' Buy and Sell ads, a
totally unique programs listing section for the more
popular micros, Buyers' Guides, language articles and
much, much more. : -
% We know you've heard it all before. So we're prepared
to put our money where our magazine is.

Collect the first three issues of Personal Computer
News. Return the coupons you'll find inside to the
address published in the fourth issue and we'll send you
back £1.00.

Your first threg issues will cost you only 5p.

+ Make Friday your day of discovery. Try Personal
Computer News. The Complete Computing Weekly.



NEW FROM ACT




~_The 10 Megabyte
Winchester Sirius — — £3995-00

systems. The user cal

multiple volumes each @

a discrete entity. And more

operating system can access
Like all the Sirius range it

NEW SIR

Winchester Subsyste

10.6 Mbyte (fo
Winchester drive

Please send
me further details
of the new Sirius Winchester.

Name
Position
Company

Address




Anewstarisborn

pulsar

16 BIT BUSINESS SOFTWARE




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

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

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

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

PULSAR offers more of all the key
requirements in business software:

MORE PORTABILITY

Written thoughout in machine-independent
portable languages to protect your software
investment.

LONGER PEDIGREE

ACT has more than 17 years experience in
developing business software. Thousands of
companies throughout the world use ACT
packages.

GREATER INTEGRATION

All the PULSAR packages are designed to
share information, avoiding duplication of files
and eliminating re-entering of data.

MORE USER-FRIENDLY
ACT’s unique UFO (user-friendly

origination) routines allow even the inexperienced

user to quickly and easily configure a PULSAR
system to precise requirements.

For more information on the
new PULSAR Range clip the \
coupon and return to _ 3

ACT (Pulsar) Ltd
FREEPOST,
Birmingham B16 I1BR

or call

021-454 8585

'm indicates registered trade mark. Ownership details on request. ALL prices exclude VAT.

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

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

PULSAR SOFTWARE CENTERS

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

THE PULSAR RANGE

Sales Ledger £195 Informer Database £295
Purchase Ledger £195 Micromodeller £595
Nominal Ledger £195 SuperCalc™ £150
Payroli £195 MultiPlan™ £159
Stock Control  £195 WordStar™ £295
Invoicing £195 Select™ £295
Data Analysis £195 MailMerge™ £95

dBasell £395

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

Please send

me further details
of the new PULSAR Range.\

Name




COMMODORE 700 SERIES

THE BUSINESS
COMPUTER
80-column display; 128K
or 256K user RAM expandable
to 896K tilt and swivel screen.
8088 or Z80 sccond processor
capability giving option of
other operating systems such
as CP/M? Built-in DMA
disk-drives available.
[EEE-488 and R§232C
interface capabilities.
FROM

£995

EX VAT
*Registered Trademark of Digital
Rescarch Inc.

WEST COUNTRY

COMMODORE 500 SERIES

THE SCIENTIFIC/
PROFESSIONAL COMPUTER

40-column 16-colour display to §

monitor or TV. 128K user
RAM expandable to 896K.
High-resolution graphics and
| 3-dimensional effect capability.
Sound synthesis.
| Second processor option.
Prestel facility available.
8-bit parallel port to
interface scientific equipment.
FROM

£695

EX VAT

Avon Business Computers Ltd,
(Formerly Calculator Service

and Sales (Bristol) Ltd)

192 Wells Road, Bristol, Avon BS4 2AX
Bristol (0272} 779452/3

Currys Micro Sgstems Ltd,

2 Channons Hill, Fishpond,

Bristot, Avon BS16 2EA

(0272) 650501

Radan Computational Ltd, [
19 Belmont, Lansdown Road,

Bath, Avon BAl 50Z

Bath {0225) 318483

A.C.Systems,

6 Cathedral Lane, Truro,

Cornwall TR1 2QS

Truro (0872) 79727

J. M. Computer Services Ltd,

Cornwall TR1 2LS

Truro (0872) 71626/70071

A, C. Systems,

53 Magdalen Road, Exeter,

Devon EX2 4TA

Exeter {0392) 211718

A, C. Systems,

75 Mutley Plain, Plymouth,

Devon PL4 708

Plymouth (0752) 260861

J.AD. Integrated Services
Plymouth Ltd,

21 Market Avenue, City Centre,
Plymouth, Devon PL1 1PG
Plymouth (0752) 662616

Devon Computers,

The White House, 39 Totnes Road,
Paignton, Devon

(0803) 526303

South Coast Business
Machines Ltd,

South Coast House, Wimborne Road,
Ferndown, Bournemouth

Dorset BH22 9NG

{0202) 893040

Computer Shack Ltd,

14 Plttwlle Street Cheitenham,
Glos. GLS

Cheltenham (0242) 584343
Milequip Ltd,

7a Hare Lane, Gloucester GL1 2BA
Glos. (0452) 411010

Somerset Business
Computers,

25 East Reach,

Taunton, Somerset |
(0823) 52149
Computacenter Ltd,
Theatre Square,

Swindon Wiltshire SN1 1QN
Swindon (0793) 612341/2
Whymark Computer Centre,
SVO Mitford Street, Salisbury,
(0722) 331269/26688

14-15 Lemon Street, Truro, ‘

SOUTH AND SOUTH EAST

. 275 Oxford Road, Reading,

COMMODORE 64

THE PERSONAL
COMPUTER
40-column 16-colour display to
monitor or TV. 64K RAM.

High-resolution graphics and |
3-dimensional effect capability;
music synthesiser.

Z80 additional processor
option.
FROM

I EX VAT

|

Currys Micro Systems Ltd,

{inside Currys} Units 91/93,

Arndale Centre, Luton, Beds LU1 1TB
0582 425079

HB Computers Ltd,

40-50 Collingdon Street, Luton, Beds.
{0582] 454466

MMS Ltd,

Ketwell House, 75-79 Tavistock Street,
Bedford, Bedfordshire MK40 2RR
Bedford (0234) 40601

Adda Computers Ltd,

Berks. RG1 7PY

Reading {0734) 585928

Adda Computers Ltd,

120 High Street, Slough, Berks. SL11JQ
Slough (0753) 72470/77514
Alphascan Ltd,

22 Hambridge Road, Newbury, Berks.
Newbury (0635) 30880

C.S.E. {Computers),

12 Wokingham Road, Reading,

Berks. RG6 1JG

Reading (0734) 61492

Kingsley Computers Ltd,

132 Desborough Road,

High Wycombe, Bucks. HP11 2PU
{0494) 449749

Amplicon Micro Systems Ltd, |
Richmond Road, Brighton,

East Sussex BN2 3RL |
Brighton (0273) 608331

South East Computers, |
15 Castle Street, Hastings,

East Sussex TN34 3DY

Hastings (0424) 426844
Alphanumerica Computer
Systems Ltd,

Mixgate House, 38 Hamlet Court Road,
Westclff-on-Sea, Essex SSO 7NS
(0702} 43304

Apollo Reprographics,

Unit15A, West Station Industrial E state,
Spital Road, Maldon, Essex CM9 6TW
Maldon {0621) 56933

Computer Sales & Software
Centre Ltd,

190192 Cranbrook Road,

liford, Essex 1G] 4LU 01554 3344
Dataview Ltd,

Portreeves House, East Bay,
Colchester, Essex COl 2XB

Colchester (0206) 865835

DDM Direct Data Marketing Ltd,
22 Warley Hill, Brentwood,

Essex CM14 5HA Brentwood (0277)
229379/230480/214168

Stuart R. Dean Ltd,

373 Southchurch Road,
Southend-on-Sea SS1 2PY

{0702) 62707 |




Business Electronics,

WEST LONDON

WEST MIDLANDS

Rownhams House, Rownhams,
Southampton, Hants. SO1 8AH
Southampton (0703) 738248
Currys Micro Systems Ltd,
(inside Currys)
10/11 Bargate, Southampton, Hants.
(0703) 29676
Microchips,
46-48 St. Georges Street, Winchester,
Hants. S023 8BE
0962) 68085

uper-Vision,

Adda Computers Ltd,
Mercury House, Hanger Green,
Ealing, London W5 3BA
01-997 6666

Capital Computer Systems Ltd,
32 Windmill Street,

London WIP 1HH

01-636 3863

Database,

30 Wigmore Street,

London W1

01-431 3410

13 St. JamesRoad, Shirley, Southampton
{0703) 774023

GREATER LONDON/MIDDLESEX

Alpha Business Systems,
Electron House, Church Street
industrial Estate, Ware, Herts. SG12 9ES
Ware (0920) 68926/7

Brent Computer Systems,

33 Church Street, Rickmansworth,
Herts.WD3 10H

{09237) 71306/70329/76102
Vance Business Systems Ltd,
Satter House, 109 High Street,
Hemel Hempstead, Herts. HP1 3AH
Hemel Hemp. (0442) 40722
Photo Acoustics Ltd,

255a St. Albans Road,

{entrance in Judge Street),
Watford, Herts WD2 5BQ

- Middlesex HA8 7D

Advanced Digital Office
Systems Ltd,

College House,

King Edward's Road, Ruislip,
Middlesex HA4 7AE
(08956} 72661

Cream Computer Shop,
380 Station Road, Harrow,
Middlesex HAl 2DE

01-863 0833

Da Vinci Computers Ltd,
65 High Street, Edgware,

01-952 0526
L & J Computers,
192 Honeypot Lane, Queensbury,

Watford (0923) 40698 Stanmore, Middlesex HA7 1EE
South East Computers, 01-204 7525
31 Watling Street, Canterbury, Wego Computers Ltd,
Kent CT1 2UD 3 Wadsworth Road, Perivale,
(0227) 59917 Greenford, Middlesex UB6 7JP
ggtgthgtst Cnmpg;ters, 01-998 9011
\gh Street, Maidstone, —
Kent MEL4 1JS ERSTFANGER
(0622) 681263 Arden Data Processing,

The Computer Room,

87 H»gh Street Tonbridge,
Kent TN

Tonbrldge (0732) 355962
Alphascan Ltd,

Little Bourton House,
Southam Road,

Banbury, Oxon. OX16 7SR
Cropredy (029575) 606/8202
Currys Micro Systems Ltd.,
{inside Bridgers),

31/35 Blagdon Road,

New Malden, Surrey KT3 4BG
01-949 2091

Datalect Computers Ltd,

7 St. Georges Walk,

Croydon, Surrey

01-680 3581

Datalect Computers Ltd,

166 Park Road, Peterborough,
Cambs. PE]1 2UF
Peterborough (0733) 47767
Consyst Computer Services,
1 Maris Lane, Trumpington,
Cambs. (0223) 84199
Sumlock Bondain

East Anglia) Ltd,

2 Prince of ales Road, Norwich,
Norfolk NR1 1L
Norwich (0603} 26259/614302

BER Limited,

11 Grosvenor House,

Grosvenor Road, Coventry CV1 3FF
Coventry (0203) 20246
Camden Computer Systems Ltd,
462 Coventry Road, Small Heath,
Birmingham B10 QUG

021-771 3636

CBS Consultants - Computer
Business Systems,

75 Watery Lane,

Birmingham B9 4HW

021-772 8181

Computer Services Midlands Ltd,
Refuge Assurance House,

Sutton New Road, Erdington,
Birmingham B23 6QX -

021-382 4171

Currys Micro Systems Ltd,
{inside Currys},

5/11 Martineau Way,

Union Street, Birmingham,

West Midlands

021 2331105

tbek Systems Ltd,

437 Stony Stanton Road,

Coventry, West Midlands CV6 SEA
(0203} 661162

Micro Associates,

471 Lichfield Road, Aston,
Birmingham B6 7SP

021-328 4574

Micro Business Centre,

Lewis House, Linthouse Lane,
Wednesfield, Wolverhampton
West Midlands

Wolverhampton (0902) 725687
Microtrading Ltd,

641 Bromford Lane, Ward End,
Birmingham B8 2EP

021-784 0077

Taylor-Wilson Systems Ltd,
Qakfield House,

Station Road, Dorridge, Solihull,
West Midlands B93 8HQ

Knowle {056 45) 6192

Walters Computer Systems Ltd,
57 High Street, Stourbridge,

West Midlands DY8 1DE
Stourbridge (03843) 70811

33-35 Portugal Road, Woking,

Surrey GUZL5IE MIDLANDS | NORTH WEST
Woking (04862) 25995 Davidson-Richards Ltd, Automated Business
Micro-Facilities Ltd, 29 Charnwood Street, Equipment Ltd,

7-9 Church Road, Egham, Derby, DE1 2GU Mersey House, Battersea Road,
Surrey TW20 9QL Derby (0332} 683231 Heaton Mersey Industrial Estate,

Egham (0784) 31333
Wego Computers Ltd,
22A H:gh Street, Caterham,
Surrey Cl

Catemam (0883) 49235

EAST LONDON

Adda Computers Ltd,

National Electromics Centre,

London World Trade Centre,

Europe House, London E1 9AA
01-488 2400

C.S.S. {Systems) Ltd,

502 Kingsland Road, London E8 4AE
01-254 9293/1674

Healey Management Services Ltd,
442-446 London Frut Exchange,
Brushfield Street, London E 6EL
01-247 2858/3149

Merchant Systems Ltd

5New Bndge Street, London EC4V 6AB
01-583 6774

Sumlock Bondaln Ltd,

263-269 City Road, London EC1V 1JX
01-250 0505

Sumlock Bondain Ltd,

Cannon Street Station, London EC4
01-626 0487

NORTH LONDON

Chromasonic Electronics,

48 Junction Road, London N19 5RD
01:263 9493/9495

Currys Micro Systems Ltd,

23 Hampstead Road,

Euston, London NW1 3JA

01-387 9275

Database

101 Cncklewood Broadway,

London NW2 3JG

Caddis Computer Systems Ltd,
72-74 Trinity Lane, Hinckley,
Leics. LE10 0BH
{0455) 613544
Currys Micro Systems Ltd,
127 Charles Street, Leicester,
Leics. LEL1IR
(0533) 546224
Currys Micro Systems Ltd,
Devonshire House,
Devonshire Lane, Loughborough, Leics.
%9509) 3736
he Cnmputer Supermarket Ltd,
Unit 8, Southfold Road,
Qakley Hay Estate, Corby,
Northants.
(0536) 744015
HB Computers Ltd,
104 St. James' Road,
onhampton Northants.
0604} 5654
B Cnmpu(ers Ltd,
20-22 Station Road, Kettering,
Northants.
{0536) 520910
A.LR. Office Equipment
Services Ltd,
80 Nottingham Road, Arnold,
Notts. NG5 6LF
Nottingham (0602) 206647
Betos (Systems) Ltd,
Bennett House, 155 Mansfield Road,
Nottingham NGL 3FR
Nottingham {0602) 48108
Computer Services Midlands Ltd,
Abbeytield Road, Lenton industrial
Estate, Nottingham,
Nottinghamshire
Nottingham (0602) 866366
Currys Micro Systems Ltd,

Stockport, Cheshire SK4 3EA
061-432 0708/4299
Catlands Information Systems

td,
8 Charlotte Street West,
Macclesfield, Cheshire SK11 6EF
Macclesfield (0625) 615375
Criffel Micros Cumbria
22 Lowther Street, Carlisle, Cumbria
0228) 44044

oldene Ltd,
82a Water Lane Wilmslow,
Cheshire SK9 5B8 (062 5) 529486
B & B Computers Ltd,
124 Newport Street, Bolton,
Greater Manchester BL3 6AB
Bolton {0204) 382741/384599
Currys Micro Systems Ltd.,
19 Brown Street,
Manchester M2 061-834 0144
Cytek (UK] Ltd,
Sandringham House,
9 Warwick Road, Old Trafford,
Manchester M16 0QQ 061-872 4682
D. Kipping Ltd,
Ralli Building, Stanley Street,
Salford, Greater Manchester M3 5FF
061-834 6367/9
Executive Reprographic &
Business Consultants Ltd,
2-4 Oxford Road,
Manchester M1 5QA
061-2281637
POS Computer Systems Ltd,
50 Gidlow Lane, Wigan,
Greater Manchester
Wigan (0942) 31464
Computers & Business Systems,
89 Manchester Road, Nelson,
Lancs. BB9 7HB (0282) 601191

Rockliff Micro Computers,

2 Rumford Street, Liverpool,
Merseyside L2 8SZ

051521 5830

Stack Computer Services Ltd,
290-298 Derby Road, Bootle,
Liverpool, Merseyside L20 8LN
051-933 5511

RPL Microsystems,

Goldie House, Upper Church Street,
Douglas, Isle of Man

Douglas (0624) 4247/8

| Channel Data Processing

CHANNEL ISLANDS

Jersey) Ltd,

08 Halkett Place, St. Helier,
Jersey, Channel Islands
Jersey (0534) 24333

SCOTLAND

NORTH EAST

intex Datalog Ltd,

Eaglescliffe industrial E state,
Eaglescliffe, Stockton-on-Tees,
Cleveland TS16 OPN

(0642) 781193

Microprocesor Services,
77aBeverley Road, Hull,

North Humberside HU3 1XR
(0482) 23146

Microware Computers Ltd,
Priory House,

1133 Hessle High Road, Hull,

North Humberside HU4 658
(0482) 562107

Currie & Maughan,

204-206 Durham Road, Gateshead,
Tyne & Wear NE8 4JR

Gateshead (0632 774540

Key Computer Services Ltd,

28 Osborne Road,
Newcastle-upon-Tyne NE2 2AJ
Newcastle (0632) 815157
Newcastle Computer Services,
906-908 Shields Road, Walkergate,
Newcastle-upon-Tyne NE6 4QP
(0632) 761168/9

Ackroyd Typewriters Co. Ltd,
Atamco House, 57-59 Leeds Road,
Bradford BD] 5AF

Bradford (0274) 73183

Computer Centre Shefheld Ltd,
227 London Road, Sheffield S2 4NF
(0742) 53519/588731

Deans Computer Services Ltd,
Unit1, Sheepscar House
Sheepscar Street Soutl

Leeds LS7 1AD (0532} 452966

Holbrook Business Systems Ltd,
Moss House, High Street,
Mosborough,

Sheffield S19 SAE

Sheffield (0742) 484466

Currys Micro Systems Ltd,
(inside Currys}, 57-59 Albion Street,
Leeds, Yorks LS] 5AA

(0532) 446601

Holdene Ltd,

Bray House, Leicester Place,

. Leeds LS2 9BH

{0532) 459459

Yorkshire Electronics,

Caxton House,

17 Fountain Street.

Morley, West Yorks. LS27 9AE
Leeds (0532) 522181

York shire Microcomputers Ltd,
28 Ramshill Road, Scarborough,
North Yorkshire YOI1 2QF

(0723) 78136

Ayrshire Office Services Ltd,
22 Douglas Street, Kilmarnock,
Strathclyde KAl 1RB

Kilmarnock {0563) 24255
Criffel Micro Business Systems,
Glasgow Road, Dumfries DG2 ONY
(0387) 6915172

Gate Microsystems Ltd,

The Nethergate Centre,

35 Yeaman Shore, Dundee,
Tayside DD1 4BU

Dundee (0382) 28194

Gate Microsystems Ltd,
Abbey House, 10 Bothwell Street,
Glasgow G2 6NU

041-221 9372

Holdene Micro Systems Ltd,
48 Great King Street,

Edinburgh EH5 6QY

031-557 4060

MacMicro Ltd,

Beaufort House, Shore Street,
Beauly, Inverness IV4 78X

(0463) 782774

Microcom,

89 West Campbell Street,
Glasgow G2 6SE

041-204 0812/3

Robox Office Equipment Ltd,
Unit 14, Anderston Shopping Centre,
Argyle Street, Glasgow G2 7PH
041-221 8413/4-5401/2

—_—
N

NORTHERN IRELAND

orthern Ireland Computer
Centre,
4 High Street Holywood,
County Dowi
Northern Ireland BT18 9AZ

WALES

(02317) 6548

| Cardiff (0222) 34865/34869

Computer Supplies {Swansea), I
82 Gower Road, Sketty,
Swansea SA2 9BZ

{0792) 290047

North Wales Computer
Services,

Alliance House,

16 Penrhyn Road, Colwyn Bay
Colwyn Bay (0492) 33151
Reeves Computers Ltd,

24 Spilman Street, Carmarthen,
Dyfed SA31 1LQ

(0267) 32441

Reeves Computers Ltd,

33 Bridge Street, Newport,
Gwent NPT 4BH

{0633) 21233t

Reeves Computers Ltd,

6 Walter Road, Swansea,

West Glamorgan SAl SNF
(0792) 468103

Rockcliff Micro Computers,
Pendre House,

High Street,

Mold

{0352) 59629

Sigma Systems,

Computer Centre,

266 North Road, Cardiff,
South Glamorgan CF4 3BL

commaodore
Changing business for the better.

|

For more information, telephone or write to
your nearest dealer, or to us at:
The Commodore Information Centre,
675 Ajax Avenue, Slough, Berks SL1 4BG. ’
Telephone: Slough (0753) 79292
Iam particularly interested in (Please tick box)
O Commodore 700 series
O Commodore 500 series.
0 Commodore 64

01-4501388 (inside Currys) Datel Computing Ltd,

Micro Computation, 2 Wheeler Gate, Nottingham, Notts. 323 Clifton Drive South,

8 Station Parade, Southgate, {0602) 412455 Lytham St. Annes, Lancs, FY8 1HN Name

London N14 5BL Jentech Services Ltd, ) (0253) 727051 [MR/MRS/MISS) _

01-882 5104 Rosemary Cottage, Nordley, Bridgnorth, Microrose Ltd,

Missing Link Computers Ltd,’ Shropshire WV16 4SU Main Street, Bentham, Company

Abacus House, 53-55 Ballards Lane, 07462) 5287 Lancaster LA2 7HJ (0468) 62180

Tinchley, London N3 each Data Services Ltd, Mipac Services, o

01-349 496974711 -5 Horninglow Street, Burton-on- St. Leonards House, Position
- Trent, Staffordshire DE14 1NJ St. Leonard, ate Lancaster, = =

SOUTLICORDON Burton-on-Trent (0283) 44968 Lancs. LAIT

Cavendish Data Systems, BER Limited, Lancaster (0524) 62033 Address

74 Portland Road, South Norwood, 99 Albert Street, Rugby, North West Business —_

London SE25 4PQ 01-656 8941 Warks. CV2] 2SW Machines Ltd,

DDM Direct Data Marketing Ltd, Rugby (0788) 65756 Curate Street, Great Harwood,

86-87 Wilton Road, London SW1V 1DM McDowell, Knaggs & Blackburn, Lancs. BB6 7DB

01-834 5016/5096 Associates Ltd, Blackburn {0254) 888125

GMT Computers Ltd, Shades House, Mealcheapen Preston Computer Centre,

Newport House, 22 Hartfield Road, Street, Worcester WR1 20Q 6 Victoria Bulldmgs, Fishergate,

Wimbledon, London SW19 37D Worcester (0905) 28466 Preston, Lancs. (0722} 57684/58445

01947 7234 Minster Microcomputers Ltd, Aughton Mlcrosgs(ems_, Teleph

Micro Computer Cemre, 12 York Street, Stourport-onSevern, 29-31 Woodward Road, Kirkby, elephone

28 Sheen Lane, East She: Worcestershire Liverpool, Merseyside L33 7UZ 57PCW03/83 |

London SW14 8LW 01 878 7044/7 Stourport (02993) 77098/6706 051-548 7788/6060 =
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users enjoyed

the advantages of over
2,500 Orbit units.

Until recently, it was only the users of Apple Il and
/// microcomputers who had the advantages of
Orbit Business System. And that really meant
something.

It meant that Apple users had a fast, flexible, easy-
to-use and competitively-priced business system
purpose-built to provide them with the broadest
possible range of configurations, thanks to the unique
combination of hardware and Orbit software
products. It meant that accounting, stock control,
sales invoicing, payroll and other systems were
streamlined to-such a degree that the performance
was equivalent to that of a large mainframe
computer, at a fraction of the cost.

It meant that as an Apple user’s company grew,
so could Orbit’s system capacity. All in all, it meant
that Apple users had a tremendous advantage over
other microcomputer users.

Until now.

Orbit systems can now be used to complement
IBM, Sirius, Victor 9000 and SAGE Il microcomputers.
This means that you too can benefit from the full
Vlasak service which supplied over 2,500 products in
the last year. Viasak dealers provide full product and
systems support, both before and after sales,
personal instruction on usage, installation and
servicing, and advice on up-dating your system so
that it grows with your company.

Training facilities are now .available for new
dealers.

We shall be pleased to send you comprehensive
literature on the advantages of Orbit software and
how it can benefit you.

Complete the ¢coupon and send to Vlasak
Computer Systems, Viasak House, 8 Stuart Road,
High Wycombe, Bucks HP13 6AG. Tel: 0494-448633.

This year IBM, SIRIUS,VICTOR, DEC

"and SAGE I1use

Name

rs can benefit too.

---------------------1
Orbit System — the ultimate purpose-built Accountancy Software for your microcomputer.

| would like further information on Orbit Business System O
A demonstration by my local dealer [y

Viasak

Company

Compute’f

Address

Tel: No

Systems

L___--



BBC

It’s a Winner!

GTM

BBC Microcomputer System A & B

BBC Machines

Model ‘A’ £299

16K RAM 32K ROM. Full colour, high-

resolution graphics (+£7 p+p)

Model ‘B’ 32K RAM 32K ROM £399
(+£7 p+p)

16 Colour graphics
olour Monitor (as used in
£279

14" RGB
the BBC Computer programme)
(+£9.50 courier)
12" Green Monitor £95
(+£6.50 courier)
Cassette Player. Includes DIN to DIN'
lead £28
Battery mains option (+£2 p+p)
BBC Joystick £13 p.pair (+£1 p+p)

BBC Software

Snapper, Planetoid, Monster, Graphs,
Charts and Creative Graphics. All at £9.95
Arcade Action £11.90

Atoms
Atom kit £135
(+£3.50 p+p)
Colour Atom £199
Complete with 4 software cassettes
(+£3 p+p)
Atom Disk Pack £335
(+£2.50 p+p)

Atom Software

All the latest Acornsoft software in stock.
Atomcalc, electronic spread sheet, FORTH,
LISP, Adventure etc.

Accessories for BBC Computers

Cassettes per 10 £4 (+£1 p+p)
Verbatim single sided double density

disks, box of 10 £19.99

(+£1 p+p)

GP80 and GP100 ribbon £4.75
(+£1 p+p)
£15

(+£1 p+p)
£4.75 (+£1 p+p)
.50

Printer Cable (parallel)

6522 buffers
DIN to Jack cassette leads

BBC Machine dust covers £3.95
(+£1 p+p)

Books

BBC 30 hour BASIC £5.50
(+£1 p+p)

Practical Programs for Atom & BBC £5.95
(+£1 p+p)
BASIC Programming on the BBC

Micro £5.95
(+£1 p+p)
Programming the 6502 £11.75
(+£1 p+p)

All the products are the official
versions, beware of imitations,
they will invalidate your guarantee

We’ve also got the complete range of Acorn
BBC and Atom products in stock including:

Printers

Acorn GP 80A Printer £199

Lowest ever price! (+£4.50 p+p)

Acorn GP 100A Printer £228
(+£4.50 p+p)

864 York Road, Leeds
Tel: 0532 865118
(Opening 28th February)

Barclaycard and access welcomed

ALL PRICES INCLUDE VAT

PLEASE RING FOR AVAILABILITY OF

ITEMS & ALLOW 21 DAYS FOR DELIVERY 2 ROSE COURT GARFORTH LEEDS LS25 1NS

TEL: 0532 865118

Professional
Micro Systems from
) the computer professionals

BSBORNE ]

= ACT
o= SIIus 1

EXACT

BUSINESS SYSTEMS

SALES LEDGER

POINT SALE INVOICING
STOCK CONTROL
PURCHASE LEDGER
NOMINAL LEDGER

ALL FOR ONLY

£400 + var

Includes £800 worth of

FREE SOFTWARE - Wordstar,
Mailmerge, Supercalc, Basic,
Disc capacities to 1.2M Byte
or Winchesters

The most popular 16 BIT
system

Ex demonstration units available at giveaway prices.

91 Station Road, West Drayton, Middlesex UB7 7LT
Telephone: West Drayton 41731

PCW 97



SHARPSO#L

WITH THE SHARP USER IN MIND

JOIN NOW! - 1983 SHARPSOFT USER NOTES
(now international). Only £5.50 for a UK Subscrip-
tion and £10.0 Overseas.

Supporting the Sharp MZ-80A, MZ-80K
and MZ-0B Computers.

This 80 page (approx) publication is issued 3times a
year. Each Issue contains programs, programming
tips and information, rather than advertising com-
mercially available products.

All Members have the opportunity of purchasing, at
competitive prices, peripherals and software.

The SHARPSOFT USER NOTES first came into

existence in January 1980 and a limited number of
Back Issues are still available.

1980 Issues 1/2/3 £3.00 (£6 overseas).

1981 Issues 4/5/6 £7.50 (£12 overseas)
complete with 2 Free MZ-80K/A
FORTH language tapes

CURRENT MEMBERSHIP in excess of 1,000
ifin doubt—send for details

SHARP PC 1500 POCKET COMPUTER
AND ACCESSORIES

SHARP PC 1500 Pocket Computer .............ccccoieiieiniennnnee. £149.95
SHARP CE 148 RS232 & Centronics Interface Unit . . £149.95
SHARP CE 15A Application Tape .......cc.cccccceeeiniinanen. ... £14.95
SHARP CE 150 4 Colour printer/dual compact

cassetteinterface ............coooeiiiiiiiii e, £132.25
SHARP CE 151 4K Add on memory module .. ... £49.95
SHARP CE 152 Cassette Recorder/Player ..... .. £39.95

SHARP CE 153 Add on Soft Card ................... ... £79.95
SHARP CE 155 8K Add on memory module.......................... £79.95
SHARP CE 158 8K Add on memory module with

with battery backup ... £89.95
SANYO Smal! portable compact cassette recorder

com patible with PC1500/CE150 ........c.ccceveeniiiiiniriiencnans £29.95

SANYO Small portable mini cassette recorder compatible

with PC 1500/CE 150 and Philips dictating machines........ £45.95
SHARP CSR 150 Paper rolls (packed in 10s) ..........cccccccecennee. £2.92
SHARP EA 8508 4 Spare black pens for CE 150 printer .......... £3.09
SHARP EA 850C 4 Spare pens one of each colour

red, black, blue & green ..........ccccooeiiiiniiiiiiniie e £3.09

NEW RELEASE FROM SHARPSOFT
Sharpsoft Information Retrieval System

"SIRS" is a new Database written in modular form. The hub of the
SIRS system will allow you to create records, search, sort and
allow output to screen or printer. This unique ‘add-on’ style

SHARP MZ-80A 48K RAM Micro Computer ...............c....... £499.00
SHARP MZ-80AEU Expansion Unit for MZ-80A ................ £100.00
SHARP MZ-80FB Dual Floppy Disc Drives for MZ-80A

complete with interface card, cables, CP/M operating

system and Sharp Disc BASIC & Manual .................... £799.00
SHARP MZ-80B 64K RAM Micro Computer. 320x 200

High Res. Screen Software controlled cassette unit ...... £899.00
SHARP MZ-80EU Expansion Unitfor MZ-80B .................... £50.00
SHARP MZ-80FB Dual Floppy Disc Drives for MZ-80B

complete with interface card, cables, CP/M operating

system and Sharp Disc BASIC & Manual ..................... £799.00
SHARP MZ-80P4 150 cps Dot Matrix Printer ...................... £845.00
SHARP MZ-80P5 80 cps Dot Matrix Tractor Feed Printer £415.00
SHARP MZ-80P6 80 cps Dot Matrix Tractor &

Friction Feed Printer ............ccoiiiniininciniis e £475.00

The SHARP MZ-80 P4, P5 and P6 PRINTERS come complete with
Interface card, printer cable and ROM. Just specify which
computeritis required for.

Buy a Sharp MZ80A now and we will allow you'to choose £50.00
worth of games software from our 1983 software catalogue
FREE.

For further information send a stamped addressed envelope for
“Connecting a Printer to my SHARP" an easy to understand
information sheet.

SHARPSOFT DUST COVERS

Keep out harmful dust and grime
SHARP MZ-8OK ......oovvoereeireceieeseevsesses s ssessaseses s eeesssssnnsssean £5.25
SHARP MZ-BOA .....ccoooieneiieiieniseninisenassesssnsansssssssssnssssanssansssen £6.00

SHARP P3 Printer ............
SHARP Dual Disc Drive ................
SHARP Dual Disc/Expansion Box
SHARP MZ80 P5/6 Printer ............

SHARP MZ80K Expansion Box .
EPSON MX 80 F/TPrINtErs ...ccooeeieieeieaimieciiceceieeiies e smiaesiaaaeas £4.95

Al Dust Covers made from tough durable plastic.

NEW SHARP PC 1251
£75.00 inc VAT.

A 3K pocket computer for the price of a desk calculator.
This unbeatably small computer also has an ADD ON
printer/cassette recorder atonly £95.00 inc VAT.

BUY THE TWO TOGETHER FOR JUST £159.95 inc VAT.

GAMES

Asteroids — ToweringInferno— World Cup Manager — Ravenous—
UFO Phoenix — Cricket — Super Golf — Minopoly — Election "84 —
and n:‘any, many more plus exciting new additions every three
months.

We have undoubtedly the best selection of quality games avail-
able for the Sharp MZ-80A, MZ-80K and MZ-80B Computers.

package will allow you to expand your system with an optional BOOKS

Report Generator or Calculation Pack.

Foffurther information on this packge send a stamped addressed ;ee:jng g ;o:e.i:g:rl:e glr:arp m%ggé """""""""""""""""" ggg

envelope for more details or £2.00 for the Operator Manual (this Bze i:wnn%rs Go -Z' ? Mez-sc?lsz' ) Cora T e . . ] £3'95

-will be refunded on purchase of system). DIéJCOVER FlCJ)lR'?'HO §E00 ol B g £10.95
Afullrange of CP/M Business Software available:  Badiopy BUSINESS .. 10
Accounting — Word Processing— Data Management— Financial Planning BASIC Programs for Scientists & Engineers ....................... £11.50

ALL PRICES INCLUSIVE OF V.A.T.
SHARPS 977

WITH THE SHARP USER IN MIND
SHARPSOFTLTD. CRISALLEN HOUSE, 2ND FLOOR, 86/90 PAUL STREET, LONDON, EC2.
TEL: 01-739-8559

Please send a stamped addressed envelope for FULL
Software/Hardware details or phone: 01-739-8559 (24 HRS)
leaving your name, address and telephone number with
particulars of your interest.

98 PCW
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INTRODUCING THE NEW .clpple lle PERSONAL

COMPUTER from THE COMPUTER CENTRE %845
FAFTER THE REVOLUTI

&

R g = 2 1 iII.

Introducing the Apple Ile personal

computer, the successor to our

worldwide success, the AppleIl.
The ‘e’ stands for ‘enhanced’, and

.

THE EVOLUTION

text. Eight internal slots, which let you
expand your system, including a multi-
purpose video and memory expansion

slot for inserting an 80-column display

® High speed disk loader

® 64K RAM

® Expandable to 128K

® Upper and lower case

® 2 character sets

® Auto repeat on all keys

® Full cursor control

o 2 function keys

® Includes CAPS LOCK,
TAB and DELETE

® External hand
controller socket

® Self-test diagnostics
® Expansion slot for

everything which the Apple Il has card.
always stood for. Flexibility. Reliability. Most important, Apple Ile runs the extra 64K and 80
Quality. largest range of ready-made programs columns

Apple Hle offers you more features and on the personal computer market today. ® 16K ROM with

greater capabilities. Like a 64K user
memory, which can be expanded to
128K —so you can create larger files and
handle larger numbers of numbers.

It also has a responsive, full-function
keyboard. Four arrow keys to speed

But don’t just believe what you read.
Make sure you see the Apple Ie for
yourself. The Apple Ile. A step ahead.

'cupple computer

automatic switching
between languages

® Lockable system case

cursor movement. Upper and lower case * . ThePersonal Computer ® PAL B colour OUtpu.t \
FINANCIAL SYSTEM =N
STARTER SYSTEM

Apple Ile 64K 845.00 Apple lle 64K ooy T A
Disk Drive 345.00 Disk Drive One 345.00 Apple 111 256K 2869.00
Monitor Il + Stand 170'00 Disk Drive Two 245.00 Profile One 1795.00
80.Column Card 80.00 Monitor + Stand 170.00 Profile Two 1795.00

- E 80-Column Card 80.00 TOTAL bough telv 6459.00
TOTAL bought separately 1440.00 Multiplan 185.00 ought separately 5
SPECIAL PRICE 1199.00 TOTAL bought separately 1870.00 SPECIAL PRICE 4950.00

.00
SEECISERRICE LA ALL PRICES EXCLUDE VAT

- Microcomputer Sales... with Service

THE COMPUTER CENTRE (BMIS) LTD.

RETAIL: 37 Robertson Street, Hastings, East Sussex TN34 1HT (0424) 439190

+
VAT

MAIL ORDER: Monks Meadow Oast, Appledore Road, Tenterden, Kent TN3S0 5DB (05806) 4498

j r Please complete this coupon and send to: —
r PRICES EXCLUDING VAT The COmptfter Centre (gMS) Ltd., Monks Meadow Oast,
Appledore Road, Tenterden, Kent TN30 5DB
I No charge is made for postage and packing I
Apple 1l Printers | Quantity Item or System Price per unit Total I
Apple II+ 48K 675.00 Apple Dot Matrix 425.00
Apple lle 64K 845.00 Apple Letter Quality 1350.00 I I
80-Column Card 80.00 Crown Ranier
64K Expansion ( + 80 Col.) Typewriter/Printer 795.00 I
180.00 Silentype (Thermal) 202.00 Tick here for: Total ex. VAT £

Disk with Controller 345.00 Star Dot Matrix B price st l
Disk without Controller 245.00 (specify serial or parallel) 219.00 W e Add 15% VAT
Monitor Il + Stand  170.00 | ' S |
Multiplan 185.00 Home Computers T b

Dragon 32 173.00 |1 payable {0 The Computer Centre (BMS)Ltd. |
SEPE Lynx 48K 195.65 I O Please debit my Access® / Barclaycard® /American Express® No._ _ I
APPIC 111 128K 2418.00 Newbrain A 199.00 or ring 05806 4498 and tell us your credit card no. (24-hour answering service)
Apple 111 256K 2869.00 Newbrain AD 229.00 I I
Disk 111 295.00 ORIC 16K 86.91 Name
Profile 5SMB Winchester 1795.00 ORIC 48K 147.78 0& Address I

Send for FACT SHEETS on Postcode
L Apple/Digico Prince/Dragon/Lynx/Newbrain/ORIC/ZX-81 J *Delete where applicable Block capitals P.C.W. Mar.

CER oER AP OER AN DI A ST IR GEE E-
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Of all the things that I have
ever heard about Digital
Equipment Corporation
(DEC) the one thing I can
honestly say has never been
said is that its digital
equipment failed to work. It
nearly always does.

Indeed, there have been
times when people wanted
DEC minis so badly that they
were prepared to order
machines 27 months in
advance, just to be sure of
getting deliveries.

And there have been items
of equipment priced at two or
three times what outside
suppliers could manage, which
customers felt morally obliged
to buy direct from DEC even
though DEC really didn’t
mind if you bought the
comparable add-ons.

The only thing that DEC
ever did, publicly, which was
a complete fiasco was to

DEC’s Rainbow

Guy Kewney provides the latest micro news.

ru\(\i ubot the Rainbow

launch a networking system in

| the days before people needed

networks, and fail to make it
work. The mistake was
withdrawn, and I know of no
customer that suffered.

In a week when IBM
launched its ‘market research
exercise gone mad’ and DEC
launched the Rainbow, there
is no obvious reason why the
world went wild about the
IBM machine.

But there are several
reasons why the world should.
go mad about the Rainbow.

Since we first reported on
the machine, things have
changed. It has now acquired
an impressive list of dealers,
an impressive and
comprehensive software
catalogue (though I have my
reservations about a catalogue
entry which has identical
entries describing both Fortran
and Pascal as ‘powerful

programming languages for
writing structured code’), and
has acquired a splendid year’s
free on-site maintenance.

At £2,400-0dd, it is not the
cheapest 8-bit CP/M
computer on the market. But
when you consider that it is
(at the same time) one of the
cheapest 16-bit machines
available, you will begin to
understand just why, by
comparison, the IBM
bandwagon produces such a
rotten tooth-grinding sound
from behind my typewriter.

Nobody need run away with
the idea that DEC has got it

all right, and IBM has got it
all wrong. Admittedly, DEC
has announced a 12-month
warranty, has established a
phone-in centre for ali
hardware and software
queries, with the phone
number on the keyboard of
every computer sold
(compared with IBM’s
6-month, ‘bring it back to us
yourself’ policy).

But there do appear to be
flaws to the Rainbow. Not
everybody likes the pricing
policy on additional memory —
a policy easily summarised as
‘stupid’ — nor is everybody
enchanted by the pretty but
non-standard disks.

And I’'m told that attaching
an ordinary Oki or DRE or
Epson printer isn’t the sort of
thing that DEC has planned
for, and there will be
problems.

There is even a small
question mark over the very
clever operating system,
CP/M-86/80, which combines
eight and 16-bit operation, but
which is not a bog-standard
CP/M-80. In my mind, it’s a
very small question mark,
because DEC does tend to get
these things substantially right.

To lovers of the old PDP-
11 minicomputer on which
DEC founded its fortune,
there is another question
mark.

The Professional range,
originally announced at £2600,
now costs around £1000
more than expected. To me,
this is a small matter — I was

always more interested in the
Rainbow. I don’t expect DEC
to forgive me for this,
however: any disregard for
either its RSX family of
operating software or for its
wonderful senior executives
has always struck them as
blasphemous.

Despite the blasphemy, I
have to admit that things look
good. The company says it
has had 400 enquiries from
people hoping to be dealers.
And it plans to have a dealer
‘in every major city’,
according to small systems
boss Lawrie Cattell, ‘by the
end of the year’.

By the end of the year,
there will be people buying
things like standard 9100 bus
CP/M boxes, instead of
Rainbows — but I can’t think
why. I suppose it will be all
due to DEC’s carelessness in
failing to put the ninth, second
and thirteenth letters of the
alphabet on the box.

Soft options

Three big-name companies
have launched computers that
we have all been waiting for
for at least nine months —
DEC’s Rainbow, IBM’s PC,
and Apple’s Lisa.

The only software house to
have announced working
products for all three is
British-based Cobol specialist
Micro Focus.

In the case of the DEC
launch, the Cobol language
plus all the specialist add-ons
is available not only for the
Rainbow, but also for the
Professional, and the DEC
Mate II

Behind them comes
Peachtree again, with the
claim that it is the first
company in the UK to form
an agreement with Digital
Classified Software, and the
launch of its full family of
applications software for the
whole DEC range.
Peachtree’s catalogue includes
a whole batch of software
written in Micro Focus Cobol.

Pascal specialist
Systematics International has
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Before you get all hot and bothered, I have to tell you that
this isn't the long-awaited, marvellous Comodore 700 range.
It’s an ordinary PET, the 8032 (with a derisory 8 kbytes! —
why do they do it?) in a new futuristic-style housing designed
to conform to compulsory IEC specifications’.

Naturally, it costs a little more. So lots of people (the
dealers tell me) who didn’t want an ordinary PET, either 8032
or 8096, are queueing up to buy one.

It’s called ‘marketing’.

also linked publicity forces
with DEC by announcing the
availability of its accounting
software — ‘the first UK
software house to sign an
agreement for Pascal Basic
Accounting software for the
Professional’. Obviously I’'d
be more interested if it were
on the Rainbow, especially
since DEC says that Pascal is
available for the Rainbow.

DEC has its head office in
Reading at the Digital Park,
PO Box 110 RG2 OTR —
phone (0734) 868711 — where
enquiries about dealers and
software catalogues should be
sent.

Protection racket

| Software house TABS has
decided to make money selling
its software protection system
to other programmers.

The idea of ‘unstealable’
software, like the idea of home
burglar alarms, is one which
has caused more nuisance that
it has helped .TABS’s system
is less annoying than some, in
that it isn’t intended to prevent
the software user from making
a safety copy of his own disks.

It uses the ‘dongle’ idea,
with a little computer (a Z80)
in it. This fits onto the
RS-232 output plughole, and
pretends to be a printer cable,
unless it spots a program that
wasn’t licensed to run on it.

And TABS promises that
unless your program is one
which knows about the device,
it will never accidently send
the signal which turns it on,
and the cable will be just
another printer cable, except
that it will need its own power
supply, and will take up space
on the table:

We'll just have to wait and
see what this does to sales of
the appropriate products —
or, more importantly, to the
amount of money that is spent
on them.

What happens (I want to
know) to the poor blighter
with an Apple II, plus CP/M
card, who has a TABS-
protected accounting program,
something like CORP that
uses a dongle on the games
port, something else that has a
competing printer cable
dongle, and a special
peripheral which uses the
RS-232 plug for non-standard
purposes — and who has a
hardware breakdown.

Which of all these clever
folks is going to admit that the
fault is on his clever piece of
hardware?

And how long will it take to
fix? Details on (0264) 58933.

machine which until last
month has an almost
completely unusable 16-bit
Motorola 68000 chip in it.
This month, they can buy an
operating system, Xenix, from_
Microsoft, and start using it.

In fact they don’t even have
to buy it, because Tandy will
give it to users. And not
before time, one might say.

According to Microsoft
founder Bill Gates, this doubles
the number of Xenix-based
systems. That has surprised
several people, since the
amount written on Xenix
would tend to give the
impression that it was a best-
seller of far greater
proportions.

What it doesn’t explain is
what possessed those 3000
people to buy a system costing
as much as Tandy Model 16,
just for the ordinary eight-bit
Model II inside it.

Background
transmission

Telex preparation and
transmission which would
normally have interrupted
your microcomputer can now
be done ‘in the background’
on stand-alone CP/M
machines like the Superbrain
and Televideo 802.

The software which does it
is produced by Encotel, a
Televideo distributor and big
Superbrain dealer.

The micro can get on with

— well, whatever it was
doing, like the accounts or
some text editing — while it
operates the Telex. It dials the
numbers, checks the
answerback, and then finds
the right file (even a Wordstar
file) and translates the ASCII
codes into the Telex Baudot
codes. Then it transmits the
letter.

Incoming telexes, says
Encotel, can be stored
automatically, and viewed
later.

Encotel also includes a
Telex interface unit (a Hasler
design) in the price.

Details on 01-686 9687.

Transfer charges

A cable costing £25, and a
program (called XMIT)
costing £95, are all you need
to ‘transfer programs or data
files between the Superbrain
or any CP/M machine, and
the 16-bit Sirius or IBM PC,’
according to the producer of
XMIT, Steer Davies &
Gleave.

The company is based at 68
Upper Richmond Road,
London SW15 2RP, and can
be contacted by phone on 01-
874 6583.

Outward Bound

Presumably if all managers

had been Girl Guides or Boy
Scouts (or whatever they are
called today) when they were

Xenix 16

There are supposedly some
3000 people using a computer
called the Tandy Model 16, a

Ziotech Corporation

Rl

bus.

This universal method of connecting computers to test and
measurement instruments, also usable to connect mare
orthodox computer peripherals like disks, is available from

Data Translation of Slough.

It is built by Ziatech in America, hence its product code
ZT 1488. It includes a clock/calendar with its own battery,
and can be programmed in Basic, says Data Translation.

Data Translation is on (06286) 3412.

Add-ons to the IBM machine start with the interface bus that
is standard on Commodore PETs, Hewleti-Packard micros,
and Osborne computers — the general purpose IEEE-488

PCW 101



NEWSPRINT

little, they would be
wonderfully confident, well
developed with respect to
communication and
leadership, and (in a phrase)
prime management material.

We have all heard of
‘management training’ courses
which seek to remedy this
gap,by taking overweight 30-
year-old management
accountants down to a gravel
pit and making them row
across with nothing more than
a barbed wire paddle (I think).

One such course, organised
by Michael Drayton, has had
its hazards noticeably
increased.

In addition to rock climbing,
caving, canoeing, orienteering,
archery, assault course, riding
and shooting, there is the
testing subject of Management
Information Systems. With
particular emphasis, they note,
‘on microcomputers,
distributed systems and
communications’.

Anybody fancying a
computer course coupled with
leadership potential, ‘set in ten
acres of rocky mountainside
and woodland in the Brecon
Beacons National Park’,
should contact the company
on 01-439 1379.

Ll °
Sage or Scimitar?
Lovers of APL (A
Programming Language) now
have another 68000 based
computer on which to exercise
their abilities to produce the
‘ultimate one-liner’ — the
Sage 11

The Sage is one of the best-
equipped micros in the world
when it comes to languages,
coming with a very fast
Pascal, Basic, Fortran and
assembly. MicroAPL has
added its pedigree, and calls
the result a new computer, the
Scimitar.

To produce the Scimitar,
says MicroAPL, it has taken
the version of APL.68000
produced by ‘The Computer
Company’ and added to it the
Mirage operating system
(multi-user, multi-tasking)
already offered on the
Scorpion and Spectrum (not
Sinclair’s') machines it sells.

On top of this, says the
company, ‘full compatibility is
retained with the normal
SAGE operating system. But
we have implemented Mirage
- as the primary operating
system.’

The Scimitar package costs

£5445 including two 720
kbyte floppies, 400 kbytes of
internal workspace — plus
delivery, onsite maintenance
and training. And the
maintenance and training is
available for a year, not six
months (IBM please note).
Details on 01-834 2687.

How to succeed
in business?

Competitors for the cheap
Spectrum — competitors
which we expected to appear
in large numbers, the
Camputers Lynx and the Oric
— seem to be in short supply
still. This is strange, because
the makers of the Oric and the
Lynx were determined not tc
make the mistake that Clive
Sinclair made.

However, there appears to
be a difference in their
perception of what that
mistake was — from what you
and I might have imagined it
was.

Clive, you will recall, made
the mistake of announcing the
Spectrum as ‘available’ before
it was. The Advertising
Standards Authority, noting a
‘record number of complaints’,
smacked his wrist firmly with
its usual feather.

But at Camputers and Oric,
it would seem that they had a
better understanding of what
happened. As far as can be
judged by their actions, they
believed that what had really
happened was that Clive had
been unlucky enough to have
his misjudgement reported.

So they did exactly the
same thing, in that they swore
powerful oaths about delivery
which they did not keep —
but then went to a lot of
bother to preserve the illusion
of delivery.

Exactly as promised, before
Christmas, several trade
journalists received samples
for review. ‘We’re sorry,” had
been the constant response
before, ‘but we can’t let you
have a machine for review
until we’re in full production.
We aren’t going to have pre-
production faults written up by
you irresponsible scribblers.’

Fair enough.

My first Lynx exhibited so
many preproduction oddities
that I suppose it wouldn’t be
fair to report them, because
Camputers promptly took it
back and produced another.

‘The fact that it won’t

automatically switch your tape
recorder on and off,’
explained a harassed
spokesman, ‘is due to the fact
that the wires to the switching
transistor from your tape are
back to front. You’ll have to
replace the transistor with a
relay circuit.’

My experiences with the
Oric were complicated by the
fact that I didn’t get one for
review. This, Oric told me,
was because they’d never
heard of me. ‘What magazine
do you write for?’

However colleagues have
steadily worked their way
through up to four machines
each before getting one that
worked, in colour. Even now,
in end January, I still don’t
know anybody with a sample
which will load and save
programs, but the first ones,
just before Christmas (‘Yes,
the chips are absolutely fully
tested,” they said the week
before) wouldn’t edit
programs.

One colleague who rang to

~ ask why was met with blank

astonishment. The sample sent
was only functional in the
hardware sense, he was told.
Software would be supplied
when it was working —
couldn’t he admire the neat
circuitry and leave it at that?

I mention all this just as
some slight explanation of
why, despite last month’s
rumour, you will notice that
the Spectrum prices in the
shops haven’t come down,
after all. Wouldn’t be much
point, really.

Banking on Apple

Banks use 8in disks to transfer
money. They have a program
called the Bankers Automated
Clearing Services (BACS)
utility, on which money
transfer information is
encoded in a standard way,
and anybody who can produce
credit transfer information in
this way can use the system
instead of writing cheques,
filling in payment slips, and so
on.

Apple users, normally, can’t
use the right 8in floppies. So
Eicon has produced a £3000
system, including an Apple II,
or else (for those who already
have an Apple) a £1250 8in
disk add-on for an Apple II,
which can produce the right
floppies.

And for an extra £150, they
will sell you a program to
swap money with your bank.
And for another £600, you
can buy a payroll program
called Payman, which will pay

£

This Trojan computer, noticeably different from most, is more
a laboratory instrument than a micro.

It is designed specifically for the professional user of
Microcomputers in measurement and control environments,’
says Measurement Systems Ltd, the producer. ‘And it offers,
Jor the first time, a low-cost measurement system which
provides a wide range of analogue and digital interfaces to a

powerful microcomputer.’

The system can read inputs which are not merely digital
signals (as from disks, modems and other computer
peripherals) but finely graded voltage variations.

The instrument side of this can detect a force of a mere
0.75 microvolts, and since it uses a 16-bit resolution, the
digital conversion is very accurate.

Details from the Newbury office on (0635) 45420.
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Still Need Convincing?

The Critics Don’t....

‘‘Cardbox is your familiar, tried and trusted card index. .. with
most of the features you have always wanted on your manual card
index but couldn’t have, because of the limitations of pieces of
card.”

“‘Cardbox. . .succeeds extremely well. Its facilities for indexing
and searching are good and very fast. . . the user image of the screen
displays and the documentation are in the main excellent.”’ Per "Urm;.m. .

Personal Computer World, August 1982 e

““The interesting thing. . .is the display...Cardbox enables you
to draw a form on the screen complete with headings.”

‘“Cardbox is an excellent database manager. . .its versatility. .. Lrror gy andlin
and its ease of operation make it a useful program for home or s
business."”’ InfoWorld, September 13, 1982

l)mrmm:m.'ui(m
Ease of Use

Anyone can use Cardbox. It’s a simple yet powerful electronic card indexing system. Easy to
learn and easy to use, Cardbox is bringing real computer power to hundreds of new users.
Put yourself in a user’s shoes:

@ You wouldn't have to change your present working methods @® Up 065,500 ‘cards’ can be stored and they can be displayed,
or think in computer terms. Cardbox talks to you in plain printed or passed to other programs in any number of
English. alternative formats.

@ Groups of ‘cards’ can be selected by any word in any
field. Your choice can be refined by using up to 99 words
in a single search.

Cardbox - the ideal cardindex system for CP/M users

CP/M, MP/M are trademarks of Digital Research Inc.

Iama [ | End User [ | Dealer [ | Distributor/OEM
Please send further information. Business Card attached [_]

Please send_____ copies @ £157 + VAT (includes P+P)
Achequefor — isenclosed. Specify Disk Format.
Name_ - Position_

COMP ATy — S _ Address_ __

@ If you can do it with a card index you can do it better with
Cardbox thanks to its sophisticated automatic cross-indexing.

Telephone

Caxton Software Ltd, 10-14 Bedford St, London WCEE 9HE. Tel: 01-379 6502. Telex: 27950. Ref: 398
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employees and write the
payslips onto the disk — for
up to 8000 employees, they
say.

The system can also be
used simply to send
information to computers that
use the standard 8in drives —
examples are IBM 3740,
DEC RT11i, UCSD Pascal,
and CP/M operating systems.

Details on (0954) 81825.

(]
Mug frapping. . .

Now that the IBM Personal
Computer has been launched,
let’s ask a simple question.

‘Would you buy a computer
from a typewriter
manufacturer, if it was almost
50 percent too costly for what
it could do, if you only got a
six months’ guarantee on the
thing, and then only if you
sent it back to the head office
‘depot for repairs? Just because
it had the three letters IBM on
the box? )

Of course not. You’d be a
complete mug to do so.

Here is a mug forecast.

The computer market for
mugs, which has largely been
dormant for the past five
years, will show spontaneous
and exhilarating growth in
1983, with an estimated
100,000 new mugs expected
to swell the ranks of computer
users.

So powerful will this trend
be that IBM alone is expected
to sell up to an estimated

-60,000 computers to mugs.

And by the end of the year,
there will be so many mugs
using computers that they will
form an important and
powerful software market,
which will in turn attract a
heavy investment by software
producers.

I’'m afraid the result may
well be that, by 1984, you’ll
have to be a mug not to buy
an IBM Personal Computer,
because there will be more
software for the thing than
almost anything else around.

The irritating thing about
this absurd event is that we
will all have to grin and bear
it all the way to the bank,
because it will do us all some
good.

Within seconds of the
official launch a heavy thud
sounded from the bandwagon
as over a hundred software
producers jumped on.
Hardware producers who have
designed machines that will
run that same software landed
in a slightly heavier heap a
moment later. They were
headed by a reluctant Digital
‘Equipment, whose superb
Rainbow would normally grab
all the headlines in the week it
was released, but here stands
out merely as ‘the only

This, you are thinking, looks like a small television set. It is.
It's a Teleton 14-inch colour portable. It was sent in by
Teleton, a subsidiary of The General Corporation, Japan, to
illustrate the strange fact that, although computers are
supplied with outputs to TV sets to save money, people are
buying TV sets specially for their computers. And Teleton
reckons its set is ‘compatible with the Sinclair ZX81 and
Spectrum’. Sadly, they add, although the company also
makes computers, ‘the range is currently unavailable in the

UK.’

I saw them at Hanover, last year — small, portable, pretty
and a bit pricey. Anyone interested could try talking to them

in Sutton, on 01-643 9131.

compatible machine that
doesn’t sell on its
compatibility’.

There follows a small
roundup of announcements
received on the subject, which
you are welcome to browse
through.

One thing, however, I must
say first.

In my opinion, any
reputable company which sells
a reputable product can
guarantee it for at least a year
— especially when the
product costs £3,000 or more.

If any small-time retailer
can buy the things in
America, add UK transformer
and other electrical
equipment, and still sell the
machine for £2,400, what’s
the secret of the £3,000-plus
price? And if a workaday
retail chain like Laskys can
give a two-year warranty on
an Apple, what’s wrong with
the IBM Personal Computer?

The answer is probably
‘nothing’. The six months’
warranty, like the price and
the keyboard, is just God’s
way of telling the user he’s a
mug,

. + . Wins respect

The whole point of the IBM
launch is that it ‘makes
personal computing
respectable’.

If IBM does it, then it can’t
just be a hula-hoop fad — it
must be a good idea. Cautious
bank tellers on their way to
assistant deputy under-
managerial status will
suddenly cease warning
younger colleagues of the
dangers of trusting this new-
fangled ‘technology’. Instead,
they will start diligently
reading magazines like this
one, and offering their bosses
(the deputy under managers)
carefully ‘thought-out advice
on which system they should
consider.

Only the managers are
going to get IBM computers,
however. Their deputies,

assistants and the like, will go -

into the shop to buy an IBM,
and come away with

| something rather cheaper.

Similarly, with software:
people of every sort will push
hard to get their software on
the IBM PC, so that people
who can only afford something
better at half the price will
still want to run their
software.

Top of the tree, from day

one, is Peachtree, which
originally provided the first
official IBM software in
America. On the day IBM
announced the machine,
Peachtree announced the
Nominal Ledger system for it.
The company also released
its general accounting
packages, and Office
Productivity Tools.

Cobol supplier Micro Focus
announced a ‘fully integrated
Cobol programming
environment for the IBM PC’
called Personal Cobol — sold
under the IBM label for £250.

This is ‘based on‘ Level II
Cobol — but is slightly more
than just a version of Level II
loaded onto the IBM. It is
‘specifically designed to take
advantage of the special
keyboard and screen features
of the IBM Personal
Computer’.

Pete and Pam Computers
wasted no time in announcing
the full screen of established
‘independent’ software for the
PC.

The list starts with DB
Master, from Stoneware Inc,
the range of ‘Easy’ text
processing programs, including
Easy Writer, Easy Filer, Easy
Planner, and Easy Speller,
from Information Unlimited
Software. These all cost well
over £100, with Easy Writer
and Easy Filer costing over
£200.

Even better, there is a nice
cheap game — ‘Pig Pen’ — a
maze game, described by Pete
and Pam Fisher as ‘boaring’.
They summarise the action as*
‘Basically, you are chased
around a maze by wild pigs.’

I’d like to share the rotten
puns about giving the game
the chop, being amazing,
getting trotters on, and so on,
but I'm stymied for a good
excuse.

Digital Research, however,
has not just launched
CP/M-86 for the PC. It has
declared war. Gary Kildall
will market an enhanced
version of CP/M-86 himself,
not just leaving it to IBM to
sell the operating system as an
option to its own Microsoft
developed PC DOS.

And the price will be £42.
That is a quarter of the IBM
price, and there are several
extra features — such as print
spooler, graphics extensions,
plus a library of device drivers
‘for the most popular graphics
printers, plotters and cards —
including the HP7220 and
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The Microframe — see ‘Uneasy Ege’

7470 colour plotters, Epson
MX80, Okidata Microline 92,
printronix and three IDS
printers, the Orchid and
Plantronics PC cards, and’ -
it sounds almost too
pedestrian to be true, but there
it is — ‘and the standard IBM
PC monochrome display’.

Digital Research, by the
way, now has a UK address
at Oxford House, Oxford
Street, Newbury RG13 1JB.

And the project which
Digital Research is probably
more proud of is the arrival of
Doctor Logo.

Actually, it’s Digital
Research Logo, but it will
always be DR Logo to me. It
will be available in April, they
say. See story on Logo below.

IBM itself is not to be left
out of the software kitchen. It
has promised to open a ‘new
international software
development centre in Dublin,
to develop applications
software for administrative
and control systems,’ for
export to IBM companies
world-wide.

E—1
®

Annoying the pros
Logo is a programming
language which people find
easier to use than other
languages which seem
designed more for the
‘convenience of the computer
— say its fans.

Logo has now been adopted
by CP/M company Digital
Research, with a version being

released for the IBM Personal
Computer.

Commands in DR Logo
include the ones supplied in
Apple Logo, which makes one
realise that Apple Logo has
been more successful than
outsiders expected. In
addition, DR’s version
includes others ‘which allow
users to examine and cross-
reference procedures created
in the workspace.’

Logo is the language
developed at MIT which uses
Turtle graphics — the
imaginary turtle walks around
the screen obeying commands
like ‘Forward’ and ‘turn’ and
leaves a trail behind it. Then
it can store the drawing, and
reproduce it later.

What is really nice about
Logo, however is its
unrestricted approach to what
professional programmers call
‘type’. For example, if I use a
formula referring to ‘X’ in
Basic, then X must be a
number, not a sentence. In
Logo, I can add or divide
sentences with the same

| formula.

‘This makes Logo suitable
for a wide variety of
applications from simple
symbolic mathematics to a
natural language transl ation,
artificial intelligence and
knowledge-based systems,
such as artificial tutors,’
comments the company
announcement.

This also annoys the pants
off professional or academic

programmers, who have spent
so much of the lives making
burnt offerings to inferior
compilers that they regard
‘strong typing’ (which prevent
this kind of trick) as a ‘useful
discipline’.

Uneasy Edge

The ‘Future Proof Tycom
Microframe is not meant to be
an IBM lookalike, but since
one of its options includes an
8088 processor board and
both MSDOS and CP/M-86
as operating systems, it will be
obvious that dealers will
assure customers that they
don’t need to worry about
compatibility.

In fact it is a very ambitious
system, and again (no
surprise) appears to be clearly
superior to the IBM. No-one
should be astonished at the
number of superior imitations
— IBM didn’t get where it is
today by being a technology
leader, and it isn’t about to
change the successful habits of
a lifetime just to please
journalists.

The Tycom machine, like
Shelton’s Sig-Net, and like the
BBC-based Torch, is designed
to be expandable, with plug-in
or bolt-on big processors.

In the words of the well-
prepared publicity literature,
‘With the versatile base bus
connect (VBC), the
Microframe treats central
processing units not as the
heart of the computer, but as

% Sl
Quick off the mark following the launch of the Apple IIE is
British add-on manufacturer Digitek, which has announced a
series of plug-in cards for the new machine. These include an
80-column card, the Screenmaster 80, and a printer driver,
the Super Printmaster. More from Digitek on 0403 66550.

peripherals.’

The idea is that instead of
having to convert a program
from one processor to another
you just plug in the right
processor. The only snag is
that you then have to plug in a
compatible version of the
operating software, which isn’t
always as straightforward as it
might be.

Nobody is sticking their
necks out and offering clear-
cut opinions on the Tycom
design. I'm certainly not going
to, because of the number of
things that would have to be
tried out before we have any
idea of how well the
technology stands up — and
at the time of writing, I hadn’t
even managed to press a
single key on the machine.

The reason others may be a
little reticent, is that there is
significant edginess in the
minds of many tradesman in
this-industry about Guestel,
the dealer-based company on
which Tycom is based.

This edginess is a sort of
schizophrenia. Originally,
Guestel set itself up as an
Apple dealer, and made
powerful enemies by
undercutting its rivals. Angry
cries for ‘an orderly market’
were heard, while Guestel,
unperturbed, accumulated
stock, capital and expertise.

Then, established, Guestel
became respectable, and
began putting its name to the
amalgamated dealers’ calls for
an orderly market. Since the

——— = = .

==
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company now claims to be
‘the country’s largest Apple
systems dealer’, its desire for
an orderly market is
understandable enough.

The man in charge of
Tycom worries the more
established sages, too. Alan
Timpany, who set up Guestel
in 1979, is in his mid-
twenties, and left Bath
University a mere four years
| ago. No matter how clever he
may be, older folks feel
somehow that if it was so easy
to start a company, they’d
have done it themselves ten
years ago.

Hence, I suppose, the
appearance of the ordinary-
sounding name of Sir Jack
Stewart-Clark on the company
letter-head, as the non-
executive chairman.

Sir Jack has a background
to go with the ‘common or
garden’-like ring of his name;
Balliol College, Oxford,
Harvard Business School,
Coldstream Guards, managing
director of Philips Electrical
and of Pye, Member of
European Parliament for East
Sussex.

There is a lot more to
selling computers than
designing hardware. Tycom
has spent a lot of time and
trouble on its business image,
and in making sure that not
only is the technology
pedigree there, but that the
pedigree document is well
framed and prominently
displayed.

Brochures, publicity,
management team image —
all have been given serious
attention. Selling to people
who are spending £3000 for a
system, all these things, as
IBM well knows, as far more
important than mere
cleverness.

But if you aren’t IBM , you
have to be twice as careful
about the cleverness, too. I

| look forward to the first user

reports with more than usual
interest, because this company
is clearly aiming very high.

Small is beautiful

A war is on for leadership of
the market for extra-small
‘microfloppy’ disks, and the
first battle is the fight to
establish standards.

Sony, one of the inventors
of a 3% inch disk, obviously
thinks it has won this little
point, because it has issued a
statement that it and Shugart
(amongst others) have ‘agreed
to support a mutually
compatible 3.5inch floppy disk
format’.

Other names attached to the
announcement (13 of them)
include BASF, Memorex,
Verbatim and 3M, but it will
be the Shugart name that
Sony is proudest to be able to
list. Shugart had originally
pushed (and hasn’t
abandoned) a 3% inch
standard, which had ordinary
cardboard envelope protection,
rather than the hard covering

Rapid Recall is now selling this very smart graphics tablet
JSor Hewlett Packard 80 series micros. The tablet — the
91114 — allows you to draw diagrams, maps, etc, and enter
them simultaneously into the computer as a series of digitised
X-Y coordinates. The computer can then display your
masterpiece on the screen or reproduce it on the plotter and,
of course, the ‘picture’ can be stored on disk for later use.
Contact Rapid Recall on 0494 35634.

of the larger Sony design.

Sony’s original design,
however, was single-sided, and
the new standard is double-
sided. So obviously there is
still room for negotiation (as
fights are often called) over
which version of the standard
wins, as well as which
standard gets more agreements
announced.

Sony in the UK can be
contacted at Sunbury-on-
Thames (09327) 81211.

®
Covering up
You should be warmned that
Allrian Data Services has
installed a ‘modesty switch’ in
its latest program. The reason
is that the user might not want
to go through the tedium of
explaining why his (or her,
though that seems unlikely,
really) screen doesn’t have the
company forecasts, but a
partly-clothed female on it.

The package is strip poker,
with the added ‘incentive’ of
graphics on the Atari. The
Atari graphics are all right,
but I can’t believe anybody is
going to break into a sweat
over Atari graphic nipples. . .
anyway, details on (0753)
45201.

The promotional brochure,
showing some nerd actually
stripping, himself in front of a
computer, is a collector’s item
of sheer chutzpah.

Audio Visual

They hope, the organisers of
Audio Visual 83, to be able to
put together an exhibition
showing many of the suddenly
exploding computer display
abilities.

The exhibition is needed
because different ways. of
showing data in pictorial, or
graphics, form are becoming
more confusing than the
number of machines which
can do it.

As Maclaren Exhibitions
observe, graphics have always
been a good way of getting
information out of a list of
figures. What has been
difficult is the problem of
getting the graphics out of the
information.

The important addition to
the art which micros have
made possible is the spare
processing power needed to
actually convert the data into
graphics.

Anyway, the exhibition is
from 21-24 March, just after

the West Coast Faire in San
Francisco from 18-20 March.
It’s at Wembley Conference
Centre. I suppose you can
guess which one I’'m hoping to
get to. . .

Details on 01-688 7788.

IBM vs the Future

The other side of the IBM
launch was the appearance of
the competitors.

These are the machines
which are built to the same
specification, more or less.
They can run the same
software, but cost less, or
offer some other advantage
(like portability).

Easily the most impressive
of these is the Future
Computer, designed and just
launched in the UK at a very
much lower price than IBM
can manage. A system which
on paper at least offers a lot
more than the IBM system, it
costs just about exactly half
the price.

The Future machine is a lot
smaller than the IBM, roughly
half the height. It has a much
better display, which is easier
to adjust.

Most important, the
standard operating system
offered is CP/M-86 — but not
the ordinary one-job after-the-
other version. Instead,
Concurrent CP/M-86 will be
standard — allowing the user
to edit a letter, print a form,
transmit an invoice down a
phone line and look through a
database at the same time.

The only thing that really
puzzles me about the Future
Computer is that it can be
made to read standard IBM
disks, but that the plan is to
sell it with its drives; which:
don’t.

Next in line, a very
ordinary lookalike from
Computer Ancillaries, which
is nonetheless demonstrably
more sophisticated than the
IBM design.

Like the DEC Rainbow, the
CAL-PC has two processors,
one 8-bit Z80 (but a fast Z80-
B, not the ordinary one) and
one 16-bit 8088, as in the
IBM machine.

The keyboard is exactly the
same as the IBM one. Users
tell me that they like it. T
don’t, because of several
surprise keys, but that’s the
way IBM did it, and that’s the
way the imitators have to do
it, so as not to confuse people
reading the IBM manuals.
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Another 16-bit micro has hit the streets — this time a British
one! It'’s from Future Technology Systems and is being
marketed by Office and Electronic Machines (OEM) as the
Orion Total Business Management System.

It’s 8086-based with 128k of RAM expandable to 896k,
and runs ‘enhanced versions of CP/M-86 and MS-DOS".
There's a good selection of software available, including the
Peachtree range, and a useful collection of expansion options,
including hard disks. Starting price is £2950, for which you
get 128k, twin 512k disks and EOS-C, the ‘enhanced CP/M-
86° but no software — everything else costs extra. Contact

OEM on 01-407 3191.

One unusual feature of the
CAL machine is the decision
to offer a full range of
applications software based on
the Business Operating
System (BOS) from MPSL.

Its disks are bigger than the
standard IBM ones, at 400
kbytes each, with the option of
having twice that per drive, or
hard disks instead CAL is in
Egham, on Egham 36455.

Joke on Baker

Even the Government got its
five cents’ worth out of the
IBM launch. Minister
Kenneth Baker, in charge of
Information Technology at the
time (information technology
is to computers what
American bathrooms are to
lavatories — a euphemism)
said he welcomed the
machine.

‘I warmly welcome the
decision by IBM to
manufacture their personal
computer for the whole of
Europe at Greenock,” Baker
said. ‘It is further evidence of
the company’s commitment to
this country,” he added.

This presumably refers to
the fact that IBM is building

our new driver/vehicle
licensing computer (replacing
the ICL machines known in
the trade as the Swansea Joke
Factory) and is building the
thing in France.

Double Dealer

Dealers for the IBM Personal
Computer were headed by the
Comart-owned Byte Shop
chain, fresh from an
impassioned plea to the
Government to ban all
American imports.

Comart can plead that IBM
intends to make the PC in
Scotland — but the
peripherals that the group will
be distributing won’t be made
there. They are the Tecmar
Inc range of PC-Mate disks,
cartridges, memory, colour
graphics displays, and
industrial control modules.
And one of the stores in the
group, Xitan, is importing the
same range of Easy software
that Pete and Pam is selling.

Nice to see that Comart
didn’t expect the BMMG’s
lobby to work.

Another announced dealer
is Computerland, the

American-owned chain-with
its first store open in
Southampton.

The full dealer list is
available from IBM itself in
Basingstoke.

16-bit tools

It you’re a programmer
struggling with CP/M-86, it
will scarcely have escaped
your notice that there just isn’t
the wide range of development
aids available for this
operating system as there is
under CP/M-80. Now Island
Software has produced a set
of five development modules
to come to your rescue.

There’s a Base Module
which includes utilities to
convert 8080 and Z80 source
code to 8086 source, transfer
MS-DOS files to CP/M, turn
CBasic programs into
Microsoft Basic listings, edit
disk sectors directly, reinstate
erased files and lots more.

Then there’s the Sourcerer
module, a ‘range of intelligent
dissemblers’ and TRX, a
module allowing files to be
transferred between machines
using an RS232 link.
Screenwright + Keybase is a
module which allows you to
develop screen formats and
file handling facilities and
automatically codes these in
Basic; and the final module in
the range is Screenplot, which
allows you to use your

- machine’s graphics

capabilities.

If you buy all five modules
at once, says the blurb, you
save a third of the cost of
buying them all separately.
The snag is that the brochure
doesn’t say what they cost
Find out from the importer,
Export Software International
(you figure it out) in
Edinburgh on 031-556 3266.

Free port for job
generation

Doyen of the micro industry
Clive Sinclair is championing
the cause of free ports,
claiming that they would
stimulate employment.

In a letter to The Times
earlier this month he
suggested that a free port in,
say, Dundee could generate
‘hundreds, possibly over 1000,
new jobs’ to meet the needs of
Sinclair Research alone.

This suggestion comes hot
on the heels of industrial
unrest over redundancies at

the Timex plant in Dundee
where Sinclair’s manufacturing
is done.

At one stage Sinclair was
threatening to withdraw
completely — a move that
would lead to hardship in an
area already severely hit by
unemployment.

Free ports offer great
attractions to exporting UK
manufacturers. This stems
from an anomaly over import
duty. Under the weird and
wonderful idiosyncrasies of
British law it seems that if you
want to import a component
to build a machine in Britain
you pay 17 percent import
duty. But if you want to
import a complete machine,
the import duty is
considerably smaller — a
mere five percent.

This is an active
disincentive to British micro
manufacturers, as was
highlighted by their trade
organisation in an impassioned
letter to the Prime Minister
last November.

Members of the group
claimed that they would soon
be forced into the position of
shutting down their factories
and setting up a business
importing foreign micros from
their own front rooms.

Although Sinclair sought to
disassociate itself from the
impassioned letter, and
ultimately resigned its
membership of the trade
organisation, the issue of
import duties remains a
pressing one.

In Sinclair’s words to
The Times, ‘My company sells
small computers. The major
import cost in these is
semiconductors, which for the
most part are imported from
outside the Common Market
at a duty rate of 17 percent,
whereas only 5 percent must
be paid on finished computers.
This places the European-
based manufacturer at a
disadvatnage relative to a
foreign producer.’

Another UK micro
manufacturer, Torch
Computers, was less sure of
the benefits of rationalising
import duties. ‘Even if import
duties did go down I'm not
sure how much it would be
passed on to the computer
companies, which mostly get
their components from
importers who could just
increase their profits,” said
Torch’s chairman Martin
Vlieland-Boddy.
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COMPUTER SYSTEMS
FOR BUSINESS

Choose your business computer system in our
comfortable office environment where our
highly trained staff will demonstrate the best
systems and software available in the market.
Be assured that everything you take for
granted to be included in your systems
package, training, engineering and the right
system and software for your specific
requirements, will be part of the CIRCULAS
promise of satisfaction.

CIRCULAS

LIMITED
69/73 THEOBALDS ROAD LONDON WCl L
TELEPHONE 01 242 0223 PR
We supply ] ) y ] ) o 'é‘;)'b\bz. ?}0
BRI Ooes oy b o NI Mo e i Fle € oo o

2 9 ® Fortran, Pascal; Sophisticated applications software
D HLe available.

IBM_PC Operating system PC DOS; CP/M; 620 K Dual
L disk drive; Winchester disk drives available;
Supports Basic, Cobol, Pascal, Fortran, Range of applications

soft’ware and peripherals. -
Operating system Apple DOS, RN
'qpp'lec l():P/ I\C/I; gotally rréodular system; il o ‘&\3("'
supports pascal, Cobol, C, Fortran, Basic; . A 3
Vast range of educational and XY \Z
applications software availabie.
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MOUSE MAKES MICROS MANAGEABLE

Jane Bird reports on the latest way to interact with your computer.

In January, PCW was invited to two
previews of new products based on the
latest gimmick — the graphics mouse.

If you think this sounds like some freak
creature escaped from a video game and
running wild on the screen then you are
some way off the truth. The graphics mouse
does not run wild: it is under the strict
control of the user. In fact, the mouse is the
user-friendly creature that enables the user
to feel in control of the total system.

Two new products incorporating Graphics
Mouse Technology (GMT) are a dedicated
micro from Apple, called Lisa (Locally
Integrated Software Architecture) and a
portable software system VisiOn (Operating
Environment) from VisiCorp.

Broadly speaking, Lisa is polished and
expensive while VisiOn is clever and
cheap.

Now the whole point of the mouse is that
he will be the friendly vehicle that smoothly
ushers in the next generation of computer
users. These are the executives who, as we
are always being told, have a phobia about
keyboards.

But how can a mouse replace a keyboard?
Answer — it can’t. A keyboard is still
essential for the text input. But so long as a
secretary is on hand for the text-inputting
bit it really is amazing what you can do with
a mouse.

You skate the mouse around on your
desk and a pointer moves correspondingly
on the screen. The Lisa screen displays a
set of ‘icons’ or visual representations of
system facilities. For example, a waste-
paper basket, a clipboard for temporary
information, and a filing cabinet. If you use
the mouse to locate the pointer on the filing
cabinet and then press the button on the top
of the mouse this opens the cabinet and lets
you get at what is inside. On screen you
then see a set of visual representations of
what is inside — clock, calculator, folders
and empty folders, and tools to cut, copy
and paste. You locate the pointer in turn on
whichever facilities you wish to use and
press the button on the mouse to open the
window on the item you want. It all
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functions rather like a graphic representation
of a menu-driven system.

Both Lisa and VisiOn allow you to view
multiple windows at a time and to integrate
information in them into a new window.

Lisa offers graphics, decision-making
tools for spreadsheet and calculation applic-
ations, word processing, communications
and file-management.

But the most spectacular facility on Lisa
is the free format graphics. This allows you
to draw smoothly in lines or circles, to
stretch these drawings big or small — you
can stretch them so big that only a tiny part
of the whole is visible on screen — and you
can shade them in a variety of different
shading patterns.

Graphs and pie-charts can easily be
generated from data. There are 720 by 364
pixels on a screen and the picture is clear
and still. But it is unfortunate that Apple
shows no interest in supplying a colour
monitor on Lisa — especially considering
the price which is £7000 for a system
including printer.

Lisa has 1 Mbyte of random access
memory (RAM) and two dual 860 kbyte
disk drives. It contains three 8-bit processors
and a Motorola 68000 processor. The
operating system is completely new and
incompatible with the Apple II or Apple
III, so you cannot run your existing
applications programs on it. But Micro
Focus has already developed a standard
Cobol compiler which Apple will be
making available on the system. A Unix
look-alike, UniPlus, has also been developed
for Lisa. A Pascal development environment
is being made available to software houses
so that they can add their own applications
software.

One nice feature of the system is that the
software prevents you from removing disks
until files are closed. Similarly, if you try to
switch off in the middle of open files then
the system closes them for you before
closing down.

My gut reaction to Lisa is that this is a
very expensive executive toy. It seems like
a lot of money to spend to get an electronic

version of your desk without even the
facility to run VisiCalc.

Apple is optimistic. Let’s face it, with the
much-vaunted 300 man-years of develop-
ment that’s gone into the system it has to be.
This compares with two man-years of
development that had gone into the Apple
II at its time of launch, and 25 man-years
on the Apple III at its launch. But note that
Lisa was only announced in January, and
the time of arrival hangs uneasily around
summer and autumn of this year.

The price doesn’t look quite so outrageous
when you stand Lisa up against its closest
contender, the Star from Rank Xerox.
‘With the Star you are talking about a
minimum of £15,000 for the system plus
£50,000 for Ethernet which you need to
use the Star,” said Apple’s marketing
director Keith Hall.

Both Apple and VisiCorp acknowledge
their debt to the Star. ‘We have borrowed
very heavily from the Xerox Park work but
they have built a dedicated machine which
is very expensive, and for the average user
we wanted only to provide the software for
his existing micro,” said Gerald Diamond,
vice president of VisiCorp.

Certainly, if price is critical then it’s
VisiOn that you want. And VisiOn will
have the great advantage of combining with
standard operating systems and existing
applications software. Vendors will be
supplied with interface specifications so
that they can adapt their own hardware or
software to run in conjunction with VisiOn.

VisiOn sits between the operating system
and the various applications packages.
VisiCorp will be making the technical
specification of the operating system inter-
face available to manufacturers who wish
to implement VisiOn on their own machines.
The minimum hardware configuration will
be a 16-bit processor, hard disk, high-
resolution graphics and 256 kbytes of RAM.
VisiOn adopts the facilities of the operating
system so that if multi-tasking can be
handled by the operating system then you
can use VisiOn in multi-tasking operations.

VisiCorp wouldn’t be drawn on price but
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KEEP YOUR OPTIONS WITH

MIRAGE

A NEW GENERATION OF DATA BASE

MIRAGE has been thought out on a human scale. Design MIRAGE can be accessed directly from your programs.

and set-up of a Data Base take less than an hour. Unlimited on-line addition, retrieval and modification of
1 . your informations.

MIRAGE offers just the right number of features to solve

your business problems. MIRAGE has response time which will surprise you.

MIRAGE uses relational data management techniques to MIRAGE enables you to use normal, existing files. Its struc-

achieve unique flexibility. ture is easy to modify interactively.

MIRAGE main specifications and tools:

99 files of 65535 records For creation:

— DBSCHEMA, design tool
Possibility to have 1 direct access key and 5 chained access keys — DBUTIL, preparation tool
perme For Programming:
independence of data and pointers — DBPUT, to add a record

— DBGET, to read a record
Multi-users possibility is under development — DBDELETE, to suppress a record

"MIRAGE is programmed entirely in PASCAL and is independent of any Operating System. Initially
available under CP/M at £475 excl. VAT. Training and technical support on demand. MIRAGE is a
product of DATASOFT International.

For additional information, please write to:

DATASOFT INTERNATIONAL

2 YORK ROAD, MAIDENHEAD, BERKS SL6 1LR Tel: (0628 21957)
DEALERS AND OEM ENQUIRERS WELCOME

Somewhere handy to put your

The Willis Mini-Disk file is the idea you hoped someone would
come up with. A handsome virtually indestructible file which
holds your valuable programs and data files neatly filed and
indexed ready for immediate use.

Disks are stored in 10 sections, each with an ingenious lift
mechanism. which enables you to fan display them five at a time,
using only the thumb and forefinger.

The file holds fifty 5%" Mini Disks and you'll wonder how you
ever did without it.

Just one of the items from the Willis Catalogue.

To order please use coupon. By taking advantage of this cash
with order offer, you are saving £5.55 on the normal price.
*Virtually indestructible with smart cream plastic base and tinted
polycarbonate lid. *Lockable for security and easily transportable
with carrylng handles. *Each disk neatly filed even if box is not

~ Just£35.00

| To: Willis Computer Supplies Ltd., FREEPOST, PO Box 10, Southmill Road, Bishop's Stortford
Herts CM23 1BR. Telephone: Bishop's Stortford (0279) 506491.
Please send _ Mini Disk File(s) at £35.00 plus £2.00 p&p and your colour catalogue.
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hinted at cheapness, noting that it wishes
VisiOn to become a standard and adopted
by as many people as possible.

The IBM Personal Computer and the
Digital Equipment Professional are the
only machines that VisiCorp has promised
will have VisiOn so far — ‘but the early
indications are that VisiOn will be the next
standard for personal computing,” according

to Diamond.

VisiOn, too, is promised for the ‘summer’
and will come with packages for the
standard applications of spreadsheet, data-
base management, graphics and word
processing.

Both Apple and VisiCorp believe they
have come up with products that will win
over the next generation of computer users

— the office professionals. This is a vast
potential market with lots of money to
spend. Apple admitted rather ruefully that
it is investing large sums in general market
preparation, the benefits of which might be
reaped by other companies. ‘There is lots of
market education to be done,’ said Hall.
Then it’s over to you, mouse!

CTUK! NEWS

In September 1980 the general public was
pretty much in the dark as far as microcom-
puters were concerned. Certain union
leaders were gaining a great deal of publi-
city by telling people that they would soon
be replaced by silicon chips. They were
also generating a great deal of fear of the so-
called micro-revolution which was about to
engulf us all. Government activity at this
time was sporadic and it was clearly not
going to get its act together for a while.
Something definitely needed to be done to
counteract the negative feelings surround-
ing microcomputers. There were a few
magazines, (PCW, Practical Computing
and Computing Today were the top sellers)
but these tended to be bought by the already
enlightened. What was needed was a direct
approach to the public, to the sort of people
who wouldn’t be seen dead in a computer
shop. It was then that we launched Com-
puterTown UK.

Loosely based on ComputerTown,
USA! which I had discovered on a visit to
California that March, ComputerTown was
to be a non-profit-making, non-commercial
attempt to introduce personal computers to
the general public. Derrick Daines was the
first brave soul to go to his local librarian
and get permission to run ComputerTown
sessions at Sutton-in-Ashfield public lib-
rary. Days later, I plucked up courage to
ask the Hillingdon Borough Librarian for
similar facilities. So started Computer-
Town UK. Since then, volunteers up and
down the country have joined the Com-
puterTown movement and, by all accounts,
are having a lot of fun as well as being
damed useful to people who just don’t know
where to start.

Now there are around 40 Computer-
Towns, and the number of people wanting
to start them up is still growing. This has
come as something of a surprise since we
thought at the beginning that it would last a
couple of years, by which time the news-
papers, the television and the government
would have made everyone aware of the
potential of these little machines. In fact I
think that all three have made a very good
start but, to date anyway, they have still
steered a little towards the ‘gee whizz’. This
situation is improving all the time but there
is clearly a continuing need for a Computer-
Town type of activity.

As time has. gone by, ComputerTown
has changed. Many of them have ended up
with so many regular people that they have
almost become clubs — which is a shame
because they then tend to frighten off the

By David Tebbutt o

very people they originally set out to
attract. Others have entered a lovely sym-
biotic relationship with local clubs in which
the ComputerTown feeds the interested
members of the public into the club and the
club sends volunteers to run Computer-
Town. That, to my mind, is an almost per-
fect way of arranging things. The *Towns in
and around Croydon and those around
Gateshead are excellent examples of this in
action.

Another development was that of
ComputerDays. A number of groups
decided to have a big one-day event and, in
each case, they were wildly successful. The
nice thing about these for the volurteers is
that they can invest time periodically,
whereas a regular fortnightly session some-
times proves too much. Bill Gibbings must
take all the credit for the idea — he ran the
first ComputerDay in Retford. Frank
Fadipe deserves a special mention too
because he developed the ComputerDay
idea into a ComputerWeek!

And so it goes on. It’s impossible to
single out all the people involved. They
know who they are and they know that their
efforts are mightily appreciated, especially
by the thousands of members of the public
who have passed through their hands.

By now you may be getting suspicious.
Why’s he going on about the past so much?
The answer is that we feel the Computer-
Town News page tends to get a bit repeti-
tive and, dare I say it, boring — especially
in winter when everyone seems to hiber-
nate. So, we all got together and cooked up
a new approach to reporting Computer-
Town activities. First of all, this page is to
be replaced by a sort of notice board con-
taining announcements of things like
people looking for volunteers to start a new
*Town, details of where to get CTUK infor-
mation and notes of shows, events, good
books, programs — anything in fact that
you think would help other *Town organi-
sers. Big news, like new ComputerTowns
starting up, will find its way into the News
pages of the magazine and articles from
ComputerTowns will be published as fea-
tures providing they pass muster with the
editorial department. For this to happen,
you must keep us posted about your
activities and discoveries, no matter how
minor. If you feel you have information
which can help others interested in Com-
puterTown then please write in with the
details. I'm sorry we can’t take phone calls.
The truth is that we, too, carry out all CT
activities in our own time. Articles for

publication must be interesting, informa-
tive and maybe even inspirational. They
will have to be reasonably well structured
and written although the editors aren’t
averse to a bit of rehashing. Finally, the list
of ComputerTown contacts will continue to
be maintained in the Direct Access section
of PCW.

This new approach is much more flexible
and 'm sure that it will prove to be even
more successful than what has gone before.
We have secret plans to make sure that the
ComputerTown notice board grabs your
attention.

'Of course, it’s all very well to say all this,
but it does depend on you to make it hap-
pen. If you've learnt something from run-
ning your ComputerTown, for goodness’
sake share it with the rest of us. You can’t
say that in the hundreds of thousands of
man-hours that have gone into CTs you
haven’t learnt something that’s worth shar-
ing with other readers. Come on, put pen to
paper. If you just write the way you feel
then you’ll find the words will come easily.
If you’re uneasy about it, PCW won’t mind
giving your work a final polish. After all, it’s
what editors are paid for, isn’t it?

The new approach starts next month. I
figure that if you’d like your Computer-
Town to be featured in any way, you’ve got
about two days to get the copy to us. Goon,
try. We look forward to hearing from
you.

END)

ComputerTown UK! is an ever-growing
network of computer literacy centres
where members of the public are given
free access to microcomputers, courtesy
of those willing to volunteer their time
and equipment. ComputerTowns might
be found anywhere — in a church hall, a
library or perhaps a school after hours.
The aim is to make computers enjoyable
and non-threatening and, because Com-
puterTown is entirely non-commerical,
overt axe-grinding of any sort is banned.
Guidelines are available for those
interested in setting up their own "Towns:
Write to CTUK!, PCW, 62 Oxford
Street, London W1A 2HG. Remember
to enclose an A4 SAE for your reply.
Please don’ttelephone PCW for informa-
tion as CTUK! is entirely a spare time
activity.
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BM'S 'SECRET’

Chris Morgan of Byte magazine reports on what could be the basis of IBM’s next PC.

IBM 2000 INSTRUMENTATION COMPUTER
OR THE NEXT PERSONAL COMPUTER?

The best-kept secret of 1982 may have
been that IBM makes a 68000 computer. If
that surprises you, you‘re not alone. The
unit, called the IBM 9000 Instrumentation
Computer, is IBM’s second major micro-
computer product — the first, of course, is
the IBM Personal Computer. The 9000
made its debut this past summer at the
Comdex show in Las Vegas, though it was
first announced last May by IBM’s sub-
sidiary, IBM Instrument Inc, in Danbury,
Connecticut. The May announcement was
so low-key that few people took notice.

The machine is marketed as a laboratory
instrumentation computer, yet its design
innovations and modularity make it a
natural candidate for a business or general-
purpose computer — with the appropriate
engineering and cosmetic changes, of course.
IBM has declined to comment on this
possibility, however.

In this article I’ll describe the features of
the machine, which I saw during a recent
visit to the IBM Danbury facility, and
speculate about the importance of a 68000-
based microcomputer from the world’s
largest computer company.

Why has IBM decided to offer a 68000
computer? To answer that question, we
interviewed the machine’s designers at
IBM Instruments, a recently acquired,
wholly-owned subsidiary of IBM. For
years it has been active in the design of
computer-oriented laboratory equipment.
The division’s status as a separate profit
centre within IBM allows it to experiment
more freely with unusual computer designs
— in particular, development of a laboratory-
oriented microcomputer.

The incentive to do this came after a
major change in the instrumentation field.
During the 1970s laboratory techniques
such as nuclear magnetic resonance and
gas chromatography became more popular
— techniques that required much sophis-
ticated mathematical calculation. These
calculations demanded more in the way of
mathematical  analysis than  8-bit
computers could deliver. For example,
Fast Fourier Transform analysis (a
common mathematical technique in the
laboratory) consumes huge portions of

memory. Thus laboratories had to stick to
more expensive but powerful mini-
computers. A real need arose for ways to
improve the productivity and cost-
effectiveness of data acquisition and
processing in the laboratory.

So the IBM 9000 was born. It has the
memory space (up to 5 Megabytes of
RAM!) to handle sophisticated laboratory
mathematics. It has modular hardware fea-
tures needed in the lab, such as a high
resolution colour printer to create graphs
and charts, a swivelling CRT display, and a
movable keyboard that can go where the
experiment is. More importantly, it has the
Motorola 68000, a powerful 16-bit
processor. Long a favourite with many
software designers, the 68000 was chosen
by IBM despite the fact that the IBM
Personal Computer uses the Intel 8088
processor (which is not a true 16-bit
processor). The 68000 won out mainly
because of its superior Benchmark perfor-
mance. According to its designers, the
68000 gives the 9000 a better price/

performance ratio and provides a standard.

method to control all IBM instruments. The
9000 has real time multitasking capability
— important in data acquisition — and its
five I/O interfaces allow it to be easily
connected to a variety of laboratory
instruments.

The real star of the 9000 is its remarkable
state-of-the-art planar processor board.
Seven layers deep, it is literally crammed
with ICs and VLSIs to the saturation point.
IBM says the board could not have been
manufactured just over a year ago because
of its high chip density. The board has more
than 1600 test points. On this single board
are the complete computer, five I/O ports,
the disk controller, and slots for an
auxiliary expansion card that will hold up
to five Versabus cards. The advantage of
single board construction is the freedom
from printed-circuit board connection points
— a major reason for computer failure.
{Incidentally, IBM will swap processor
boards with customers in an overnight
service in case of hardware failure.) The
32-bit Versabus insures compatibility with
future instruments. In addition, the

Versabus stands an excellent chance of
becoming a standard bus in the future.

One look at the 9000’s processor board
reveals its designers’ egalitarian approach:
it contains ICs from over a dozen US and
Japanese comapnies — AMD, Signetics,
Motorola, National, TI, Intel, Intersil,
Hitachi, Western Digital, and others. Each
chip was chosen for its spec alone. This
would hdve been unheard of back in IBM’s
monolithic days, when practically every IC
inside an IBM computer was ciustom-made
by IBM.

Hardware

The IBM 2000 is well suited to the
laboratory: its modular construction
revolves around a basic chassis containing
a processor board, a 12in black and white
VDU display, and a 57-key Keypad, all
selling for $5695. The 9000 has been
engineered with the crowded laboratory
bench in mind: the modules stack vertically
to conserve space. When augmented by the
printer/plotter, keyboard, and a host of
other options, the 9000 becomes a power- |.
ful 16-bit computer system. The basic sys-
tem module (processor board, VDU, keypad
and chassis) measures 22.3in x 17.2in x
23.2in. It weighs in at 31.51b (main chassis
alone) or 78.81b with VDU, printer and
keyboard.

In addition to the RAM and ROM within
the machine, there is a 64 kbyte (12 bit
word) graphics memory to handle the
screen display. The Motorola 6845 video
control chip is used in the IBM 9000. Other
features include a memory-protect scheme
(useful in multitasking applications) and
composite video.

The IBM 9000 automatically conducts a
power-on diagnostic routine, and a second
diagnostic routine can be initiated by the
user.

The VDU display has excellent resolu-
tion (768 by 480 pixels) and one felicitous
feature: a single handle control that lets you
quickly shift the position of the display
horizontally and vertically by merely pull-
ing the handle toward you and repositioning
the screen. Beneath the screen is a row of
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user-definable keys like those on Hewlett
Packard machines. The printer/plotter is
well suited to the 9000, with 220 by 336
dots per inch and excellent four-colour
printing.

The 57-key user-definable keypad is
perhaps the 9000’s oddest feature. Yet
having that many user-definable keys could
be useful for some applications. One spec-
tator at the Comdex show suggested using

the keys to represent Wordstar commands.
Though I'm no fan of this type of touch-
sensitive key, I suppose it does the job.

Software

The 9000 operating system (custom
designed by IBM) has multitasking capab-
ility and a sophisticated I/O manager that
queues up all I/O requests. The software is

The complete system (above) and its
familiar-looking keyboard (below).

menu-driven with keyword bypass for the
expert user. The system features
contiguous file allocation to minimise
access time, and the various high-level
languages (Basic, Pascal, and Fortran 77)
all share a common graphics interface — a
decided plus.

Laboratory-oriented software includes a
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Probably the most crowded PCB of all time.
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’BM s SECRE T Technical specifications
M’CRO ll;r(‘)";&ssor ll\r;%tlt(arola 68000

RAM 128k, expandable in 256k units to 5 Mbytes.
gas chrc?matog,r aphy program et Zlos Display 12in raster-scan CRT with 768 by 480 pixel bit-mapped
e s e S (e ater display; 80 character by 30 row green on black display.
s U Keyboard 83 key, full ASCII, auto-repeat on all keys. 10
o programmable function keys.
CO"C’US'O"S Keypad 57 pressure-sensitive keys in three colour-coded rows. All
The IBM 9000 is ideally suited to the :ﬁfrglser definable, six keys have LEDs under software

o LT e g S Disk drives Up to four drives in any combination. 5 %in double-sided,

processor board could become the heart of double density. 8in doubled-sided, double-density. IBM
a general-purpose microcomputer for the o ———

business market. As I said earlier, IBMis | 40 pcog IEEE-488, three RS232C serial ports, one 8-bit parallel
B =L e orl RIS R E T as o] bi-directional port with handshaking and TTL-level

(Incidentally, IBM 9000 customer deliver-

( f signals.
ies dsltll?uld have begun by the time you System software IBM custom operating system.
read this.) Languages Basic, Pascal, Fortran 77.

I think the 9000 is, in its quiet way, one of
the most exciting announcements on today’s
microcomputer scene. I predict it will start
showing up in all sorts of unexpected
applications. In one gesture IBM has
legitimised a microprocessor that deserves
more attention: the Motorola 68000.

‘As you see, gentlemen, our marketing survey produced some unexpected results.’

[

Snazzy graphics fo lab work.
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WINCHESTER
KILLER-£750

The incredible Scorpio 6.2 Mbyte
hard disk alternative from

HAL Computers

annihilates small

capacity Winchesters.
DISTINGUISHING

CHARACTERISTICS 3 /-'

Hard disk capacity and speed with
the capability of interchangeable media.
Scorpio 8 eliminates the worries of head
crashes, drive alignments, lost data or backup, with a
new application of field proven floppy technology.

Fully Apple Il compatible — DOS 3.3, Pascal 1.1 and CP/M.
Uses all standard Apple DOS commands — appears to
Apple as a massive 8 inch floppy.

HOW SCORPIO 8 IS KILLING THE SMALL
WINCHESTER

CAPACITY (MB)

0.15MB FLOPPY DRIVE

3MB HARDDISK REWARDS

B Winchester capacities on floppy disks.

B Removeable media — a cartridge pack
of five 5.25 inch diskettes each of 1.2 Mb
capacity.

6.2 MB SCORPIO 8

BYTES PER £ B High speed DMA data transfer.
B Cost effective and software compatible
disk memory expansion.
_l 50 IRLCREICAE B Removeable media means separate
packs can be kept for different
3000 HARD DISK applications.

B All this for £750 complete.

8250 SCORPIO S8

To claim your rewards contact us at the
address shown below.

'// HAL Computers Limited
/ Invincible Road, Farnborough
/ Hants.GUI47QU

/ VAR Telephone (0252)517175
P22/ Telesales(0252)517171
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DATAPRISM

Kathy Lang reports on a multi-version general purpose data management package.

This month we are back with general pur-
pose data management packages, looking
at DataPrism, which comes in three ver-
sions and runs under CP/M (the manual
also mentions versions for CP/M-86 and
Unix). The simple version has facilities for
storing information in individual files,
which can then be edited, displayed on the
screen or printed. This version permits
access to data only by key; keys are used
both to find particular records and to deter-
mine the order in which records are to be
displayed or printed. Screen and report for-
mats are provided by DataPrism, but the
user also has a limited facility for printing
output in formats of his or her own
design.

A more sophisticated reporting facility,

MASTER MENU

Bonsai — DataPrism
06/30/82

Select function:

Maintain Files
Browse Files
List Files

Forms Print
Report Print

Set Today’s Date
Set Environment
Utilities

Define Files
Define Menus
Define Passwords
Compile Reports

M
B
L
F
R
D
E
U
D
DM
DP
CR

Enter desired selection or ‘END’:

Fig 1 DataPrism main menu

allowing full screen formatting as well as
formats for printed reports, is an optional
extra, which can be further enhanced by a
feature which allows you to select items for
printing from more than one file.

Finally, for the experienced program-
mer, there is an option which gives access
from users’ programs to all the screen
handling and file management features of
DataPrism, and also allows the tailoring of
menus and gives some protection against
unauthorised access to files and functions.

In this review you can assume that the
features being described are those of the
basic package, except where I explicitly
mention one of the more advanced (and
more expensive) options. Throughout I
shall also describe the features of the CP/M-80
version of the package which I tested (the
manual refers also to a CBasic version,
which is more restricted in its ability to
handle large records and files).

DataPrism is operated by a combination
of menus and questions-and-answers. The
main menu is shown as Figure 1; those fea-
tures which are available only with optional
additions are indicated (DataPrism actually
displays on the main menu only those func-
tions which are available to your particular
version of the package.)

Before a data file can be used, its struc-
ture must be defined with the File Defini-
tion function. Once defined, the structure
may be modified, but if the data file already
contains records then the file must be
copied and the indexes rebuilt if the pac-
kage is to work properly. Each file descrip-
tion is given a number as it is defined, and
throughout the package the file is then
referred to by this number. This saves typ-
ing in the name each time, but it gives rise to
other complications, which I’ll talk about
under ‘Reporting’ later on. All the keys
through which a file is to be accessed are

Max file size
Max size record

text
Max no fields 999

Max field size
Field types

Fig 2 Constraints

CP/M limit or disk size, whichever is smaller
256-9999 characters, depending on memory size — see

35 characters, 14 digits
Character, numeric, date (month/day/year), monetary
(dollar), yes/no, auto-index

defined at this initial stage; they can be
changed or modified later, but only if the
indexes are rebuilt before the file is used
again. This can be a quite lengthy process
for a large file, as the Benchmark results
show. The data itself is stored in a standard
ASCII file, which can be created or read by
many packages such as Wordstar, and by
most programming languages including
MicroSoft Basic.

The key facilities are very powerful. You
can define a key as unique or duplicate; for
a unique key field, an operator will not be
allowed to enter a value which already
exists in the file for that field. Duplicate
keys may be single fields, or composites of
up to 10 fields or parts of fields. If a key is
composed of several fields, you must
specify a value for each field when access-
ing records through that key. These fea-
tures speed access to individual records,
but they put a premium on getting the file
structure right early on, especially for large
files. However, the fact that the complete
index (on all keys) is kept up to date
automatically is a very valuable feature,
and is rarely found even in much more
expensive packages.

Constraints

The major constraints on the use of Data-
prism are shown in Figure 2.

The limit of 35 characters in an alphabetic
field could be a problem in some applica-
tions. On the other hand, DataPrism allows
you a much larger record than is common.
The actual maximum depends on the avail-
able memory, as the limit is 256 characters
plus 200 characters for each 1k of your
micro’s memory above 48k. So a typical
CP/M system with 56k (64k less 8k for the
operating system) could handle records of
up to 1856 characters. Key lengths are also
restricted: unique keys may be up to five
characters, and each field forming part of a
duplicate key may be 20 characters long. If
longer fields are specified as keys, only the
first part of the field is used.

Every field in the record must have two
names: the first, limited to eight characters,
is used when abbreviated names are needed,
for instance in reports where space does not
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MAGy/base FILE DEFINITION DETAIL PRINT

File Attributes: File Number 3 — Bench Test file for PCW Review

Fig 4 File definition — example field.

File Number 3
1. File ID PCWBTDPM
2. File Description Bench Test file for PCW Review
3. Disk Drive ID B
4. File Storage Mode E
5. Next Auto Index 2
6. Auto Index Increment 1
7. Number of Fields 21
8. Number of Keys 1
9. Record Length 154
Fig 3 File definition — attributes
Field Number 9
1. Field ID SUPP2
2. Field Description Supplier2
3. Field Type N
4. Minimum Field Length 5
5. Maximum Field Length 5
6. Decimal Places 0
7. Minimum Vale 0
8. Maximum Value 0

permit the use of the extended description
of the field, which may be up to 30 charac-
ters. It is useful to be able to specify a longer
description, but I would have preferred this
to be optional — often the short name is
self-explanatory, and it is tedious to be
obliged to type it twice.

File creation and
deletion

Files are created by setting up a file defini-
tion, and then adding data to the file.
Indexes specified in the file definition are
set up and maintained automatically as part
of the file maintenance process. File defini-
tion is a rather tedious process — all infor-
mation is entered on a message line near the
bottom of the screen in response to a ques-
tion from DataPrism, and the file definition
is assembled from the replies. One screen is
devoted to a description of the file (as
shown in Figure 3) and then one screen to
each data item (a typical description is
shown in Figure 4).

After each description has been entered,
you have the option of changing any item
before saving — but the method used is to
specify the number of the item to be
changed and then to enter the whole of the
corrected value. No actual editing of the
definition list is possible, either on the res-
ponse line or — much better — in situ in the
body of the screen; indeed DataPrism
makes no use of the keyboard’s cursor
movement keys at all. During file creation
this might not be a great hardship, as you
will not want to create new file descriptions
very often, but the same method is used
during data entry, which could be exceed-
ingly tedious.

If you already have information in a data
file, DataPrism makes it easy but rather
slow to bring this data into its filing system.
DataPrism stores its data in ordinary
ASCII sequential files, using separate files

for file definition and for indexing. So you
just have to make sure that your data is
either in fixed field format or in the usual
Basic variable format (fields comma
delimited, strings enclosed in quotes), des-
cribe its structure to DataPrism, and build
an index. I found this quite straightforward
to do for my Benchtest file, but it was quite
slow — see BM10 in Figure 7.

Once the file definition file has been
created, it can be amended, but only within
quite severe limits even if no data file has
yet been linked with it. For instance, I was
able to change the type of a field, but not its
length without changing other fields in a
complementary way, so that the record
length remained the same. If you need to
make more major changes, such as adding
an extra field to each record, you must
create a new file definition. Any fields
which are to be taken from the old file must
be defined in the order in which they appear
in that file, with new field(s) at the end.
(This involves typing in the file definition
all over again — I couldn’t find any way to
copy a file definition before amending it.)
You then replace the old data file with the
new (DataPrism puts blanks in each new
field), and rebuild the index. The time taken
to do this for my Benchtest file is shown as
BM1 in Figure 7.

Screen display

When displaying data in order to amend it,
you must access the record you want to
change by a specific key. Matching occurs
if DataPrism finds a record with the key
field equal to or greater than the value
specified. Once the record has been dis-
played, you can then browse through the
file in the order given by that key. For
instance, if you are looking for a customer
called Smith, but don’t know his initials,
you can request a match on surname Smith
(assuming surname is a key field). If the
first ‘Smith is not the right one, you can

‘scroll through looking at each Smith in turn

to find the right one.

Once the record is found, it is displayed
in a standard format, with 16 fields on each
screen; each line consists of the field des-
cription followed by the value in the current
record, and each line is numbered in
sequence starting from 1. To amend a data
item, you specify the number of the line on
which the field is listed, and give the value
which is to replace the current field value.
No editing is allowed. The way the screen
looks during this process is shown in Figure
Se

When you are adding a record, once
you’ve begun to enter fields you must enter
a complete, valid record — you can’t
change your mind after the first field is
entered. All field values must be entered
from the keyboard: there is no facility to
calculate the value of a field and embed that
calculation in the file description, nor to
‘echo’ a previous field value or record.

If you want to display a record, but don’t
want to change it, you can get more sophis-
ticated data displays by using the optional
Report Writer. This allows you to specify
the positions in which fields are to be dis-
played, by setting up a report format file
which is then applied to the data file and the
results shown on the screen or printed, as
you wish. It is used in exactly the same way
whether screen or printed output is required,
so I shall describe it in more detail in the
next section.

Printed reports

The simple version of DataPrism has two
functions which give printed reports. The
List function gives the ability to print one or
more fields from each record, and to total
those which are numeric. All formatting is
carried out by DataPrism, with assump-
tions about standard page size, etc.
Records may be selected by specifying a
range within which one or more key field
variables are to lie. You may also specify

FILE MAINTENANCE
CHANGE
Bonsai — DataPrism
06/30/82

Display/key description/ /key value/:

/field value/
/field value/
/field value/
/field value/
/field value/
/field value/
/field value/
/field value/
/field value/
/field value/
/field value/
/field value/
/field value/
/field value/
/field value/
/field value/

/field description/
/field description/
/field description/
/field description/
/field description/
/field description/
/field description/
/field description/
/field description/
10. /field description/
11. /field description/
12. /field description/
13. /field description/
14. /field description/
15. /field description/
16. /field description/

SRCISCASD o= CIIS =

Enter change number, N=Next,
RETURN=Page or ‘End:

Fig 5 Record Change screen format
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DATAPRISM

that only certain fields are to be listed — but
to select these, you are given the name of
each field in the file in turn, and asked if this
field is to be listed. . . The Forms function
gives more flexibility about layout, in that it
permits the user to design a format within
which fields are to be printed. This can be
used for standard letters, labels and so on,
rather in the manner of packages such as
Wordstar’s Mail/Merge option. However,
the format for printing cannot be set up
within DataPrism, as it has no editing
facilities. You have to set up the format file
with an editor such as CP/M Ed (ugh!) or a
word processor such as Wordstar, which
rather diminishes the point of the exercise,
as Wordstar Mail/Merge can read Data-
Prism Normal-Format files.

The method of creating a format file with
an editor and processing it in DataPrism is
also used by the Report Writer optional
package, but here there is a further com-
plication in that the report definition must
be ‘compiled’ before it is run. Any errors
found during this compilation are flagged
for you to correct; but of course to do this
you must leave DataPrism, edit the report
format file, return to DataPrism and recom-
pile. I expect my resistance to this approach
was heightened by finding a couple of
apparent bugs in the report format com-
piler, but I felt it would have been tedious in
any case.

The report format takes the form of a list
of command lines, each prefaced by a two
character command which shows what kind
of line this is to be. The command lines may
be instructions (such as ‘Define Page Size’)
or layout models showing where field
values or results of calculations are to be
printed. Such command lines or statements
-may not exceed 135 characters. Nor may
they span more than one text line, so you
would need to use an editor capable of con-
structing lines of the maximum width you
wanted to use.

Facilities include the ability to select
particular records with the full range of
comparison operators (such as ‘less than’)
and of Boolean operators (such as OR and
NOT), with comparison among constants,
field values from the current or previous
record, and calculation results. You can
also perform calculations using memory
variables; these calculations may be car-
ried out on every record, when particular
field values change, and when all records
have been processed. Calculations may use
all the usual arithmetic operators and rea!
brackets. You can have these reports dis-
played on the screen or printed, and leave
the decision about which mode you require
until run time.

I found the syntax of the Report Writer
rather tedious, but quite easy to learn; an
example is shown in Figure 6, showing the
instructions used to carry out BM9. The
first line defines the file to be processed, by
number in Dataprism’s internal directory.
(Unfortunately, when you delete a file the
numbers of all the later files are changed so
that the numbering remains continuous -
so any report formats referring to these files
would have to be changed too to reflect the

1: DF:4/1
2: DP:P20
3: CD:'C01+4+F008! COMMENT
4: CD:'C02+F010! COMMENT
5: CD:*C03+F012! COMMENT

>> NUMBER OF ERRORS: 0
Fig 6 Report format for BM9

MAG/base-REPORT COMPILER — PCWBT92 Test 50 version (PCWBT92T)

6: PG:Pricel Total:@C0O1 Price2 Total:@C02 Price3 Total: @C03

Fig 7 DataPrism Benchmark timings

—
BM1 Time to add 1 new field to each of 1000 records 3 mins + BM6
BM2 Time to add 50 records interactively scrolling time
BM3 Time to add 50 records ‘in a batch’ 1 min + BM6
BM4  Time to access 50 records from 1000 sequentially

on 25-character field 18 mins
BMS5 Time to access 50 records from 1000 by index on

25-character field 3 secs + scroll
BM6 Time to index 1000 records on 25-character field 1 hr 40 mins
BM7 Time to sort 1000 records on 5-character field 22 mins
BM8  Time to calculate on 1 field per record and store

result in record na
BM9 Time to total 3 fields over 1000 records 20 mins
BM10 Time to import a file of 1000 records as BM6

Note: na=not available except in Advanced Programming Aids module

|

new sequence.) All fields within records in
the file are referred to by number (eg,
FO008). I couldn’t get calculation lines to
compile if they ended with a field specifica-
tion — hence the rather unhelpful com-
ments on each calculation line, which I put
in simply to get the statements com-
piled. . .

‘The @ sign indicates that the calculation
variables are to be printed in exactly the
position shown on the printed line. Another
special character used to ‘picture’ the dis-
play of numeric variables is the £ sign. In
theory, this character only has special
meaning inside the ‘picture’ brackets, but I
couldn’t getthe Report Writer to interpret it
properly outside those brackets either — it
just refused to print it or the remainder of
the line on which it occurred. This is of
course likely to be a little unfortunate in
commercial environments in the UK.
DataPrism does provide the ability to print a
dollar symbol and to have it ‘float’ in front
of a printed sum of money — what a pity the
designers couldn’t have implemented a
currency symbol in that way, which could
be defined by the user as $, £, F(ranc) or
whatever.

Selection

In the simple version of DataPrism, you
can select for screen display only by
specifying a value to be matched with the
current key (the key may of course be a
composite of several fields, and in that case
you are asked for a match for each). A
match is signalled if a value equal to or
greater than the comparison value is found,
and you may then browse through the file
from this point on. The time shown to
choose records based on key value is shown
in BMS, while BM6 shows the time which
would have been needed to create the
necessary index, had the fields not been
specified as key fields in the original file
specification. When listing or form print-

ing, you may specify a range between which
the key value(s) must lie. In the Report
Writer, the facilities are much more exten-
sive, giving full comparison on any field in
the record using the usual range of com-
parison and Boolean operators, provided
only that a selection can be fitted into 132
characters. BM4 shows the time taken to
select 50 records which match two criteria
on non-key fields.

Sorting

Records automatically appear to be sorted
in the order of whatever key is currently in
use. You can sort on non-key fields as part
of the Report Writer, specifying up to ten
fields for the sort. BMS shows the time
taken to sort 1000 records on one field.

Calculations

With the simple package, the only calcula-
tion possible is totalling when printing
reports. With the Report Writer, you can
do any calculations you like on any field,
using all arithmetic operators and brackets,
and then display or print the results. The
time shown for the Report Writer to calcu-
late the total values of three fields is given in
BMY. Only one of the totals was correct,
but from the symptoms I couldn’t see how
the Report Writer could have made the
errors, nor could I see how my data or
instructions could have been responsible.

Without using the advanced program-
ming features you can’t store the results of
calculations in records in a file, which is
why BM8 wasn’t done.

Security

Within the basic package, there are no
security provisions. The advanced version,
the one with programming aids, provides
the ability to confine an operator to par-
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ticular files and specified functions, and
permits the use of passwords to identify
operators when initiating a run of the
package.

Tailoring

To use DataPrism, you must tailor it to
match your terminal features. This seemed
a pretty straightforward process, although
like most packages you only find out if you
have carried it out correctly when you
actually try to run DataPrism. This tailor-
ing does not include telling DataPrism
about the cursor arrow keys, and these are
therefore not available in any of the three
versions of DataPrism. '

As to tailoring while the package is in
use, the most advanced version of Data-
Prism allows the programmer to access
DataPrism files in the same way as Data-
Prism itself, to design menus of his or her
own choosing, and to use all the screen con-
trol features to give terminal independence.
Included with the advanced module is the
MAGSAM/E file management system,
which can be used either with DataPrism
files or with files created by user programs.
Finally, the format of the DataPrism data
files means that they can be accessed from
most programming languages quite inde-
pendently of DataPrism if needed.
However, since the main focus of these arti-
cles is upon the needs of the serious user
who is nevertheless not likely to be an
experienced programmer, I did not feel it
appropriate to cover this area in more
detail.

Within DataPrism, you can process up
to five files together with the advanced ver-
sion of the Report Writer. (This option
comes with the Report Writer at the same
price, but needs a substantial amount of
memory to run it, so not all systems would
be able to support it.) This gives the facility
for reporting on several files linked
together, for instance on family/child data
files or on stock/supplier files. Beyond that,
you would need to use the Advanced Pro-
gramming Aids module to carry out more
advanced linkages, such as updating several
files in the asame operation. Relations with
other packages and files are covered by
DataPrism’s ability to read and write stan-
dard ASCII sequential files in either fixed
or comma-delimited format.

(3 L3 * o e

Stability/ reliability

If there should be problems with data cor-
ruption (perhaps with a user switching off
without properly leaving DataPrism), there
are two functions to enable the user to
rebuild the data file. I didn’t have any prob-
lems with data during my use of the pac-
kage. However, I did manage to get thrown
out of DataPrism on two occasions with
different errors, getting error messages of
the kind ‘Func=RG Error=EOF Data
File ID=PCWBTDPM'’. I also found the
three apparent bugs in the Report Writer
which I have already mentioned.

User image

The user image of the software — that is,
how the package appears in use — is very

mixed. DataPrism is menu-driven, with
clear well-designed menus and mnemonic
single-letter codes for menu options. Its
approach to file and key selection is sen-
sible. But getting into a function is much
better catered for than getting out of one; 1
never found it possible to by-pass unwanted
questions, and often found I needed to type
the word ‘end’ three times to get back to the
main menu. This lack of imagination is
found, too, in data entry, where one must
enter values for each item even if they are
mostly zero for a particular record, and in
file definition, where I couldn’t find a way
to copy a file definition if I wanted to create
a file similar to one I already had. The
problem reaches the really irksome level
.when referring to files by number — this
saves time at the keyboard, but could waste
much more if you forgot to change the file
number in areport after you had deleted a
file and hence had the reference numbers to
other files change.

Again, the general screen layout is good,
particularly in being consistent about its
placing of file names, instructions, current
data, message lines and so on. But Data-
Prism is highly unimaginative in its
handling of screen input. In particular, it is
very irksome to be obliged to type the num-
bers of variables one wants to change,
followed by the new values, rather than just
whizzing the cursor down the screen, paus-
ing only to change fields on the way. Pre-
sumably the reason is that there must be
terminals somewhere (though I have never
come across any) which allow cursor co-
ordinate positioning, clear and home screen
and so on, but don’t have cursor arrow keys
on the keyboard — but even then one could
permit the user to specify the use of control
keys along the Wordstar lines as a sub-
stitute if necessary. This is particularly
serious in DataPrism, since there is no
forms design facility for screen data entry
— s0 you cannot provide a neater user
image for yourself or your employees,
except by programming it using the advan-
ced module.

This ‘curate’s egg’ syndrome is reflected
too in the documentation. The manual is
very full — to the point of being so verbose
that it is hard to find your way around or to
get a picture of the overall model of the pac-
kage. The only reference I could find to
DataPrism’s quite considerable ability to
display formatted reports on the screen
comes in one line in the middle of the
Report Writer description, where the
screen is mentioned as one option among
four for display of the report. On the other
hand, there are a large number of helpful
examples, which makes a welcome change.
On the minus side again, it does add insult
to injury to find an index listed in a table of
contents (of the Report Writer manual) and
no index in the manual (or in the main
manual for that matter).

Costs

The basic version of DataPrism costs
£175. With the Report Writer the package
costs £325, and with the Advanced Pro-
gramming Aids module £525. As to the
more hidden costs, the most noticeable was
the amount of disk space needed. The pac-

kage- itself is quite, large — it seems you
would have difficulty accommodating the
basic package plus the Report Writer in less
than 370k. Indexing space could also be a
problem — my data file used 152k of disk
for a file where each record has 154 charac-
ters, while its index file, for keys totalling
25 characters, used 52k. As to perfor-
mance, you should find some indications
from the Benchtests which are shown in
Figure 7. As usual, these were carried out
on our Sirius using the (6MHz) Z-80 card
and running under CP/M-80.

The package originates in America, and
is distributed in this country under licence
by Bonsai Ltd, telephone 01-580 0902. 1
would like to thank Bonsai and Michael
Kraftman in particular for help with this
review.

Conclusions

If your requirement is for a simple file
handling package for under £200, with
good facilities for listing files in key order as
well as retrieving them by key, then Data-
‘Prism should do a straightforward job for
you, albeit without any screen formatting of
your own, but with quite flexible forms out-
put to the printer. You should compare it
with packages like Cardbox and Pearl to
see whether it gives the particular mix of
features you need. The DataPrism Report
Writer gives access to much more sophis-
ticated report functions for display on both
screen and printer, but this addition brings
the price of DataPrism up close to that of
some very strong competitors such as
dBasell, Condor, DMS and the cheaper
version of FMS-80. I hope I’ve given you
some idea of DataPrism’s strengths and
weaknesses; I suggest you compare those
with my comments on these other compar-
able packages. E0 |

* *

Missing data

In the excitement of putting together the
results of testing nine packages for the
December summary of data manage-
ment systems, ] made some omissions,
for which my apologies. (The original
articles included the information — it
was just the summary that left them out).
You should note that:

Condor can display selected records
interactively (with DISPLAY) — you
don’t have to create a subfile first. You
may also enter (with ENTER) and edit
(with UPDATE) records interactively.
The emphasis in the manual is on a
‘transaction processing’ approach, but
the commands are there for you to
choose the interactive method if you
wish.

Personal Pearl stores its information
in variable length records of variable
format, allows you to design report
formats on the screen (‘paint-a-screen’)
and keeps all its indexes up to date
automatically. Maximum field size is
the maximum width of a screen line, up
to 132 characters (not 80, as Figure 1
suggested). Importing of ‘foreign’ files
should be available by the time you read
this, and I hope to Benchmark Pearl in
the next couple of months.
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DESKTOP
GENIUS.

Now from Sharp, the Sharp MZ 80A.

A personal computer that Is ready to run the
moment you own it. Because the CRT display,
the typewriter-style keyboard and the: cassette-
based data storage are all integrated into one
complete system that leads the operator, either
amateur or professional, into an incredible new
computer world.

For this computer has the power to do
virtually anything within the range of Personal
Computers. In it, Sharp has combined all its fine
electronic technology in the
field of information

engineering to create

MZ BOFB
Twin Mini Floppy Disc Unit.

MZ 8BOP6
Character Graphic Printer.
Also available MZ 80P4 and MZ 80P5

a marvel of precision. Plus, when you purchase
you get a valuable software package
absolutely free.

The superb Sharp MZ 80A. Among its
competitors, itis rated as a genius. To you, it will
become a desk-top companion you will
treasure, an invaluable part of your daily life.

Bringing to your school, office or home, the
high-speed skills and advanced technology of the
world of Sharp. Where great ideas come to life.

Specifications MZ 80A

CPU
Memory

Display

Cassette

Keyboard

Other features

Options available

Z 80

4K-byte ROM; 48K-byte RAM; + 2K-byte
Video RAM.

9inch (23 cm); 40 characters x 25 lines
Green screen

Manual control; standard audio cassette
tape. Data transfer (Sharp PWM system
1,200 bits/sec.

ASC11 keyboard; upper-/lower-case
alphabet; graphic symbols; numeric
keypad.

Built-in clock and music function.

Auto repeat on all keys.

2-page video RAM (allows the screen t
be scrolled up and down)

*CP/M available.

Tape based Pascal Interpreter.

Tape based Machine Language package.
Sharp FDOS including BASIC compiler.
Tape based Z-80 Assembler package.
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Printer Optional Printers
specifications ~__MzZ80P4  MZ 80PS5 MZ 80P6
Serial impact dot matrlx

Variable Varnable
sprocket sprocket;
Friction

Printing method

Feed method R Variable
sprocket;

Friction

Kinds of characters 230

B(WY) x B{H) ot matrix morma

136/68
per line
160/80
per line
150 cps

{normal-size

Character make-up

Number of digits
80/40 per line
36/68 per line

Printing speed
80 CPS (normal-size characters)

Bi-directional

Head sweep direction

J Software-controlled full graphlc function
e Programmable number of lines per page
* Battery-operated memory of HOME

- position (MZ 80P4 onty)

Design and specifications subject to change without notice.

Other functlons

Floppy Disc Unit (MZ 80FB)
Two drives per unit; 5.25" dual-sided, double density; 70 tracks;
soft-sectored; 16 sectors per track.

Memory capacity 280K bytes per diskette.

0: Sharp Electronics (UK) Ltd, Computer Division,
Sharp House, Thorp Road, Newton Heath, Manchester |
MI109BE. Tel: 061-205 2333

Please send me details of the Sharp MZ 8OA

Type of application
Name:
Address

__ = ?el No:
The world of

SHARP ,

where great ideas cometolife.

*CP/ M is a trademark of Digital Research Ltd.
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G007 GRAPHICS MODULE

Maggie Burton takes a close look at the Notting Dale Information Technology Centre’s GOO7 graphics

The pictures on this page were all produced
using a ZX81 upgraded with a simple,
inexpensive add-on. In that light they’re
quite striking, especially when the resolu-
tion is considered. It’s 256 x 192 pixels,
which compares favourably to the
Spectrum’s maximum of 256 x 176 when
programmed in Basic.

This add-on is the GOO7 Module from
Notting Dale ITeC — the first product
they’ve put on the market. It was designed
by a student, Gary Keall, while he was on
holiday, using equipment at Notting Dale,
and was originally a hobby project. Keall
wanted to increase the graphic capability of
his ZX81 and eventually he handed
production rights over to Notting Dale.

Originally it was felt that the board
should be uncased. The version I have used
is one of these earlier ones and it connects
horizontally to the back of the ZX81, lying
flat behind it. Production models are
enclosed in a smart black box which snaps
into the 81 in the same way, standing
vertically.

The uncased board is rather unstable to
use. As it doesn’t lie absolutely flat but tilts
downwards a little it is very prone to jolts
and nudges which have the undesirable
effect of crashing the computer. The cased
version stands more firmly, although in
some circumstances — for instance, when a
ZX Printer is being used — it could need
propping in place in some way or another.
An idea of its shape can be gained from a
look at its dimensions. It’s rectangular in
shape, being 16.6cm from left to right, 6cm
high and 2.7cm from front to back (4cm if
the edge connector is included).

There are some conditions for using the
board which should be borne in mind,
especially if your ZX81 is in any way
modified.

The module will only work if the ZX81°s
1k of internal memory is in place and extra
RAM of at least 8k is connected. The ideal
RAM pack to use is naturally the Sinclair
one, but Notting Dale has tested several
other makes and found these all work,
including some 64k ones. If in any doubt, of
course, it would be advisable to consult
them. Other hardware add-ons apart from
the ZX Printer are not guaranteed to be
compatible so again it would be wise to
check. The ZX Printer connects between
the board and the RAM pack.

Hardware modules and machine code
programs which use the area of memory
2000 to 3000 hex should not be used with
the GOO7 (wouldn’t work, in fact) as the
board reserves this area for its own use.

Using the board

When the ZX81 is first switched on, the
inverse video ‘K’ cursor appears as normal.

board for the ZX81.

Q/GeD?

0 rGeO?

Effects generated with the GOO7.

The first unusual thing to get used to is the
fact that the ZX81 effectively now has two
screens: the low-res one which is exactly
the same as the basic ZX81 and the high-
res one on which all GOO7 specific com-
mands are executed. You can change
between the two at will. The ZX81 defaults
to the low-res screen initially and all pro-
gram entry and editing is done using this
display. Typing SLOW or FAST, foltowed
by a number in the range of one to six, will
change the display over to'high-res, and typ-
ing SLOW ‘will take you back to low-res.
Changing from one mode to the other has
no effect on the contents of either display.
This is a bit strange at first, but the more
confusing (initially) aspect of the module

lies in its modifications to Sinclair Basic
(Figure 1). Rather than adding new keywords,
it has added parameters to the existing
graphic-related ones and this is probably
because of the ZX81°s single-key keyword
entry. An example of this is the use of
SLOW as outlined above. A better one is
the GOO7’s use of PLOT. The ZX81 uses
the format PLOT x,y — x and y being the
coordinates of the pixel to be shaded. For
GOO7 purposes the formal PLOT n,x,y is
used; with n specifying one of 115 separate
plotting functions available — hardly a
capability to be sneezed at

Although this is confusing at first, your
only real problem lies in remembering which
value of n specifies which function — or
looking them up all the time as I did. They
are summarised at the end of the manual.

As mentioned before, the ‘old’ ZX81
capabilities have all been retained. The first
command specific to the G007 in a pro-
gram sets the display to high-res mode.
UNPLOT on the high-res séreen has been
replaced by PLOT 0,x,y. When a program
is listed (which can only happen in low-res
mode) the message ‘G007’ is displayed
rather than the usual ‘0/0’.

Some slight disadvantages are encoun-
tered in the use of the high-res screen. The
first of these is the rather common one of
being able to see only one command line at
the bottom of the screen, as per RML
480Z, among others. It can become rather
tedious changing mode every time you want
to make a modification to a program, but

this is cosmetic more than anything else.

The second of these is the fact that re-
running a high-res program does not auto-
matically clear the screen. Unless a CLS
command is inserted, re-running a drawing
program will simply overwrite what was
there before, making a really messy screen.
Lastly, the display sometimes tends to
waver to the right at the top. Remedying
this is simple enough. In high-res mode you
just type POKE 8833,0. POKEing 8833
with any value other than O or 237 crashes
the computer. ]

Programming

The G007 manual contains several
demonstration programs which quickly
illustrate the capabilities of the module.
A quick look at the summary of com-
mands will show that the PLOT command-
is the one around which most of the GO07’s
functions are centred. For the sake of
clarity I'll go through the PLOT functions
one by one and outline what they do.
Points can be plotted in any position on
the screen either relative to the graphic
origin (the bottom left point) or to absolute
coordinates. These can be in black, white or
inverse video. PLOT 12,x,y is the equi-
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This globe picture took 40 minutes to construct.

valent of a MOVE command.

Lines are drawn from the last point plot-
ted (or the original if no points have yet
been plotted) to the point specified. Again
these can be to either absolute or relative
coordinates, in black, white or inverse or
with the last point missing. A useful provi-
sion is that of three line types apart from
solid ones. These could not only lend
variety and texture to a picture, but are also
useful in drawing graphs. The three types
are coarse, fine or chain-dotted and all are
obtained by adding 32, 64 or 69 respec-
tively to the basic line drawing values for
n.

It is also possible to fill and texture
~ triangles in a similar way to that in which
lines are drawn. Vertices are the last two
points plotted (or the two ends of the last
line) and the current one. Texturing is not
possible on an inverted screen. The default
texture (given by putting n in the range
73-80) is a chequered pattern which is quite
effective. This can be changed by inserting
POKE statements into a program to change
the values of the two bytes determining tex-
ture. Left or right diagonal shading, cross-
hatching or fine dots can be obtained in this
manner, although the relevant bytes must
not be changed directly from low-res
mode.

User defined
characters

Defining your own characters with the
G007 is, unfortunately, not the easiest of
tasks. It is made possible by the fact that the
module enables direct conversion between
normal and inverse video — therefore the
ZX81’s inverse video character set is no
longer needed. Custom-made characters
can be designed on an 8x8 grid, translated
from binary numbers into decimal ones,
POKEd into memory and then stored in a
REM statement at the beginning of a pro-
gram. The inverse character set vector is
moved (again using POKE) to the address
containing the first part of the user-defined
character. The addresses containing all
subsequent parts of the character must be
consecutive. Characters are printed using
CHRS.

It’s plain that this is not the easiest way to
define characters. But it’s effective and is
protected from NEW as the area of
memory between 8448 and 8703 decimal
is reserved for storing the necessary data. It
is possible to redefine the whole of the
ZX81 character set in this way, but extra
memory must be reserved to do this.

User-defined characters are complemen-
ted by the facility to mix predefined charac-
ters and graphics on the high-res screen.
This is a flexible capability, especially
when compared to the normal ZXS81
facilities. Six printing modes are provided,
specified by the value of n following a
SLOW or FAST command. These modes
are quite versatile and you can switch from
one to another within a program using
SLOW and FAST.

Text is treated as having a foreground
and a background. The foreground can be
in black, white or inverted and the back-
ground can be inverted. This means you
can contrive things so that characters are
invisibly printed .on the screen.

[
Documentation
An attractively bound manual is provided
with the GOO7. While it is easy to follow
and quite friendly, it isn’t ideal reading for
the beginner. All you need to know about
the module is within it, with plenty of

details in appendices at the back on the ins
and outs of the memory, calling routines
and system variables. It is, though, a
manual which needs a fair amount of
knowledge of normal Basic before it can be
fully understood. This, however, is mostly
due to the method of operating the board.

It begins with a list of operating condi-
tions, and an introduction to the G007’s
capabilities. It then goes step by step
through each command used and finishes
with a summary and technical details. In
spite of the fact that it is in no way aimed at
a naive user, it is quite adequate.

Conclusion

There are other graphics boards for the
ZX81. Digital Integration makes one
which costs £38.95, and provides lower

case as well. The G007, however, has the
edge in the price department, costing just
£32 + £4.80 VAT. It’s only available by
mail order and 75p postage has to be
paid.

It has to be said that operating it is not as
simple as it might be. It provides very fast
and crisp plotting and outputs well to the
ZX Printer, but using it to the full really
does take some careful thought and possibly
background reading. This means it would
be a useful educational tool once a beginner
has got past the very first stages, and the
possible results make the challenge of a bit
of mental activity very worthwhile, as the
display photos show.

Notting Dale guarantees the board for 12
months and will repair it (if repair is pos-
sible) after that time. A demonstration tape
is supplied with it containing some games,
more of which will be available in the near
future. I'm told that they are ‘open to sug-
gestions’, according to production manager
William Haynes, on the subject of software
written for the G007 and would consider
using any good ideas which come from
customers.

All things considered, the GOO7 module
is a worthwhile buy for any serious-minded
ZX81 owner. It’s especially good value
from the point of view of someone who
can’t afford a more powerful computer
because it makes high resolution computing
possible for under £110 (at an educated
guess, based on the cheapest available
RAM pack prices).

Command New Format New Functions
SLOW SLOW n Sets display &
(n=1 to 6)

FAST FAST n PRINT modes

CLS CLSn (n=1to3) Clears high/low res screen,
inverts display.

COPY COPYn (n=0or 1) copies high/low res display to
ZX Printer.

PLOT PLOTn (n=-1 to 130) Plots points, draws lines,
moves graphic origin, unplots,
fills & textures triangles,
specifies line types.

PRINT Sy;tax as before. One of six Prints as normal, prints with

print modes set by value of n black/white/inverted
in SLOW/FAST commands. foreground or inverted back-
Fig 1 ground depending on mode.
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My first encounter with the Prophet II
system was a rather energetic one: carry-
ing it down three flights of stairs from the
PCW offices, into the car, then back up
three flights of stairs into my flat. ‘So
what?’, I hear you say, ‘Liardet must be
pretty feeble if he can’t manage to carry a
software package a few yards.” Ah! but this
package includes the hardware, doesn’t it?
And it’s a particularly ‘hard’ piece of
‘hardware’, too!

Basically Prophet II comes as a
complete dedicated spreadsheet system —
hardware, software, everything you need
(bar a printer) at a very modest price of just
£795+VAT. The actual physical com-
ponents of the system are a modified Acorn
Atom computer, a Ferguson 12in black and
white television and a Pearlcorder
microcassette recorder — all fairly light-
weight items. However, in an intriguing
attempt to marry Victorian engineering
with the marvels of today’s silicon revolu-
tion, Busicomputers — the supplier of the
system — has housed all these components
in what can best be described as a robust
metal case. The case comes complete with
carrying handle, but no rubber feet — so if
you buy one, don’t be like me and plonk it
straight down on a polished table. Any
other complaints? Well, yes there are,
actually: there’s no on/off switch — you
have to use the plug, and the case obstructs
the aerial socket of the TV, making it
difficult to use as a conventional TV,

microcassette is detachable and can be
used independently if so desired, and the
computer can be used as a straightforward
Acom Atom in addition to its spreadsheet
function by simply flicking a switch.

Getting started

Anyway, having got the system home,

where do you start? Well, quite simply, plug

in the single mains plug, switch on the TV

(the Prophet IT one, that is), twiddle the tun-

ing dial and with minimal fuss you are faced

with the spreadsheet display. Refer to the
~ manual and off you go!

should you wish to do so. At least the

budget-price package.

To anyone who has seen a number of
spreadsheet systems, the initial display has
a fairly reassuringly familiar look about it:
The bottom 13 lines of the screen (out of
16) are dedicated to the spreadsheet
window. The top left hand corner of the
spreadsheet is currently ‘in-window’, with
the cursor (displayed using inverse video)
at the very top left hand cell. Alsoininverse
video, down the left hand side are listed the
row coordinates (numbers), and along the
top are the column coordinates (letters).
The top three lines of the screen are also in
inverse video, but are reserved for special
messages, and so on.

Moving the cursor around the spread-
sheet is very simple. The Atom has four
keys (up, down, left and right) at
the side of the keyboard and simply pushing
these moves the cursor in the obvious direct-
ions. Moving the cursor off the right or
bottom edge of the $creen causes a rapid
screen redraw — the window position is
being adjusted to follow the new cursor
position. The cursor actually remains
physically where it was before, but the
coordinates have changed. Moving off the
bottom of the screen causes row 1 to dis-
appear, and be replaced by row 13 at the
bottom — row 2 being the new top row on
the display. A similar thing happens to the
column coordinates when the cursor moves
off the right hand side of the screen. Hold-
ing the arrow keys down causes very rapid
cursor movement, with lightning-fast screen
redraws. Unfortunately, this redrawing is
accompanied by a somewhat disturbing
‘tracer-storm’ on the display. As sbon as

you let go of the key the display returns-

to normal.

By continually moving the cursor away

from the top left hand comer, the overall
boundaries of the spreadsheet can be
established: 255 rows by 63 columns
(columns after the 26th are identified as
AA..AZ,BA..BK). Attempts to move any
further than this are flagged with beeps
from the Acorn speaker. The system pro-
vides a direct cursor ‘jump’ facility: a few
keystrokes and we have leapt back to the
top left hand corner. Actually there is also a

PROPHET I

Mike Liardet reviews an all-in-one spreadsheet system which combines hardware and software in a

rapid cursor move facility: holding ‘shift’
and an arrow key simultaneously, the
cursor leap-frogs ten cells at a time; which
is quite useful for middle distance ‘jumps’.

Entering numbers and text in the spread-
sheet is very straightforward: simply move
the cursor where you want, and type away,
terminating with ‘return’ to ‘fix’ it there.
(Terminating with an arrow key results in
the cell being left blank and the text being
moved with the cursor to an adjacent cell.)
If you enter a decimal number it is a little
bit disconcerting: at switch-on the display
format for numbers is integer-only and con-
sequently your decimal number is
displayed rounded to the nearest integer.
After some scouring of the manual, it
transpires that all is in order — if you
change the display format (fairly easy to
do) you will see your number correctly dis-
played. Regardless of display, the system
has correctly ‘remembered’ your original
entry.

Doing calculations

Setting up a calculation is almost as easy as
entering numbers and text: Prophet IT uses
the fairly standard notation already familiar
to anyone who has ever written a program,
and picked up easily by anyone versed in
most basic mathematics. Cells are iden-
tified by their coordinates, “*’ is used to
signify ‘multiply” and ‘/° for ‘divide’ — thus
expressions can be built up like ‘(A1*B3+
(C4—Al))’. So to get Prophet II calculat-
ing simply move the cursor to the required
cell, type in the expression and see the ins-
tant results of the calculation. Jump back to
any of the referenced cells, change a value,
and see the new recalculated value in-
stantly displayed. Change one of the
referenced cells from numeric to text data,
and we can quickly verify that Prophet II
does not go haywire (good!).

Prophet Il comes with an extensive range
of other functions, apart from the elemen-
tary arithmetic: square roots, logs, trig,

degrees to radians, a random number

generator — in fact just about everything
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you could possibly want in this respect.
Special functions, not normally encoun-
tered outside the world of spreadsheets like
‘SUM’, ‘MAX’, ‘COUNT’, ‘net present
value’ and others have all been implemen-
ted to operate on a rectangular block of
cells as well as being capable of dealing
with a simple row or column. There s alsoa
function called ‘TOP’ which returns the
amount of memory still available. Unfor-
tunately, the display itself does not provide
this information automatically, soif you are
reaching the point where memory is getting
scarce you must keep referring to this

W Topeie.
N SRR

function. (Incidentally the system does not
‘crash’ if you attempt to exceed its memory
capacity — it merely displays ‘E’ (for
‘exceeded’?) and refuses to allow you to do'
anything that would consume any more
memory.)

[ (] (L]
Special facilities
Much to.my relief, the system comes well
equipped with a formula replication facility
— the Benchmark tests involve filling the
system up to saturation point, easily done
with replication, but a major cause of

‘reviewer’s digit’ if you have to do it
manually! Incidentally, most of the extra
facilities, such as replication, format
changes, and others yet to be mentioned,
are invoked by hitting the */* key, followed
by a sequence of mnemonics — eg, /FA
Al1L9’ means ‘Format ‘Area from Al to
L9’. Although the facilities are all well
described in the manual, and there is also a
reference card stuck on the case, it was
sometimes difficult to remember or find the
correct sequence. Unfortunately the
system provided very little prompting, most
of the time keystrokes being passively dis-
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played at the top of the screen with no
additional information. Obviously these
difficulties pass once complete familiarity
with the system has been gained, but a little
more help at the learning stage would have
been appreciated!

There are also adequate facilities for
deleting and inserting rows and columns, or
rather crossing out and inserting lines and
columns (since the delete mnemonic is ‘X’
for ‘cross out’ and the row mnemonic is ‘L’
for ‘line’).

Prophet II provides a facility for editing
formulae or whatever may have already
been entered into a cell. It was only when I
reached this point in the manual, where an
exercise is set to change ‘PROFIT to
‘PROPHET by editing, that I appreciated
the product name is in fact a pun —
obviously based on the old joke about the
monk who was expelled from the monas-
tery for fiddling with the profit!

The cassette

At this point, I must say that although
somewhat disappointed by the overall
weight of the system, once permanently
stationed on a table it seemed to be per-
forming fairly well: documentation well
written, consistent and clear, all facilities
you can reasonably expect, low price, etc.
First surprise: a 60-minute microcassette
set me back £2.50. As it is not recommen-
ded to store more than one spreadsheet on
each side of a cassette, this works out
several times more expensive than floppy
disk storage (where a £3 disk can usually
manage 10-20 spreadsheets or more). Still
we can buy a fair number of cassettes with
money saved on the overall purchase price
of the system! Anyway, having set up the
Benchmark test, I got the system to do a
‘save’ to cassette. Having done this sort of
thing many times before, with other floppy-
based spreadsheet systems, I am used to
just a few seconds pause for even the largest
spreadsheet to get written to disk. In the
event, Prophet II took 32 minutes to do the
‘save’, spending the last two minutes on
‘borrowed time’ and finishing just before
the tape ran out! I gather that the system
uses the standard Acorn Atom cassette
tape protocol and appears to be able to save
about a thousand characters of data a
minute. Tape read and write speed being
the same, the ‘load’ time is identical. Any-
one contemplating using the system for
medium to large spreadsheets (and applica-
tions can grow big very easily) had better be
prepared to do loads and saves during his
lunch-hour.

Display and formatting

Having dealt with the only major problem
so far, I moved on to check out the layout
and formatting facilities: These proved to
be very flexible. Columns can have indi-
vidually differing widths ranging from zero:
(yes zero! — useful for ‘hiding’ inter-
mediate work-columns, etc) right up to 29,
which fills the entire screen width.

Numbers can be formatted using normal
decimal, integer or the scientific ‘E’
notation. Display within a column can
either be left or right justified — this facility
is particularly useful for correctly aligning
text used for column headings, where, in
contrast to row headings, right justification
provides a neater display. Finally, Prophet
II does not provide the ‘split-screen’ facility
seen on some spreadsheet systems —
perhaps the Acorn Atom 16x32 character
screen is too small to make this of any real
value, but it does provide a useful alterna-
tive. The system maintains four different
cursor positions (initially all identical), and
it is possible to flip around each of them
very rapidly. Once the cursor positions are
at different points on the spreadsheet it is
possible to effect a very rapid scan through
four completely different (and quite pro-
bably very distant) parts of the tableau.
These different positions are labelled, a lit-
tle misleadingly, as ‘Screen A’, “Screen B’,
etc. I prefer to think of them as “positions’,
since they are in fact all on the same
spreadsheet — my initial impression was
that the system maintained four different
spreadsheets.

Other facilities

Two other useful facilities: cell protection
and titling. Cell protection prevents inadver-
tent modifications to a cell and the titling
facility enables what would typically be the
first column and top row to be kept con-
tinually on-screen, even when the cursor is
miles away from the top left hand corner.
As this is where you normally place your
row and column headings, this provides a
great deal of help finding your way round
the spreadsheet (‘Is is row 78 or 79 that has
the sales figures?’).

As the system was supplied without a
printer, I did not have the opportunity to
test printout facilities, but examining the
manual suggests that everything is quite
satisfactory in this department.

Really that just about covers everything
in the system. There are some other special
operations and functions which can be of
use in special circumstances: a search
facility, arithmetic comparison (‘less than’
etc), a conditional (IF(x,y,z) results in y if x
is true, but z if it is false), and a fairly primi-
tive facility for graphics. Basically a cell
can be given the ‘graphics’ format, and this
causes it to display a text character (which
character depends on the value in the cell)
instead of its value. As the Atom hardware
provides a set of graphics characters it
would be possible, eventually, to set up a
bar graph, or some other fairly simple
display.

Condusion

It should be remembered that this system
provides a fairly inexpensive way of obtain-
ing a sound and reasonably well-presented
spreadsheet system. Most of the price:
savings arise from the fact that the system
functions without the need for disk drives.
Whilst this saves something on price, it
does penalise the user in convenience, with
up to half hour waits for saving the biggest
spreadsheets onto the audio-cassette.
Spreadsheet purchasers on a very limited
budget should give this system serious
consideration, but should also take a close
look at the competition — eg, the disk-
based Osborne 1, or the new Epson
HX-20, to name but two inexpensive
systems with spreadsheet facilities, both
recently reviewed by PCW.

Checklist

error conditions correctly.

Benchmarks and other measurements:
is 9 digits.
frog” moves).

Benchmarks 3: 123 rows.

February 1983.
Supplier and price:

75052/73049.

Documentation: One manual of 67 pages, no index, no contents page, sparsely
illustrated. Written as a tutorial with embedded reference material. Easy reference
card affixed to case. Documentation generally clear, consistent and well-written.

User-friendliness: System was easy to use. More help-prompts would be of value.

Error-handling: Hardly any error messages, but the system handled all keyboard

Facilities: Extensive arithmetic, very primitive graphics, can handle spreadsheet
overlays. Turnkey system. Can insert, delete and replicate rows and columns.
Very flexible display facilities — no split screens but useful alternative. Can pro-
tect cells and do titling, edit formulae, switch between automatic and manual
recalculations. Provides ‘long jump’ facility, and deals satisfactorily with ‘out of
memory’. Searching and logic also provided.

Measurements: Up to 255 rows and 63 columns. Columns can be up to 29
i characters wide. Screen dimensions are 16 rows x 32 columns. Numeric precision

Benchmark 1: (a) 87 rows; (b) 34 seconds; (c) 34 seconds; (d) 6 columns/second,
6 rows/second (21 columns/second, 64 rows/second using 10 cell at a time ‘leap-

For an explanation of Benchmark timings see ‘Which Spreadsheet’” — PCW

£795+VAT — includes all hardware (except printer), software, manuals.
Busicomputers Ltd, Polebrook Hall, Peterborough PE8 5LN. Tel: Oundle (0832)
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'32/16-

bit power and unique
versatility at your

Using the advanced
Motorola 68000 micro-
processor, the Corvus

with UCSD extensions, P-code
and Assembler — making the

I i I l ‘ I tl S Concept a very powerful
Concept puts minicomputer @ development tool. Appli-

power on your desk-top for
around £5,500!

UNIQUE SCREEN OPTIONS
AND POWERFUIL DISPLAY
The Concept features a unique dual-orientation

high-resolution screen which can be rotated instantly
for either full A4 portrait (90 characters x 72 lines) or
landscape format (120 characters x 56 lines). The 720 x
560-pixel bit-mapped display can present text and
graphics in a multiple-window format.

| Omninet network
Upto9,000f. & = =
I r & =
. = = | N Available
| Disk | [Hard - Printer . |
server | | disk | | VCR | S }-_‘lee_}l Links to BT lines, goon
_ L networks and mainframes
ECONOMICAL NETWORKING

A built-in network transporter enables the Concept
to plug straight into a 64-node Omninet network. This
high-speed (1 megabaud) system can give access to
several 80Mb hard-disc drives, with all the economies
of low-cost micros sharing expensive peripherals, ease
of installation and straightforward access to mainframes
and telephone networks.

MASSIVE RAM, INNOVATIVE
SOFTWARE AND EASY EXPANSION
Standard 256K RAM (easily upgradable through
512K to IMb) gives full scope for Fortran 77, ISO Pascal

cations software available
now includes Edword word processor and LogiCalc
spread-sheet planner. And the Concept’s value in
scientific applications is further enhanced by four 50-pin
peripherals slots and two RS-232 connectors.

TOTAL USER SUPPORT -
NATIONWIDE

The Corvus Concept is available through a nation-
wide network of Micro Systems Centres, and quality is
endorsed by the ‘Microcover full on-site warranty and
maintenance scheme.

Come and see the exceptional Corvus Concept in
action - ring now for details of the next seminar
on Concept.

London 01-236 9942

Nottingham 0602 412777

I want to know more about the Corvus Concept

O Please send me more information

O1I would like a demonstration — please contact me
l [0 Please send me details of my nearest Micro Systems Centre
I My application interest is. L0 B

Name NS S
I Position —— _
l Company/Establishment .

Address. . =_ayg

. — :Tel 2 : _ ; B
Please post to Keen Computers Ltd.,
Marketing Departmen

Keen :
COMPULEN s Giltspur Street, London ECIA 2DL.




CORVUS CONCEPT

[BENCHTEST]
N

Dick Pountain tests another entrant in the 68000 supermicro stakes.

The introduction to the Corvus Concept
User Guide begins ‘Congratulations, with
the Corvus Concept you have entered the
next generation of computing’. It seems like
only yesterday that 1 entered the third
generation of computing with the ACT
Sirius, which makes it clear that microcom-
puters reproduce on a timescale closer to
that of the rabbit than to homo sapiens.
Inspection of Corvus’s claim, though,
reveals that it has much merit. The presence
of the MC 68000 processor alone is not
quite enough to constitute a new genera-
tion, shared though it be by the Fortune
32:16, Sage II and a host of other new
machines, but the claim is strengthened by
the overall design of the Concept. It is
basically designed from scratch as a power-
ful network work-station which can if
desired be used as a stand-alone computer.
It makes use of high resolution graphics and

a full A4 display only previously found on-

expensive dedicated word processors. It is
entirely winchester-based, floppy disks
being used solely for distributing software.
The system software and programming
facilities are entirely based around Pascal,
with Fortran as a second option for the
scientists and engineers; for use as a
management tool it comes ready equipped
with a spreadsheet and word processor
which are integrated into the system firm-
ware. All of this certainly adds up to some-
thing which feels like a next generation
compared to the CP/M-based standard
which still prevails among business
machines. The refinement does not come
for nothing, though; the Concept is more
than twice the price of a top end CP/M
computer.

Hardware

The Concept was Benchtested as a stand-
alone computer system using a 10Mb
winchester disk for storage and a single 8in
floppy for loading extra software to the win-
nie. The system consists of five units; a pro-
cessor housing on top of which sits the
monitor, a separate keyboard on a coiled
lead, and the floppy and winchester hous-
ings. The units are boxed in well-finished
glass-reinforced plastic cases in Apple
grey/beige. .

The processor housing is a flat box
whose sole visible feature is a cooling grill
through which the very quiet fan draws its
air. At the rear of this box is a panel which
mounts two RS-232 sockets and the con-
nectors for keyboard, monitor and Omninet,
the Corvus network. A large section of this
panel is removable by loosening two
screws; it slides out like a drawer, revealing

the main board to which it is attached. This
board, a multi-layer PCB, contains the
68000 and all the support chips as well as
four Apple-style expansion slots. These are
more than just Apple-style, they are Apple-
compatible: the controller boards for the
Corvus winchester and the floppy plug in
here, their ribbon cables leaving through'a
vertical slot again Apple-style. The
winchester controller will reputedly plug
straight into an Apple and work (I didn’t
have a chance to try it). The compatibility is
limited since the 68000 will not run
6502 code. ‘

Memory is contained on a second.board,
piggy-backed on 2in stilts, and consisted of
512k of static RAM on the review machine
(256k is standard). This is organised as
four banks of 64k devices, each bank being
further split into upper and lower bytes for
the 68000’s benefit when performing 16-bit
accesses. 55k of the memory is used to bit-
map the video monitor with Direct Memory
Addressing to allow writing to the screen at
32 Megabits/sec.

The huge monitor sits on top of the pro-
cessor housing and tilts and swivels in the
modern fashion to any convenient position.
The real novelty though is that the monitor
can be lifted off its pedestal and turned on
its side so giving the option of a ‘portrait’
(full Ad-sized display) or a ‘landscape’
(extra-wide display for spreadsheet work).
The monitor is locked or released from the
pedestal by a sliding catch under the front
edge; having changed its orientation a
switch on the rear panel is flipped to change
the orientation of the display to match. This
operation has to be done with power off and
the monitor unplugged so it is not advisable
in the middle of an editing session.

The two different display modes require
different display drivers, the loading of
which is controlled by the switch; one con-
sequence of this is that the manner of scroll-
ing varies. In the portrait position scrolling
involves a rather disconcerting rewrite of
the whole page at each line so that I
generally preferred to work in the land-
scape position where the scrolling is more
normal. The monitor displays 560x720
dots in black and white; the picture being
sharp and steady apart from a very slow rip-
ple which is not obtrusive. The display can
be reversed to a white background by tog-
gling one of the function keys, and is
divided into windows which are controlled
by the system software — of which more
later. One surprising omission is that the
screen is of bare glass with no anti-
reflection coating; handy for combing your
hair but annoying in a machine of this
price.

The keyboard unit is small by com-
parison with the surfboards we have seen
from IBM and DEC; it has 91 keys and fea-
tures a numeric keypad which also contains
the cursor keys and is separated from the
main keyboard by a narrow fixed bar. The
feel of the keys is excellent and they make a
most satisfying click. All keys auto-repeat
and there is a FAST key which steps up the
repeat rate to rat-up-a-drainpipe propor-
tions. All input is via a sizeable type-ahead
buffer so that you can type a whole string of
commands without having to wait for, say,
a series of disk accesses to finish between
commands. A proper caps lock is fitted
along with the usual ESC and CTRL,
though the latter is placed at the bottom
right. Two special shift keys sit on either
side of the space bar; COMMAND shifts
to a new set of function key labels while
ALT gives an extra set of characters from
the keyboard, including in the standard set
Greek and European accented characters.
Concept character sets are software loaded
and user-definable, as will be seen under
‘Software’ below. Along the top is a row of
ten function keys which are extensively
used by the operating system and are the
main means of entering commands. In all,
this is a high class keyboard which is a
pleasure to type on.

Software

When you have said ‘software’ you have |
said almost everything about the Concept;
remarkably little is contained in ROM. As
it is intended to be used exclusively with a
winchester, all its device drivers, character
sets, and most of the operating system
reside on disk and are loaded as needed.
Only the self-test routines, some machine
level I/O routines and the boot code are
in ROM.

Given the size of much of ‘the software
(the operating system occupies 96k) it is
clear that floppies were never a real option.
On the 512k machine the user is left with
275k of program and 121k of data space, on
the 256k you get 83k of program and
57k of data.

The single-user Concept uses an operat-
ing system which is called Merlin but which
the manuals consistently refer to as CCOS.
This is a volume oriented system which
bears strong influences from Unix but lacks
the latter’s multi-tasking abilities (that is,
the ability to run two or more programs
simultaneously).

When powering up the Concept, follow-
ing a self-test report, a menu invites you to
choose the source for booting, the options
being Debugger, Floppy disk, Local and
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Omninet. In our case Local is chosen for
the local hard disk drive. The Debugger
(not fitted to the test machine) resides in
PROM for use in development systems.
Once booted, the Corvus logo is displayed
and then you are asked for your user name
and password; while this is hardly neces-
sary on a single-user machine it has
immense psychological value. You really
feel as if you’re playing with the grown-ups.
CCOS then looks for a file called
CC.SETUP which contains a command
sequence to execute. On the review machine
this mounts a selection of volumes, but it
could be made to go on to run a program for
turnkey applications.

A volume, in Unix-speak, is any physical
device which is on-line, like a printer, a
floppy drive or the console or keyboard.
Volumes used for storage are called bloc-
ked volumes, because they are written to
and read in blocks, whilst the others are
serial volumes. A floppy drive is treated as
a single volume whereas the winchester is
divided up into several volumes, of sizes
chosen by the user. One of these is selected
to be the current volume, which is rather
like having a particular floppy loaded in a
drive. The current volume can only be
selected from those which are mounted (ie,
recognised by the system).

Once into the operating system proper,
one is confronted with a screen divided into
three windows: a large box where the busi-
ness is actually done, under which is a
narrow box, the command window, where
all system prompts and user replies are
typed, and below that ten labels which
show the current function assigned to each
function key. As on the Hewlett Packard
HP125, these labels are arranged in hierar-
chical fashion so that pressing one often
leads to a new level of labels. In addition,
each single label can carry four different
functions by virtue of the two shift keys,
SHIFT and COMMAND — pressing
either or both of which presents a new
set of labels.

The actual operating system shell, which
is very Unix-like, need not be seen since all
necessary commands are available through
the function key program, which is called
the ‘Dispatcher’. If it is required or desired
(say by an experienced Unix user) to enter
the actual shell this can be done by pressing
the Execfile key without any argument; this
takes you out of the Dispatcher level and
puts the ‘%’ prompt up in the scrolling win-
dow ready for typed commands. Execfile is
a utility like CP/M’s SUBMIT (but more
general) which normally takes as argument
a file of operating system commands which
are then executed in order.

The first level of Dispatcher labels con-
tains the names of various application tasks
which are available — viz CP/M (the Cor-
vus CP/M Emulator), Logicalc (the spread-
sheet), EdWord (the word processor), plus
the commands to list the directory of the
current volume, change the current volume,
clear the current window, change the

[com‘/us\»/coﬁcnsprj

current window and Help. Help gives
access to an on-line manual; press it
followed by the key for the function you
wish to enquire about and an explanation is
loaded from disk and displayed.

The second level is reached by pressing
COMMAND and contains the various
manager programs; FileMgr, WndowMegr,
SystmMgr and MountMgr. FileMgr leads
to a new level where all the utilities for
copying, listing, deleting, renaming and
concatenating files are found; additional
facilities are Makefile which can construct
a directory header and Crunch which is
necessary to gather up free disk space into a
contiguous block -when files have been
deleted.

Directories in CCOS are not nested
beyond one level (one per volume), unlike
Unix. A directory listing shows file names,
date last updated, size in blocks, number of
bytes in the last block, starting block
address on the disk and type (there are only
two types, text and data, ie, binary) —
which is quite a screenful for a humble
CP/M user. Free spaces are shown in a
volume directory listing as files with the
name <. ..> and Crunching the volume
will place all the space as the last eritry.

Output redirection a la Unix is allowed
with ListVol and ListFile; to send the list-
ing of a volume called Myprogs to the prin-
ter you would type ‘/Myprogs > /Printer’,
where the slash denotes a volume name and
> means ‘send output to . . .". To access a
file on a volume which is not current you
type a ‘pathname’ such as ‘/Myprogs/
Myfile’.

WndowMgr leads to a level where alter-
native character sets can be loaded from
disk either to the keyboard or the display or
both. Also, windows can be created, deleted
and selected in the main part of the screen
(the command and label windows are
fixed); up to 17 windows can be made but,
since CCOS is only single-tasking, one of
them must be selected as the active one
where display occurs while the others are
frozen.

SysMgr gives access to utilities for set-
ting the time and date on the real-time clock
calendar (which has built-in battery
backup), for setting printer parameters and
assigning device drivers; it also contains the
program EdChrSet which lets you create
new character sets. This program works
rather like EDOT (or Cedit or whatever
they call it now) on the Sirius, being a
screen-oriented editor whereby you draw
the characters on a supplied grid using the
cursor and filling in squares on a much
enlarged scale. It is more flexible than the
Sirius version, though, in that the size of
character you can produce is not limited to
the standard 8x10 grid but can have any
height and width in the range 1 to 16
dots.

Finally, MountMgr contains the utilities
needed to mount and unmount volumes.
This has only scratched the surface of the
Concept operating system but there is so

much to describe that it could take up the
whole Benchtest. In particular, I haven’t
mentioned printer spooling and despooling.
At first I was rather intimidated by the
beast, not having had any Unix experience,
but once the system of Dispatcher labels
had sunk in I began to find it easier and
easier and soon started to regret the
absence of many of its better features in
CP/M. In particular, the error reporting is
clear and intelligible and invariably fail-
safe — eg, ‘Vol. not on-line’. The only real
gripe I have is that there are some inconsis-
tencies in the ways of quitting functions:
sometimes ‘you hit Exit, sometimes Q for
Quit, Cancel or Cncld, sometimes ESC
and Return, sometimes Return on its own,
and very occasionally you have to reboot.
This is about par for the course on most
micros but the rest of the Corvus ergonomics
are so good that it stands out as a source of
irritation here.

Talking of CP/M, the Concept has an
Emulator program in which the 68000 pre-
tends, through software, to run 8080
instructions. Separate volumes have to be
set up in CP/M format; pressing the CP/M
key then brings up the dreaded A> and
away you go. It runs very slowly but I
managed to install and run a database pro-
gram called Rescue successfully from the
floppy drive. It flatly refused to run Z80
Forth, though, presumably because some
Z80-only instructions are used.

EdWord is Corvus’s text-editor/word
processor program and its fame has already
spread in advance of the machine that sup-
ports it. It is entered from the top Dis-
patcher level by pressing its own key. The
program then prompts for the name of the
workspace you wish to use. A workspace is
not merely a text file; rather it is a struc-
tured collection of text files which is saved
as a total environment each time you exit
from EdWord. This means literally that
when you reopen a workspace weeks later,
the cursor will still be at the place in the text
where you left off (it also means that.you
never have to worry about saving your text
as you do in Wordstar). If the workspace
you name does not exist, EdWord asks you
for the size you require and creates it on the
current volume if there is room (the size
cannot be altered once set). The workspace
I am typing this in occupies 700 blocks —
ie, 350k — which should be enough!

Each workspace is structured into named
workpads which are the actual text areas;
some of these, like the ones for printer out-
put and the Undo and Redo functions, are
created by the system and others by the
user. The workspace is organised by
hierarchical directories (more like Unix
than CCOS itself is). You can create new
directories at will and new workpads within
them. Workpads can be written to disk as
CCOS files, which is the format required
when using EdWord as a Pascal or Fortran
editor; it is unnecessary when word pro-
cessing as they are saved in the workspace
anyway. Equally, a CCOS text file can be
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TRUE 16 bit!

Olivetti M20

The new Olivetti M20 provides everything the modern
businessman is likely to need in a desktop computer

* SPEED: fastest of 62 ‘Personal Computer Waorld’ Benchmark
timings. Faster than Sirius and IBM. True 16 bit data bus + screen
RAM.

* MEMORY EXPANSION: 128k up to 512k RAM

* DISK STORAGE: Standard 320k or 640k floppies with optional
10MB hard disk (built-in). Faster disc access

* BUSINESS SOFTWARE: Full Range. Integrated Accounts, Stock
control, Payroll, or separate packages. Wordpracessing, Financiat
planning, Specific packages e.g. Solicitors’ accounts, Engineering
design, etc.

* GRAPHICS: High resolution standard on all versions. About3
times Apple |l resolution for NO loss of user memaory. Colour version
available. 512 x 256 dots, full flexibility

* COMMUNICATIONS: Programmable RS232 interface builtin plus
parallel printer output, |EEE 488 aption. Software available for IBM
etc protacols, Videotex. Extra R$232 option

# CP/M: Not an ideal 16 bit operating system but optionally avail-
able. Olivetti’s PCOS system is supplied as standard and is faster and
maore powerful. EMBED system commands in Basic

* SERVICING: Direct from Olivetti Service Centres

# FINANCE: Lease or Rent through Olivetti Finance

* COMPETITIVE PRICING {Includes PCOS and MBasic 5.2):

M20S: 128k RAM 16k screen, Single disk, monochrame: £1895
M20D: 160k RAM 16k screen, Dual disk, monochrome: £2395
M20C: 16k RAM 32k screen, Dual disk, 8 calour: £3262
M20H: 160k RAM 11 MB, Hard disk, 1 Floppy, monachrome: £4295

Brighton Lomputer
Lenire

130 Lewes Road, Brighton BN2 3LG
(0273) 688946 Mon-Sat 10am-6pm

Please send me further details of the Olivetti M20
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The Ultimate CBM” Word Processor

A Commodore enthusiast wanted a word processor that
was simple, fast and easy to use. He wanted to handle
up to 20,000 characters of text, to use a wide screen
format of up to 240 characters, with full window
scrolling in all directions, and be able to use the
screen while printing. He wanted a word processor at
a reasonable price. The enthusiast, Simon Tranmer,
couldn’t find one... so he wrote

Siperserft

Superscript does everything he wanted... and much
more. It provides a complete document preparation and
storage system, making optimum use of memory and disk
space. It gives full access to all the letter quality
printer features, such as boldface and ribbon colour
change. In short, it provides all of the advantages
of a dedicated professional word processor,

Syporstt

is easy to instal, because there’s nothing to instal!
Just load the SuperScript diskette, and your PET
becomes a world quality word processor. Superscript
runs on the CBM 2001, 3016, 3032, 4016, 4032, 8032

and 8096 computers, on the CBM 2040, 3040, 4040, 8250
and 8050 disk drives, all Commodore printers, and on
a wide range of letter quality printers.

Syt

does everything Commodore wanted... which is why they
are adopting it for all of their forthcoming models.
And finally, the magic ingredient...

qae/ugp

a 30,000 word disk-dictionary with automatic spelling
checker, that will verify the largest SuperScript (or
Wordpro) document in under two minutes... and you can
easily modify the dictionary, or add your own words.

SuperScript and SuperSpell are just two of our fine Commodore
products... please phone or write for our free comprehensive
data sheets on any of the products listed below:

SUPERSCRIPT The Ultimate CBM Worprocessor

SUPERSPELL Disk Dictionery/Spelling Checker
SUPERSCRIPT Educational Price

MASTER Write your own database

PM96 Memory Management + Extra Basic for CBM 8096...
KRAM Keyed Disk Access (state which disk)
COMMANO-O (for Basic IV, state which Pet) ....
DISK~-0-PRO Adds Basic IV to Basic Il, to clear
SPACEMAKER 4-Rom adaptor (not for 8096)
VISICALC 32K/96K RRP £200.00, our price

ORDERING INFORMATIDN: Add 15X VAT to quoted prices. Order
post /telephone/Prestel, using cheque, Access, Barclay Card
0fficial Order. Telephone (01) 546-7256 for same-day service.
For over-the-counter sales, see your CBM QOealer. {Ref All)

Lalco Software

LAKESIDE HOUSE, KINGSTON HILL, SURREY, KT2 7QT. TEL 01-546-7256




read into a workpad — the system does this
initially with a pad called ‘HELLO’ which
is an interactive EdWord tutorial. Later on
you will delete this facility to save time. A
nice touch is the provision of two graphic
‘thermometer’ style indicators on the screen
which show you where you are in the
current workpad and how much of the
workspace has been used up.

The actual editing functions are a joy to
use, controlled as they are from the function
keys with no control codes to remember.
Basic editing is done with the cursor and the
Insert and Delete line and character keys
while a key called Zip allows fast move-
ment about the workpad with GOTO a
given line number or the beginning or end of
file or backward and forward a page. Adjust
automatically formats paragraphs, preserv-
ing any indents (great for Pascal source
code). Automatic wordwrap is featured
but, unlike Wordstar, EdWord does not
justify text on the screen; justification
occurs on the printed output using dot com-
mands. Search and replace can remember
four ‘patterns’ to search for, either literal or
token search, and also remembers the last
pattern you searched for and offers it as the
default. Cut and Paste commands for mov-
ing blocks of text work through a system.
workpad called Copy which holds the text
to be moved; this allows copying or moving
to other workpads and editing of the copy
text in its buffer. The maximum width
available is 150 columns; this requires
sideways scrolling even with the landscape
screen.

It is when using EdWord that the com-
bination of winchester, fast processor and
fast screen is most noticeable; everything
happens almost instantly compared to a
floppy system running Wordstar, and what
small delays there are. are absorbed by the
type-ahead feature.

The feature which has excited most com-
ment, though, is Undo/Redo, which allows
you to undo all the changes you have made
to a text, generation by generation, restore
them to the original form, and also to redo
them again (this is done by saving the edits
in special system workpads). Undo means
that when a horrible mistake is made all can
| be made well at a keystroke.

Full background printing is supported, as
the formatted text lives in a separate
workpad called PRINT; you can carry on
working in another pad while it happens.
Printing can be arranged so that the format-
ted version of your text can be inspected in
the PRINT pad before committing it to
paper, and printing starts automatically
when you leave the pad; the formatted file
| can be edited for last-minute changes.

In short, this is the best editor I have ever
used and I grind my teeth audibly at the
thought that I have to give it back! My only
disappointment, perhaps rather a churlish
one, is that given the amount of memory
and the ability for soft character sets, surely
it should have been possible to display bold
and italic on the screen, rather than relying

Lcom‘/ug/con'csprj

like everyone else on embedded escape
codes.

Logicalc is a competent but unexcep-
tional spreadsheet program, which, by dint
of the half a meg of memory, can hold a
huge worksheet. A pity that Corvus couldn’t
have signed up Multiplan whose powerful
multi-file capabilities would have suited
CCOS a treat.

And so on to programming. Although a
Fortran compiler is included, the Concept
is every inch a Pascal machine in that
Merlin (or CCOS) is written entirely in
Pascal except for a few lines of assembler
for raw 1/O routines. The entire program-
ming environment is the work of Silicon
Valley Software Inc and consists of the
Pascal and Fortran compilers, a 68000
Assembler, a Linker and a Librarian
which can handle relocatable modules pro-
duced by any of the language processors. A
system library contains Pascal and Fortran
routines to control all the hardware includ-
ing the high res graphics, turtle graphics,
the sound generator for music, and the func-
tion key system. The graphics primitives
include plotting a point, drawing a line, fill-
ing a block, moving a block and writing a
string of bytes. Noraster operations as such
are included but the design of the machine
would lend itself to writing some. The
graphics are easily incorporated into a Pas-
cal program by declaring ‘USES CCgrflO’.

The Pascal compiler (SVS Pascal)
broadly follows the ISO standard with
some extensions drawn from UCSD Pas-
cal. Its file structure is UCSD-compatible.
It generates 68000 native code and as you
will see from the Benchmarks it is a bit
quick (roughly the same times as the PDP
11/34), especially when compared to p-
code systems.

It shares with UCSD the restriction to
eight significant characters in identifier
names and the implementation of Library
Units and the USES declaration and Inter-
face and Implementation sections. It adds
an ‘Otherwise’ clause to Case statements,
hexadecimal constants, and the passing of
procedures and functions as parameters but
lacks the reserved word ‘segment’ (the effect
of segmentation can be had through a com-
piler option $S). Interesting additions are
the predeclared variables ARGV and
ARGC which contain the values and num-
ber of arguments passed from the command
line to a running program and @ which
when placed in front of a user declared vari-
able, function or procedure returns its
address.

The compiler prints the numbered source
line when a compilation error is encoun-
tered but does not invoke the editor as does
UCSD. Nevertheless EdWord’s capacity
for remiembering where you were, plus its
single keystroke entry, makes for debugging
which is just as fast, and there is no doubt
that though the UCSD editor is good,
EdWord is better. The Linker is very easy
to use as it is menu-driven; all Pascal pro-
grams require a run time library PASLIB to

be the last item linked, regardless of any
Library Units that might be in use.
PASLIB contains all of the maths, includ-
ing transcendental functions, whereas these
are in a Library unit in UCSD.

Having no expertise whatsoever in either
Fortran or 68000 Assembler I cannot com-
ment any further on these except to point
out that the Fortran compiler is too big to
run on the 256k model without fiddling with
stack pointers and one who should know
says that it generates code which runs
slower than the Pascal.

' ®
Expansion
The system tested had the full complement
of RAM — ie, 512k. The winchester could
have been replaced with a 20Mb model and
up to four drives (including any floppies)
could be daisy-chained onto it. But the most
obvious expansion is to add the Omninet
network and more Corvus Concepts to
share the expensive bits, like the winches-
ters and daisywheel printers, between
them. Each machine remains a single-user,
single-tasking machine but the spool/despool
facility of Merlin allows the printer to be
shared while individuals maintain their own
volumes on the disk. Obvious applications |
for this kind of network are for word pro-
cessing and spreadsheet planning in a large
office or for programmers in a software
house. It is not very suitable for shared
database work or systems where security is
involved because of the relatively free
access of all users to the data, and the
degradation of disk access times that would
be involved if the users were constantly on
the net. Since Omninet uses a simple twis-
ted pair cable and requires no interface
hardware but that which is built in it should
prove much cheaper to install than more
sophisticated network systems such as
Ethernet.

For multi-user, multi-tasking under
Unix, Corvus is working on a new (incom-
patible) model of Concept which will also

GOTO page 224
Pascal Benchmarks
magnifier 0.15
forloop 1.33
whileloop 1.51
repeatloop 1.23
literalassign 1.73
memoryaccess 1.81
realarithmetic 19.75
realalgebra 17.88
vector 11.47
equalif 2.46
unequalif 2.44
noparameters 0.95
value 1.30
reference 1.38
maths 11.93
For a full explanation and listing of
the Benchmark programs see PCW
May 1982.
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BANKS’ STATEMENT

By the time you read this, the new year will
have already taken shape and be well on its
way. At the time of writing, however, it is
still a fond gleam in a politician’s eye. This
is a time when it is worth considering what
the next 12 months will bring, and whether
you will benefit from it anyway.

Such thoughts may seem strange when
the world and its uncle suddenly wants to
buy a home computer for itself and its
children. Both the users, and the industry,
should benefit greatly from such an arrange-
ment. Unfortunately, it is exactly this
demand from users and potential users that
can create problems — problems that can
cause those users disquiet, distress and
aggravation.

Not least of such problems is the one
outlined by my colleague, PCW’s news-
hound Guy Kewney, in the January issue of
this august magazine. He pointed out the
number of products — both complete
machines and add-on bits and pieces —
that should have been available by
Christmas time. Unfortunately, they were
not available.

Now this is a fairly common occurrence
in the computer business, where pre-
announcement of hardware and software has
been used for years as a legitimate, if unfair,
marketing tool. With mainframe computers
especially, where the purchase price is
large and the purchaser’s lead time on the
decision-making process long, there is an
arguable justification for a major manufac-
turer to pre-announce a new product, even
though it may not be available for 18
months. Okay, so it’s unfair not to tell
people it won’t be available, but with large
purchases, the time scales involved make
such tactics tolerable at least.

But now, as Guy pointed out, many of
the manufacturers in the personal computer
business are doing the same thing. They are
not, however, doing it for the same reasons,
at least not always, for with the mainframe
manufacturers the ploy is consciously used
to prevent a potential customer from plac-
ing an order with a rival.

In the personal computer business it
would appear to be, as much as anything,
an over-enthusiastic desire on the part of
some companies to be seen in the market-
place with the latest gizmo. It is, to me at
least, one of the saddest aspects of the per-
sonal computer business that it seems so
intent of fostering the ‘techno-freak’
aspects of users. It is therefore imperative,
in the manufacturers’ eyes, to appear to the
users as the company with all the latest
bells and whistles. (In this context, one

important bell and/or whistle is cost — or
the lack of it.) Sadly, some companies
could even be accused of announcing a new
product before they have actually really
cracked the problems of making its pre-
decessor.

At the low end of the market, where
machines cost between £50 and £150, this
techno-freak marketing approach is quite
noticeable. Virtually every issue of this,
and other magazines, contains at least one
advert for an entirely new product, the
latest gizmo that technology can bring. It
usually comes from a company that no one
has heard of that is wishing to join a market
that is already crowded with other similar
companies that are under-financed and
waiting to become cannon-fodder for the
Japanese.

All these companies now face major pro-
blems. The size and growth-rate of the
market for small home computers has taken
many by surprise, including the manufac-
turers themselves. This would seem at first
sight to indicate that there should be plenty
of room for allcomers in the marketplace.
Unfortunately, things don’t normally work
out that way. In a market that is large,
rapidly growing, and oriented towards high-
volume merchandising techniques, the fact
that a new manufacturer on the scene has
the best product is actully irrelevant. What
counts is being able to manufacture it in
high volume, coupled with the finance,
ability and skill to support the distribu-
tion network.

Such requirements demand, in the end,
the capabilities of a big company, and the
majority of the minnows just do not match
up, no matter how good their products may
be. In the high-volume home computers
marketplace, there is room for only a hand-
ful of successful manufacturers, yet the UK
has thrown up more contenders than that
itself.

By this time next year it would seem
highly unlikely that many, if any, will have
advanced much further then they are at pre-
sent. Some inevitably, will have regres-
sed significantly.

Such problems do prompt the general
question of when is it a good time to
purchase a system: should a user jump in
now or wait for something better? In the
home computer area, perhaps more so than
anywhere else, the answer is to buy what is
available on the shelf. There will always be
something better coming along, and even if
you wait for that to actually appear, some-
thing better will by then be coming.

The same is true for the bigger personal

BELLS, WHISTLES & GIZMOS

Martin warns: don’t build your hopes on manufacturers’ castles in the air.

computer systems, those that find their way
into the professions and small businesses.
The main ‘something better’ in this area is,
of course, tangible, for it is the IBM Per-
sonal Computer, due to finally and formally
appear in this country about now (that’s
now as you read this, not now as I write
it).

For better or worse, IBM’s machine has
already become the up-market hardware
equivalent of CP/M, the de facto standard
against which all others are compared and
evaluated. IBM has a habit of assuming
that level of significance in the computer
industry.

The official marketing of the Personal
Computer will at last regularise a hotch-
potch situation in the sale of the machine in
the UK, it having been available from an
ever-growing number of suppliers — both
respectable and dubious. Many of the
‘back-doors’ through which the machine
has crept into this country. will probably
become superfluous, and may well conse-
quently wither away. For the IBM PC, it
must be assumed that the formalisation of
its UK marketing will be one of the better
events of the coming year, certainly from
the user’s point of view. It goes without say-
ing that there is a certain assumption that
IBM, as a company mainly experienced in
marketing other types of system, will
actually manage the event correctly.

The same remarks, if to a lesser degree,
can be made about the appearance of the
DEC family of machines, though these
have so far failed to promulgate quite the
excitement of the IBM system, through not
generating a ‘black market’.

Both of these machines have been
launched long enough to become known to
the users. More interesting in terms of
speculation are the products from those two
stalwarts of the personal computer indus-
try, Commodore and Apple.

The former, even just a year ago, looked
remarkably moribund. The PET was long
in the tooth and the VIC not yet too signifi-
cant. Announcements were rumoured to be-
around the corner, but had not yet arrived
and all that was available was gossip. Now
the company’s dealers should be starting to
sell the subjects of that gossip: the 500 and
700 series machines.

It is early days yet (though much later
than expected — another example of pre-
announcement of new products) but the
company may well have come up with a
couple of interesting systems. The interest
comes from the fact that they combine the
best bits of the PET, which in this case
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Iltustration by Ingram Pinn
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means much of the software and data files
already established by users, with greater
processing power, and the opportunity to
add-on second processors that allow the
machines to emulate such as the IBM
PC.

If it works well, this could prove to be a
good trick, and one that the users could find
very helpful. Many will find it has been
worth waiting for.

The same may be true in a year’s time of
that other company, Apple. Apple II, till
now arguably the most successful single
system produced, is as long in the tooth as

=;
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ever the PET was. Apple I1L, through its
early problems and the subsequent appear-
ance of rival and superior 16-bit machines,
has never managed to take the world by
storm.

Now, however, there is Lisa, a system
about which there is (at the time of writing)
only conjecture. The main platform of that
conjecture, however, is that it will incor-
porate an operating system that will at last
give true meaning to that oft-maligned term
‘user-friendly’. It will allow users to per-
form tasks in the way they think of them,
rather than demanding the opposite of

the user.

As with so many manufacturers, not
least of which has been Apple itself, the
announcement of the machine may not
mean too much to the user for a while.
Machines do have a habit of not appearing
on time. That is usually a good reason for
the user to purchase what is actually avail-
able — itdoes at least exist. Both the Com-
modore and Apple machines show however
that with technology there is also always
something better coming over the
horizon.

END|
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BENCHTEST
o

THE LYNX

We’ve been expecting this machine for a while. But is it as slick a cat as it’s cracked up to be?

Everybody must have seen the adverts by
now. ‘How to increase the size of your
memory.” ‘Expandable to 192k.” The
Lynx, expected in November, is now just
about to go on sale. And having been pro-
claimed in advance for several months, is it
what it claims to be?

Camputers was formed in winter 1981
under the name Camtronic Circuits.
Brought together by the Lynx, the company
comprises nine members and its sister com-
pany, GW Design, about 16. The Lynx
itself is subcontracted and the original
machines were designed and put together
by Camputers and GW.

The machine offers both colour and high
resolution graphics. It also offers a ‘grow
with the user’ type of quality that many
machines cannot boast. It is theoretically
possible to set it up as a small-scale busi-
ness micro.

Hardware

To look at, the Lynx is very pleasing. It’s
cased in arty dove-grey injection-moulded
ABS and is that rather familiar home micro
‘wedge shape’ seen from the side. It’s about
the same size as the VIC-20 but a bit more
angular, like an Acorn Atom. The dimen-
sions are 34.5cm wide, 21.5cm from front
to back and 6.5cm at the highest point.

The casing is substantially built although
there are one or two areas where it ‘gives’,
most notably on either side of the space bar
and above the ports at the back. These
areas could have done with a little more
reinforcement but it could take quite some
bashing nevertheless.

A metal-cased PSU plugs in through a
DIN socket at the back on the left. The
PSU itself is roughly as heavy as the Lynx,
weighing just over three pounds on my
bathroom scales (the Lynx weighs just
under four pounds). The lead between it
and the computer is a little short, but the
lead from PSU to mains is much longer.
The PSU becomes almost painfully hot to
the touch after being switched on for more
than an hour or so, and at one stage I even
warmed my feet on it while computing! The
rivets holding it together &! the bottom
really do get too hot to touch. This could
easily have been rectified by crtting ven-
tilation slots in the PSU case and elec-
trically insulating the whole thing from
within.

Amusingly, the Lynx comes complete
with an optional set of stick-on rubber feet
for the PSU (I think they’d possibly melt if
you stuck them on to the rivets). Otherwise,

Maggie Burton finds out.

they stick like limpets; I stuck some onto a
Sirius and I think they’re there to stay.

The I/O connectors are nice and solid
although you ¢an see into the machine
above them. From left to right (with the
front of the machine facing you) there’s
power, expansion bus, cassette, RS232,
light pen and composite video, RGB and,
on the far right, the TV socket.

The keybpard comes in the same grey
colour with white lettering on all character
keys and red on the control ones. There is a
total of 57 keys, 12 being devoted to con-
trol. These are: ESC, Control, up and down
arrows, Shift Lock and Shift on the left;
Break, Delete, left and right arrows, Shift
and Return on the left.

Escape is used to exit a program in the
middle of execution. The Break key is used
(to quote the manual) ‘within certain special-
ised programs’ but it does not go into any

‘further explanation. Apparently this key

will be used in future applications. There is
no reset key, which proved to be a nuisance
— to get out of an infinite loop or to recover
from a total crash, you have to unplug
the PSU.

I noticed with some amusement that the
Return key is labelled ‘Control’ even
though there’s a Control key, too. This is
almost certainly a mistake as other Lynxes
I’'ve seen don’t have this peculiarity. The
big disadvantage with the Return key is that
it’s parked right next to the Shift key. If
you're typing away enthusiastically it’s
very easy and extremely exasperating to hit
Return instead of Shift — which, of course,
means you have to retype the whole line.
This would have been better placed where
the Delete and arrow keys are and would
thus prevent a lot of lost time.

Typing on the Lynx keyboard is quite a
pleasant exercise. It has a crisp feel to it and
responds well. It’s endowed with auto-
repeat, although this is a little slower than is
necessary, and is fully debounced.

Inside

The machine reviewed here is the standard
48k machine; 92k, 128k and 192k versions
are available and smaller machines can be
fully upgraded internally. An upgrade to
either 128 or 192k will increase the screen
resolution from 248 x 256 to 248 x 512 and
give an 80-column display.as well but you’d
have to buy a monitor for this.

In spite of the fact that I’'m hardly either a
stickler for tidiness or a hardware designer,
1 did feel that the design of the PCB was a
little inelegant. This is probably made

worse by the fact that the Lynx uses no
UL As and therefore has to employ a larger
number of smaller chips to do the job. RAM
is not grouped in any apparent logical order
on the board — 16k of it is in front of the
keyboard plug, 16k is haphazardly arranged
on the right of the Basic interpreter chips
and 16k comes on a cute little plug-in board
which goes just in front of the TV socket.

The 4MHz Z80 sits between the keyboard
plug and the Basic interpreter. The Basic
interpreter comes on two EPROMS (soc-
keted, of course) which will probably turn
into ROMs before too long. A third socket
is provided, presumably for the insertion of |
dedicated ROMs/EPROMs.

To the far left at the back of the Lynx sits
a fairly large speaker (through which the
Lynx beeps disconsolately when switched
on), cushioned by a circular piece of
plastic foam.

RAM expansions almost certainly plug |
in where the aforementioned memory
board does, but there is a plug just in front of
the parallel expansion bus which is pro-
bably also designed for extras. In fact, as
there’s a good bit of fresh air above that
plug, you could conceivably fit in a substan-
tial cartridge or circuit board — an indica-
tion of room being made for the future.

All in all, it’s a solidly put together but
really somewhat dated piece of computer
engineering. All soldering is precise, com-
ponents are firmly fitted and wires properly
trimmed. Compared to, say, the Spectrum,
it’s a rather clumsy outfit when you con-
sider the fact that the two machines have
similar capabilities, but size and appearance
really aren’t everything.

®

Display

When you first switch on, the Lynx prints
its logo at the top left of the screen (com-
plete with the little pawprint) in white on a
black screen. Underneath this it puts the
prompt ‘Ready! and a ‘greater than’ sign
followed by a flashing block cursor.

The display is quick to appear and very
crisp. Initial tuning in is very simple and,
once set, it rarely drifts off frequency. The
only problem here is that the display is
rather too sensitive to the position of the TV
leads. Jerking this or loosening it slightly
(as on occasions when the TV gets knoc-
ked) can cause the screen to waver. The
colours are very vivid and crisp and, once
you have the machine tuned right, they
never drift. Full upper and lower case let-
tering is provided directly from the key-
board.
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Performance varies from TV to TV. I
found the Lynx wouldn’t produce colour at
all on a nine-year-old Ferguson (but then
neither would the Spectrum) but it worked
well with a Sony Trinitron and even better
with a small Hitachi portable. If in any
doubt — for instance, if your TV is ancient
or a little-known model — some consulta-
tion with a dealer would be wise.

Lynx Basic

David Jansons, who designed Lynx Basic,
had a lot of experience of Microsoft and
TRS-80 Basic. ‘I don’t like them’, he said.
His aim in putting together a highly non-
standard Basic was to make it ‘as structured
as possible’. Considering he put the original
interpreter together in a little over four
months, it’s quite an achievement, though it
has been regularly amended since the
machine was announced in September.

It includes some very odd qualities indeed,
the reasoning behind which seems a little
strange. First and foremost, it won’t allow
multi-statement lines. Now, quite a few
older machines are the same, and Jansons
explained he did this to improve readability
of listings. But the alternative in the area of
code-cramming is to use line numbers with
adecimal point! This means you can have a

AL

e SSERIAL

cass.

>

huge number of lines in a program — four
figures after the point are allowed — and
this is far more than you could ever
need.

Not only is this facility negated by the
Lynx’s RENUM command (which will
deal with GOTOs and GOSUBs as well),
but it also makes for hideously untidy list-
ings as the Lynx does not justify lines for
you. Imagine beginning a program with
lines 100-150 in increments of 10 and then
adding 120.1234, 120.1235, 130.12,
130.13, 130.44, 140.5 and 141.444 (which
you’d have to be mad to do). Write it down
~— unjustified — if you want to see the effect
it would have on readability.

Furthermore, had you been enough of a
lunatic to number your lines in increments
of one (or even 0.0001) and you wanted to
add more lines, all you’d need to do would
be to type RENUM 1,100 (ie, from line 1
at an increment of 100) to rectify the situa-
tion.

The next oddity in Lynx Basic lies in the
number of loops and conditionals provided.

As well as the conventional IF. . . THEN. ..
ELSE, FOR...TO...STEP.. NEXT,
GOTO, GOSUB...RETURN, you are
armed with labels (for use with GOTO and
GOSUB), procedures, WHILE.. -
WEND, REPEAT.. .UNTIL and three
logical operators — AND, OR and NOT.
This is actually a good idea: you can plough
through your algorithms, relentlessly struc-
turing as you go and then understand
them afterwards.

A lot of really odd facilities are provided.
These include (most notably) the ability to
change the cursor character and the rate at
which it flashes. The flashing effect is pro-
duced by a block character and a space being
printed alternately very fast (there is no
way to make characters flash from Basic
apart from using this idea with PRINT),
so using the CCHAR command you
specify two characters which alternate.
CFR (cursor flash) ranges from
incredibly slow (CFR65535) to incredibly
fast (CFR1).

Debugging is made easier not only by a
flow trace, but also by a command, SPEED,
which sets the rate of program execution.
This simply increases the delay between
program lines and you can then see exactly
what’s going on.

This leads us logically on to editing. I
found this fairly easy, but with one or two
inevitable disadvantages (the perfect screen
editor has yet to be invented). Control ‘E’
gives you the response ‘line number?” and
expects either a line number, label name or
procedure. Inputting one of these and pre-
ssing Return gives you the specified piece
of code with the cursor at the beginning of
it. You then move the cursor to the
place where the correction is needed
and delete/insert as necessary. The up and
down arrows can move you either to the
beginning or to the end of the line. Control
‘Q’ will allow you to edit a line, entry of
which has just given an error message
without specifying its number.

It would have been a little more logical to
add the ability to move up and down, using
the arrow keys, line by line, although the
Control ‘E’ idea can save time in long pro-
grams. What really is a bit of a nuisance is
the use of ‘DEL’. You can’t just type in a
line number, hit Return and see it magically
disappear as you can with most micros,
although you can overwrite lines. You can |
delete blocks of lines using the format DEL
first line number, second line number. The
only real advantage with this method is that
you have less chance of erasing lines by just
typing in the numbers, although you could
still overwrite lines by using the wrong
numbers for new ones.

A ‘shorthand’ facility can be used when
entering programs. It is effectively divided
into two different methods. One method is
referred to in the manual as ‘single-key’
keyword entry but is in fact double key
entry. It works like this: You hold down the
ESC key and type one letter standing for
the reserved word you want to enter. Not all
words are provided for in this manner, but
all the common ones — eg, PROC, GOTO,
STOP, REM, etc — are. The trouble is that
you have to remember which letter is which
word, although most of these are logical.

The other abbreviation facility is far
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more reasonable. You simply type in
enough letters of a reserved word (the first
two are usually enough) to make it dis-
tinguishable from any other command and
follow them with a full stop. Once you get
used tothis it is very useful. In addition, you
can use ‘?” instead of the word PRINT.

String handling is very odd. For a start
there is the glaring omission of STRS which
converts a numeric variable into a string. In
spite of this, VAL is included, which does
the opposite. All the old faithfuls — LEN,
ASC, LEFT$, RIGHT$, MID$ and
CHRS$ — are there with the addition of
UPCS, an oddity which will convert all let-
ters in a string to upper case.

String arrays were, incredibly, nearly left
out altogether originally. Camputers plans
to introduce a string/data file handling pac-
kage on either EPROM or ROM cartridge
in the near future. The situation nowis this:
you can type DIM A$(6) which allows you
to input a string of up to six characters —
rather pointless in the face of such com-
mands as INPUT AS$. DIM AS$(6)(12)
dimensions a 12 element array, each array
consisting of up to six characters. The
largest eight-character/element array that
the 48k Lynx will accept is 1000 elements.
Only single dimensional string arrays are
allowed.

While still on the subject of arrays, two-
dimensional numeric arrays can be wangled
with DIM A(R*C). Selection of a par-
ticular element — say 3,4 — is done using
the format A(3*C+4). A bit weird really,
all things considered.

A positive arsenal of numeric functions
is provided. Among the more bizarre of
these are INF, which returns the largest
number the Lynx can process, 9.9999999E
+63, and FRAC which is the direct
opposite of INT. Arcsines, cosines and
tangents are available (as well as SIN,
COS and TAN). Two functions I’ve never
encountered before on a standard machine
are DIV — integer division (dividing
without leaving a remainder) and MOD, its
opposite, which gives just a remainder.
Logarithms and Antilogarithms (and
natural logs, too) can be used. Another
Lynx oddity is the command pair ROUND
and TRAIL. ROUND OFF will switch off
the computer’s automatic rounding facility.
Internally, the Lynx works on an accuracy
-of eight digits and round this off to six when
final values are printed on the screen.
Therefore you have the choice between six
and eight digit accuracy. TRAIL ON
allows you to put trailing zeros on to bring
accuracy up to whatever ROUND has dic-
tated. Following either of these commands
with OFF sets the machine to its default of
six-digit accuracy with no trailing zeros.

Again, another omission: that of DEF
FN. You can’t have everything but this
command is a rather powerful one and can
save a lot of work. It’s one which is frequen-
tly invaluable and which very few Basics
leave out these days.

I/0 control

The Lynx is fully disk-compatible — CP/
Mis about to be launched for it — and the
disk operating system is called up by one
command — DISK. This is, of course, a

AN Z
THE LYNX |
~

stupid thing to type in if you have no disks
as it crashes the system.

Three printer commands can be used —
the obvious LLIST and LPRINT; and the
addition is that of LINK, which displays
simultaneously on printer and screen. This
is handy, can be impressivein graphics pro-
grams, and is unusual on home computers.
I must point out here that I was unable to
run a printer from the Lynx and can only
judge these commands from the manual.

Cassette handlingis good. For a start the
baud rate is user-specifiable in increments
of 300 from 600 to 2100 baud. Thisis done
simply by typing TAPE followed by a num-
ber from zero to five (zero being 600 baud,
the default). The manual states, however,
that to use the higher baud rates you have to
have a ‘good quality cassette player and
tapes’.

LOAD, SAVE and VERIFY are, of
course, provided, with the interesting and
useful addition of APPEND. This allows
you to add a program stored on tape to one
already in memory — provided the first line
number of the program to be loaded is
higher than the last one of the program in
memory. Cassette recorders with a remote
control facility are controlled by the Lynx
— although only certain types or remote
control will work.

Machine code programs must be loaded
using the command MLOAD, which is
otherwise exactly like LOAD.

One of the major disadvantages of the
Lynx is the fact that it will only accept
single-letter variable names, although the
interpreter distinguishes between upper and
lower case. Therefore you could use A, a,
AS$ and a$ in the same program. The dis-
advantage here does not lie in numbers as
much as in distinguishing one variable from
another. Very few Basic programs will need
more than 52 numeric and 52 string
variables. The problem really lies in being
unable to read a program and understand
variable names logically, so a stringent
record would have to be kept of which vari-
able stores what. Two-letter names would
have been more logical, and long variable
names better still.

SWAP s areally useful command which
allows you to simply swap the values of two
variables.

The RESTORE command can be reset
to any line number which contains data.
This adds versatility to DATA statements
because you can use some data once, some
twice and some over and over again as
necessary without having to repeat data
items in later lines.

Graphics and
sound

Pve already mentioned the surprising crisp-
ness of the colour display. The Lynx pro-
vides eight colours (including black and
white) and these are coded from 0 to 7 (O is
black and 7 is white). Interestingly, you can

use the colour’s name as well as its number
— eg, PAPER BLACK or INK GREEN
which I found myself using far more than
the numbers. This also improves program
readability.

PROTECT is ‘a command which can
generate some interesting visual effects.
The Lynx sends colour signals as a mixture
of three primary colours: red, blue and
green. If you type in PROTECT RED,
anything in red already on the screen will be
left there and cannot be cleared or overprin-
ted. But any new characters or lines with an
element of red in their colour will have the
red removed. You can also protect sub-
colours like magenta or cyan — which
means you can only print on the screen in
one colour. PROTECT 0 (black) returns
you to a three-colour mix again. Protecting
white will stop anything from being written
to (or erased from) the screen.

This is lots of fun and it can even be
unnerving if you forget that anything
already on the screen in the protected
colour cannot be moved. It actually looks
as if the computer’s crashed (hard crash 1
mean) if you’ve just listed a program and
then run it with a PROTECT statement
before a CLS statement.

Colour mixing is possible using a fine
chequered graphics character (CHR$(242))
asit is on the Spectrum. Although you can
only do this in squares, it’s very striking
because of the crispness of colour.

CHR$(242) is one of 26 predefined
graphics characters listed in the manual.
You can obtain these from the keyboard by
locking the shift and typing CTRL 1
followed by ‘Return’. Exiting graphics
mode is done in exactly the same way. The
keys used are the ‘€’ key and letters A-

Y.

You can also define your own characters.
The Lynx character matrix is 6x10 which is
unusual and leads to rather elongated lettering,
which is not unattractive. Therefore each,
character takes up 10 bytes of memory and
this has to be reserved before you start
inputting the data. I’ll deal with thatin more
detail later, along with machine code.

Once you’ve reserved your memory, the
binary digits to make up the character’s bit
pattern can be read from DATA state-
ments using the command BIN — not a /a
Spectrum but to the format POKE address,
BIN(A) after the data has been read. The
Lynx has two pointers and one read-only
variable in memory, ALPHA — the begin-
ning of the conventional character set,
GRAPHIC — the beginning of the dupli-
cate character set and HIMEM which tells
you the first free address after the stack.
This can be moved about using RESERVE.
These three numbers are all important in
defining your own characters. GRAPHIC
points to where a new character is stored
and ALPHA is used in modifying letters —
changing the typeface, for example.

There are easier ways to design charac-
ters, but this is adequate once you’ve got
the hang of it.

The Lynx’s screen resolution is 256x248.
This allows for some impressive drawing
effects. DOT, DRAW, MOVE and PLOT
are the relevant commands: DOT does the
obvious thing — puts a dot on the screen at
the specified coordinates; DRAW puts a
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line on the screen from the last point plotted
(or the last position of the graphic cursor) to
the point specified; MOVE simply moves
the invisible graphic cursor to where you
tell it to go. PLOT struck me as being rather
unnecessary because it has five modes
combining all the other graphics commands
along with a relative move and draw, ie, the
coordinates represent the amount by which
the cursor moves, not the position at which
it ends up.

Line drawing is crisp, clear and fast.
Lines can be put on the screen at quite steep
diagonals without an ugly ‘stepping’ effect
becoming too apparent. My big reservation
about Lynx graphics is that there is no easy
way to fill a shape. The only way I could
find to do this was by plotting individual
dots, which is slow and inaccurate. It may
not have been possible, but a PAINT or
FILL command would have made a good
replacement for the rather obsolete PLOT
(or PLOT alone could have been used and
all the other words scrapped, perhaps).
Pixels are individually colour-definable
and, when the DOT command is used, they
prove to be very fine although they are clear
in any colour. }

An interesting idea is the use of PRINT
@ and WINDOW. PRINT @ uses columns
two pixels wide (as does WINDOW) and
rows to the highest resolution of 248 to put
letters exactly where you want them on the
screen. This is far more versatile than using
character squares. You can therefore mix
text and graphics tidily if you want to.
WINDOW specifies the size of the text
area. You specify the first column and the
last column + 1 and the first row and the
last row + 1 to change the part of the screen
on which you want to print. Some fascinat-
ing effects can be achieved here by using
WINDOW in conjunction with PROTECT.
Again, there is one reservation in my
attitude to this command: some kind of
quick normalising command would have
been handy to reset the window to its
default. As it stands, you have to remember
the coordinates of the normal text window
and use those numbers to put things back
to normal.

Another Lynx oddity is VDU. This uses
CHRS$ (ASCII) codes O to 31 to perform
cursor movements and other graphics com-
mands as well as to perform the power-up
beeping noise. You can use PRINT CHRS$
to do the same thing, so I found VDU rather
unnecessary, although it is quicker to enter
than PRINT CHRS. Three of the facilities
here are really striking. The first of these is
VDU 21 — overwrite. This is like the Spec-
trum’s OVER command and is turned off
by inputting VDU 20. Secondly, there’s

Benchmark timings

BMI1 1.7
BM2 43
BM3 12.4
BM4 8.9
BMS5 10.4
BM6 16.3
BM7 299
BM8 86.6
Average 34.1

For a full explanation of Benchmark timings,
see PCW, Nov 82.
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VDU 24 — double-height characters
(turned off by VDU 25). These are really
fun to use and striking effects can be
obtained by mixing single and double
height text. Lastly, and more subtly, you
can employ superscript and subscript on
text. This simply means moving the cursor
up or down three pixel lines, giving a
peculiar overlapping effect. This command
has to be repeated for each line of super/
subscripted text. The other VDU codes do
things like carriage return, colour changes,
line feeds and backspace.

Sound is based on a digital/analogue
conversion principle and is used with two
commands, BEEP and SOUND. BEEP is
followed by three figures broken up by
commas;, these stand for wavelength,
number of cycles and volume. Volume is
specifiable from O to 63 and wavelength
and number of cycles from 0 to 65535.
High wavelengths are high-pitched sounds
(for those of you who didn’t do physics at
school), so to make a high note of the same
duration as alow one, the result of multiply-
ing the number of cycles by wavelength
must be the same. The large number of
parameters available makes for an impressive
range of sounds.

SOUND is a machine code based com-
mand. You can POKE several consecutive
addresses with appropriate values, type in
SOUND followed by the first of these
addresses and the computer will read them,
converting the values within to sounds as it
goes, stopping when it reaches a value of 0.
This could conceivably be used to syn-
thesise speech.

Machine code is well provided for, with
DPOKE and DPEEK complimenting
POKE and PEEK by enabling you to read
or write to two consecutive addresses with
one word. Using both you specify the first
address. DPOKE loads the least signifi-
cant byte into the address and the most
significant byte into the address+1.

PRINT# is a decimal-hex converter. It
works to four digits and the largest decimal
number which can be converted is 9,999,999.
Only the integer part of the number is used.
Hex can be input directly by prefixing the
Hex number with ‘&’.

Binary And, Or and Exclusive Or are
provided and a command, CODE, allows
you to incorporate machine code into Basic
programs by prefixing each line with
CODE. INP and OUT read or send data
from/to specified Z80 ports.

A machine code monitor is accessible
from Basic by typing MON (and exited by
typing’ ‘J’). This includes a breakpoint
facility as a debugging aid.

The Benchmark timings tell a lot, in this
case, about the machine. The first two are
fairly fast but BMs 7 and 8 are really slow.
BM8 involves finding functions and the
Lynx obviously does this rather too slowly.
It’s turned out slower overall than many
other Z80 machines and is certainly in the
lower end of the overall timings range.

To conclude on the subject of Lynx

Basic, I've really got no choice but to
express stern reservations. Some of the
effects which can be obtained with ease are
really striking, but the overall structure is
not in keeping with the reasoning behind it.
At first sight it looks fantastic from a pro-
gramming point of view, but using it for a
while reveals serious disadvantages.

To a naive user, in any case, the impor-
tance rests far more on things like the
efficiency of the screen editor than the intri-
cate sophistication of the Basic. I’ll make a
huge criticism here while I'm at it: the
screen does not scroll. It goes up tothetop
line and overwrites what was there before.
This makes for either a hideously untidy
screen or for the hassle of using CLS every
time you want to list a program. And if your
program is more than one screenful you’ve
got real readability problems.

Lynx Basic has several omissions which
appear to have been replaced by unnecessary
trimmings. It repeats itself — as in the use
of VDU and CHRS — thereby leaving out
more important things. The lack of a reset
key makes it possible to get into a terminal
crash very easily — for instance, if you get
stuck in an input loop you can’t use
ESCape to get out of it (it has no effect,
more to the point) and you have therefore to
switch the machine off. A little thought here
would have made all the difference.

Documentation

A paperback user manual comes with the
machine, written in the familiar home
micro ‘step-by-step’ style. It’s illustrated
with bizarre pictures of little robots wearing
Elizabethan-style breeches which drew
chuckles of not-too-complimentary amuse-
ment from me as I read it.

I'm not too happy about it, either. It
starts on a good note, takes you through the
fine basics in a readable manner and is writ-
ten in a friendly style. It has some attractive
demonstration programs in it but it does not
go into enough depth.

Some explanations are sadly lacking —
for instance that of user-defined characters

— and others still have mistakes in them. I
understand, however, that the manual will
be amended.

Furthermore, no useful memory addresses
are provided — for instance, vidleo RAM
start and end addresses — which would
make the enthusiast’s endless pursuit of
machine gymnastics a great deal easier. As
with many machines a manual twice as long
would have been a great deal more helpful
and the addition of more involved technical
information a blessing. But other machines
are guilty of the same fault and I must
confess to being rather a documentation
fundamentalist, especially where micros
for beginners are concerned. Ideally you
shouldn’t, in these cases, have to buy other
books to explain the bits your computer
leaves out. With the Lynx (among others),
you do.

Software

There’s not a lot to be said about this out-
side of speculation. Camputers tells me the
machine is aimed at the ‘Sinclair graduate’.

GOTO page 158
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SEND IT IN PACKETS

Terry Lang continues his series on networking with a look at packet switching.

This is the second in a short series of
articles which aim to describe simply some
of the problems and the solutions of net-
working. The previous article discussd the
need for networking, and the criteria by
which a network might be described as
‘good’. It concluded by considering one of
the simplest of networks, a ‘star’ of lines all
connected to just one central switch or
node, which was operated as a multiplexor
to switch signals between pairs of those
lines. The present article will examine the
more sophisticated techniques of ‘packet
switching’. (Here we use the word sophis-
ticated in its popular sense as ‘technically
advanced’, though for some it may hold a
touch of its more original usage as ‘fashion-
able air of worldly wisdom™)

Use of packets for
error detection

Our simple star network just switched
signals and hence characters between

start of packet
character 1

message

character n
checksum
end of packet

Figure 1 Structure of a simple ‘packet’

communications lines, and did nothing
about checking the accuracy with which
transmitted characters were finally deliv-
ered to a receiver. Suppose now that we
have the basic case of one computer
communicating with another, and that
because of the long distance involved and/
or because of the ‘noisy’ electrical environ-
ment it is important to check, and if
necessary to correct, the corruption of data
during transmission. In the general net-
working situation the use of a single parity
bit associated with each character will not
give sufficient protection, because the
whole character could be lost without trace,
parity bit and all. It seems a natural step
therefore to transmit a whole group of
characters together (eg, a record from a file
or a line of terminal input), and to send
along with the group some kind of check-
sum, computed from all the characters. The
receiver will recompute the checksum from
the received characters, and compare
this with the received checksum; if
the two checksums match, then uncorrup-
ted transmission may be assumed. At the
same time it will be sensible to add a special
‘start of packet’ marker to the front of the
packet and an ‘end of packet’ marker to the
end, to make it clear to the receiver exactly
when and where the check should be
applied, as shown in Figure 1.

At this stage we should note that if the
packets are too short then the overheads of
the ‘envelope’ surrounding the packet will

>

computers

— > packetsfromAtoB
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O ‘packet switching’ node computers

Figure 2 Routing of packets between nodes in a network

receiving

computers

be high in proportion to the characters in
the message itself, whilst if the packet is too
long then any noise in the system may pre-
vent it ever being received without corrup-
tion. For obvious reasons, the upper limit of
the number of message characters is gen-
erally set to a power of two, usually within
the range 64 to 512. Typically two bytes
are used for the checksum, which will not
be just a simple arithmetic sum but some
more complex algebraic function chosen
for its ability to detect most of the data cor-
ruptions typical on communications lines.
(As a matter of fact, we can never choose a
checksum which guarantees to detect every
conceivable corruption; the best we can do
is to confirm that if the checksum received
matches the message, then any corruption
is extremely unlikely to have taken place.
Even if as an extreme we sent the full
message itself five times, and the destina-
tion received identical messages five
times, the receiver could still not be a full
100 percent certain that the message
contents were not identically corrupted on
all five occasions.)

To return to our simple case of two com-
municating computers, when the receiver
recognises an incoming packet it will com-
pare the transmitted checksum with the
checksum re-computed from the received
message. If the checksums match, it will
return an acknowledgement of successful
receipt to the sender. If the checksums do
not match, it would be possible for the
receiver to return a ‘pardon?” message to
the sender. Alternatively the receiver could
simply maintain a dignified silence, as it
would have to do if the whole packet were
lost (or were so corrupted that it could not
be recognised as a packet). If the sender
receives a positive acknowledgement of its
first packet, it can simply follow up with the
second. If on the other hand the sender
receives no reply at all after some pre-
agreed time (known as a ‘time-out’), or if
the receiver gets back a ‘pardon?’ it can
repeat its original packet instead.

This process has strong similarity with a
telephone call between two people. The
listener may interject with ‘yes’ or ‘uh-huh’
from time to time to confirm that he or she is
hearing the speaker. If noise on the line
intervenes, the listener may respond with
‘pardon?. If the noise increases further, the
‘pardon’ may itself get distorted, and the
speaker then ‘pardon?’s the ‘pardon?” — at
this point complete confusion will probably
set in! It is for this reason, when working
where there may be severe noise problems,
that the simplicity of using only positive
acknowledgements, and of making no res-
ponse on receipt of an error, will generally
be beneficial. (Of course there is always the
possibility that a positive acknowledge-

144 PCW




ion by Kevin O'Keefe

Illustrati




What do Miss World and the new
Epson printers have in common?

World Beaters. All of them.

World beating Miss Dominican Republic, below, sits with
two of her counterparts. For beautiful styling that is. And a

lot more besides. Which brings us neatly to the two new
printers from Epson. Namely, the RX-80 eand FX-80.

Faster
The RX-80 and FX-80 print at speeds of 100 and 160
characters per second, respectively.

More Value

Yet both machines are better value than
their predecessors. With features like
dot addressable graphics, standard
Centronics compatible interface N 1
and optional RS-232C and IEEE B el

interfaces.

¢ Extraordinary
Exceptional

Epson (UK) Limited,
Freepost, Wembley,

MACHINES

Freefone: 2730.
6Telex’.— 8814169
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The FX-80 Printer takes a lead with the addition of various
extra built-in features. And we've designed the RX-80 with
tractor feed for perect alignment, and the FX-80 with both
tractor and friction feed.

When you have Epson style teamed with Epson quality, your
company will be well equipped for a successtul and
profitable future.

So now we've whet your appetite - isn't it about
time you seriously considered buying one
of our remarkable machines.

But act now, because with our
amazing track record, there's
going to be a great demand for
these new world beaters.
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O I would like a demonstration
of the Epson RX-80 and FX-80 printers.

O Please send me details and the name
of my local stockist.
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SEND IT IN PACKETS

ment will itself be corrupted, and the sender
will then re-transmit the packet which the
receiver has already just successfully
received. As they sometimes do in the
harder textbook, ‘we will leave as an exer-
cise for the reader’ the design of a mechanism
whereby the receiver can recognise this
event, and not treat the second packet as
just the next in the sequence from the
sender).

Routing packets
through a network

Since we have gone to the trouble of tying
up a packet, it seems a small extra step to
add to the front of the packet the identity of
the sender and the identity of the intended
receiver. In fact this opens up a whole new
way of working. Suppose, for example, that
in our basic illustration the receiver was
connected not just to the sender, but to two
other computers as well. On the successful
reception of a packet, the receiver could
inspect the identifier of the intended des-
tination and, if the packet was not for itself,
simply pass it on to whichever of the other
two neighbours it should have gone to. This
can be generalised to a network of many
computers and many links, as illustrated in
Figure 2.

The first thing to note about this general-
ised scheme of ‘packet switching’ is the way in
which any one link between nodes is
shared. At any specific moment, a link will
be dedicated to just one packet en route
between a specific pair of correspondents.
However, when that packet is dealt with,
another packet for a different pair may
share this same leg for part of its journey —
as illustrated in Figure 2.

By what mechanism is a node to decide
‘how to route a packet which it has just
received? It should immediately recognise
packets for which it is the terminal destina-
tion. Other packets have to be passed
onwards, and the question is to decide
which of the possibly many links also con-
nected to the node should do this task.
Perhaps the simplest way is to have a table
stored within the node, listing for every
possible receiver the link on which a packet
should be passed on. (Clearly every node
will need a different table, depending on its
position in the network.) If the network is at
all extensive, then a full table could be
prohibitively large, and in this case it would
be necessary to distinguish within a des-
tination identifier ‘sub-addresses’ denoting
area codes and local identifiers (just as one
could break down a telephone number into
its national, city, district and local com-
ponents).

A very important feature of this system is
its flexibility and its resilience. It is a
relatively straightforward matter to add or
remove nodes and links to match changes in
traffic patterns, and to update the routing
tables in existing nodes accordingly. There
is no problem in connecting links and nodes
in parallel to relieve congestion. In the short

term, a node can quickly detect if a par-
ticular link or a neighbouring node fails, as
it will receive no acknowledgement mess-
ages. When a failure is detected by a node,
packets that would have been passed that
way can quickly be redirected — though a
number of routing tables will need to be
updated consistently to ensure that re-
routed packets do not end up shunted into
some endless loop. It is also possible to
regard over-loading or ‘traffic congestion’
in the same way, and to adapt routing
strategies to bypass any overloaded areas.
(To assist in all these re-routing situations,
it is possible to arrange for nodes to
exchange status messages with each other,
or with some central network control
node.)

Making a call

Usually a complete message between two
correspondents will involve the transmis-
sion of a whole sequence of packets (eg,
many records forming a large file), and
often long messages will pass in either
direction (eg, messages between a terminal
and an on-line system). The network could
treat every packet as if it were a small
message in its own right (sometimes called
a ‘datagram’). This would have the
considerable advantage that if there were a
network failure at any stage in the ‘conver-
sation’ or if congestion developed in some
area, all further packets would simply find
their way round these obstructions. How-
ever, because of the different routes which
might be taken, there would be no guaran-
tee that packets leaving the sender would
arrive at the receiver in the same sequence
as they were first transmitted. This would
need to be overcome by including a
sequence number in the header of each
packet; either the receiver or the network
node serving the receiver would then need
to store the arriving packets and to re-sort
them into correct order. Another basic pro-
blem with this approach is of course the
overheads incurred in the routing process
itself, which has to be invoked for every
packet and at every node through which
it passes.

An alternative approach to the routing
problem is to tackle routing just once, when
communication between two parties first
starts. The sender or source starts by send-
ing off a packet to the intended receiver,
asking if the receiver will accept a ‘call’. As
the call request packet is routed through the
network, each node through which it passes
keeps arecord of the details. By the time the
receiver gets the call request packet, the
details of the route taken stretch out behind
it, like string through a labyrinth. When the
original sender gets back an acceptance of
the call, subsequent packets simply follow
the string to pass along the same route.
Because they follow the same route, and
because two packets for the same link will
not pass each other, the ordering of all pac-
kets is maintained.

This approach is frequently referred to as

a ‘virtual circuit’ or ‘virtual call’. This is
secause the string defines a path or circuit
which will be used for the whole duration of
the call. In some respects this is similar to
an ordinary telephone call. For the tele-
phone call, however, a reserved circuit with
fixed communication capacity (‘bandwidth’)
is maintained throughout the call, whether
or not this circuit is actually being used —
this is known as ‘circuit switching’.

However, for our packet switching the
virtual circuit is simply the definition of a
potential route. If sender and receiver are
quiescent, the full bandwidth on every one
of the links on that route remains available
for use by other packets between other pairs
of correspondents. It is for this reason that
packet switched networks will usually charge
the user according to the amount of infor-
mation transmitted (ie, no links are used if
there is no transmission). (The only over-
head for a quiescent virtual call is in fact the
very small amount of routing data stored by
each node on the route.) Conversely,
circuit switched networks charge according
to the duration of the call (ie, bandwidth is
always tied up, whether it is used or
not.)

At the end of a virtual call, or if the
original call is rejected by the nominated
receiver, then the string of the virtual call is
simply rolled up to remove all trace of it
from the network.

Unlike the datagram approach, the
advantage of the virtual call is the minimis-
ing of routing activity and the maintenance
of packet sequencing. On the other hand, if
apermanent fault develops on the route of a
call, then the whole call has to be forcibly
requested, and the network will automatic-
ally establish a new route for the new call.
(Transient faults are still dealt with entirely
automatically by the individual nodes.)

Flow control

A basic feature of packet switching as
described here is that a complete packet has
to be received and checked by a node before
it can be passed on over the next link. Often
queues of packets will form for transmis-
sion over one link (packets from the same
call or from a mixture of a number of calls).
Thus there will always be some delay at
every node along a route. Whilst the net-
work may be designed to run with small
delays, the exact timing of ‘deliveries’ can-
not be guaranteed — and that may affect
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the kinds of application for which the net-
work can be used.

In general, there may be several packets
en route between a sender and a receiver.
However, the number of such packets must
be carefully controlled. Otherwise, if the
receiver were slow in accepting delivery
and in removing packets from the network,
the sender could still continue injecting
packets at high speed. This could fill all the
queuing space in intermediate nodes, with
the net result that these nodes would effec-
tively be put out of action. Therefore a
requirement is generally imposed whereby
after a sender has injected a number of
packets it must wait for an acknowledge-
ment from the receiver. The number of
unacknowledged packets waiting in the net-
work is thus restricted. This is known as
‘flow control’. This is imposed at two
levels, both at the call level (ie, end to end
between sender and receiver) and at the
individual link level (ie, between neigh-
bouring nodes).

The foregoing has special implications
for terminals connected through a network to
a computer, when handling user input from
| a keyboard. If the terminal is working in

‘full duplex mode’, then whenthe user types
one character this is immediately transmitted
to the computer, which will interpret it and
decide on the appropriate ‘echo’ to be
returned to the terminal for display on the
screen. (This type of working could be par-
ticularly appropriate for word processing or
for graphics applications.) As far as the net-
work is concerned, this would demand that
for each character typed one (very small)
packet be transmitted from terminal to
computer, and another small packet returned
from computer to terminal. The overheads
of this could be extremely high (and pro-
bably the charges levied as well); further-

more any transmission delays could upset
the ‘user image’.

For these reasons, it is more usual to
operate the terminals on a ‘line at a time’
basis, where the user assembles a whole
line of input at a time before sending it off to
the computer (making any corrections or
amendments before finally requesting trans-
mission). To support terminals not already
capable of working in this way, it is
common to provide a packet assembler/
disassembler (usually abbreviated to PAD)
which takes care of building up the packet
from single characters of input before
transmission, and the unpacking of packets
from the computer back into single charac-
ters. The PAD may be a separate small
computer or alternatively a part of a net-
work node, and will generally be capable of
interfacing a number of terminals to the
network.

[

Conclusions

By the apparently simple device of includ-
ing in a packet header the source and
destination identifiers or addresses, we
have thus developed a whole methodology
of networking. Given a good implementa-
tion, the packet-switched network can be
very flexible and resilient, reliable, and
accurate in the face of transmission noise.
This approach is therefore popular for
‘wide area’ networks where long distances
are involved. The best possible use is made
of transmission links, and bandwidth does
not have to be held reserved for quiescent
calls.

There is, of course, another side to the
coin. The network nodes are necessarily
somewhat complex, and still relatively
expensive. However, this is a situation
which is changing rapidly: for some time it

has been possible to get on a single chip a
driver for one link. The overheads of deal-
ing with packets are significant — these
include the header, trailer and checksum
processing, packet acknowledgement, end-
to-end and link flow control, routing, inter-
node status and management messages.
Fortunately this is handled by distributed
hardware rather than by a central bureau-
cracy!

Packet switched networks have been in
operation for many years. Perhaps the best
known of the early systems was ARPANET,
first set up on an experimental basis.to link
educational and scientific research institutes
across the United States, and which subse-
quently added links to Europe. British
Telecom has already launched its Packet
Switched Service, initially on a restricted
basis, but destined for widespread use.
Happily this is based on standards now
internationally agreed for packet switched
networks, based on the original ‘X25’
standard.

The next article in this series will look at
ring networks (in which the nodes are con-
nected to make a continuous ring) and the
Ethernet approach, where all nodes share a
single common transmission link or
medium.
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PCW welcomes approaches from would-be
writers, even those who have never appeared
in print before. In this game it’s often those
with practical experience who have impor-
tant things to say so we don’t mind if your
prose is less than perfect — providing sub-
missions have a sensible structure and
follow a logical sequence, we can take care
of the polishing.

If your article is already written, send it
in — taking care to ensure that your name
and address, together with a daytime phone
number if possible, appears on both the
covering letter and the manuscript. Manus-
cripts should, preferably, be typed or prin-
ted out (dot matrix output is quite acceptable)
but must be double line-spaced with ample
margins top and bottom and on each
side.

We can now accept articles on a limited
number of disk formats: standard IBM
3740 single-sided, single-density 8in, and
the following 5% in formats: Superbrain
SSDD 35-track; RML 380Z SSSD; Sharp
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MZ-80K/A DSSD, Cromemco SSSD,
Nascom DSSD, Rair/ICL DSDD, SD
Sales SSSD, Triton 35 track SSDD and
ACT Sirius | (CP/M-86 or MS-DOS)
single-sided. By prior arrangement we can
accept stuff over the phone by modem using
BSTAM at 300 baud but as we can only do
this during office hours (10am to 6pm) it’s
not exactly a cheap way of getting your arti-
cle to us! In the near future we hope to be
able to accept material by The Soprce and
Rewtel. Please note that if you want to send
your article.in this way, it should be as an
ASCII file rather than as a ‘work file’ for
any one type of word processor — ie, use
your word processor to print the text to disk
instead of to paper.

Please note that we cannot undertake to
return manuscripts, diagrams and photo-
graphs, although we always try to return the
latter. We can only return disks if they are
accompanied by adequate postage and
packaging.

If you have an idea for an article or a
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series, write us a letter outlining your ideas.
A one- or two-page synopsis giving the pro-
posed structure, sequence and content is
what we’re looking for. But before you send
anything to us, take a good look through
PCW to see what sort of articles get
published and to see what style of writing
we prefer (basically, avoiding promposity
at one extreme and flippancy at the other).
Also take a look through the Back Issues
advert to see what sort of things we have
already published — no point in re-inventing
the wheel.

Once you’ve sent off your article or pro-
posal, please don’t hassle us for a decision.
We receive far more submissions than we
can ever use and it takes us a while to sort
through them, acknowledge receipt and
give an opinion one way or the other. Please
be sure to tell us if you’ve sent the article to
another magazine — it would be very.
awkward indeed if the same article appeared:
sumultaneously in two publications! Frank-
ly, we’re more likely to accept something
which has been offered exclusively to us.

Finally, we do pay for published work
but please be patient! Payment normally
follows about 4-6 weeks after publication.
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COMMUNICATIONS

Stamp on Acorn

Since last July I have written
three times to Acorn Com-
puters, each time enclosing a
stamped addressed envelope.
So far I have had no reply to
any of my correspondence. I
have also written to the BBC
(who did reply), in the hope
that they might be able to stir
Acorn into some activity, but
this also proved fruitless.
Might I invite someone at
Acorn to reply, through your
columns, offering some excuse
for their arrogance.
Alternatively, if there is no
excuse, may I suggest, in the
Aberdonian tradition, that
their accountant pop two
stamps in an empty envelope

and return it to the address
below.

R Ferguson, 43 Craighton
Terrace, Aberdeen AB1 7RN.

How about it Acorn? — Ed

NEC PC3000 lacks
software bite

I read with interest the item in
Newsprint about the NEC
PC8000.

I bought one of three com-
puters recently and would like
to make one or two
observations.

I think some of the lack of
interest is due to the poor sup-
port for the system. Ever since
I purchased mine I have been
trying to obtain information on
the computer to help me write
software.

Neither IBR (the dis-
tributor) nor NEC have been
forthcoming. They promise
you the earth and nothing
happens.

Much more use could be
made of the excellent
hardware if the information
available was as extensive as
that for the Apple, for
example.

Sales are generated by
interest, and little interest is
generated without attractive

‘ software — and software
needs information to enable it
| to be written.

I think that I have made a
serious error in purchasing the
PC8000 because of this poor
support for software writers.

The Basic is okay but the
machine code routines in the
‘N-Basic’ would save much
time and increase speed if
they were accessible.

I would be interested in
hearing from anyone who can
provide me with any details of
the ‘N-Basic’ interpreter and
perhaps you could print a little
of this letter.

Bob Weston, Two Boats,
Ascension Island, South
Atlantic Ocean.

Tremors on the
Spectrum

I was interested by your
review of ZX Spectrum games
software (January PCW).
However I have found several
problems with this computer
and feel that anybody intend-
ing to buy one should be made
aware of them.

When after the usual wait I
received a Spectrum, I was
disappointed to find it did not
give an acceptable colour pic-
ture with my TV set. On con-
tacting Sinclair I was told that
they were aware of this
incompatibility, but it was
incurable. They admitted that
the same problem occurs with
several other makes of televi-
sion; but this is not even hin-
ted at in their advertising or
specifications.

Resigned to black and white
or Blurrivision computing, 1
later ordered two of the
Sinclair/Psion games tapes,
from a leaflet which said they
were ‘immediately available’.
Again there was a long wait,
and again I was disappointed.
Neither tape would load on
my equipment, which however
copes perfectly well with pro-
grams of my own; with
software from an independent
supplier (Bug-Byte); and with

PCW welcomes correspondence from its readers but we must warn that
it tends to be one way! Please be as brief as possible and add ‘not for
publication’ if your letter is to be kept private. Please note that we are
unable to give advice about the purchase of computers or other hardware/software — these questions
must be addressed to Sheridan Williams (see ‘Computer Answers’ page). Address letters to:
‘Communications,’ Personal Computer World, 62 Oxford Street, London W1A 2HG.

the Sinclair/Psion ‘Horizons’
introductory cassette. I
therefore sent back the tapes
with an explanatory letter.

This was in November and
I have received no replace-
ment tapes, explanation or
even acknowledgement. I have
tried to contact Sinclair but
their ‘customer service’ phone
number is continually
engaged. I am left to wonder if
this is deliberate policy, or
just incompetence. In either
event these experiences have
just about killed my interest in
home computing.

As a postscript: I have now
received through the post a
total of 10 reels of printer
paper for a ZX printer which
I do not possess — and now
have no intention of ordering.
N P W Watson, London
NW3

August Ada

The article on Charles

Babbage, ‘The Nearly Man’, in.

the January issue does a con-
siderable injustice in omitting
all mention of the contribution
to the design of the Analytical
Engine made by Augusta
Ada, Countess of Lovelace.

This highly gifted young
woman, daughter of Lord
Byron, was a self-taught
mathematician of outstanding
ability. She helped Babbage in
a small way at first, but later
appeared to have played a
large part in directing the pro-
gress of the design. She sug-
gested the use of subroutines
for frequently used mathemati-
cal functions and carried out
the necessary computations,
often working long hours at
high speed. She saw, perhaps
more clearly than Babbage
himself, the potentialities of a
computer, and made state-
ments on this subject which
were not matched until the
early 1950s.

After the tragically early
death of Lady Lovelace at the
age of 36, Babbage seemed to
become irresolute, and the
momentum of the work disap-
peared, perhaps lacking her

guiding hand and breadth of
vision. At one stage, he even
gave up the project and started
on the design of a second
Difference Engine, which
again got nowhere.

It is worth noting that some
recognition of Lady
Lovelace’s work has been
made by the United States
Department of Defense in
naming their new computer
language ‘Ada’ in her honour.
L E Weaver, St Leonards-
on-Sea, East Sussex

Atari losses

I see that Atari is still running
those advertisements threaten-
ing divine retribution on those
who dare write programs that
resemble Atari games.

I wrote to Graham Daub-
ney some 10 weeks ago, say-
ing I was developing programs
that he might consider would
contravene Atari’s copyright.
If this ‘Graham Daubney’
does indeed exist, he might as
well not, because I have yet to
receive a reply to my offer of
royalties on any program that
could be considered to infringe
Atari’s copyright.

My suggestion to any other
mug tempted to be honest
about it is — forget it! These
expensive advertisements are
probably just designed to
frighten the competition, or to
make ‘Graham Daubney’ look
more important so that his
boss will give him a key to the
executive washroom.

I hate to think how much
money Atari are wasting,
when they could just be sitting
back raking royalties off pro-
grams which are often far bet-
ter than theirs anyway.
Andrew Denny, London
SW6

Clock on

I wish to make a few points
concerning Mr D N
Anderson’s criticism (Letters,
January 1983) of the cost of
my clock card design (‘Clock
it to Me’, October/November
1982) and the relative virtues

PCW 149



of a clock card marketed by
Namal Associates.

Mr Anderson quite
incorrectly states that the kit
does not contain a battery,
and having re-read the articles
I can find no ambiguity to
account for this. I did however
use the term ‘Nicad’ and I can
only assume that Mr Ander-
son is not aware that this is
the commonly used abbrevia-
tion for nickel-cadmium
battery.

Mr Anderson is quite right
that the Namal card at
‘around £70’ is indeed
cheaper than the Mountain
Computer board at £149; it is
however in the same price
range (£50 — £80) as the
CCS Clock Module, Super-
clock II, Thunderclock, March
Microclock(s) and Time
Machine II. All these boards
have their strengths and weak-
nesses, and that marketed by
Namal will be no different.
What prompted the design of
my own card ‘was that all the
above clock cards had the
common weakness of being
too expensive for me to justify
purchasing and yet the con-
cept was potentially very
useful.

I note that the Namal card
features a 4k operating sys-
tem. Because of space limita-
tions I was unable to discuss
this approach in my original
articles. Suffice it to say that
if the 2k memory space start-
ing at $C800 is used, conflicts

‘can arise with 80-column
cards, etc. (See ‘Three Real
Time Clocks’; D P Rivas,
Applesauce, February 1981.)
The solution is to stay within
the normal $CNOO PROM
space constraints and page
memory — but not all clock
cards do this. This is clearly
important and I have been
unable in the time available to
find any details on this aspect
of the Namal card (having
checked the Advertisers Index
in both PCW and PC for the
last six months and having
tried to find Namal’s
telephone number through
directory enquiries).

Mr Anderson always pre-
fixes his prices by ‘around” —
‘around £70’, ‘around £40°,
etc. It has been my experience
that values quoted thus are
nearly always too low. I
myself first quoted a target
price of ‘just over’ £30 for my
design, and most people must
recall the BBC’s target price
for its computer. . .

At the end of the day my
clock card design, together
with disk software and
manual, is available at £36.
Mr Anderson’s Namal card is
not comparable since it is not
actually available as a kit and
even if it were it would be
more expensive (although by
exactly how much is difficult
to say, given his reluctance to
quote specific values). In addi-
tion, Mr Anderson’s letter
ignores the fact that the arti-
cles in themselves contained
all the information to build a
clock card and provide it with
a software base — there is no
compulsion to buy the kit and
for those with the necessary

wherewithal considerable sav-

ings could be made.

In conclusion I can only
assume that in Mr Anderson’s
rush to publicise the Namal
card (‘soon to be released for
the BBC it is rumoured’
indeed') he lost touch with
normal standards of criticism.
I trust that in future he will
check his facts, provide proper
pricing details and actually
compare one real product with
another.

B Marriott, Slough, Berks.

Videx cards

In the early part of last year
you published a letter of mine
which explained how it was
possible to duplicate program
lines in Microsoft Basic-80
using the Edit command and
Ctrl-A.

I tested the routine out on a
Vector Graphics System-B
and the office Apple II with
an 80-column card and it
worked perfectly on both.

Recently, however, we have
bought some new Apple IIs
with Z80 Softcard and Videx
Videoterm 80-column cards.
When I tried my little routine
on these machines, however, it
didn’t work! Why? you may
ask. Simple, Videx cards use
Ctrl-A as an upper/lower case
toggle. Why use Ctrl-A? Over
to you Videx.

P H Elliott, Thundersley,
Essex

Sinclair satisfies

Earlier this year I ordered a
Sinclair Spectrum, to be
delivered to my hotel address
in London during my visit
there in November. Upon
arrival I called Sinclair and
discovered to my dismay that
there had been some serious
misunderstanding with respect

to my order. Then, remember-
ing all the complaints
published in PCW, referring
to Sinclair’s attitude in such
cases — what could I expect?

Naturally, I was anxious to
obtain delivery while in Lon-
don and had to call Sinclair
on the telephone a few times,
mostly being attended to by
Elizabeth or Barbara —
always in a polite, friendly
and helpful way. But it was
not only the ‘words’ — they
delivered'

My experience is — and I
am confident I can say so also
on behalf of an overwhelming
majority of ‘happy’ Sinclair
customers — that the people
at Stanhope Road do their
best to satisfy. Most happy
customers probably don’t
bother writing letters like this,
but it would be a great pity if
only the few dissatisfied ones
have their views published.

Finally, I am also a happy
subscriber and reader of an
excellent magazine — keep up
the good work!

Oivind Grenness, Horten,
Norway

A fan writes. . .

Together with my subscription
to your excellent magazine,
I'd like to give you a little
feedback. The first reason why
I subscribe is that your
magazine is only sold in one
bookstore in Stockholm.
There, it is always sold out. I
think you should take up a
serious discussion with your
Swedish agent to spread the
product to more bookstores,
so it at least are as
widespread as Practical
Computer.

Since I am a proud owner
of a Sharp PC-1500 I'd like
to see more material about
that machine, and short
programs, especially
applications for business and
administration. I personally
use my computer (or super-
calculator if you like) as a
very versatile tool at all the
office meetings which fill my
day as an administration in
the local city council.

What I like in your
magazine are all the good
articles dealing with
programming techniques and
features of general interest for
the owner of a small personal
computer, as well as these
dealing with how to link them
to bigger systems. I also like
‘Brain Dump’, which often

opens up new fields of study
and is composed in a short,
clear style summing up the
main points. _

It is all to easy to get flimsy
and ‘false-artistic’. One who
has fallen deeply in this trap is
Guy Kewney, the ‘Newsprint’
regular. It is certainly the
worst news review I have ever
seen in any of the computer
magazines I read regularly. It
is flimsy, disinterested and
written in an arrogant style,
leaving the reader who is not
an insider in a total confusion.
In such a fast growing sphere
as the computer-market you
need a clear, sharp-eyed guide
who can tell you what is
coming, when, and what could
be the main advantages and
disadvantages of the products.
To be able to give clear and
neutral news reviews you need
a staff of competent and
independent newshunters, but
I'm sure that with your vast
amount of advertisements you
could afford it.

Crister Skoglund, Jarfalla,
Sweden

Beeb disk
restrictions

I wrote to Acorn Computers
Ltd with reference to the
limitation of 31 entries on the
disk drive for the BBC
Computer.

The answer I received was
as follows:

‘As you have discovered,
only 31 files can be created
on each side of the disk, and
unfortunately, no change will
be made to this as this is
obviously due to software
code in the 8k disk operating
system. I know the above
information is really of no
help and I therefore apologise

- that there are no suggestions

I can make.’

This letter indicates no
concern for the problem. I had
hoped to receive some
suggestions — perhaps a
software program or perhaps
some application notes.

Can you or any of your
readers provide any
assistance?

The difficulty is that a
number of short items will fill
the catalogue but will leave a
lot of unused space on the
disk.

I shall be grateful for
suggestions.

George H Foot, Tamar,
Town Row Green,
Rotherfield, Sussex.
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As promised, this month I’ve had a look at
a selection of games running on an Atari
800. Except for Centipede, all of these are
disk-based, although some of them are
available on cassette as well. It is possible
to attach a disk drive to the Atari 400 of
course but it invalidates your guarantee,
since to make it worthwhile you’ll need to
upgrade the machine to 32 or 48k and
Atari itself won’t support this configura-
tion. Anyway, by the time you’ve paid for
the upgrade and the extra RAM you might
as well have bought an 800, now costing
£400 (maybe less by the time you read
this!). The 810 disk drive will set you back a
further £300, with each joystick costing
around £7. In total, the hardware I used
would cost around £714 — unfortunately
still outside the range of all but the most
affluent home users in the country.

The vast selection of classy games avail-
able for the 800 these days is staggering.
I've covered a few of the most popular.

Nearly all the games here are real time
arcade type games (with the notable excep-
tion of Eastern Front), but I should mention
the series of graphics adventures available
for the Atari from Adventure International.
Basically the adventures are of Scott
Adams’ usual high quality, with the addi-
tion of an illustration for each location.
Unfortunately on most TVs these graphics
have an appalling flicker, but it’s a nice
idea.

Atari, with its history of arcade
successes, can undoubtedly lay down to
being one of the leaders in computer games.

games for the Atari 800.

As I said last month, the BBC Computer is
the only machine I’ve seen that can match
the Atari graphics, and the chances are that
it will attract education rather than games
software. It may be that, for the time being
at least, we’ve reached a peak of sophistica-
tion in arcade style games, which will now
cease to show any signs of real progression.
Certainly I haven’t seen any new ideas in
the arcades for a while, and consequently
people are now much less willing to part
with their ten pences. Most manufacturers
are aware that from now on educational
rather than games software will become
increasingly important in selling machines.
Games will, of course, always be an impor-
tant aspect of home computing, but it is
important to bear in mind that they remain
the most trivial way in which microcom-
puters can change our homes.

All software supplied by The Silica
Shop, tel 01-309 1111 and Calisto
Computers, tel 021-632-6458.

Game:  Stellar Shuttle
Supplier: Broderbund
Price: £19.75

I always felt that the arcade version of
this game (whose original name escapes
me) was underrated in many respects. It
appeared some time after Space Invaders
but was quickly eclipsed by games like
Asteroids and Defender. The game

begins with a mother ship carrying a
shuttle travelling back and forth across
the top of the screen with a planet’s sur-
face below it. Between the two are
numerous asteroids, represented just as
in the game of that name.

On the planet’s surface there are two
landing bays, with a raised platform bet-
ween them and three men standing in
wait on either side. Your first task is to
release the shuttle from its carrier using
the fire button and then guide it through
the asteroids onto one of the landing
bays. During the descent the shuttle can
be slowed by firing the thrusters.

Upon landing, one of the men runs
across from the appropriate side into
your shuttle, and the graphics of him run-
ning and jumping are undoubtedly one of
the most impressive features of the game.
When the ‘refugee’ has boarded, the
shuttle begins to ascend — and at this
point it is possible to fire at the asteroids

above to try and blast your way back to
the mother ship which is waiting
patiently in the same position it was in
when you left it.

Things are further complicated by
indestructible comets which drop down
on you during the ascent, and by little
orange dragons which will eat the
refugees unless you can fry them with a
blast from your rockets on the way
down. Stellar Shuttle is a one-player
game with no options, which has good
graphics but fairly uninspired sound. Like
many of the arcade type games I've
looked at on the Atari, it’s not original,
but it is a good implementation of a
game I’ve always found fairly attractive.

Presentation:
Addictive quality:
Use of graphics:
Value for money:
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Game: Eastern Front
Supplier: Atari Program

Exchange
Price: £23.99

This is one of a large selection of
packages distributed by Atari but written
by non-Atari personnel. Atari does
apparently pay quite good royalties if the
program sells and it’s a good way of
making available software which might
otherwise never be published (or which
might fall into the hand of competitors?).
Eastern Front has achieved such fame
and success, in fact, that Chris Crawford,
its creator, has now been given a job
with Atari’s elite software development
team in California.

The game is a one-player simulation of
the German invasion of Russia during
World War II, in which you have the job
of controlling the German forces. The
playing field is a map of Western Russia,

covering three or four screens’ length in
each direction. Using a joystick, you
move a purple square around the map
which scrolls over if you reach the edge
of the screen. Cities, mountains, swamps
and rivers are depicted with various
colour devices across the map.

Russian military units are seen as red
squares, whilst German ones are white.
In order to identify any unit and its
strength you must position your purple
square over it and press the fire button
on your joystick. Each turn you may give
up to eight ‘orders’ to each German unit.
These basically amount to instructions
for movement in a particular direction.
Orders are given by pressing the fire
button whilst your square frame is in
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position over the appropriate unit, and —
keeping the button pressed — moving the
joystick in the direction you wish the unit
to move (not diagonally).

When you have completed your
orders, pressing the start button initiates
the procedure which figures out their
results. A unit will not carry out all your
orders exactly for a number of reasons.
Firstly it may come into conflict with an
enemy unit by trying to move into the
other’s space. In this case, the result of
the conflict will be determined by the
fighting strength of each unit along with
various random factors and one unit will
be forced to withdraw. Associated with
this is the inability — under certain con-
ditions — of your unit to move through a
Russian unit’s ‘zone of control’, the rules
for which are too complex to got into in
this review.

Secondly, a German unit cannot move
into a space already occupied by a
friendly force, and will merely wait until
the other has moved. Finally, the number
of spaces which a unit can move each

turn is limited by its own nature (ie,
infantry or tank regiment), the terrain it
is crossing, and the season of the year in
which the move occurs. The game runs
from 22 June 1941 to 29 March 1942,
with each turn representing one week
(the current date is displayed at the top
of the screen). Your score appears in the
bottom left hand corner and is reassessed
each turn, with the idea being to end the
game with the highest score possible (out
of 255). Since this score fluctuates in
both directions there is no point in play-
ing part of a game so as there is no
game-save feature you’ll either have to
leave your computer on or allocate
several hours each time you boot up the
disk.

I have covered only the barest essen-
tials of the game, and the real thing is
‘extremely sophisticated. The graphics are
the most obviously impressive feature,
with the colours changing according to
the season, but there can be no doubt
that this is an admirable piece of pro-
gramming. According to the manual the

final product is the 317th version and the
whole thing took eight months to
complete. Rumour has it that, either as a
result or prerequisite of this work, Mr
Crawford is a rather strange fellow.
Certainly an obsession with military
matters in general and World War II

in particular would considerably enhance
your appreciation of this game. Because
of a deficit of time and patience, a
tendency to avoid long-term solitary
leisure activites, and a total lack of
interest in wars generally (beyond sheer
horror), I wouldn’t touch this game with
a barge pole. I don’t, however, wish to
offend the doubtless. numbers of devotees
who could with some justification claim
that this was one of the best games of its
type ever devised. Eastern Front and
Chris Crawford demand respect, if not
approval.

Presentation: EEEBEE1C]O
Use of graphics: EEEEEEERO]
Complexity: EEEEEEEO]
Value for money EEEEEOI00O]

Game:  Preppie
Supplier: Adventure International
Price: £21.99

Game:  Frogger
Supplier: On-Line Inc
Price: £22.75

These two are essentially the same game,
both being glossy versions of the arcade
favourite, which I reviewed last year.
Frogger, as you might guess by the
name, is the original copyright version,
while Preppie is an amusing variation
(though with the traditional impertinence
of direct rip-offs it is, of course, also
copyrighted).

For any of you who have yet to
sample its delights, Frogger involves
manoeuvring a frog first across a busy

road and then across a river in order to
reach a home base at the top of the
screen. There are four lanes of traffic on
the road, two lanes in each direction, and
the speed of this increases as the game
progresses. The frog must avoid touching
any of the vehicles. On the river the
opposite applies, since the frog must leap
onto moving streams of logs, turtles and
crocodiles to get across. Believe it or not,
the frog drowns if it falls in the water.
Things are made more difficult still by
deadly snakes which wander across the
grass between the river and the road, and
by various creatures which lie in wait at
your home base ready to gobble you up.
The version of Frogger for the Atan
is, from what I can remember, fairly true
to its ancestry, except that it is only a
one-player game, and each game consists
of five frogs. There are also ‘lady frogs’

which wait on logs for your controlee
(which is presumably considered a
gentleman frog) to escort them home.
Leaping on top of this frog of the fairer
sex allows you to control the happy pair
as if they were a single creature. The
game can be played at two different
speeds.

Preppie has a similar layout but with
only three lanes of traffic both on the
road and on the river. In fact the road is
a fairway and is actually populated with
lawnmowers, golf cars and bulldozers.
The river starts off with boats only on it,
but logs and crocodiles appear later on
(though there are no turtles). Instead of a
frog you control a young student
(‘preppie’ is an American term for rich
spoilt kids who have attended private —
in our terms public — schools) whose
name is given in the extensive story
which accompanies the game as
Wadsworth Overcash.

Because of a bizarre college tradition
Wadsworth has the job of retrieving

golfballs on a very dangerous course. In
the first frame there is only one golfball,
lying just the other side of the green,
which must be retrieved and carried back
to the starting zone. As the game pro-
gresses more balls appear. Only one ball
can be carried at a time and, of course,
there is a limited time to do it. Inciden-
tally in Preppie, instead of a snake
threatening you in the central reservation
there is, to add insult to injury, a giant
frog!

Preppie can be played by one or two
players using either just one or a pair of
joysticks. In both Preppie and Frogger
the graphics are superb, and they both
include melodic but repetitive tunes
which are amusing to begin with but
soon drive you mad (luckily the music
can be turned off without losing the other
sound effects by pressing ‘select’ on
Frogger or CTRL? SHIFT and ‘m’ on
Preppie). I like both of these games, and
to be honest there is not much to choose
between them. Preppie certainly wins out
in terms of presentation, but the long
sequences between each term make it
slower-moving. It also includes the
option of starting at any level between
one and nine, which can be useful once
you start to master the game.

Preppie

Presentation: =E===EEEe
Addictive quality: EEEEe OO
Use of graphics: BRSO
Value for money: BRSO

Frogger

Presentation EEEEECI0T]
Addictive quality: EEEEECICIC]
Use of graphics EESEEE0C0]
Value for money: EEEEECIOC)
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Game: Chopper Rescue
Supplier: Microprose Software
Price: £24.75

Chopper Rescue is one of the few games
this month which needs the Basic
cartridge, and is not to be confused with
Chop Lifter, a game based on the
abortive attempt to rescue the American
hostages in Iran. Although I couldn’t get
hold of a copy of the latter to review, the
few games I played were very impressive
and it’s well worth a try if you get the
chance. In Chopper Rescue you use the
joystick to control a helicopter (surprise,
surprise) whose task is to rescue 10
prisoners from a colourful and heavily
defended labyrinth.

The game can be played with one to

four players, and there are three
difficulty levels. If more than one player
is taking part two different variations are
possible. A solo mission involves the first
player finishing one card or losing all
three helicopters before the second
player takes his turn, and so on (they
both use the same joystick). A team
mission involves one player controlling
movement with the first joystick while
another player uses the button on the
second joystick to fire, thus giving a
possibility of two pairs. This second
option is awkward to begin with but can
be a lot of fun when you get the hang of
it.

The labyrinth has a selection of
defences. These are devices that release
mines which float upwards towards you,
or similar objects which shoot streams of
coloured fireballs horizontally across the
screen. In addition the labyrinth is
populated by several different kinds of
‘droid defenders’ which fire directly at
your helicopter if they catch up with it.
These can be pretty sneaky and will take
cover in the most awkward places to
prevent you reaching one of the
prisoners. To add to your problems the
helicopter must not touch any of the
walls and has a limited amount of fuel
(in effect, time), although I never found
the latter a problem.

Your defences are two-fold. The
joystick button releases a bullet which
travels horizontally in the direction the
helicoper is facing. If you pull the
joystick down (ie, towards you) while
simultaneously pressing the button the
helicopter drops a bomb onto whatever
is below. The bomb can also be dropped
at an angle by pulling the joystick down
and to one side.

After all 10 prisoners have been
rescued a similar labyrinth with a dif-
ferent configuration appears, and there
are three different scenarios. I don’t
know what happens if you finish the third
frame since I didn’t get that good, but I
assume it reverts to the first configura-
tion and throws in a lot more ‘droids’.
This is one of the most addictive games
I’ve played, and offers plenty of scope
whilst being easy to come to grips with.
Good use is made of the Atari graphics
and the sound is realistic if a little
limited. Flying the helicopter demands
plenty of concentration and care, and the
game should occupy anyone long enough
to feel they have got their money’s worth.

Presentation: EEEE1]
Addictive quality: EEEEEELOC]
Use of graphics: EEEEEE1]
Value for money: EEEEEECII]

Games: Stratos
Supplier: Adventure International
Price:  £25.49

Stratos is a rapid-action space battle
game with some stunning graphics and a
number of interesting features. The play
itself is fairly standard. Your joystick
controls a cross-hair sight targeting two
guns (termed ‘Armageddon war devices’,)

situated at the lower corner of the screen.
Groups of three craft (M’korg star-
jammers) appear, growing from small
points of colour, and swoop down in a
variety of formations to attack your city.

The city is made up of eight power
towers, which feed your defences, and a
small flying saucer. It is protected by a
horizontal force field lying a few inches
above the bottom of the screen. As you
might guess, the object is to shoot down
the M’korgs before they destroy your city
with their streams of bombs (‘ravagers’
or ‘atomic core disruptors’).

The game happens in waves, with each
one consisting of fifteen triplets of
M’korgs, and the action is extremely fast.
Between each wave you have the oppor-
tunity to repair or replace damaged
sections of your force field by pressing
the space bar and manoeuvring the flying
saucer out of the city and over its defen-
ces. Care must be taken to return the
saucer to the city before more M’korgs
arrive, however, or you’ll lose your

repair capability.

The interesting features I referred to
earlier are mostly concerned with the set-
ting up procedures. You can change the
background colour through a selection of
shades from light blue to black by press-
ing ‘B’. The ‘C’ key gives'a variety of
different foreground colour combinations,
whilst the ‘S’ toggles the two available
skill levels.

Stratos is a satisfying and spectacular
space battle game, whose colourful
graphics are enhanced by the optional
variations of shade. The principles are
hardly inspired, but this game should
keep most arcade freaks happy for a few
months.

Presentation: EEEESCIO
Addictive quality: EEEEOICCO
Use of graphics: EEEEEEO]
Value for. money: EEEEE0IOON]

Game: Centipede
Supplier: Atari
Price: £30

This is one of Atari’s latest offerings,
and was heavily promoted in the latter
part of last year. As with most of Atari’s
ROM-based games Centipede started life
in the arcades, where it achieved a
significant following. Although in its
basic principles the game is not far
removed from a simple Space Invader
scenario, the details are rather more
complex, making for a colourful and

attractive game.

The playing field consists of a black
screen with a large number of coloured
mushrooms scattered randomly across. it.
You control a small oval object,
described as a ‘bug blaster’, which can
move in any direction within a strip of a
few inches wide running across the
bottom of the screen (note that its upper
boundary is not actually visible). The
blaster gives standard auto-repeat vertical
firing. Throughout the game four types of
creature emerge, any one of which will
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destroy your bug blaster if they touch it..

The most prolific beast which attacks
you is of course the centipede itself, one
of which is always on the screen. It
moves horizontally across the screen,
moving down and changing direction
whenever it encounters a mushroom or
the edge of the playing field. Your blaster
can destroy one segment at a time, which
generally has the effect of splitting the
creature up. As the segments reach the
bottom of the screen the number of
centipedes increases, eventually making
it impossible for you to continue.

Next comes the jumping spider, which
regularly hops across the bottom of the
mushroom patch and which can be quite
tricky to destroy. It can appear from
either side at any time, taking you
unawares, so it’s essential to keep your
bug blaster clear of the edges as much as
possible. Spider movement is not
inhibited by mushrooms, though it will
occasionally cause them to disappear as
it passes.

As the game progresses, increasing

numbers of ‘frenzied fleas’ drop straight
down from the top of the screen at your
blaster. These little demons take two
shots to destroy them, and they often
leave a trail of fresh mushrooms in their
wake. Remember that the mushrooms
restrict the bug blasters’ movement, and
allowing too many of them within your
area is extremely hazardous. They can,
of course, be destroyed, but it takes four
shots to do it.

The last creature to make its presence
felt is the ‘poisonous scorpion’ which
occasionally dashes from one side of the
screen to the other changing the colour of
any mushrooms it encounters. If a
centipede touches one of these ‘poisoned’
mushrooms it changes course and makes
a bee-line for the bottom of the screen. If
you’re lucky this can make it easier to hit
it — but you’ll need to be quick.

Centipede comes complete with a fully
illustrated booklet describing the ‘enchan-
ted mushroom patch’ (what kind of
mushroom could this be, I wonder?),
ostensibly written by one Lord Motley

Bugnut, the well known bug expert. One
or two players can take part and the
game requires one joystick per player. As
with most of Atari’s games the sound
and graphics are impeccable, with the
colour scheme (though not the back-
ground) changing each time a centipede
is completely eliminated. This game is
highly recommended, though I must say
P’m surprised that ROM packs (and not
just Atari’s) are still so expensive.

Incidentally Silica Shop sent me a
disk-based version of Centipede called
‘Bugg Attack’, which has a slightly
different selection of creatures and is
interesting though rather too manic. This
is produced by the Cavalier Computer
Corporation, which is, I suspect, well
aware of the fact that Atari is willing to
ignore copyright infringements of the
game on its hardware.

Presentation: EEEEEOOO
Addictive quality: BEEEEE0O0O0]
Use of graphics: EEEEOIOICD]
Vatue for money: EEEECICIO)
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Game:  Seafox
Supplier: Broderbund Software
Price: £19.75

I’'ve been disappointed with many of the
submarine games I've played in the past,
but this one is an exception, providing an
interesting arcade-style game which is
easy.to play but not so easy to master.
Seafox is a one-player game where the
joystick controls a submarine which can
fire torpedoes vertically toward the
surface. The sea takes up about four-
fifths of the screen (and is green) with a
strip at the top representing the surface
(blue).

On the surface three types of ship
appear. At the very top is a row of
merchant ships, and sinking these is the
main object of the game. Next comes a
row of hospital ships, from which your
torpedoes are reflected back toward you
(it being against international law to sink
them!); and which thus provide effective
cover for your targets. After the first
wave of merchant ships has been
cleared, a third row of destroyers
appears; these drop depth charges
randomly into the water.

In the sea itself there is a stream of
enemy submarines, which to begin with
rely solely on kamikaze collision tactics,
but after the second ‘mission’ begin to

fire torpedoes from their bows. To add to
your problems in later missions,
magnetic mines appear floating around
the water.

At the bottom of the screen is a status
display which shows your fuel, number
of torpedoes and score. If you run out of
fuel the submarine is destroyed, so both
this and your ammunition must be fre-
quently replenished. This is achieved
with the help of a supply sub and a
friendly dolphin. The sub travels across
the bottom, and as it nears the edge the
dolphin appears carrying its relief pack-
age. Your task here is to make contact
with the dolphin before the supplies are
stolen by the inevitable giant clam which
rushes across the centre of the screen.
Quite what the poor creature does with a
load of diesel and oil and 30 torpedoes is
anybody’s guess!

It is possible to injure the dolphin
during the link-up, in which case a huge

fish appears and destroys you by way of
revenge. Although this happened to me
several times I was never quite sure what
I’d done wrong — and when I attempted
to do in the dolphin on purpose nothing
seemed to happen. A standard three
submarines are allowed each game, with
each one starting out with a full load of
fuel and torpedoes.

As I said at the outset, I thoroughly
enjoyed playing this game, even though
the stiff joysticks combined with the slow
movement of the sub gave me blisters
after a while. The game is fairly limited,
however, and would be unlikely to stand
the test of time as well as some of its
more sophisticated contemporaries.

Presentation: EEE)00O0OO
Addictive quality: EEEE0ICO0O
Use of graphics: EEEEECI]
Value for money: EEEE 10O
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APPLE

WORD HANDLER

EASY HANDLING

Jane Bird proves there’s still life in the Apple with this word processor Benchtest.

The Apple II is never going to be the ideal
machine for word processing. It has a con-
summately uncomfortable keyboard with
no function keys, and the standard system
_allows a maximum of 66 characters across
the screen. However, there is an enormous
number of Apple II users (about 750,000
worldwide) and these people may be very
glad of an inexpensive word processing
package which offers all the basic facili-
ties.

Which is how you could describe Word
Handler 11, designed by Silicon Valley Sys-
tems (SVS), California and available from
Pete and Pam Computers in the UK.

The oddity of the package is that SVS
doesn’t seem to have decided who it is
aimed at — the manual talks at one moment
to the complete novice who has no under-
standing of computers and the next moment
recommends use of the DOS 3.3 manual
for details of how to format disks.

My overall impression was that it is the
user of the DOS 3.3 manual who will enjoy
this package, not a secretary or manufac-
turer with no understanding of computers. I
definitely see Word Handler being
appreciated by a two-finger programmer
who wants a go at exercising his literary
skills.

I have said that Word Handler is a very
minimal system. This is good in that it exer-
cises the smallest possible number of com-
mand keys to perform the greatest possible
number of tasks. There is a relatively small
number of functions — so they are easy to
remember. However, it does lead to confu-
sion because the same keys perform dif-
ferent functions — so they are easy to
remember. However, it does lead to confu-
sion because the same keys perform dif-
ferent functions depending on whether you
are in ‘insert’ or ‘edit’ mode. Some useful
functions have also been missed out.

The most glaring omission must be the
cursor control. The cursor can only be
moved by first pressing the left or right

arrow, then using CTRL W, L or P depend-

ing on whether you want to move by words,
lines or pages. To keep moving you either
have to keep on Dbashing this
sequence of two keys or else use REPEAT
which means holding down three keys at
once!

Also absent are some of the facilities we
have come to regard as standard on sophis-
ticated word processing packages —
namely dictionaries and spelling checkers.

But Word Handler does provide some
unusual and extremely useful features —

including the display, on screen, of bold,
underline and superscript. In other systems
these often cannot be viewed until they
actually appear on the printed page.
Instead you see the control characters
denoting the special format and these take
up space on the line. Word Handler,
however, gives an unmistakable visual rep-
resentation of underlining, superscripting
and bold, although characters appearing in
bold are almost completely illegible. You
can even set and display bold superscript —
should you have such an eccentric
requirement.

Documentation

The documentation is to a high standard.
‘There is nothing you can do that will unin-
tentionally ruin things,” says the manual.
But it does shoot off course occasionally
into the realms of bytes and operating
systems.

The manual includes a tutorial program
but it is emphasised that you do not need to
work through this to learn the system.
Instead you can plunge straight into the 30-
page reference section which is written in
the order that you would need to know
things on first using the machine. SVS
claims that ‘the manual will have you
operating Word Handler like a professional
in 20 minutes’, and this is indeed true. But a
novice might have a problem in the initial
stages of using the system because on boot-
ing it asks which slot the printer is in. At this
stage you might have to power-down, take
the machine apart and check this out.

The list of printers can be a problem, too
— it may not be easy to decide if your prin-
ter is ’auto-If, no bkspace’, or ’auto-If, w/
bkspace’. ‘Find this out,” commands the
manual.

The manual also warns that the only con-
fusion it is likely to cause will come from
the user reading too much into the text. I
also found this to be true — if you want to
follow the manual you really do have to put
previous experience right out of your
head.

Learning with the
tutorial

Using the tutorial takes longer but makes an

agreeable way of putting the system:

through its paces and finding out just what
its limitations are. The tutorial, though
generally sympathetic, does throw in the

occasional piece of jargon which is totally
at odds with the pervasive user-friendly
approach. For example, it reassuringly
comforts the user in the main part of the
manual that ‘bringing a document to the
screen is like getting papers from a filing
cabinet and putting them on your desk;
making changes is the *“editing” process
and CTRL E is putting them away’. Yetin
the initial ‘Setting Up’ chapter of the
manual you read: ‘A newly initialised
Apple II disk has a capacity of about 123
kbytes depending on the size of the Hello
program.” This gives no indication of how
much space that might mean in terms of A4
pages. And what is the newcomer supposed
to make of the ‘Hello’ program?

I came across another difficulty in the
tutorial when I tried to set up a document
with the very same name that I had already
allocated to the disk. The system was
unable to tell me what I had done wrong and
could only display the message ‘Name is on
file but is not a document. Press any key to
begin again.’

In addition to the problems I have
already mentioned with using the Apple
keyboard, there is also the procedure for
generating upper case. On the 48k system I
used the keyboard had not been modified
and upper case letters could only be
generated by first pressing ESCape. This
would be especially tedious if you wanted a
whole word to be in upper case, but for-
tunately Word Handler allows you to use
CTRL K to switch upper case on per-
manently until you switch it off with CTRL
K again. One further complication: the
ESCape for SHIFT does not apply to the
top row of keys which are numbers-and spe- |
cial signs. For those you use the ordinary
SHIFT key. This is very awkward, espe-
cially for anyone who is a touch-typist.

Using the system

The focal point of the system is the ‘idling’
Stage where your documents are closed and
the screen displays a list of options to you.
There are seven of these: INDEX,
PRINT, USE DISK /, ERASE,
RENAME, BACKUP and FILL-IN. The
first four of these appear at the bottom of
the screen and their functions are self-
explanatory and hence easy to learn. Also-
on the screen is the instruction ‘Enter name
of old or new document’, which is what you
do if you want to start editing an existing
document or creating a new one.

The document-naming facility is one of
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the unequivocal plus points for this system.
Your name can be up to 30 characters long,
which allows it to describe its contents very
accurately. At the same time, the document
name can be abbreviated by using a semi-
colon — the letter(s) to the left of the semi-
colon must be unique on the index and can
‘be used to call up the document. For exam-
ple, your full document name might be:
NEW: THIS IS A TEST, but you could
call up the document by typing just
NEW.

On®
Editing
Once you have called up your document its
first page will appear on the top two-thirds
of the screen. At this stage you are in ‘edit’
mode and in order to start creating text you
have to change to ‘insert’ mode.

Word Handler requires you to swap
fairly frequently from edit mode to insert
mode and back. ‘It is a natural assumption
that you use insertion for new documents
and editing for old ones,’ says the manual.
‘In fact you need both for both’. This design
leads to abundant confusion in the early
days, especially as the same keys perform
different functions in different modes.

Before I describe insert mode I will men-
tion that you can stay in edit mode to make
simple changes to existing text — for exam-
ple, overtyping. You can type a character
over a character or a space over a space. It
is less congenial to try to type a space overa
character or a character over a space since
you precipitate a total screen refresh which

" is very irritating to watch and definitely not
the best way to edit text. You can also
delete while in edit mode.

Like cursor movement, deletion is also
executed by character, word, line and page.
You use CTRL D to get into delete once
you have positioned the cursor at the start
of the section you want erased. Then you
move the cursor forwards by whatever
increment and, once the piece is defined,
pressing the RETURN key will execute the
deletion. This is irreversible, which is
rather alarming. However, you can abort
the deletion at any time prior to pressing
RETURN by pressing the left arrow
instead.

One real drag about editing is that you
cannot easily redefine words as in the alter-
native case, or in bold, superscript or
underlined. You have to delete the word in
its old form, then go into insert mode,
switch on the relevant formatting facilities,
and retype the word. Conversely, over-
typed characters in edit mode retain any
special format qualities that have been
set already.

The main way to edit your document s in
insert mode, however. If it is a new docu-
ment then obviously you will want to start
right there at the top of the screen, so all you
need to do is type the logical CTRL I and
you can set off.

However, if it is a long document entered
on a previous occasion then you will have
to locate the point you wish to add to or
expand on. This is where the limitations of
the system become apparent. There is no
facility for calling up either the end of a
document or a specific page by number,
and although you can scroll through the

document a page at a time this becomes
very laborious. Then, if you want to find a
specific point on a line, you have to arrive at
it by using the CTRL Line and CTRL
Word facilities — an activity which
requires a much more intense level of con-
centration than simply holding down cursor
direction keys until the right location is
reached.

Once you have positioned the cursor in
the right place you press CTRL I to get into
‘insert’ mode and you will stay in that mode
until you press the right arrow which instan-
tly saves the insertions and puts you back
into edit. One minor gripe about using
CTRL I is that the two keys are so far apart
that unless you are a concert pianist you’ll
need two hands to press them simul-
taneously. Since the command has to be
used so often it’s annoying that it can’t be
done with one hand.

As I have said, one confusion with the
system is that the same keys perform dif-
ferent functions depending on whether you
are in insert or edit mode. Probably the first
you’ll notice is that the backwards arrow,
instead of just moving the cursor back-
wards, has become a backwards delete or
backspace key.

While in insert mode you have a number
of formatting facilities at your disposal.
CTRL V is used for — guess what? — verti-
cal spacing. Well, it’s a reasonable
acronym isn’t it? (Another system I’ve seen
uses L for Line and another uses S for Spac-
ing). Vertical spacing is operated in a man-
ner that is typical of the Word Handler
approach. As with cursor movement, you
are given a series of sensible options. In the
case of the vertical spacing facility it rotates
round a set of options in the left hand
margin each time you press CTRL V. They
are %, 1, 1%, 2, 2%, then back to 1 again.
The rotating options make vertical spacing
easy to remember and to use. You simply
stop when you reach the appropriate read-
ing. Like CTRL K, CTRL V affects all sub-
sequent text but can be reset at any stage.
Both should be thought of as switches to
change the current mode: change case or
change vertical spacing. CTRL L can also
be used to insert a blank line when in insert
mode, but the advantage of CTRL V is that
it doesn’t actually occupy any extra space
on the screen.

The COPY statment is an example of
exercising one function to maximum effect.
There is no separate command to MOVE
text — you simply COPY and then
DELETE the original. The process is logi-
cal, but rather cumbersome, especially if
you’re used to finer things.

Justification can be done on screen. It
divides space left over at the end of the line
equally between words. When you have the
justification switched on it is pleasing to
note that the word ‘justification’ appears —
small but legible — at the bottom right hand
corner of the screen in the status line.

One horrible thing about the justification
feature, at least until you get used to it, is
that if you leave it until the editing stage it
can only be called up a paragraph at a time.
As the manual admits, ‘It’s a good idea to
decide in advance whether you want your
document to be justified — especially if it’s
a long one.’ If you’ve left the justification

for later then you’ll have to go through the
document paragraph by paragraph putting
on the justification.

Other facilities for use during insertion
are CTRL B for Bold, CTRL S for
Superscript and CTRL Y for Underline.
When any of these are switched on, the
relevant word appears in the bottom right
hand corner of the screen.

All these conditions are nullified by
CTRL N, which takes you back to
normal text.

Page breaks are indicated by a broken
line across the centre of the screen and page
numbers are given in the page status field at
the bottom of the screen. But when you type
across a page boundary the page break
doesn’t appear until you end the insertion
and return to editing mode.

Stray beginnings of paragraphs at the
bottom of a page — widows — or stray ends
of paragraphs at the top of a page —
orphans — are automatically taken care of
by Word Handler. You can enforce a page
break with the command CTRL P while in
insert mode. But it is best to avoid doing this
until the document is in its final form.

Search and Replace

So far all the acronyms I have mentioned
have been logical, but in every word pro-
cessing system I’ve ever tested there have
been some howlers. In this case it is the use
of CTRL T for search “’Til’, which I found
over-contrived but I daresay that it works
as amnemonic — people will remember it if
only because it is contrived. (CTRL S has
already been pre-empted for superscript.)

The SEARCH command is operated
when in editing mode and allows you to
search for a string up to 46 characters long.
However, it only works for words or
phrases and you can’t go down to the level
of parts of words.

To replace the string with something else
you use the CTRL R command. One
annoying thing about the replace command
is that you can’t set it off from anywhere in
the document. You have to go back to the
beginning if you want to pick up early
occurrences of the string.

One formatting character which can be
employed only during Insert mode is the
unbreakable space. This may be because it
uses CTRL W — the same keys that define
a Word in edit mode. The unbreakable
space is ungainly because it inserts an extra
space, so if you are at the editing stage you
also have to delete the space that was there
before. All this leads to a clumsy command
sequence CTRL DIW- to replace an
ordinary space with an unbreakable one.

® [ 3

Printing

My own printing experiences with Word
Handler were unfortunate since I was using
Apple’s thermal Silentype printer. This
was unable to cope adequately with my text
and frequently truncated or otherwise
mutated the letters of the alphabet.

I was able to produce only draft quality
printing which would have been illegible to
anyone other than myself.

But Word Handler does include some
useful printing functions. Pages to be prin-
ted can be specified in a flexible format:
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2,3-5, 3,4 and 5 or 2,5,8. The numbers
have to be in ascending order and any that
represent a descending order will cause the
printing process to abort.

One idiosyncrasy is that you can’t tell the
printer to print to the end of the document.
Instead you either remember the number of
the last page and specify that or else you
input an absurdly high number.

With Word Handler the user has the
option to change the format specification.
The format menus are a little opaque. The
units they use are actually in inches
although there is no indication on screen
that this is the unit of measurement.

One very useful printing feature is that
you can order alternate margins for the left
and right hand sides of pages. This is
designed to prepare documents that will
be bound.

General points

A distinct drawback is that back-up files are

not automatically created and you have to
create any back-ups manually. Another
worrying point is that the ERASE com-
mand is disturbingly literal. Once you have
input the ERASE command the system
does not come back to you for confirma-
tion. It goes blithely ahead.

A lively if irritating feature of the system
is the audible warning effect. This makes
Space Invader sounds by repeating if you
persist in foolish activities' The audible
warning is activated when you try to move
the cursor beyond the end of a document
while in edit mode, or when you set up
margins, or headers and footers, that are
physically impossible.

Merging of two files for applications such
as mailing lists is also included in the sys-
tem. This facility would be extremely use-
ful to somebody trying to run a small
business on his Apple II and who wanted to
send mail shots.

Beyond that there is little more I cansay.
I was impressed with Word Handler as a
basic word processing tool that was
extremely quick to use and simple to learn.

The package includes a convenient and
concise memo card which summarises the
commands and facilities of the system at
a glance.

Clearly Word Handler is a very limited
tool and provides no facility for drawing
tables on the screen or adding up columns
of numbers. The unaccommodating key-
board would be a nightmare to somebody
used to keys you only need ‘stroke’. And if
the system were to be used by a serious
typist then the keyboard would have to be
modified so that the SHIFT keys could be
used for upper case. The restricted cursor
movement, carefully controlled in incre-
ments of character, word, line or page, not
even paragraph, is guaranteed to send an
experienced word processor user crazy
with fatigue and frustration.

Within these limits Word Handler offers
all the basics of word processing in a very
user-friendly format.

And it is good value at £109.-

[END)
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Continued from page 142

This should therefore mean that sophis-
ticated games and home software are
published for it. At present three sets of
games are on their way — and these will
probably speak for themselves if you read a
few adverts. There are also plans for
‘educational software. Camputers sees the
Lynx as having a future in schools.
There is, though, no software currently
available for the machine apart from a
demonstration tape given with the machine
when it is purchased.

It’s claimed that disk drives will be
launched for the Lynx in March/April. If
the Lynx itself is any guide, this could turn
into August. The machine is CP/M com-
patible and this, coupled with upper-range
memory expansion and therefore 80-column
display, could make the Lynx into a true
dual-personality machine. Camputers is
working on a manufacturer agreement with
asoftware house (I’'m not told which one) to
put word processing and accounting software
on the Lynx. Pascal, Forth and Comal
compilers will also arrive, initially on
cassette and then on disk.

EPROM additions and ROM cartridges
are planned for the near future. One of these
is a data file handling package which will
also be available on cassette. A full
graphics/sound add-on is also on the
cards.

The Lynx is a very ‘soft’ machine and

many of its capabilities .depend on the
quality of software produced for it. Its
impact on the market also depends on its
resident software — ie, Basic — which does
leave more than a little to be desired. It will
probably happen that other Basics (and
other languages as well) are written to
replace what is there already if people feel a
demand for it.

Expansion

I've already mentioned the disks. These,
says Camputers, will be single-sided, double-
density with a capacity of 250k per drive.
There’s the option of either single or twin
disk units and a disk unit includes a
Centronics interface. As well as CP/M, a
‘primitive’ Lynx DOS has been pointed at
for the future but it’s probably better to go
for CP/M when it’s available (which will be
at the same time as the disks).

Memory expansion is great on the face of
it but it’s essential to remember that if you
buy a 192k machine you only have 64k of
RAM immediately available for program-
ming. The rest is video/graphics RAM but
this can, apparently, be accessed using
machine code. Details on how this is done
will be made available to users.

The Lynx printer will be a tiny printer of
the “till roll’ type and will cost in the region
of £60. For more serious minded people,
the recommended printer, the Seikosha
250X, can be run from a Lynx through the
RS232 using a special lead and software
available from Camputers. Prices of these
are not available yet.

A light pen is also on its way but
Camputers will not commit itself to a date

Technical specifications

CPU: 4 mHz Z80A
RAM:
ROM:

1/O Ports:
Disks:
0/S:
Languages:

16k

CP/M-80

48k (16k graphics, 16k user) expandable to 192k total

Expansion bus, cassette, RS232, RGB, Composite video
Single or Twin, SS/DD, 250k/drive

Basic. Pascal and Forth to come.

on that. It will be connected to the Lynx
through the port marked ‘LP’ which also
runs a black & white monitor. An RGB port
is provided for a colour monitor.

A look at the prices listed will reveal that
you can set yourself up with a theoretically
decent business machine for £299 (96k
Lynx with 64k user RAM) + approx £400
(twin disks) + approx £100 (black & white
monitor) + approx £250 (Seikosha printer)
which comes to about £950. Then on top of
that you’ve got to buy software. Better
deals have been known. Unless you’ve had
a Lynx for a while and don’t want to sell it
this can’t be said to be the best proposition

if you only want to do stock control or
whatever.

Supportand
availability

Camputers has made dealer agreements
with Spectrum Computer Centres and
Lasky’s who should have the Lynx in stock
by the time this Benchtest is published (and
don’t write to me if they haven’t...). No
plans for further dealers are in the air as
Camputers doesn’t want to encounter stock
flow problems. It plans to have 40,000
Lynxes produced by the end of this year.

A 12 month warranty is wisely tacked
onto the whole package but this excludes
labour. Servicing after that will be carried
out by the subcontractors and by ‘one of the
retailers’. Just which one will ‘soon
become apparent.

A Lynx newsletter will be published and
sent out to every user who sends back the
guarantee card.

Conclusions

I’ll begin by saying that Camputers has, as
a company, the best intentions and follow
that up with ‘the best-laid plans of mice and
men. ... You see, there have been pro-
blems. So far the machine itself has been
late and there are no definite dates on other
hardware to come. If you bought one now

GOTO page 223
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Filing with New Brain

Good news for New Brain
users. KUMA has two new
programmes to help you with
your filing. Card index is a
versatile multi-purpose data
management package offering
search, sort, amend and delete.
Just think of it as an electronic
filing cabinet for £35.

The second package is called
File Manager and is for
sequential tape file handling. It
can be used as a standar M
programme or incorporated
with one of the users.

Ring 0628 71778 for more
details.

Royal Quiz

Kings and Queens is the latest
educational programme from
KUMA and is written for the
New Brain. In keeping with
KUMA'’s policy of offering
learning programmes that are
fun to use, Kings and Queens
provides facts and figures on
the monarchs of England using
a 3 ability level quiz system and
randomising technique that
ensures a different quiz every
time.

It is suitable for users of 8
years and upwards, and no
previous computing experience
is necessary. But don’t be fooled
into thinking it is child’s play,
even ‘A’ level students have
trouble with Level 3.

Is there an author in the

house
If you have written a useful

programme for the Sharp,
Series Osborne 1 New Brain or
the Epsom HX 20, contact
KUMA. As a leading publisher
of software for these machines,
we are always interested in new
talent.

Unique 4th for Osborne 1

A 4th that conforms to the
international standard 6th
forth is available from KUMA
for the Osborne 1. It operates
under CPM and incorporates a
unique Z 80 assembler using
standard dialogue mnemonies.

Other features include screen
editor floating point operators,
use of CPM 4 all purpose, and a
comprehensive editorial
manual that offers a starting
point to newcomers to 4th, and
progresses to advanced use of
the language.

KUMA 4th also allows the
user to exploit the machine’s
excellent parallel IEEE and
serial RS 232 interfaces. At £85
the 4th will have a major impact
on development times and
batch assembly.

We're backing the HX 20

KUMA has examined the
new Epsom HX 20 in depth and
has found it to be a very very
pleasing machine for authors to
work with. The excellent basic
coupled with the ability toinsert
large sections of machine code
sub routines for enhanced
performance have proved very
attractive.

One of the great benefits of
the HX 20 is that when you
power down the machine, all
the information is still init. This
opens up possibilities which we
are sure many people haven’t
even considered yet.

Every feature we have found
on the HX 20 has proved to be
user friendly. We are puttingin
a great deal of effort to enhance
it with our own style of software
and make it truly the machine
to have on your office table or to
take with you on your travels,
as this is a very portable
computer.

Kuma is going all the way
with this small but power-
packed desk top machine, and
our enthusiasm is assured by
PCW which in its HX 20 bench
test said: ‘‘for tasks such as
stock control, sports result
calculations and sales records,
as well as general scientific and
engineering work, it is an
excellent tool and an
impressively well made one at
that’’.

CPM Recovery Service

All new product has been
launched with the Sharp MZ 80
B. Called DISMOD, it is one of
the standard CPM tool kits and
allows every single bite on the
disc to be inspected, altered and
saved to anywhere else on the
disc sector by sector.

It, in fact, allows track sector
and bite inspection and
modification. Also it allows the
copying of certain sectors — a
most useful aspect of it is for
recovering accidently erased
CPM files or offering the best
possible means for recovering
after a disc crash. Discmeod is
for CPM base MZ 80 Bs and is
priced at £39.50.

WD Pro 2.24

WD Pro, the market leader
in Sharp word processing
software, has been enhanced to
version 2.24. This latest version
allows a re-entry possibility for
users who have accidentally
exited from a programme and
have a larger amount of data
still locked inside. A re-entry
command has now been added
to make the programme even
more friendly.

WD Pro 2.24 costs £39.50 on
cassette or £79.95 on disc, but if
you have a previous version
KUMA will update it for just £5.

I
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Kuma Computers ?:':\
Limited @

PROFESSIONALS IN, SOFTWARE
APPLICATIONS:INTERFACING

Sirius - 1.
The best price/performance
you've ever seenon a

personal computer: £2395 +
VAT For 128K, 1.2 Mbyte,
16 bit, available software ¥
includes:- CP/M86, MSDO, '

Mbasic, COBOL, PASCAL
FORTRAN. etc. émg e
Osborne - 1:You can take it
anywhere. CP/M + 64K RAM,

Dual discs interfaces and
Wordstar, Super Calc,

Boths SEo 106)
RO Bren ®0dn2 THEEAC RKUM

11 Yonk Red M

ANNOUNCING
THE NEW HX20

Newbrain:

The only professional micro
of this size: Phone us for
immediate FREE delivery +
SOFTWARE CATALOGUE
Newbrain AD with onboard
display £229. + VAT.

SHARP A + B;
Computers and systems
with a Wealth of software
applications programs. L
“WDPRO” Wordprocessing, -

~~~~~

Database, Accounts, Mail ¢
Lists etc. Phone Now for our y
new Autumn 170 Program Catalogue.

SHARP = KUMA = SOFTWARE

Printers: =
Matrix-from€380.00 + VAT. |
Epson Mx 80F/T3 NEC (C.itoh) K
Daisywheel - from £476.50 w\
+ VAT.

3 1 \i
-
Brother 8300 Tec Star Writer \/

Applications:

Direct experience of office applications,
phone us for advice on ledgers, stock
control, payroll and word processing.
Software: the established leader for Sharp
Computers.

MAIDENHEAD (0628) 71778

Kuma Computers Ltd.,11 York Road, [ @A}})
\®¥

. O

Maidenhead, Berks. SL6 1SQ.
Tel: (0628) 71778/9 Telex: 849462 TELFAC Kum —

! PLEASE SEND ME MORE DETAILS ON: Software (] Hardware (]

O Osborne (0 Name
[ Address

Sharp
Newbrain 0 Sirius-1



BREAKING
DOWN

BARRIERS

In the wake of Information Technology Year, Maggie Burton takes
a look at one of the Department of Industry’s ITEC projects.

Drilling PCBs

IT Year achieved its purpose. It made
people aware of the importance of elec-
tronic technology, and -helped to bring it
into people’s lives for their benefit, But
many more changes and adaptations need
to be made.

There is still a need for the public to
become familiar rather than fascinated with
IT. The educational system is one of the
most prominent areas for the application of
microelectronics. Youngsters need to be
taught now what they can do in the future
with computers. And to cope with today’s
problems, the underqualified, disillusioned
and unemployed members of the popula-
tion need to be brought up to date — in the
way which will most benefit them.

Perhaps one of the biggest steps in this
direction is the formation of the ITeC
(Information Technology Centres) project.

The first ITeC was at Notting Dale in
West London. ‘It began as an ‘Urban
Studies Centre’. This, says director Chris
Webb, was ‘a response to local job skills

| — g mismatched with the kind of jobs which
uprototype music synthesiser, an EPROM bumer & one of Notting Dale’s staff’ were ayailable in new technology’. Notting
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One room at Notting Dale contains a pre-operational Econet of BBC Micros.

Dale ITeC now forms a model for other
more recent centres. It is also the home
base for Webb’s Department of Industry
Consultancy Team, which acts as a focal
point for ITeCs nationwide, helping with
any problems which might arise and also
advising groups on how to set up an
ITeC.

Webb’s ideas came to fruition when
Information Minister Kenneth Baker paid a
visit to Notting Dale in 1981. The sight of
several hitherto unemployed and under-
occupied young people training to use
microcomputers was a justifiable inspira-
tion. He asked Webb to lead the project
further using Dol and later Manpower
Services Commission funds after hearing
what Webb describes as ‘some fairly
unconventional proposals’.

Originally 20 ITeCs were allowed for.
This number grew to 50, then 100 and now
there are plans to cater for about 150
nationwide. Of this number, roughly 70 are
in various stages of existence and several
more are at the blueprint level.

Funding does not only come from the
government. Local businesses are encour-
aged to sponsor ITeCs in various ways, be
it with financing, donations of equipment or
secondment of expert staff. Government
funding for one ITeC usually runs to
“£55,000 over the first three years,’” says
Webb. When it is considered that setting up
an ITeC can mean an outlay of £250,000
(although it is often less than this), ‘it
becomes plain that sponsorship provides a
great deal of the necessary capital.

The idealism that surrounds ITeCs is
based on a three-pronged system. In the
first place, ITeCs are a training base for the
unemployed — particularly those under25.
Trainees stay in an ITeC for a year on a
£25 per week allowance and are then
theoretically better able to seek per-
manent work.

Secondly, centres provide an ‘access
base for the community’. This means that
all sorts of people are able to carry out their
own projects, learn about microelectronics
or, in some cases, run business enterprises,
using ITeC equipment. Thirdly, ITeCs are
expected to provide some of their own
capital by designing, floating and drawing
profits from various products. An example
of this is Notting Dale’s GOO7 graphics
board for the ZX81.

The third part of this system is streng-
thened by Webb’s recommendation that
ITeCs become limited companies. He
describes this as a ‘vehicle’. It gives protec-
tion if anything goes wrong with a product
and it gives ‘independence and autonomy
—which is very important for ITeCs’. Pro-
fit is, naturally, channelled back into the
centre.

This is a radical way in which to
approach education. Webb, who had exper-
ience as a department head in a comprehen-
sive school in the early 70s, is a self-
confessed radical educationalist. He ack-
nowledges that his ideas are a definite
deviation from the norm, but he believes.
firmly in what he has done. He is anxious
that ITeCs shouldn’t become ‘an aggregate
part of the further education system in this
country and take on some of its very
different (and sometimes, in my view not
very good) habits’. In 1978 he published a
paper under the heading ‘Dancing with the
Silicon Devil’ and many of the ideas put
forward then are implicit now in the ITeC
project. One of his feelings then was that
microtechnology would be a ‘job killer.in
the immediate sense’ and that to counteract
and combat this a local approach was
needed both to education and to providing
worthwhile employment. He is fascinated
by the cottage industry characteristics of
microcomputing and feels that it lends itself
well to his educational philosophy. ‘But I'm

not a whoopee merchant about IT. A lot of
very important issues have been ignored by
people,’ he says.

Hand in hand with his ideas on micro-
technology come Webb’s ideas on teaching
it. He describes the ITeC approach as
‘modular hands-on’. ‘Most teaching’, he
says, ‘is still a number of kids going into a
unit of space and a unit of time to study a
unit of subject supposedly at the same
speed. There are enormous failure rates in
inner city schools. Literally 40-50 percent
of kids have no qualifications at all, not
even miserable little CSEs. They become
disenchanted, they abscond, but within that
we know there are many kids who are
immensely bright but immensely dis-
enchanted.’

In an ITeC, youngsters learn what
interests them at a speed which is in keeping
with their ability. Furthermore, they learn
by doing rather than by listening. Experts
are on hand to answer any questions, get
projects started and provide fresh ideas.
Webb calls it ‘person-shaped’, with the big
emphasis being on using computers and
putting newly acquired knowledge to good
use.

The only prerequisite a young person
needs when looking to join an ITeC is self-
expressed interest. Under no circumstan-
ces are interested youngsters turned away if
there are places for them. Notting Dale
works on a first-come-first-served basis and
other ITeCs follow this example.

Trainees begin by discovering the basics.
At the same time, they learn fast by doing.
‘Our kids build a power supply for their own
use in virtually their first week at Notting
Dale,” Webb explains. They are taught how
to get software up and running, Prestel edit-
ing and alpha-mosaic graphics, etching
PCBs and fitting components, keyboard
skills. . . the list is a very long one. And
Notting Dale ITeC is full of electronic
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equipment and youthful enthusiasm. From
talking to trainees it’s plain that they enjoy
their work, even if, as one said,
‘the money’s a joke’. A small price to pay,
all the same, for learning a skill.

At Newcastle ITeC, which has been run-
ning for about seven months, trainees are
interested enough to bring in their brothers
and sisters. There is plenty to do in the way
of commercial enterprise — making PCBs,
installing programmable controllers and
developing software, most notably for the
Rediffusion Teleputer. This is an example
of an ITeC which is a viable limited
company. Manager Mike Pedersen says,
‘We’re not sponsored by anyone. We’re
always within budget and we’re hoping for
some kind of income in the next year.” He is
fully in agreement with Webb’s ideas. He
explains that ‘training in real-life projects is
the priority, not artificial situations’, and
adds ‘we’re all having a good time and
that matters’.

The amazing thing about ITeCs is that
all of them -are different. Their individual
characteristics depend on who is running
them and what equipment they have. An
ITeC starts when a group of people
approach their local Manpower Services
Commission office and express an interest
in setting one up. This group can be a
Chamber of Commerce, a group of con-
cerned teachers, a computer club, a local
authority or a combination of these.

If the MSC has not allowed for an ITeC
in that area then, Webb says, ‘There’s
usually little point in pursuing the applica-
tion any further.” But if it deemed approp-
riate a management committee is formed
which meets with Webb’s consultancy
team to organise the ‘nuts and bolts of
the thing’.

‘A lot of people are desperately worried
about what’s happening to kids in their
locality,” says Webb. ‘You find a lot of
groups are lay-groups. They don’t know
anything about the new technology and
they find that disturbing. They’re trying to
manipulate something they don’t really

~ understand.” The consultancy team explains
to these groups exactly what an ITeCis and
“helps it to control its understandably large
capital outlay. It’s surprising how very
many things have to be considered in
painstaking detail before an ITeC can be
considered mobile and operational. The
hands-on characteristic of entries means a
great deal of equipment is needed and
therefore complicated insurance pro-
cedures. Premises have to be found, spon-
sors interested and equipment chosen. It’s
not an overnight job.

Several large companies are involved in
sponsorship. Of course, it’s a mutually
beneficial thing, because the company
involved cannot fail to gain from acting to
improve the workforce in its locality. Rank
Xerox, for instance, has donated £20,000
to Camden ITeC. DEC’s DECmate word
processor is a favoured price of equipment
inthe Consultancy Unit’s latest equipment
update. DEC is involved in Reading ITeC.
And GEC, ICL and IBM are all making
donations — to Coventry, Gateshead and
Portsmouth respectively.

Sponsors are not always companies.
Universities, education authorities and
local government all make contributions.
Webb describes this category of sponsor as
‘a mainstay’. Neither do sponsors restrict
their donations to money or machinery.
Some provide premises, others provide
staff and still others act in an advisory
capacity by joining the management
committees. A great deal of help is also
given voluntarily.

The last way in which money is provided
to run a centre, community enterprise, is
perhaps the most unusual. This does not
simply involve the ITeC itself manufactur-
ing and marketing products. It encourages
anyone who wants to get involved as well.
Webb feels there is ‘an enormous range of
potential developments here’. °‘If, he
explains, ‘you make equipment available to
different user groups things will start to
happen.” Sometimes use of ITeC equip-
ment is granted free, sometimes engineers
use it and pay a fee and sometimes com-
panies enter into contracts with ITeCs. But
it could lead in future (and indeed already is
leading) to many educational, social and
commercial developments. Each ITeC
determines how it uses its own resources,
which means that new ideas are constantly
being thrown into the pool. Mike Pedersen
in Newcastle says ‘You’ll find that every
ITeC is different. They all develop their
own characteristics.” Webb’s attitude to
community enterprise is a little more
concrete: ‘We can be very competitive in a
volatile marketplace to get products up to
the production stage. The challenge for us
is to productionise and market them
properly.’

Notting Dale ITeC has about six pro-
ducts in various stages of completion.
Among these are an EPROM programmer
and a laboratory interfacing system called
Isis which will intelligently control and
monitor experimental machinery. It also
boasts a near-operational Econet for which
it has written the software. Webb is
naturally anxious to see that these products
are viable.

In its main aim — helping young unem-
ployed people to find work — Notting Dale
is already a successful model. Some of the
trainees have moved on to interesting and
rewarding occupations. An example of this
is one youngster who found work as a
prototype wireman. Not a production line

worker, note, but someone who is given an
idea - on paper and is there to turn it into
reality ready for the production line. Others
have found work servicing equipment such
as computers, typewriters and copiers. And
others still are now working in teletext edit-
ing and software modification. ‘Some of the
kids have taught themselves two or three
programming languages. They’re fearless
within it. It’s just what we’re not in our
generation.’

Webb claims a 65-70 percent job place-
ment rate for Notting Dale so far. When
considered against the profile of youngsters
there is no way in which that could be
deemed a failure. Many trainees are utterly
unqualified when they join an ITeC.

To the speculative mind it is plain that
Information Technology Centres will have
their casualties. Webb’s ideas are uncon-
ventional and uncompromising — and they
are not for everyone. He is the first to admit
that, and also the first to admit that ITeCs
have not been in existence long enough to
bejudged in terms of winning or losing. ‘In a
few years maybe we’ll learn some lessons
from ITeCs,” he says, ‘but it’s too early
yet.” Notting Dale, the oldest centre, has
only existed as it is today for just over a
year. Others are only now beginning to take
ontrainees and many more are still to be set
up.
But the project cannot simply be laughed
off or dismissed as a silly idea. If it teaches
20 youngsters in the whole country some-
thing they would not otherwise have learned,
it is ethically something of a success. It has
implications for all of us, for our micro-
electronic industry and the initiatives within
it, for our economic climate therefore, and

-so for our future. Microelectronics is the

only real growth industry in Britain and it
needs imagination, inspiration and finan-
cial courage to keep it going and make the
best of the many useful ideas which will
come forth from it.

I'll finish on a similar note to that on
which I began. IT Year achieved its pur-
pose. It broke down some of the barriers
which separated Joe Public from the com-
puter expert and gave microelectronics its
aura of secrecy and dubious practice.
ITeCs, given the right combination of
finance, government backing, expertise and
motivation, will break down still more of
those barriers and make it possible for any-
one who is sufficiently motivated to use and
learn from the silicon chip.

A trainer (left centre) conducts an informal session. -
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2X381 ROUND-UP

Having had some
problems rounding off
decimals in programs, |
have consequently
worked out this sub-
routine, to round off
decimals with optimal
reliability.

A routine like this unfor-
tunately is not built in the
ZX81 from start, and the
approximate function INT,
unfortunately, is too
inconsistent and does not
work when there is an
exponent after the figure.
The routine which | have
constructed is not very
fast in SLOW, but lasts
less than 1 sec during
FAST — on the other

hand it saves time in
more extensive programs
when the computer does
not have to use so many
decimals.

The program is con-
structed so that you your-
self can decide how many
decimal places you want,
by adjusting the variable
Z for the wanted deci-
mals. The figure that you
want to round off is to be
placed in the variable X
and then returned to the
variable Y.

As the program is a
subroutine it is called by
means of GOSUB 9000.

Jens Bang Petersen

FAST

LET X2 = ¢
LET BXY = ¢

DIM A$(14)

DIM B§(1)

IF X<¢ THEN LET X2 = 1

LET A$(2 TO) = STR$ X

IF CODE A8(N

IF CODE AsgNi
IF CODE A$(N

NEXT N

LET AXY = N+ 1+2

LET A$(AXY-1) =
LET BXY = BXY+l
LET A$(AXY-2)
voto 3328 °

LET BXY =
IF BXIY =
LET As(m-l)

BIY+1

LET CXY = 1

LET CXY
LET BXY

CXY+1

o

LET BXY = BXY+l

IF CODE A$(2) =
NEXT N

LET A$ = A$(TO AXY-1)
LET C$ = A$+BS
SLOW
LET Y
IF X2
RETURN

VAL C$

IF CODE A$(AXY) > = 33 THEN LET BXY
IF BXY<> 27 THEN GOTO 9259

CHR$ 27

. IF CODE As(Axy)>= 33 THEN LET BXY =

1 THEN LET Y =

IF X<p THEN LET X = X*-1

FOR N = LEN A§ TO 2 STEP -1
42 THEN DIM B$(4)

42 THEN LET B§ = A$(N TO)
27 THEN GOTO 914p

IF N = 2 THEN GOTO 9449

CODE A% (AXY-1)

CODE A$(AXY-2)

IF BXY = 38 THEN LET BXY = 28
= CHR$ BXY
IF BXY<>28 THEN GOTO 9439

IF CODE A$({AXY)<33 THEN LET A$ = A$(TO AXY-1)
IF CODE A%$(AXY)<33 THEN GOTO 94 430

38 THEN LET BXY = 28
CHR§ BXY
IF BXYO 28 THEN GOTO 9439

FOR N = AXY-2 TO 2 STEP -1

CODE A8 (AXY-CXY)
IF BXY = 27 THEN NEXT N

IF BXY = 1 THEN LET BXY = 29

IF BXY = 38 THEN LET BXY = 28

LET A$(AXY-CXY)= CHR$ BXY

IF BXYK) 28 THEN GOTO 9439

28 THEN LET A%$(1) =

CHR$ 29

Y*-1

ATOMFORTH
LIBERATOR

ATOMFORTH users who
have RAM above the
system at address hex
3C00 may like to try the
following definition, which
will give a noise-free dis-
play as well as liberating
the entire graphics
memory.

The example works
where there is continuous
RAM from hex 3C00 to
hex 8000, though other
configurations may be

catered for by adjusting
the values of UP,LIMIT
and FIRST. If Top is the
address of the last byte of
RAM plus one, UP and
LIMIT equal Top minus
60, and FIRST equals Top
minus 576. The new
FORGET behaves, for bet-
ter or worse, exactly like
the old one.

Saving a modified sys-
tem is more tricky, not
least because of the
uncertain copyright
position.

Adrian Taylor

SCR # 998

FORTH DEFINITIONS HEX
: MAGIC

3C00 DUF 281C ! 281E !
7FC4 DUF 2810 ! 2E04 !
7DCO 2DF8 !

3aC2 DP !

NOUMDdDWN=D

2l

¥ 999

3E20 2F45 3774

378C 3C00 2828

6 0 DO , LOOF
C EMIT

CoLD

NN 0

¢ ATOMFORTH SYSTEM CHANGE - SCREEN 1 )

{ Resel FENCE, Df )

{ Reset UF, LIMIT )

( Reset FIRST )

( Initialise DP in FORGET )

( ATOMFORTH SYSTEM CHANGE - SCREEN 2 )

( Store six new codes )
( Clear scrveen )
( Cold start )

BLUDNER

With reference to ‘ZX
Spectrum Bug’ in PCW,
January 1983, let us hope
that the Spectrum
designers.do not try to
‘fix’ it. The bug is in the
method, not the machine,
and shows once again
how lack of a proper
understanding of com-
puter science can lead
people astray.

The proper way to
decompose a positive
integer X into its digits
base B, within the limita-
tions of the Basic lan-
guage, is to repeat the

sequence:
LET X1 = INT(X/B)
LETD=X-B* X1
LET X = X1

until X is zero, with each
D being the successive

digits from the least signi--
ficant end.

As has been pointed
out over and over again,
the values 0.1, 0.01,
0.001, etc, are recurring
binary fractions so any
machine that uses binary
arithmetic (as opposed to
binary coded decimal)
cannot accurately repre-
sent these numbers. This
is not a bug, it is a well
known fact about this
type of number represen-
tation. Hence any opera-
tion such as 10 * (X/10)
may well not equal X on
such machines, and if the
result is just under X and
X was a positive integer
then INT(10 * (X/10)) may
equal X — 1. This explains
the so-called ‘bug’.

D Broughton
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NEWBRAIN
DISPLAY CASE

The Newbrain, with its
easy portability and-
integral display, has many
applications for obtaining
data in the field. Some-
times it is important to
retain and check the use
‘of upper and lower case,
but the display window
shows both as capitals.
The following routine dis-
plays the data held in
memory with an
additional special charac-
ter after every capital,
without keeping this in
memory. This is intro-
duced as part of an edit-
ing routine to check, and
correct if necessary, the
data input. It is designed
with minimal prompts in

VloE?ﬁﬁli

view of the limited 16-
character display. A:lon-
ger line can, of course, be
real using the cursor con-
trol keys.

Newbrain Basic
beheads all input strings
of initial spaces, so that if
any are required (eg, in
the letters to be replaced)
an introductory non-space
character must be used,
and edited out later if
necessary.

The flag input routine in
lines 250 to 280 is useful
wherever a menu requires
an alphabetical answer,
and line 270 is a general
lower to upper case con-
version if followed by
Z2$=CHRS$(S).

A Sandison

MZ80B CURSE

| have always thought it a
pity that the special cur-
sor symbols of the Sharp
MZ80K are not available
on the 80B. | think they
make for easy program-
ming and they certainly
make a program neater
and much shorter and
easier to read than their
equivalents on the 80B.
This little program
will display the MZ80K
cursor symbols- on the
MZ80B.
1) Type in MON to get
into machine code.
2) Type M and then enter
the machine code pro-

gram at $CFO1. This will
switch-in the video RAM.
3) Return to Basic and
enter the Basic program.
To use the program:
1) Press DEFKEY 1 and
line 10010 will appear at
the top of the screen.
2) Enter appropriate
values for V and H into
the equation.
3) Press the required
DEFKEY and the symbol
will appear at the correct
position on the screen.
Sounds a bit clumsy,
but with the screen con-
trols on the MZ80B it is
very easy to use.

John Hunt

2 REM For Newbrain, Model AD
4 REM Copyright A.
10 REM Set for Window display
20 OPEN £0,3

30 REM Input Test Line

40 INPUT("ENTER LINE-")AS

S0 GOSUB 110:G60T0 40

60 END

100 REM Edit Test Line, AS
110 GOSUB 210:REM Display

130 IF S=89 THEN RET-
140 INPUT{”WRG CHCS-")X$
150 Z=INSTR(AS,X$)

170 INPUT{"RPLMT-")Y$

190 GOTO 110

200 REM Display with Caps Markers
210 D©0$="":FOR N=1 TO LEN(AS)

220  Z3=MIDSC(AS,N,1):03=0$+I8
230 IF 18>"3"
240 NEXT N:RET
250 REM Input a String Flag

260 INPUT("")I8:5=ASC(I%)

270 IF $>96 AND S<123 THEN S§=§-32
280 RET

290 END

120 27CHK'™+DS+"'Y/N-";:GOSUB 260

1 REM Routfnes to Display Input with Caps Markers,and Edit as necessary

Sandison, 1982, London, WC1E 7AZ

160 IF Z=0 THEN 2”NOT THERE":GOTO 140

180 AS=LEFTS(AS,Z-1)+YS+MIDS(AS, Z+LEN(XS))

AND 283<"[™ THEN DS=DS+CHRS(124)

ON MZ-80B

REM 8 :DEF KEY(3)=RUN1000O0OT
REM ¢ :DEF KEY(4)=RUN100017
REM & :DEF KEY(S)=RUN100023
REM o 1DEF KEY({4)=RUN1000373
REM D :DEF ,KEY (7)=RUN1000473
9 REM @ :DEF KEY{8)=RUN1000S73

MNOC s WN

10000 D=1:G0T010010
10001 D=2:B607T010010
10002 D=31G0T010010
10003 D=4:G0T010010
10004 D=5:G0T010010
10005 D=4:B0T010010
10010 S=53440+801V + H
10011 USR{SCFO1)

10012 POKES,D

10013 END

MON

&M

M-ADR. $CFO1
CFOL DB
CFO2 E8
CFO3 CB
CFO4 FF
CFOS5 D3
CFos E8B
CFQ7 C9

xJ

J-ADR. $1280
Ready

1 REM PROGRAMME TO PRINT MZ-80K CURSOR SYMBOLS 0 ¢ = <« 0 &

PRINTCHRS (&) 1t CONSOLECBOILIMITSCFOO
DEF KEY(2)=10010 S$=353440+B0fV + H3

10 REM ENTER MI-80K FROGRAMME BETWEEN 10 & 10000: END

MACHINE CODE PROGRAMME TO SWITCH VIDEQO RAM

TANDY TIPS

| have noticed that the good
old Tandy TRS-80 Level I
seems to have been neglec-
ted of late. So here are a few
of my favourite and useful
tips which may or may not be
known by other owners.

The current position of the
cursor is held in locations
16416 and 16417 (4020H
and 4021H). This is usefut for
positioning the cursor during
a machine-code program but
it can also be used from
Basic.

If you have a printer there
has, doubtless, been a time
when you need to output to
the printer instead of the
screen. There is an easier
method than going through
the program and physically
changing the program state-
ments. Here is the solution:
POKE 16414,141 : POKE
16415,5

However, when you have
finished outputting to the
printer, it is important that
the following is executed:
POKE 16414,88 : POKE
164154

Here is an idea for all bud-
ding machine-code program-
mers. When you have
finished a machine-code
routine and want to return to
Basic ‘READY’, may | suggest
that you jump location 0072
Hex. This has the advantage
of not affecting any registers
which are altered by jumping
to some other locations.

When retrieving data from
cassette using the command
INPUT#, the maximum num-
ber of bytes which can be
read using one INPUT#
statement is 248 and not
255 as stated in the Level Il
manual.

Also, after using the
INPUT# statement, alt DATA
will be RESTOREd

automatically after each
READ. To prevent this, POKE
16553,255 before each
READ.

If you've got tired of debug-
ging your master program
and typed NEW in frustration,
you will immediately think ‘|
wish I'd SAVEA it first’. But alt
is not lost. Before you enter
any new line numbers,
execute the following:

POKE 17130,1
then
SYSTEM.

When the monitor prompt
appears, enter — /11395.
You can now list your pro-
gram. However, when you've
done this, | advise you only
to use the commands ‘LIST
or ‘CSAVFE’ otherwise you
may be treated to a system
crash and you won’t be able
to get your program back this
time.

To alter the top of memory
without switching off your

machine, use the following.
POKE 16561, LS (least
significant byte)

POKE 16562, MS (most
significant byte)

Immediately after entering
the above, you must use the
‘CLEAR’ command to allow
the computer to check the
new location of RAMTOP. It
doesn’t actually matter how
much string space you clear
— ‘CLEAR 50’ will do.

To get a SYSTEM tape to
start immediately after Cload-
ing, enter the following:
POKE 16866, 195
then
POKE 16867, LS (least
significant byte)

POKE 16868, MS (most
significant byte)

The ‘LS’ and ‘MS’ refer to
the entry address of the pro-
gram, not the start address.

Dave W. Winnett
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TANDY
SOFTWARE
COPIER

Recently | bought some
foreign system tape pro-
grams for the TRS-80 Level Il
(Model I}, and because of
their poor quality | needed a
method to copy them on to
more reliable tapes.

Copying the tape with a
second cassette recorder is
a possibility, but the results
are even worse than the
original tape. The only good
way of copying them is with
software, but this is not
included in the ROMs. Tandy
doesn’t sell such programs

Wo'lltll'!s?lol’

because of the bad guys,
who would copy their
software and sell them. But
my object was honest, so |
developed a copier that
copies system tapes as well
as Basic and Tiny Pascal
tapes. In fact it copies a tape
bit by bit, puts it all in RAM
and writes it back on
cassette. The only condition
is that the tapes must be 500
baud.

The assembly program list-
ing is shown below. | hope
this program can be useful
for other TRS-80 users.

Danny Smalle

AND <ENTER>’

0100 1
e211@ *COPIER® COPY PROGRAM V1.@ »e
20120 (C) 1982 DANNY SMALLE -
o2130 -
20148 START: SYSTEM @/ "
22130 COPIES ALL TAPES FROM CASSETTE TO CASSETTE -e
08160

°2172 1

o162 ORG 3zo00

©819@ COPIER JP START 16YSTEM /32008 1S ALSO USEABLE
00208 BEGIN  EQU 17133

©0212 EINDE  DEFS 2

©0220 ERR DEFS 1

oe23a M1 DEFM * TRS-B@ COPY PROGRAM®

20248 MiL EQU M1

202%2 M2 DEFM *(C) 1982 DANNY SMALLE®

0B260 M2L EqQu s=M2

20270 M3 DEFM *SET TAPE TO COPY READY'

282680 M3L Equ $-M3

80292 M4 DEFM 'PUSH <PLAY> ON CABSETTE: AND <ENTER>*
20302 Mal Eau -Ma

ee312 Ms DEFM *TAPE LOADED'

¥e320 MIL EQU +-M3

20330 Mo DEFM *SET EMPTY TAPE READY'®

@834@ M6L EQU M6

20330 M7 DEFM *PUSH <PLAY> AND <RECORD> ON CASSETTE.
20368 M7 EQU *-M7

00370 M8 DEFM 'TAPE COPIED’

@0380 MBL Eau *—MB

20390 M9 DEFM *ANOTHER COPY (Y/N)7°

20420 ML €au M7

20410 M1@ DEFM *END OF COPIER'

20420 M1OL EQU s-Mio

28430

@R44d BTART  CALL cLs 1CLEAR SCREEN

[-T.RLT) LD HL M1 10UTPUT OF MESSAGES

20440 Lp BC.MiL

eB47@ caLL ouTP

20480 LD HL M2

20450 Lp BCM2L

(LY CALL ouTP

20318 LD HLLs M3

o320 LD B8Cs M3L

28532 CALL oute

20340 LD HL » 14

[LLET ) LD BCyMaL

[-L.LVY) caLL oUTP

POS7P® ENTL cALL @384H  VREAD KEYBOARD CHAR,

2vse0 cp 13

20590 IR NZJENT1 SMUST BE <ENTER>

[LIY-T) cALL s 1CLEAR SCREEN

BOH1B e e e e e
08520 LD HLyBEGIN 1START OF COPY-MEMORY

20430 LD A

V2640 LD (ERR)sA SERR CONTAINS 1 IF EOF 15 REACHED
[-L-TXT") PUSH HL

BB6LD cALL ®212H  1CASSETYE ON

20670 cALL 8296H 1SEARCH DRIVER

©¥B680 POP HL

00650 PUSH ec

oa700 LD BC, 3CO2H ISTART OF VIDEO MEMORY

@071@ CLOOP  PUSH HL

20720 caLL READB TREAD ONE BYTE: SPECIAL ROUTINE
@273@ Lo (BC)sA 1PUT BYTE ON SCREEN

V0740 INC (2 INEXT VIDEO LOCATION

20730 PUSH AF

00760 LD A (ERR)

0770 cP 1

°0780 JR Z1ENDCLP $11F ERRel THEN STOP READING
28790 POP AF

20820 POP HL

2281 LD (HL)+A $8AVE BYTE IN MEMORY

22820 INC HL INEXT MEMORY LOCATION'

20830 JR CLOOP  IREAD NEXT BYTE

2084® ENDCLP POP AF

o0a32 POP HL

(LYY POP Bc

ee87a LD (EINDE)+HL I1LAST MEMORY LOCATION

CLEED) cALL B1FBH  1CASBETTE OFF

20890 caLL cLs 1CLEAR BCREEN

oe90R LD HL 3 M3 1HESSAGES

20910 Lo BCsMSL

00920 CALL oUTP

22932 =i e

Q094@ COPY LD HLy M&

28930 LD BCeMaL

00960 caLL ouTP

%70 Lo HL M7

20980 LD eCyM7L

op99a caLL ouTp

21002
21010
21020
21230
21840
21032
21060
21070
@1080
21090
21100
21110
o112
81130
01142
at1sa
21160
1172
©1180
21190
21200
21210
o122a
©1230
21240
21230
21260
81270
1280
21290
21300
21310
a132@
21332
21340
213%2
21360
21370
a1360
21390
21420
21410
2142@
21430
21440
21450
21460
@1470
21480
21450
21300
21518
21920
21330
219540
21332
21962
21370
21380
21392
81602
1612
21620
21630
B1640
214632
21660
21672
21688
21690
81700
e1718
e1720
21738
21740
21750
21760
21770
21782
01750
@1000
01810
21820
01830
21840
21830
21860
21870
216680
21890
21500
21912
21922
21930
21940
21990
21962
81970
21988
21990
22600
oz010
@2029
22030
22040
02030
62060
22872
220808
22092
22120

ENT2

WLOOP'

EINDC

YNL OOF

OUTP

READB

LOOP)

ENDR

BITL

LOOP2

LOOP3

LOOF&

ENDTP

PUSH
CALL

POP

CALL

CALL
RET

5

[a384H
13
NZ+ENT2
s

HLs (EINDE)

DE+BEGIN
HL+DE
DEs HL

Ar b2
(19422),
Arva
@212H
@2a7H
HL+BEGIN
As (HL)
HL

DE
€18423),
©264H

DE

HL

HL

DE

AsD

A

NZ s WLOOP
A E

A

N2+ WLDOP
B1FBH
cLs

HL 1B

BC MBI
OUTP

HL M9
BCIMIL
ouTP
@384H

as

2. CoPY

78
NZs YNLOOP 1 IF NOT 'N'-—>READ AGAIN
1CLEAR SCREEN

cLs

HL M10
BCiyMleaL
QUTP
1A19H

tREAD KEYBOARD

IMUST BE <ENTER>
1CLEAR SCREEN
1CALCULATE
$NUMBER

tOF BYTES TO COPY
t=-> DE

A

tCASSETTE ON
iWRITE LEADER AND SYNC BYTE
1START OF COPY-MEMORY

A

TWRITE ONE BYTE

VDE=@ ~~> END OF WRITING

1ELSE WRITE NEXT BYTE
1CASSETTE OFF

$CLEAR SCREEN
tMESSAGES

IREAD KEYBOARD

t1F

1RETURN TO BASIC

DE: (16414)

Asl3
33H

(ERR)sA
AF
Iy
BcC

BC

AF

BC. 6000H
Ay (QFFH)
AF

ac

AB

a

NZy VT
A C
I+ENDTP
AF

NCsLODP2
By 60H
LOOP3
B21EH
B+83H
LOOP4

Ay (OFFH)
BrA

AF

8

AF
B21EH
AF
BcC

AF
AF
ac
€1

A28
33H
A3l
334

COPIER

ISPECIAL READ-BYTE ROUTINE

$READ-BIT ROUTINE

VTHIS ROUTINE READS THE TAPE

$IF BC COMES B@@@,EOF IS REACHED -

VBC=0RRB ——>END OF TAPE

ILOOP FOR 300
1KEEP RELAY ON

$LOCP FOR 328 BAUD

3ICLEAR

*Y'-=> NEXT COPY

BAUD

SCREEN ROUTINE

BBC HEX INPUT

If you have ever wanted
to get a hex number input
into your BBC Computer
for disassembly, etc, try

the following:
10 INPUT A3

20 A%=EVAL (“&"+AS3)
A% now has the value of
AS.

L Kellett

PCW 165



SIRIUS WITH ITOH

The article ‘Sing and
Dance' (PCW, Jan) made
me look at my own com-
bination of a Sirius 1 with
an ltoh printer.

The CP/M ED and TYPE
utility is quite useful as a
simple word processor
and print-out facility.
Unfortunately some of the
printer directives are
incompatable with the ED
and TYPE utilities. For
example, control L cannot
be written into the text
since it is a new.line com-
mand. This is the printer
form feed directive.

I|J(snol’

There are other direc-
tives which cause the sys-
tem to fail.

The simple Basic pro-
gram overcomes these
difficulties. Control
characters are normally
entered from the
keyboard as a single byte
and appear on my system
as AL for example. If this
is entered as two charac-
ters the program will
locate and then print
the following character
with an ASCII code value
less 40 hex. Escape
sequences can be entered
in the same way by choos-
ing the appropriate

10 PRlNT CHR$(¢27)

40 ON ERROR GOTO 200

S0 OPEN*I1*,1,"B:"+Ns

60 IF EOF(1) THEN SYSTEM

70 LINE INPUTE 1,A%

80 WHILE INSTRC1,A$,"*")

90 LA=INSTRC1 ,a%,°"")

100 LPRINT LEFTSCA® L%A-1);

120 MA=QSCC(MIDSCAS ,L%+1,1))
140 LPRINT CHR&(M/.-64)3

150 A+=RIGHT+(A% ,LENCAS)-L%-1)
160 WEND

170 LPRINT A$

180 GOTO &0

200 PRINT"No file of that name”:

e
20 PRINT TABC20);* TEXT FRINTING PROGRAM wlTH FRINTER DIRECTIVES®
30 PRINT:INPUT®"Enter name of text file :'

N

RESUME 30

character, which for my
machine is [. This will give
1B hex, the escape byte.
The method has the
advantage that the text
containing the printer
directives looks identical
to the true text. Those
control sequences which

are known to be compa-
tible can be entered in
the usual way.

Would the query raised
by the author in table 1
be overcome?

P W Roberts

ATOM
STRING-ALONG

The following information,
which is not documented
by Acorn, extends the
facilities available on the
Atom for the handling of
strings. A demonstration
of all the points is
included.

When strings are
d|menS|oned in a pro-
gram, memory space is
reserved for them, start-
ing at TOP. This is some-
times an inconvenient
location — for example,
when machine code is
assembled there. This can
be overcome by defining
where the dimensioning
is to start by setting the
free space pointer. The
low byte of this memory
space is stored in loca-
tion 35 and the high byte
in 36. (Line 10 of the pro-
gram. The values stored
in these locations are
given by PRINT &LL7
after assembly.) This also
has the added advantage
that *RUN can be used to
load and run the program
automatically without
causing an error which
would otherwise occur
when line 10 is omitted.

Although it is possible
to use string arrays on
the Atom they have to be
dimensioned in a rather
inconvienient way using a
dummy string variable. It
is easy, however, to
dimension string arrays
directly as shown in the
example. The array AA
has six elements AAO-AAS;

each of which can point
to the first character of a
string in a vacant section
of RAM. Line 40 thus
allocates space for $AAOQ
starting at #2800, $AA1
at #8200 and $AA2 at
#8400. Lines 50-70 show
how the three strings
AA3, AA4 and AA5 can be
sequentially dimensioned.
Lines 90-120 input data
to be stored in the six
strings. Note that if all of
the strings were to be
located directly above the
elements of the array AA
then four bytes for each
element must be allowed
— ig, if array AA is dimen-
sioned from TOP, AAO=
TOP+24 should be used
to contain the first
character of the string.

Although the Atom can
handle strings up to 255
characters in length, in
practice a limit of 64 is
imposed by the size of
the input line buffer. This
can be overcome with the
assembler routine shown.
If this facility is not
required line 110 should
be changed to ‘INPUT
$AAN’ and subroutine ‘a’
omitted. The value of W
should be chosen so that
there is room for 255
bytes and so that it will
not overwrite other data,
#3BO0O is used here. This
can be thought of as an
input line string buffer in
which the data is entered
and terminated with a CR,
the contents of $W are
then transferred to $AAN,
line 110.

A final point concerning.

strings is that the base

address can be used
directly without the need
to dimension — that is, a
string can be entered by
typing, for example,
$#2800="A STRING"” and
can be displayed by
entering PRINT $#2800.
This can be useful for dis-
playing from one program

the.lines of another pro-
gram which are effectively
strings; they start with a
line number and end with
a CR. After entering the
example try PRINT
$#2901 or PRINT
$#8200, for example.

T Rae

10 REIM ?35=#7B§ ?36=#2C

30 DIM AAS,LL7,P-1;W=#3B00

40 AAO=#2800; ARL=#8200; AA2=#B400
50 FOR N=3 TO 'S

60 AAN=AAN-1)+256;
70 NEXT N

80 GOSUB®

%0 FOR N=0 T0 &

100  PRINT“INPUT STRING"N’

110 LINK LL1j $AAN=%W

120 NEXT N

130 FOR N=1 TQ S

140 PRINT $AAN’

150 NEXT N

160 END

170a FOR M=1 TOD 75LLM=#FFFFiNEXT M
180 PRINT $21
190 FOR M=1 TO 2
200¢

210:LL1 LDX20
2201LL2 JSR#FFE&

\ OSECHD
230 CMFa#1B A\

\

A

ESC?
240 BEGLLS
250 STAW, X
260 INX
270:LL3 CMPR#D
280 BEGLLS&
290 IMPLLZ
300:LLS LDARO \
STAS \
LDA#Z29
330 STAL \ AND TEXT SPACE
340 JSRHC2F2 \ #2900

350:LL& RTS

360:LL7 NOF

STORE VALID
CHARACTER AT
7CR

RETURN .
310 CONTROL TO

320

3801

390 NEXT ™M
400 PRINT &
410 RETURN
420 END

W+X

20 REM REMOVE REM L.10 AND INSERT VALUE OF LL7 AFTER ASSEMBLY

REM DIM EACH STRING ARRAY OF SIZE 253

BASIC INTERPRETER

370\ GIVES FIRST FREE MEMORY LOCATION AFTER MACHINE CODE

PRINT USING PET

| offer the following pro-
gram as a simple method
of setting up a ‘Print
Using’ facility on a PET.

50000 X=LEN(STR$

(INT(V))):REM V=VALUE
50010 IF INT(V)=0 THEN
X=X-1
50020 PRINT TAB(T-X)V:
REM T=TAB OF “”
50030 RETURN

To demonstrate this
program in action enter:

10 T=24
20 FOR A=1 TO 20
30 V=RND(1)*10TINT
(10*RND(1))
40 GOSUB 50000;REM
PRINT USING ROUTINE
50 NEXT

This routine does not
accommodate more than
two noughts after the
decimal point, but this
would not interfere with
its use in formatting
accounts.
J L Dunscombe

16€ PCW




26-1250

Bimingham' 0214559175
-643-5368
53625360
Bradtord.  0274-72843172
Bnstol: 02722147212
0272298101
Croydon'  01.680-1852
Dundee:  0382:25026
Ednburgh.  031-225-833%/
88548965
Glasgow.  041-2214132
%78

041333 9531

.A Fu

B. New! Low Cost Daisywheel Printer. Select 10 or
12 characters per inch or proportional spacing. Features
12 line feed, underline, boldface and programmable
backspace. You also get /120" space and 1/48” line
feed. With Courier 10 print wheel and carbon ribbon.

249

A. New! Low-Cost Printer With Dot Addressable
Graphics. DMP-100. Prints high-density graphic
information or standard 10 cpi alphanumerics. 480-byte
full-line dot-buffer, selectable parallel and serial inter-
faces (600/1200 Baud) and adjustable tractor, 41/ to
912", Uses fanfold paper. With ribbon cassette.
26-1253

These three printers offer a “Tnpie Mode™
punch! You can have a Bit-image for
impressive graphics, a Word Processing
mode to give you more professional-
looking  high-density  correspondence,
quality characters, and a Data Processing
mode with bold and elongation modes for
maximum speed.

18_CP1 STANDARD 7]

12 CPLELITE “"@828 Cher,e

[0 _c#1 corresponpence

TR

8123434709 |

issxei)
[Psm00€_aBcOEFGNT abcantn wenpatin |

147 L CMDBED "W (Heey <. 4 ZATI o)A

[1e crt sLcen GRapuics

\lAT

ii Range of

‘149
Inc. V.A.T.
D. -

Inc.
V.AT.

e DMP Means Dot Matrix Printer
e DWP Means Daisy Wheel Printer

C. Our Finest Word Processing Printer.
Allows 10 or 12 cpi or proportional spacing,
43 characters per second (500 plus words
per minute), forward and reverse paper
teed and 1 line feed, undertine, boldface,
backspace, interchangeable print wheels.
Adjustable for up to five carbons. 15"
platten. Includes ribbon.

26-1158

1299

Inc. V.A.T.

‘999

Inc. V.A.T.

COMPUTER CENTRES |

Liverpool:
London:

Manchester:

YOUR NEAREST COMPUTER CENTRE

051-708-0133
018361327 WC2)
01-828-1423(SW1)
0120505 WCz)
626-6668/9 (EC2)
015 6453 (EC2)
01-248-53134 (EC4)
01-236. 1326778 ([EC4)

061-832-2242/
s34

061-236-2122

YOUR NEAREST

Nottngham: 0602412144 COMPUTER DEALER
Reading: 0734589050

589770 Abergote: 0745826020 Oublin 0001:73069%
Shefiekt 0742752658 Ashtord, 07842.53024  Guldtord (483504601

e Bangor: 024766656  Madeigh:  0702.556522
e G774 gandtordForum: 025853737 London W.1.: 01-386-6991
Eesicil, © | WISy Brxham: 08045.6565  S\.Hekor 0534 74000
Sasras] QOSTHIE  Combrioge: 022565304  Windsor: 0753558077

Chuchester 0243781722

Tunbndge Weks 089245120 O N

HERE IS A SELECTION _

“STOWWHRFQQ“
Diskette SALE!
SAVE £1-ONLY £1.49.]

le-Sided Double Density 5/a” Diskettes
=g Reg. Price £2.49.

FER VALID AT ALL STORES AND
PART%Fl:PATlNG DEALERS, UNTIL 30th MARCH

D. New! CGP-115 Colour Graphics
Printer. Creates beautiful graphics in red,
blue, green and black, plus pnnts
alphanumerics. Built-in  commands
simplify drawing and plotting. Text mode
prints 40 or 80 characters per line at 12
characters/sec. Software controls
additional character sizes and rotation.
26-1192

“~-




For the best hardware.
the best software.

The BBC Microcomputer system 1S
generally regarded to be the best micro in'its
prlce range you can lay your hands on.So, if
you're thinking of buying one or already own
one,you'll want to know about the software that’s
been specially designed for it.

Not surprisingly, it's made by Acornsoft,
the software division of Acorn Computers Ltd.,
who designed and built the BBC Microcomputer.
So naturally you can expect the highest quality
software with the built-in ingenuity to fully
exploit the BBC Micro’s potential.

Further education for everyone.

Creative Graphics,which includes the book
“Creative Graphics on the BBC Microcomputer’
(price £1745), provides 36 programs on cassette
producing a spectacular range of pictures and
patterns in full colour, including animated
pictures, recursively-defined curves and three
dimensional shapes.

Word Sequencing (price £11.90) contains
three word sequencing programs on cassette.
Each program presents a series of jumbled
words which must be arranged on screen to form

Creative Graphics

for the BBC Microcomputer Models Aand B

Word Sequencing

for the BBC Microcomputer Models A and B

either a proverb, nursery rhyme title or a
sensible sentence.

Learn more languages.
LISP (price £24.35) is the fundamental
language of artificial intelligence research.

FORTH

for the BBC Microcomputer Model B

LISP

for the BBC Microcomputer Models Aand B

X
{DIFFERENCE LINEWIOTH N})
[PRINO X))}
(r
 {PRINO LPAR}
(SPRINT (CAR X) N}
SETQ N {PLUS N 3})
LOO|

It consists of 5.5K of machine code interprete
plus 3K of imtialised LISP work-space
containing utilities and constants. It comes
complete with a book that introduces you
programming in LISP as well as some
fascinating applications.

FORTH (price £24.35) is a complete
implementation of the FORTH language
to the 1979 standard specification for
the BBC Microcomputer Model B.

This much acclaimed programming
language is also accompanied by a
specially written book explaining all
you need to know.

i

Mind-boggling games.
Philosophers Quest (price
£9.95) is an advanced adventure
in which you tell the computer
what you want to do and it




Philosopher's
Juest

Snapper

for the BBC Microcomputer Mode! B

escribes back in plain English your progress
wough a fascinating world of fiendish puzzles
» be solved.

Snapper (price £9.95) is a colourful game
here you guide your ‘snapper’ through the
1aze, eating dots and fruit and avoiding the
reatures that chase you. Complete with full
und effects,score and a ladder of high scores.

Rocket Raid (price £9.95) sends you on a
nission to raid a heavily guarded Martian fuel
epot. You must fly your rocket over mountains
nd through caverns, avoiding enemy missiles
nd dodging convoys of deadly fizzers.

Increase your business acumen.

Desk Diary (price £9.95) is an indispens-
ble program that can hold a file of several
lundred names, addresses and telephone
umbers.

And View, a program that enables your
nachine, together with a printer, to operate as a
ully operational word processor.(The programis
n ROM, but can easily be fitted to most BBC
licros by your local dealer.)You can find out

more by sending for our
free catalogue.

Rocket Raid

for the BBC Microcomputer Mode! B

How to get
Acornsoft programs.

If you're a credit
card holder and would
like to buy cassettes of
the programs shown in
this advertisement, or
if you would like to
know the address of
your nearest stockist, just phone 01-200 0200.

Alternatively, you can buy the cassettes
directly by sending off
the order form belowto:
Acornsoft, c/o Vector
Marketing, Denington
Estate,Wellingborough,
Northants NN8 2RL.
Also use this form if you
would like to receive
the current free
Acornsoft catalogue.

Please allow 28
days for delivery.

‘@ Credit Card Holders. Ring 01-200 0200.

DeskDiary

for the BBC Microcomputer Models Aand B

e e S A ———

Wellingborough, Northants NN8 2RL.

Please send me the following:- (Code

Acornsoft

PROGRAM PRICE QUANTITY | TOTAL use only)
Creative Graphics £1745 (SBX01/SBDO1)
Word Sequencing  £11.90 - (SBE06)
LISP £24.35 (SBL.02/SBD04)
FORTH £24.35 SBLO1/SBD03)
Philosphers Quest £9.95 | (SBGO1)
Snapper €995 : o (SBG04)
RocketRaid ~ £995 (SBGO5)
Desk Diary £9.95 T o ~ (SBBOI)

I enclose PO/cheque payable to Acornsoft Ltd. Or charge
my credit card.

Card Number_ —
Amex/Diners/Visa/Access (Delete)
Please send me the Acornsoft brochure. (J

Name___

Address_

Postcode

PCW3

Signature__ i
VAT No. 215 8123 85

Registered No. 1524763

|
|
| TOTAL
|
|;
|
|
|
|

ACORNSEFT




‘Now the world’s most ingenious
database program writes letters,
you've found the ultimate
business solution. And the Delta
is a true transactional database —

this is the biggest breakthrough
for microcomputer users to
date’

Nick Horgan, Managing Director, Compsoft Ltd.

_

A

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

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

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

Compsoft Limited

Hallams Court

Shamley Green

Nr Guildford, Surrey

England GU4 8QZ

Telephone: Guildford (0483) 898545

Telex: 869210 CMPSFT

,l'lh
111N

: -.-_-
e

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

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

Compsofts Delta — taking microcomputers into
the third dimension.

Please send me further details

Company

Address

Tel No



COMPUTER ANSWERS

Mask ask

Please can you tell me about
a technique called
‘masking’? A friend said that
you can use this technique
for converting all lower case
letters to upper case letters
when entered on the
keyboard of a computer;
unfortunately he didn’t know
how how to do it.

R Nicholls, Westminster

Suppose your computer uses
the function GETS to get a
character from the keyboard,
then to print the correct letter
regardless of whether a lower
or upper case letter was
pressed use this program:
10 AS=GET$
20 PRINT CHR$(ASC(AS)
AND 223),
30 GOTO 10

Now whatever you type will
appear as upper case letters.
The masking takes place in
line 20. It will be easier to
understand masking if you
work in binary. 223 in binary
is 11011111. A ‘mask’ works
by masking out (erasing) those
bits within the number that are
not wanted. You will see that
the third digit of the mask is a
0, this will replace the third
digit with a zero if it is
ANDed with the number to be
masked. For example if the
binary number 10101010 is
masked by ANDing with
11011111 then you get
10001010, ie:
10101010
11011111
10001010

Up until now you have pro-
bably not noticed that there is
any connection between the
ASCII codes for a lower and
an upper case letter A. They
are 97 and 65 respectively;
however, if you work in binary
these become 01100001 and
01000001 respectively. It is
now easier to see that the only
difference is that the third bit
from the left is changed. To
summarise: if the third bit
from the left is a 1 then we
want to mask it out to convert

AND

Send your queries to: Sheridan Williams, 35 St Julian’s Road, St Albans,

Herts. Please note that Sheridan can no longer answer questions on an
individual basis, so please don’t send an SAE with your query.

it to upper case; the mask is
11011111 which is 223 in
denary. If you wanted to
reverse procedure (always get-
ting lower case letters) then
you will have to force the
third bit to a 1. This can be
done by using the OR
operator with a 1 in the third
bit and zeros elsewhere. For
example:

20 PRINT CHR$(ASC(AS)
OR 32)

I am afraid that there is not
space to go into the details of
the logical operators AND
and OR here, but the follow-
ing tables should help you
understand what. happens
when two bits are ANDed or
ORed:

A{B| AANDB|AORB
0|0 0 0
01 0 1 1
110 0 1
1|1 1 1

Sheridan Williams

Drive doubts

I require some disk drives
for my BBC Micro. Accord-
ing to the original BBC
specification most makes of
drive should connect directly
to the BBC machine. Which
types are preferable? It
appears to me that there are
two main types — 40 and 80
track. It would be most use-
ful for me to be able to read
both of these formats on any
disk drive that I buy.

D C Adams, Shirley,
Croydon

You are wise to be a little
wary. Not all drives will con-
nect straight to the BBC
micro. However, if you look
through the advertisements for
suppliers of BBC compatible
disk drives then you should
have no problems. At the pre-
sent time (January 1983)
Acormn still has the policy that
it will not supply you with a
‘Utilities’ disk, or a disk
operating system manual,
unless you buy its own disk

drives. So you must check
that the supplier that you
choose will let you have his
version of these items.

We reviewed five different
disk drives in our December
newsletter, and the only one
that will allow you to use both
40 and 80 track was supplied
by Microware Ltd, 637
Holloway Road, London
(01-272 6237). These per-
formed very well, but we are
unable to give any long-term
report on them as yet.
BEFEBUG — Independent
User Group for the BBC
Micro.

Getting the
lowdown

I reckon I am a typical PCW
reader — use mathematics in
my work, program
mainframe machines, am get-
ting interested in micros, but
know nothing of the
hardware jargon. Is there a
good cheap book or a dic-
tionary which I could readily
keep to hand telling me what
RS232 interfaces, ULA,
Centronics-type parallel
printers, etc, all mean?
Michael Batty, Cowbridge,

S Glamorgan

As far as I’'m aware the best
value for money currently
around is International
Microcomputer Dictionary
2nd Edition by the staff of
Sybex. It is available by mail
order from Mine of Informa-
tion, 1 Francis Avenue, St
Albans, Herts for £4.70
(includes postage and
packing).

Sheridan Williams

Resolving the

question

In Computer Answers in the
May 1982 issue of PCW,
you gave a method for
calculating monitor
bandwidth.

I have ordered a Newbrain

model A, and am looking for
a monitor which will give
good resolution at 640 dots
to a row. On a 12in monitor
with an active screen width
of 21cm it seems a
bandwidth of 20 MHz would
be needed. Grundy appear to
be using a BMC monitor at
18 MHz in their literature
on the Newbrain. Could I
get away with 18 MHz?

M Stabb, Bristol

As the earlier reply indicated,
the calculated bandwidth is
only a guide to the sharpness
of resolution actually
achieved, as many other fac-
tors affect this. I would not
expect much degradation
when using an 18 MHz
monitor for an application
calculated as needing 20
MHz. In fact my own calcula-
tions on your intended
application suggest that a
bandwidth of 16 MHz should
be adequate. Bearing in mind
these various factors I would
not expect a limitation of 18
MHz on the specification of a
monitor to render it unsuitable
for the display of lines at 640
dots. However, that is not to
say that all 18 MHz monitors
will give the same quality pic-
ture, and it would be wisest,
even if the delay is frustrating,
to wait tell you have your
Newbrain, and then try it out
with various monitors, before
you decide which one to buy.
The portability of the New-
brain should make this easier.
P L Mcllmoyle

Beeb m/¢

Do you know of a book that
will introduce assembly
language programming to
me? I am currently using the
BBC Computer, so one
aimed at this machine in
particular would be
especially useful.

George Nicholls, Watford,
Herts

We have been looking at a
book called Assembly
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Language Programming for
the BBC Micro by Ian
Birnbaum, published by Mac-
millan at £8.95. It seems to
be the best book on the
market at the present time. It
contains 300 pages and is
clear, thorough, methodical,
and BBC-specific. It also con-
tains some useful machine
code programs, including a
monitor and string sort. It
appears to be far more useful
than even classics such as
Zak’s Programming the 6502.
BEEBUG

False economy

I bought 20 second hand
disks that had been used pre-
viously on another system. I
am using them on a double-
sided drive even though they
are clearly labelled single-
sided disks. How can this
be? Surely if they were
double-sided they would
have been sold as such.
David Moss, Smethwick, W
Midlands

Your very last statement is the
truth of the matter. The other
side of the disk did not pass
the verification checking pro-
cess. There must be a
dropout, scratch, or poor
quality magnetic coating
somewhere on the surface.
The fact that you have not
encountered it yet does not
mean it’s not there.

It really is false economy to
use disks that are not the
specified ones for your par-
ticular drives. One program or
data file can be worth many
times the cost of the disk, and
you may have several on one
disk.

Sheridan Williams

*
Simulator
sought
As I am taking flying
lessons, could you tell me if
there is a program to simu-
late flying on instruments,
etc, which will run on a
Sharp MZ-80K (tape-based
48k)?
D G Annies, Retford, Notts

‘Airport ’83° from Highlight
Software of 3 Nether Court,

(0787) 475714 is stated to be
a ‘Full and exacting aircraft
simulator’. You could also try

D TEC Digital Technology of

Halstead, Essex C09 2HE; tel

254 Bridle Road, Eastham,
Merseyside 162 8 BX, which,
like Highlight Software,
advertises a wide range of
software for both the Sharp
MZ-80K and MZ-80A.

P L Mcllmoyle

Cable query

I have recently bought a
Texas Instruments computer,
and find that a cassette cable
is not included. Could you
please advise the location of
my nearest dealer, and as
regards the price of this
cable?

A Bell, Blyth,
Northumberland

Newcastle Camera &
Computer Mart, 16 Northum-
berland Ct, Newcastle-on-
Tyne (0632 327461) is a
Spectrum Home Computer
Centre, and hence should be
able to help as they are
dealers for the Texas Instru-
ments TI99/4 A micro com-
puter. You would have to
phone for a precise price, but
I would expect something in

the region of £5.
P L Mcllmoyle

Newbrain
streams

I am using a Newbrain for a
business application. By
using different ‘streams’ it is
easy to build up, store, and
retrieve screens containing
different information, thus
allowing very rapid switching
from one display to another.
Can you please tell me how
well the Newbrain compares
in this ability with other
micros?

D A Symington, London
SWI15 3NY

This ‘data stream’ feature of
the Grundy Newbrain is
extremely powerful, allowing
up to 255 data sets to be
routed to or from a number of
devices and ports. I have not
met an exactly similar feature
on any other micro, although
that is a rather rash statement.
with so many machines on the
market these days (and more
appearing each month!). If
you have a disk drive, then it
is always possible to change
screens by pulling a new one
in off the disk (as WordStar
does with its help screens),
but this is obviously not as

fast as the Newbrain transfer-
ring from memory to screen.
A closer approach could be
made using ‘bank switching’
memory, and swapping from
bank to bank, but, for exam-
ple, CP/M does not support
bank switching (although it
seems likely that CP/M ver-
sion 3 will do so, when it is
released). You could also
emulate this feature using
machine code routines. But 1
do not know of another micro
which offers such a facility
from within Basic.

P L Mlimoyle

Winchester
problems

Now that 5%in winchester
drives can be obtained in the
same size mountings as 5%in
floppy drives, is it possible
to change to a winchester
just by undoing the approp-
riate bolts and plug connec-
tions, removing the floppy
drive, and inserting and con-
necting the winchester drive
in its place?

D N Shepherd, Sheffield

Unfortunately things rarely
seem to be that simple and
this is no exception. Firstly,
most winchester drives will
need an additional power sup-
ply, which is more substantial
than that for 5%in floppy
drives. Secondly, the disk
controller circuitry is different,

so that another disk controller
will be needed. Having done
these modifications to the
hardware it will then be
necessary to provide
additional software to get data
to and from the hard disk.

If you have an S100 based
computer, then it is possible to
get extra circuit cards to plug
in to provide both the power
supply, and the hard-disk con-
troller. You may also be able
to buy appropriate software to
go with these, especially if
your system runs under
CP/M.

Similar facilities are some-
times available for other com-
puters that can take plug-in
cards. If you have a single
board machine (and many 64k
CP/M machines are now of
this type), or other computer
that does not have appropriate
plug-in cards available, you
would be better considering
one of the externally mounted
‘stand alone’ 5%in winchester
disk drive units which are
available. These usually
include the power supply, disk
controller and disk drive all in
one cabinet, and exchange
data with the computer via
one of its existing ports. Suit-
able software is usually sup-
plied with these units.

Alternatively, it may be
possible to get your computer
upgraded by your supplier to
take a built-in 5%in
winchester.

P L Mcllmoyle

I'm the last person to question a chap’s credibility but let’s
face it — he’s not being sued by Atari.
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GOOD LOOKING, SENSITIVE
AND INTELLIGENT

No, not the ever-modest Tony Harrington. . .

Conchess is a relative newcomer to the
chess computer market. The first sets went
on sale in the UK just in time for the 1982
Christmas shopping spree.

The idea for the machine originated in
Germany, though the manufacturing —and
the UK marketing — is carried out by a
Dublin-based company, Waltham Elec-
tronics.

Like so many computer chess ventures,
the starting point here was once again an
entrepreneur looking for a product to sell
for a profit. Peter Gericke, a German-
marketing man, put together a small team of*
backers to provide the finance for the initial
research and design. They formed a
company called Consumenta Computers.

Gericke then hired a German electronics
engineer to design a magnetic sensitive
board and chassis and asked a Swedish
computer engineer and programmer, Ulf
Rathsmann, to write the chess program
and software.

The Dublin company got into the act
through the Irish Development Agency’s
German office. Gericke was looking for a

- suitable site to manufacture the machine
and the IDA was offering very attractive
grants for hi-tech ventures.

According to Brian Reddy, one of the
directors at WE, the Irish government pro-
vides grants to cover the cost of training the
workforce from scratch up to the necessary
level of technical proficiency required to
manufacture the machine. It also provides
up to 35 percent of the operating cost.

Production went fairly smoothly and,
according to Conchess design and produc-
tion manager, Dominic Murphy, the com-
pany is now geared to producing 2000 units
a week if demand -warrants this kind of
effort. ‘It is almost impossible to anticipate
what the level of demand will be. We're at
trade shows in Amsterdam and Nuremburg
in the next few months and we’re doing our
best to get the name known. If things go well
we could sell 50,000 units in the UK by the
end of the year. But we might finish up with
half that number,’ he told me.

There are three models: the Monarch at
£249.00, the Ambassador at £199 and the
Escourter at £159.95. All the models have
the same program — the difference is in the
quality of the chassis. The Monarch is a
good-looking wooden board and chassis.
The Ambassador has a wood veneer while

investigation this month.

the Escourter has an aluminium-type
chassis and board.

From the start, Conchess decided to
have the program load in cartridge fashion
in a slot under the board. By separating the
program from the firmware and electronics,
it has made it possible for updates and
improved versions of the program to be
added at a later date.

In fact it is possible to plug in two
cartridges simultaneously. According to
Murphy, the company is currently working
on an improved version of the program, to
be released in June this year. It also plans to
release a second cartridge at around the
same time which will give the machine a
greater depth of search — and so add to its
playing strength.

The US Chess Federation has given the
machine a provisional rating of 1720,
though the current version of the program
did not do too well at the Third European
Microcomputer Chess Tournament, in
September 1982. It only achieved two-and-
a-half points out of seven. (One of its wins
there, incidentally, is given in the games
section below.)

It plays a reasonable game, though, and
it has one feature which all the other
machines I’ve looked atlack — and thatis a
built in timer for lightning chess. This is
absolutely murderous. You have three
minutes to play the whole game and when
time’s up the machine beeps and refuses to
play on. There’s no appeal. It concentrates
the mind wonderfully.

Recent
tournaments

Now for some tournament news. In October
1982 Competence (a London computer-
chess shop) arranged for three different
suppliers’ chess computers to be entered in
the last four rounds of the North London
Autumn Chess Congress, held at the Sir
William Collins School. The machines
were the Mephisto II, the Conchess
Ambassador and Fidelity’s Sensory 9.
Four machines of each type were entered
to give a useful spread of results. The first
two rounds were played in the open and
major sections of the tournament and the
results look somewhat unhappy for the
computers. They played 21 games, lost 15,
drew 2 and won 4. But, according to

we’re talking about the Conchess range of machines under

Competence managing director Terry
Knight, the games all showed the
computers holding their own until the late
middle game, and then being gradually out-
played in the ending. (Two of the wins, by
the way, were by Conchess, with the
Sensory 9 and the Mephisto each scoring

one win.)

For the final two rounds, the computers’
played in the minor section only, which had
an upper limit of BCF135, or ELO rating of
1680. Of 17 games they scored 7 wins, 6
draws and 4 losses. A BCF official grade
gave the three machines a provisional
rating on the basis of this tournament. This
was a little distorted by the number of
losses the machines suffered in the open
and major sections of the tournament. The
provisional BCF grades are: Conchess
132; Mephisto II 121; and Sensory 9
120

Games section

In addition to the Conchess game from the
3rd European Microcomputer Tourna-
ment, I have included a game from the
North London Congress (my thanks to
Competence for providing the scoresheet).
According to Richard Parker, who played
and beat the Sensory 9, the game was his
best for the season. It consists of a fairly
even struggle which Parker brings to an
abrupt end by a crushing Queen sacrifice.
It provides a nice contrast to the slogging
match fought out. by the two computers.
This game, between Competence and a
private entry, White Knight Mk10 (which
eventually took the prize for the best
amateur entry) had, unfortunately to be
adjudicated on move 53 with Competence
two pawns up. Whether the computer
would have been able to force a win in a
Rook and Pawns ending is another story.

Conchess White
Knight
(MK10)

1 ed eb

2 d4 Necé

= Nf 3 dS

4 exdS exdS

T Qe+ Reé
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K. Sensory
Parker o

1 ed es
2 Nf3 Ncé
3 BbS abé
4 Eaqg Nf 6
S 0-0 Be7
6 Rel bS
7 Bb3 0-0
8 c3 dé
9 3 NaS
10 BRc?2 co
11 d4 Qc7

2 Nbd2 cud
3 cxd Beébé
14 dS5 Bd7
15 Nft Rac8
16 RBd3 Nc4

17 b3 Nbé
18 Be3 d8s
The Conchess Ambassador 19 0d>2 Nb > d
) ebS abé 38 RhS Nx R+ 20 exd ed
7 Gb3 NaS 39 c3 f4 2 Rel2 exf
8 Qad4+ céb 40 h4 £6 22 Bx+ BfS
9 Bd2 Nc4 41 RFfS  Kagé 23 Racl RxR
10 ExN dxc4 | 42 h7 Rel+ 2 RxR Ee4
11 BRaS QF6 43 Kc2  Kxh | 25 BxB  NxE
12 c3 bS | 44 Rufb FRel2+ | 26 @d4  NcS
13 B@c?2 BfS 45 Eb3 Kg7 27 b4 Bfé6
14 Qe2Z2+ BRe7 46 Rxf ReS ’ 28 (d1 Ne4
15 Nd2 BRd3 47 Rc4 cS 2 Rcé a8
16 Qe3 Ggébé 48 Ra4 Reé 30 Qd3 Re8
17 Rgl Rc8 49 Rc4 ReS 31 Rd4 BeS
18 0-0-0 Nfé6 SO kKa4d ReZ2 32 Bxe RxeS
19 NeS QFS 51 a3 ReS 33 Ned Qb7
20 g4 Qeb 52 kKaS Kfé6 34 Qd4 NgS
21 g5 NdS 53 kxa keb 35 Qa7 Nxh3
22 0f3 0fS Adivdicated & win 36 gxh G Cé
23 NxR B, JEN T v 37 dxcé Resigns

24 Nx@ da
25 Rxd3 hé
26 hé gb
2 kb1l 0-0
28 NgS ExN
29 RxR Rfe8
30 ReS RxR

1 es Re8
32 Rd4 Rxe
33 c4 c4

34 Rxc Rebé
5 Rh4  Kh7
3J6 f4 Red

=

37 EBc3 gS
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Subscribe to PCW
and get a free copy of the new
1983 Benchtest Special

CONFUSION NOW HATH
MADE HIS MASTERPIECE!

(Macbeth ILiii.)

Hardly a month goes by without news of another
launch issue of a new computing title. We stopped
counting earlier this year when the total reached more
than 25 regular microcomputing magazines in the UK.

To read them all would, by our calculations, take
approximately a fortnight each month. And that would
be a superficial reading only'! Confusion indeed.

As the first microcomputing magazine in Europe
(launched way back in 1978) we welcome competition.
But, frankly, there are only so many good editors in
the business. Only so many experienced editorial staff.
Only so many first class contributors. Somewhere,
quality must suffer.

One place where you can be certain editorial quality
will never be allowed to fall off is Personal Computer
World. PCW is one of the finest microcomputing journals
in the world. We constantly strive to stretch our own
and our reader’s abilities and comprehension of the
subject. We will not lower editorial standards in the
mad scrabble to gain new readers.

The truth is, astonishingly, that we do not have to.
Despite the plethora of magazines that cater only to
gamesplaying and yet another ‘learn Basic course’ and

despite the fact that we know that many of our readers
find PCW a challenge to read, sales of our magazine
continue to outstrip every other competitor in the busi-
ness. We thank you for that.

And as a concrete way of showing our thanks (and,
let’s be honest, of keeping our subscriptions growth
rate) we are offering a free copy of the new 1983
PCW Microcomputer Benchtest Special. Whether you
are taking out a new subscription or wish to renew
your subscription use the coupon opposite and we’ll
send you your free 1983 Benchtest Special
immediately. And to show that we care for those of
you who have already subscribed and who still have
several months of your subscription to run, if you
renew now we will add the copies still outstanding onto
the new subscription so that you can benefit from the
offer.

But don’t delay. The offer is only open for as long
as we have copies of the 1983 PCW Benchtest
Special. The last such Special sold out in a very short
time. Send off the coupon, today. And thank you for
reading Pesonal Computer World.

For a limited period only, here are the special offer rates for a subscription
to Britain’s largest selling microcomputer publication.

Year Subscription £11.50

In addition to 12 issues of PCW
(UK. only)

we will send you a copy of the
1983 Microcomputer Benchtest
Special completely free of charge.

Year.Subscription £19.50

(You receive 24 issues, saving
(UK. only)

yourself £3.50 off the full current
subscription price. Plus you
protect yourself against future
increases in cover prices and
postal rates which will probably
amount to a saving of £5.00 over
the period, plus, of course, the
1983 Microcomputer Benchtest
Special.)

Year Subscription

£29.50
(UK. only) ‘

(You receive 36 issues, saving

| yourself £5.00 off the full current
subscription price. Plus you
protect yourself against future
Increases in cover prices and
postal rates which will probably
amount to a saving of £7.00 over
the period, plus, of course, the
1983 Microcomputer Benchtest
Special.)

PLUS

We have now arranged for special first-off-the-press’ copies to be
mailed direct to subscribers which will ensure that they arrive either
on the same day or one or two days in advance of national distribu-
tion in the UK.

PLUS

Existing subscribers can take advantage of any of the offers above.
Just tick the ‘this is an extension subscription’ box on the coupon and
enclose your payment. The additional copies will be added to your
existing subscription automatically. You do not have to wait until it
is time to renew (by which time this offer will probably have been
withdrawn). Save money by extending your subscription today!

We have completely reorganised our Subscriptions Department and
any problems, change of address, special requests etc. etc. will be
promptly dealt with by an extremely ‘user-friendly’ human being
should you need to write to us.

We send subscription copies of PCW in a tough polythene wrapper.
1t will reach you promptly every month, unfolded and in good
condition.

You can pay for your subscription to PCW by cheque, postal order
or by using Barclaycard (Visa)/American Express or Access. And
you don’t even need a stamp for your envelope. Use the coupon on
the right.

Why do more people read PCW than any other microcomputing
magazine in Europe? Subscribe today!




Making your per
even more

Now E.O.S. offers you and your IBM
powerful memory-expansion PCBs with up to
512Kb storage per board.

With these versatile add-ons, you can
increase your computer's memory to the highest,
practical level of current technology—and do it
with minimal demands on space and power.

Because only the finest-quality materials and
construction go into our multi-layer boards, you
are assured of both the lowest signal distortion
and the best RFl performance.

Mapping ROM makes set-up fast and easy,
with a choice of flexible memory configurations.
And you don’t wait for delivery. Our five

PCB memories are available now—in 64, 128,

INFORMATION TECHINOLOGH!

Electronic Office Services (U.K.) Ltd.
235/241 Blackfriars Road

Great memories
run in our family.
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London SE1 8NW. Telphone 01 928-3377

sonal computer
valuable.

192, 256 and 512Kb. Each can be obtained in an
expandable version.

Whatever your needs may be, you'll find that
our “product-family” approach to memory design
and manufacture backs you with total operating-
system support—before and after sale.

For complete details on our family’s great
memories, don’t forget to return our coupon.

Dealer inquiries are welcome.

64K—£255-00 128K—£395-00
192K—£505-00 256K—£575-00
512K—£995-00

All prices exclusive of V.AT.
All prices include carriage.




The Sharp MZ-80K is a reliable
microcomputer with a good built-in
cassette system, a clear VDU and a sound
channel all in one economical package. The
recent introduction of the MZ-80A seems
to make the MZ-80K somewhat out-
dated.

There must be an understandable reluc-
tance to part with a ‘K’, especially if the
owner has invested in one or more of the
specially designed peripherals such as the
I/O box, printer or disk unit. The tempta-
tion to trade-in a ‘K’ arises mainly on two
counts. First, that the Basic interpreter sup-
plied with the machine is somewhat limited;
and second, that the keyboard, though it
has a large number of extra keys dedicated
to graphics, lacks one or two useful features
which can be found on many similar
machines, including the MZ-80A.

Thanks to the ‘soft’ design of the MZ-
80K most of the deficiencies may be
remedied by modifying and extending the
interpreter, either on tape or disk. Sharp
itself markets a package for the disk-based
machine which remedies many of the weak-
nesses in the disk Basic (SP-6015) and also
provides double-precision arithmetic. But
this has not been done for the tape Basic (SP-
5025) and it has been left to other software
houses to fill the gap. At least five packages
exist, but unfortunately there is no single
package which provides what might be con-
sidered a totally satisfactory group of
enhancements.

The purpose of this article is to describe
how the MZ-80K under a tape-based inter-
preter may be enhanced to a very satisfac-
tory degree by modifying and extending
SP-5025, utilising the best features from
three packages already on the market, other
published material and some ideas of my
own.

Limitations of SP-5025

No Basic is perfect, but SP-5025 has a
number of obvious weaknesses. The list
below contains what seem to me to be the
most needed missing features:
PRINT @
RENUMBER and DELETE
APPEND
COPY
POINT
Full string comparisons
Flexible screen/printer O/P handling
REPEAT on all keys
PAUSE on LISTing
A numeric keypad

You may or you may not agree entirely
with this list, but there cannot be any doubt

that an MZ-80K with the above features
added would be much more powerful, more
flexible and more convenient to handle than
the normal model.

There are three packages which between
them contain all of the features listed
above. They are:

Extensions to Sharp Basic SP-5025 by Dr
B R Gladman (about £14.95);

Basic Plus by C D Heam (about
£13.80);

Speed Basic (author unamed) (about
£11.50).

The facilities offered by the three pack-
ages are shown in Table 1, which is
aligned to illustrate where features are
duplicated. The initial task is to decide
which of these duplicated features we wish
to incorporate.

Duplicated features

STEP in Basic Extensions is intended to
perform essentially the same function as
SLOW in Speed Basic. Of the two I prefer
SLOW because the delay between lines is
automatic and pre-settable. STEP is not
automatic; stepping between lines involves
pressing a key. Furthermore, the current
line number in STEP is printed after the
current cursor position and this can confuse
the display; whereas the current line num-
ber in SLOW is printed in the top left cor-
ner of the screen and thus is less likely to
interfere with the display.

AUTO, AND, OR and DELETE are
essentially the same wherever they occur,
although the syntax for DELETE differs as
indicated above.

RENUMBER is more powerful in Basic

.Extensions than it is in Speed Basic.

RENUMBER mm-nn/new, inc allows
renumbering in blocks anywhere within a
program; whereas RENUMBER start, inc
will only renumber a whole program.
PRINT @ differs between Basic Exten-
sions and Speed Basic in that the X and Y
coordinates are reversed. PRINT @ X, Y,
is more common but the reversed form as
used in Basic Extensions jis in fact more
logical for text work. The difference is not
significant once the user has adjusted to
his version.

LINK in Basic Plus has the same purpose
as APPEND in Speed Basic. However,
LINK is more convenient in practice as it
allows the use of program names and will
ignore other programs if found first, in the
way that the Sharp LOAD command does.
APPEND does not allow the use of pro-
gram names, and in fact it fails if they are
used at all, which means that all programs
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have to be positioned correctly in the
cassette deck before pressing PLAY. This
is sometimes inconvenient.

OFF is not really a duplicated feature as it
has its own special function(s) in each of
the packages. However, the author of Basic
Plus has taken care to ensure that his OFF
command as it is used does not clash with
the OFF command in Basic Extensions.
PAUSE in Basic Plus operates only when
LISTing; whereas in Speed Basic it
operates when LISTing, when tracing a
program in SLOW, or when using DUMP
to dump the values of variables to the
screen.

From the comparisons above it is clear
that, ideally, we should take RENUMBER
from Basic Extensions and LINK from
Basic Plus. The remaining differences are
either insignificant or do not apply to our
list of most needed features.

Adding Basic Extensions
and Basic Plus

Thereis no difficulty in arranging to include
RENUMBER from Basic Extensions and
LINK from Basic Plus; the Basic Plus pac-
kage includes an alternative version called
Basic Plus 2 which loads at a different loca-
tion from Basic Extensions and is compat- .
ible with it.

It is only necessary to load Basic Exten-
sions and then follow the instructions that
come with Basic Plus 2 to synthesise an
interpreter which combines all the features
of the two packages with SP-5025. This
produces an interpreter with many of the
features we require, including LINK and
the preferred version of RENUMBER.
The next step, incorporating the other
required features on our list, is a little
more difficult.

Making room for extra
features

Assuming that you have purchased Basic
Extensions and Basic Plus and followed the
instructions provided to combine both with
SP-5025, you will at this stage have an
interpreter which includes PRINT @ Y, X,
RENUMBER mm-nn/new, inc, DELETE,
LINK, SET(X,Y), RESET(X)Y),
REPEAT on all keys, PAUSE on LIST-
ING and a NUMERIC KEYPAD from
our original list of desirable features, plus a
number of others as a bonus. This is a good
start, but we are still looking for full string
comparisons, COPY, and flexible screen/
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printer output handling.

These are all available in Speed Basic or
elsewhere, and we must now find a way of
incorporating them. We cannot do it by
simply loading the Speed Basic package as
instructed, because this would overwrite
Basic Extensions.

Inorder to understand the problem, let us
examine the memory map of the MZ-80K
at each stage we have been through so far,
in diagrams 1 to 3 below:

Diagram 1 shows the map with SP-5025
loaded alone. Important points are:

a) The block of redundant code from
3DDCH to 43FFH.

b) The start of the Basic program space
at 4806 H.

The block of redundant code is a curious
feature of SP-5025 for which there has
never been an explanation; but it has
encouraged the writing of packages to
improve SP-5025 without increasing its
apparent size, such as Basic Extensions,
Speed Basic, and even Basic Plus when it is
used on its own.

Figure 2 shows the map with Basic
Extensions added to SP-5025. The redun-
dant block of code has been almost com-
pletely replaced by the extensions, which
run from 3DEDH to 43FCH. Note that the
start of the Basic program space is not
" changed in this case and is therefore still
at 4806 H.

The addition of any other single exten-
sion package, such as Speed Basic or Basic
Plus on its own would produce a very
similar map, with the block of redundant
code more or less completely replaced by
the new code, and the start of the Basic pro-
gram space unchanged at 4806 H.

Figure 3 shows the map with Basic
Plus 2 added after Basic Extensions. Note
that the start of the Basic program space
has been moved up to 4C8FH to make
room for the Basic Plus 2 code, which runs
from 4806H to 4CS8EH.

This gives us the clue we need to make
room for further additions of our own. The
start of the Basic program space is defined as-
4C8FH at the following locations within
the new interpreter:
17A9 1839 1AA6 1CF1 1FCF 29C8
2A13 2AC3 2ADC 2AE8 2B49 2B61
410F 4290 and 4820 (all in hex).

In decimal these locations are:

6057 6201 6822 7409 8143 10696 10771
10947 10972 10984 11081 11105 16655

17040 and 18464.

Each of these locations is the first of a
pair which contains the relevant address
(4C8FH) in lo-hi order, ie, 8F 4C. We can
change this value to any higher value we
choose and this will create room within the
interpreter for more code. In my own case 1
chose 5200H (00 52) as this gave plenty of
room for the additions I had in mind, and is
easy to remember.

It leaves 32,126 bytes free, which is
enough for most applications. If you feel
that this is too generous, and do not foresee
additions other than full string handling,
COPY, and flexible screen/printer output
handling (see below), you may put the start
of Basic at 4DB6H (B6 4D), leaving
33,224 bytes free.

The chosen value may be poked into the
various locations by a short Basic program,;
but this operation and the subsequent work
of adding new code in the space created is
very much easier if you have the machine
code Monitor/Disassembler mentioned in
the next paragraph, and a printer.

The monitor/
dissassembler

This Monitor/Disassembler, written by R
Tanswell, is a very good investment for
anyone interested in enhancing an MZ-
80K. Itsits near the top of memory { BAOO-
CDD3H on a 48k machine) and may
therefore be used to disassemble any part of
the interpreter.

It may also be used to write machine
¢ode to any location, to search for specified
bytes, to dump any section of memory to
screen and to save machine code programs
in object code or ZEN-compatible source
code.

[ ] [ ]

Security copies

At this stage you will need a security copy
of the interpreter with the new high start of
Basic program space at 5200H or wherever
you have chosen. This is easily done using
the Monitor/Disassembler ‘C’ command
which will ask for START, FINISH,
LOAD and EXECUTE addresses before
displaying the instruction to press record/
play. At this stage it is theoretically ade-
quate to record up to 4C8EH, but I am in
the habit of copying a few extra bytes

T D000 D000 D000
BASIC BASIC BASIC
TEXT & TEXT & TEXT &
VARIABLES VARIABLES VARIABLES | 4caF
4806 4806 | SASICPLUS2 | 4a06
l
_FLAGS/BU FFS 4406 FLAGS/BUFFS 4400 FLAGS/BUFFS 4400
BASI TN
SPARE sppc | BASIC EXTNS | .o SIC EXTNS | ;o0
. SP-5025 SP-5025
ShS0Es 1200 1200 1200
FLAGS/BUFF FLAGS/BUFFS
_ffﬁ?S/BUFFS 1000 / & 1000 |~ """ " 11000
P-1002 SP-1002 SP-1002
5 0000 0000 0000
Fig 1 SP-5025 alone Fig 2 SP-5025 + Basic Fig 3 SP-5025 + Basic Extns
Extns. + Basic Plus 2

because, on my machine, the last byte of a
copy sometimes gets corrupted.
The memory map now looks like this:

D000 1
" BAasIC
TEXT & [
VARIABLES 5200
SPARE 4C8F
BASIC PLUS 2 4806
(below 4806 is unchanged)
Fig 4 Start of Basic text moved up to
5200H.

There is now a spare area within the
interpreter starting at 4C8 FH and running
up to 51FFH (or wherever).

NB: If you do not have the Monitor/
Disassembler, the security copy as above
may be made by USR(33):USR(36) pro-
viding that you first enter a suitable name
into- HEADBUFFER at 10F1H
1101H and the file size, start and execute
addresses into 1102H, 1104H and
1106H respectively.

Adding extra routines

We may now fill the gap we have created

within the interpreter with any routines we

choose. To start with, let us consider the

problems involved in adding full string hand-

ling, COPY (in the form of PRINT/S) and

the flexible screen/printer output handling

(in the form PRINT/A/N/O/Bnn). These

features will complete the set defined as

most needed in the second section of this .
article. !

The implementation of the screen/printer
output handling commands is the more
straightforward and is therefore dealt-
with first.

a) COPY and flexible screen/printer out-
put handling:
These are all available in Speed Basic as

PRINT/S and PRINTA/N/O/Bnn. The
code is relocatable as it stands and may
therefore be copied directly into its new
location, in this case 4C90H to 4CECH
is suitable.

The procedure is as follows:

1) Return to the monitor and load SP-5025
and Speed Basic.

2) Copy * the code from 40 A8H to4104H
to load back in at 4C90H.

3) Return to the monitor and load your
copy of the new interpreter — ie, the one
that includes space from 4C8FH up to
51FFH (or wherever).

4) Load in the new code at 4C90H to
4CECH.

5) Change the address at 1C41H, from
138EH to 4C90H (remember that the code
is in lo-hi order — ie, change 8E 13 to
90 4C).

6) Take a security copy of this interpreter.
For safety copy up to 4CEFH.

PRINT/S/A/N/O/Bnn should now all
be working on the new interpreter.

*On my copy of Speed Basic there
appeared to be a bug in the PRINT/Bnn
routine at 40C2H. The code there should
be 5C H (onmy copy it was 61 H). Change
it as you are copying the routine, if
necessary.

b) Full string handling:
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There are two sources for this routine —
Speed Basic and Knight's Newsletter
(Issue No. 3 inside back cover). Unfor-
tunately neither is exactly suitable as they
stand because both are written on the
assumption that the starting point is
unadulterated SP-5025, whereas our start-
ing point is SP-5025 plus Basic Extensions
and Basic Plus. In this context the dif-
ference is important.

There are many ways of tackling this pro-
blem and I tried two or three before arriving
at my answer. It is possible to reinstate the
relevant SP-5025 code and then add
Knight’s routine as it stands, but this
method has the disadvantage that it cuts out
AND, OR and NOT from Basic Exten-
sions. It is possible to incorporate the
Speed Basic routine by rewriting it so that it
does not clash with buffers in Basic Exten-
sions, but this method cuts out NOT from
Basic Extensions, and is also rather
complicated.

There is another factor to be considered.
The two routines do not handie string com-
parisons in quite the same way. The Speed
Basic routine treats strings according to
length before content and therefore will not
give a true alphabetic sort unless strings are
first padded out (or truncated) to the same
length. Knight’s routine, on the other hand,
treats strings letter by letter and then treats
a longer string as greater. This gives a true
alphabetic sort whatever the length of the
string.

In the end I decided to leave Basic
Extensions intact and offer Knight’s
routine as an optional alternative. Knight’s
routine depends on a short section of
original SP-5025 code which has been over-
written by Basic Extensions. It is therefore
necessary to provide this code at a new
spare location and add Knight’s routine to it.
Both sets of code have to be altered very
slightly to suit the new location. To com-
plete the job, two very short new routines
with associated keywords are added to pro-
vide easy selection of one option or the
other from the keyboard or within a
program.

The procedure is as follows:

1) Load the MZ-80K with an unmodified
version of SP-5025.

2) Copy the code from2257H t02271Hto
load back in at 4CFOH.

3) Return to the monitor and load your

copy of the new interpreter (ie, the one with
PRINT/S/A/N/O/Bnn and space up to
S1FFH or wherever).

4) Load in the above code at 4CFOH —
4D0OAH.

5) Alter the code at 4CFE — 4CFFH
from 72 22 to 10 4D.

6) Alter the code at 4D03 — 4D04H from
5B 22 to F4 4C.

(The steps above reinstate and modify
the necessary short section of SDP-5025 in
its new location, 4CFOH to 4DOAH.)

7) Return to the new Basic at 1200H.

8) Type in the data lines from Knight’s
Basic program except for the last two
figures which should be changed from 91,

34 to 244, 76.
9) Add a short Basic program to poke this
data into locations 19728 to 19838. Use
Knight’s checksum technique (with the
total suitably amended) but leave out all
other lines in Knight’s program.
10) RUN this program.

(The three steps above add Knight’s
routine at 4D10H to 4D7EH.)

We now have a full string handling
routine at 4CFOH and available as an alter-
native to the Basic Extensions Boolean

-routine at 2257H. All we have to do is

arrange that, if we wish to compare strings,
any calls or jumps to the routine at 2257H
are directed instead to corresponding
points in the routine at 4CFOH.

In most cases the entry point is 2257H,
and these may be dealt with by inserting a
jump instruction there (C3 FO 4C). In one
case the IF routine enters at 2258 H and the
best way to deal with this is to change the
address in the IF routine (at 2183 —
2184H) from 58 22 to F1 4C.

All these changes could be made by a
series of five POKEs but, to simplify things
and remove the chances of errors, I decided
that it was better to write two machine code
routines to do the work, under the control of
two new keywords. I chose COMPS$S to
select Knight’s routine at 4CFOH, and
LOGIC to select the Basic Extensions
routine at 2257H.

The routines for these two new keywords
are given in Figure 5. Copy these routines
into the locations given.

The keywords themselves and the
addresses of the routines may be inserted in
place of unused keywords and addresses in
the Basic Plus tables. You may use your
own words, but they must have the right
number of letters. For example, APPEND at
4C54H may be changed to COMPS$$, and
MERGE at 4C5A may be changed to
LOGIC (note that all keywords have the
last letter set ‘high® — ie, increased by
80H). The corresponding addresses at
4C81H and 4C83H should then be
changed from 8E 13 (ERROR) to the
addresses of the routines in Figure 5.

When this has been done, COMPS$$ or
LOGIC entered from the keyboard in
direct mode, or used in a program, will
switch the interpreter accordingly.

If you do not wish to upset the Basic Plus
tables you can use the USR command
instead of keywords — USR(19840) for
COMP$$ and USR(19867) for LOGIC.

Take a final security copy of the new
interpreter, up to 4DBFH for safety.

If you hope to purchase the supplemen-
tary Basic Plus package when it appears,
you should leave the Basic Plus tables as
they are and be prepared to relocate all the
new code suggested in this article to a
higher location when the time comes.

Further possibilities

You now have an interpreter which incor-
porates Basic Extensions, Basic Plus, and
PRINT/S/A/N/O/Bnn from Speed Basic.
It also has Knight’s full string handling
routine as an optional alternative to Basic
Extensions’ Boolean.

Your MZ-80K is now a much more
powerful and flexible machine but, if you

are willing to get really involved in machine
code, you can with the aid of the Monitor/
Disassembler do even better.

For example, there are three other useful
routines in Speed Basic which we have not
implemented and which add considerably
to the power of the MZ-80K. They are
SLOW nn, DUMP n, and the fast data fil-
ing routine from which Speed Basic gets
its name.

The fast data filing routine is easy to deal
with. It is a relocatable replacement for
PDATA at 0024 H, and sits in Speed Basic
at 43C2H to 43FFH. It may be copied to
any other spare location and called at
2C63H.

SLOW and DUMP are more difficult for
two reasons. First, the code is not relocat-
able and uses buffers and subroutines in
Speed Basic for which equivalents have to
be created in the new area of code. Second,
even when the code has been properly
relocated, it will not respond correctly to a
new keyword inserted in the Basic Plus
table becaus it picks up the text pointer
from the wrong register.

The first problem may be overcome by
disassembling the relevant parts of Speed
Basic, rewriting the code for whatever loca-

tion you choose, and adding the relevant

buffers and subroutines. The complete new
code may then be loaded at the new loca-
tion. (Note that the code for DUMP must
be relocated so that all the final subroutines
start on the same hex page.)

The second problem may be overcome
by using spare locations in Basic Plus 2 for
SLOW, DUMP, and a new keyword to
turn off SLOW (I used NORMAL), and
then changing the first instruction in
SLOW and DUMP from EB to 00 so that
the text pointer is picked up from the cor- |
rect register.

It is also possible to make SLOW and

COMPS$S : ADDRESS 4D80 H
4D80 PUSH HL E5
4D81 LD HL,2257 215722
4D84 LD (HL),0C3H 36C3
4D86 INC HL 23
4D87 LD (HL),0FOH 36FO
4D89 INC HL 23
4D8A LD (HL),4CH 364C
4D8C INC HL 23
4D8D LD (HL),00H 3600
4D8F LD HL,2183 218321
4Dg2 LD(HL), OF1H 36F1
4D9%4 INC HL 23
4D95 LD (HL), 4CH 364C
4D97 POP HL E1
4D98 JP 19B5 C3B519
LOGIC :ADDRESS 4D9B H
4D9B PUSH HL E5
4DSC LD HL,2257 215722
4D9F LD (HL), 23H 3623
4DA1 INC HL 23
4DA2 LD (HL),0CDH 36CD
4DA4 INC HL 23
4DAS LD (HL),69H 3669
4DA7 INC HL 23
4DAS8 LD (HL),22H 3622
4DAA LD HL,2183 218321
4DAD LD (HL),58H 3658
4DAF INC HL 23
4DBO LD (HL),22H 3622
4DB2 POP HL Et
4DB3 JP 19B5 C3B519
Fig5
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NORMAL programmable by stacking the
text pointer before entering the LDIR
routine in each case and then retrieving it
just prior to the final jump, which should be
changed to go to 19B5SH instead of
124BH.

I'have successfully incorporated SLOW,
NORMAL, DUMP, and SPEED DATA
in my own interpreter and thus, for about
£50 (including the Monitor/Disassembler),
have an MZ-80K with all the features listed
in Table 1. Note, however, that SLOW
clashes with BREAK/TRACE/STEP and
they must not be called simultaneously.

Finally, it is of course possible to add
your own routines. If you have put the start
of Basic text at 5200H as suggested there
will still be plenty of room for these to be
incorporated as a permanent part of your
interpreter, even if you have made all the
additions described above.

Examples of my own routines are given
in Figure 6. &D and &H perform conver-
sions between decimal and hexadecimal
integer numbers in the range 0-65535 (0-
FFFFH) and are very useful when writing
machine code or calculating POKE
addresses and data. I purposely chose short
keywords so that they could be fitted into
spare locations at the end of the Basic Plus
tables. If you think that you may need
several new routines and keywords of your
own it would be a good idea to extend these
tables before you start adding any of the
code mentioned in this article. This is easy
to do as they sit at the very end of the Basic
Plus 2 code, just before the erstwhile start
of Basic at 4C8FH.

[
Condusions
I bought my MZ-80K over two years ago
and in that time have had to do no more
than clean the tape heads three or four
times. Given that sort of reliability, I find
myself reluctant to part with the machine in

&D (DECIMAL TO HEX) :Origin 0000H — put it where you like

0000 CALL 198C CD8C19 :Get decimal integer (0-65535) after keyword as
0003 EX DEHL EB :hex in DE and then transfer it to HL

0004 CALL 03BA CDBAO3 :Print HL as hex number

0007 LD A48H 3E48 :Add an H

0009 CALL 0012 CD1200 :Print it

000C LD A11H 3E11 :11H = Cursor Down

O00E CALL 0012 CD1200 :Do it

0011 JP 1274 C37412 :Exit

&H (HEX TO DECIMAL) :Origin 0020H — put it where you like

0020 CALL 162D CD2D16 :Skip blanks after keyword:

0023 EX DE,HL EB :DE now points to next character

0024 CALL 0410 CD1004 :Read 4 chars from (DE) into HL as hex number
0027 JP C,138E DAS8SE13 :Error if not proper hex string

002A LD DE,4400 110044 :DE now points to textbuffer

002D PUSH DE D5 :Stack pointer

O02E CALL 16F7 CDF716 :Convert HL to ASCII decimal string at (DE)
0031 POP DE D1 :Get Pointer back

0032 INC DE 13 :Skip sign

0033 CALL 0015 CD1500 :Print string’(ASCIl decimal number) from (DE)
0036 LD A 11H 3E11 :11H = Cursor Down

0038 CALLO0O0O12 CD1200 :Doit

003B JP 1274 C37412  :Exit

Fig6

spite of its limitations. It seems rather
strange that Sharp Electronics (UK) Ltd
has not yet taken the seemingly logical next
step, after designing such a ‘clean’ machine,
and introduced a better interpreter than
SP-5025 for tape-dependent users.
However, it is possible to achieve a great
deal with currently available software and a
little patience and ingenuity, as I hope I
have demonstrated. In particular, it is a
great boon to have a comprehensive
RENUMBER command, PRINT @, a
numeric keypad, REPEATing keys (espe-
cially those cursor keys and the space bar),
a PAUSE facility, a command for LINK-
ing named programs, and flexible screen/
printer  output handling including
PRINTY/S to copy the screen to the printer;
not forgetting SPEED DATA filing at
three times normal speed. And space for as

Basic Extensions Basic Plus Speed Basic
(BREAK or STEP)+TRACE SLOW nn
AUTO start,inc AUTO start,inc AUTO start,inc
A$<>BS%
A$>BS$, A$<BS, etc
AND AND
OR OR
NOT
SET(X,Y)
RESET(XY)
DELETE mm-nn DELETE mm, nn
RENUMBER mm-nn/new, RENUMBER mm,nn
inc
USR(X)
USR(X.,Y)
PRINT @ Y,X; PRINT @ X,Y;
display ERROR line
PAUSE on LIST PAUSE on LIST,SLOW,
DUMP
SINGLE keyword entry
NPAD (Numeric PAD)
REPEAT on all keys
LINK (‘Progname’) APPEND
OFF .OFF OFF
CLS.
PRINT/S
PRINT/A
PRINT/N
PRINT/O
PRINT/B nn
DUMP n
Fast data filing
Table 1

many more routines as you can devise if
you are so inclined.

If you do not need the printer commands,
you can obtain most of the other features
simply by buying Basic Extensions and
Basic Plus 2 and loading them as directed.

Last, but by no means least, you may
find, as I have done whilst carrying out the
developments described above, that the
MZ-80K, in some mysterious way,
encourages. you to explore and learn the
intricacies of machine code. In this connec-
tion the Monitor/Disassembler by R
Tanswell has proved ‘worth its weight in
gold’; it is usually advertised and sold as a
Disassembler, but it is much more than
that, as its full name implies.

Postscript

While I was writing this article, Crystal
Research Ltd announced the launch of
XTAL Basic 3(K) for the MZ-80K, on
tape or CPM/disk. The 14k tape version
provides most of the facilities I have been
describing, plus a number of other features,
many of which are unique, at approxi-
mately the same total cost as the packages
mentioned above. It merits serious con-
sideration, providing a somewhat different
and in many ways superior operating sys-
tem to that created by SP-5025 even with
its various supplements.

There are, however, weaknesses in
XTAL Basic for some applications. I use
my MZ-80K for financial work, and find
the XTAL six-figure limit too low in many
situations (there is a lot of difference
between £9999.99 and £999999.99).
Furthermore, though XTAL Basic 3(K)
redefines a number of keys (eg, ESCAPE,
CONTROL, Upper/Lower Case toggle), it
does not provide a numeric keypad, and I
find this an annoying omission. If Crystal
Research eventually offers higher accuracy
and a numeric keypad facility for XTAL
Basic 3(K) then it could be argued that such
an interpreter would provide a better and
more standard all-round solution to the pro-
blem of making the most of the MZ-80K
than any solution involving a multiplicity of
additions and improvements to SP-5025.
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This month’s column is devoted to long
lists of figures and funny symbols, as part
of my continuing vendetta against our
typesetters. These lists should be of some
interest to some of you out there, though,
as they represent complete hex listings of
the instructions and character sets of the
Casio fx602p and the Sharp PCI1211/
Tandy PC.

The Casio listings were obtained by
Malcolm Ray of Godalming who used
the crafty device of downloading to his
UK101. The Tandy list is from Nicholas
Bodley of New York. Nicholas also
informs me of the existence of an
excellent US magazine called Pocket
Computer Newsletter. 1 shall investigate
this further and report in due course.
Dick Pountain

Malcolm Ray writes:

One of the first things I did after buying my
FA-1 cassette interface was to try reading
the tapes into my UK101 computer. Sure
enough, it worked, and I was able to build
up a picture of how programs and data were
held in the calculator. Now, thanks to
Messrs Smithurst and McLeod I have been
able to fill a few gaps in the scheme, and I

HEXADECIMAL MADNESS

have drawn up a table giving the internal
hex codes of all the instructions and charac-
ters. This table is reproduced below.

In this table, the first column is the hex
code. The next two columns give the
corresponding instruction and alpha char-
acter respectively. Most of this will be self-
explanatory, but there are one or two points
to note:
(i) Most of the characters appear more
than once. The ‘extra’ appear-
ances are showing in square
brackets where it has been possible
to determine which is which.
Unknown instructions are marked
199>
Some of the alphas appear to be
ARs of illegal memories — not, I
think, the L registers or program
memory so this is probably not very
useful.

The calculator also has an open-
single-quote (‘) character, but I
have been unable to pin this down.
My guess is that it is at EA or EB.'I
discovered this character while
messing around with LOAD —
rewinding while loading, in fact.
The calculator suddenly displayed
CF “6’. Assuming this is a feature

(i)
(iii)

(iv)

rather than a bug, what does that C
stand for? Perhaps Casio are going
to release a magnetic card reader in
the near future!

The compound prefixes are used
with memory reference instruc-
tions. For example, 2C 64 is
Min24, 2D F7 is MRSF, etc. 2C is
also used to turn RND into FIX.

So there you have it. I haven’t included
details of how programs appear on tape or
how numbers are represented in the regis-
ters, since this will only be of interest to
those who can find out for themselves any-
way: If only I could get the 602 to read
cassettes produced by the computer I might
have come up with something interesting,
but unfortunately this won’t work. I think
the frequencies used for ‘0’ and ‘1’ are
slightly different, with the UK101’s inter-
face being more tolerant. As soon as the
computer comes out of dry dock I intend:
tweaking the interface to confirm this; I
realise this is cheating, but I must have
those extra instructions!

If anyone else has .a 602P and a com-
puter with a 300 baud CUTS cassette inter-
face try to get the two of them on speaking
terms, and let me know the results. Happy
bug hunting!

)

Casio Fx602p code listing.

00 PO o 33 GOTO3 D 67 Min07 ARO7 9A  'DEL k CE Ik =]
o1 Pl : 34 GOTO4 E 68 Min08 AR08 9B SAC # 1 CF ' [space]
02 P2 € 35 GOTOS F 69 Min09 AR09 9C ENG— m D0 MI0 ]
03 P3 z 36 GOTO6 G 6A M 9D e n DI M-11 ]|
04 P4 & 37 GOTO7 H 6B DSZ AR?? 9E 10% o D2 M2 7
05 P5 & 38 GOTO8 | 6C  x=0 AR?? 9F & p D3  MI3 1
06 P6 = 39 GOTOY 6D  x=F AR?? A0 X=MI0O q D4 M4 |
07 P g 3A d K 6E  RAN# AR?? | At X-MIl D5 M-15 <]
08 P8 g 3B SAC L 6F T AR?? A2 X—~M12 s D6 M6 >|
09 P 3C  ENG M 70 MRO0O 0 A3 X~MI3 1 DT MI17 5
0A 0 D(asin DEL)| 3D  °~ N 71 MRO1 1 A4 X-MI4 o D8 M8 (|
0B 1 10(asin 109 |3E  LOG 0 72 MRO02 2 AS  X—~MIS v D9 MI9 |
oc 2 L(asin DEL) |3F LN P 73 MRO03 3 A6 X—MI6 w DA  DEG l
oD 3 in (as in Min) | 40 GSBFO  Q 74 MRO04 4 AT X-MIT  x DB RAD 7l
L "2 Goem 8 % MRos 6 A xemis Db SiNH [ e
OF EXP {space] 43 GSBP3 T 77 MRO7 7 AA  ABS : DE  COSH 1]
10 RNDO al 44 GSBP4 U 78 MRO8 8 AB INT / DF  TANH space]
1 RNDI b| 45 GSBPS v 79 MR09 9 AC  FRAC  — ED M+10 Afasin AR )
12 RND2 cl 46 GSBP6 W TA ISZ [ AD  SIN' — El M+11 R (as in AR_)
13 RND3 d| 47 GSBP? X 78 x 20 AE  COS™ % E2 M+12 N;
14 RND4 el 48 GSBPE Y 7€ x=F AF  TAN' = E3 M+13 +/~
:g ﬁgg gl :g}:\ (+;/sm>9 z ;E i g(l) min:? ﬁ}o E4 M+14 >
— x T in 1 ES M+15

:; &3; h) 4B = 7F el space B2 Mini2 ARI2 E6 M+16 2
3 EriDe il [ ac ) + 80 M-00 . B3 Min13 ARI3 E7 M+17 ?(as in x%)
A : bkll :ED zlgs - 81 M0l & B4 Min14 ARI14 E8 M+18. ~T(as in SIN™')
1B 5 1l 4F  TAN Ispace] 8 Oam E By e ARle Ex =it =iy
Ic 6 m| 50 X—Moo - 84 M4 & Bl Minl7 ARI7 EB M
: ED ; n} 51 X_—: MO1 L] 85 M-05 g ‘B8 Min18 ARIS EC password end -
I e o] gg §~ mgg i 86 M-06 = B9 Minl9 ARI9 ED  SINH' " (asine)
" S z] b Sl g; mg; % gs © ﬁ-’»-’» EE COSH . Y (as in x'77)
21 LBLI i 55 X—-Mo5 < 89 M-09 = BC R-P AR?? -3 XME [ARF]
22 LBL2 5| 56 X—~M06 > 8A  PAUSE D(asinDEL)[BD P-R AR?? Fl MinF ARF
23 LBL3 | 57 X—-M07 o 88 IND 10(asin 10°) [BE % AR?? F2 MRF |ARF]
;g Il:gu ul 58 X—~M08 ( 8C SAVE L (as in DEL) | BF invEXE AR?? F3 M-F |ARF|
- le[j :vll gi i(~ M09 ) 8D LOAD in (as in Min) | CO MR10 Ql F4 M+F |ARF|
» ars d % . 8E MAC . (Isrd n):w. 5th g mg:; §l| FS X—=MIF  [ARIF]

3 umn, i
28 LBL8 vl 5C + E (exponent) | 8F SAC :oace c3 MR13 T) :g nlgll: (e
29 LBL9 7] 5D - : 90 M+00 g c4 MR14 U e
2A  HLT * Go i = * 91 M+01 b C5  MRIS ‘ e e e
2B 5 SF EXE empty 92 M+02 : C6 MRI16 w] ;?\ ?\dgl i !"?A‘?Rl L
2C  compound-20empty 60 Min00 AR0D 93 M+03 d Cl  MRI7 X] FB ™ o
2D compound-40empty 61 Min01 AROI 94 M+04 e c8 MRI8 Y] FC ™
2E compound-60empty 62 Min02 AR02 95 M+05 f (e} MRI19 Z] FD ™
2F M 63 Min03 AR03 96 M-+06 g CA  GSBO) [« FE M
30 GOTO0 A 64 Min04 AR04 97 M+07 " CB  X-Y | FF o
31 GOTOl B 65 Min05 AR5 98 M+08 § cc +] .
32 GOTO2 C 66 Min06 AR06 99 M+09 i ch  « -] {minus)
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Hex Displayed Hex Displayed Hex Displayed Hex Displayed
Byte Form Meaning | Byte Form Meaning | Byte Form Meaning | Byte Form Meaning
00 00 end of line (Basic){ 4A A . Al 1. CoSs
11 11 SPC (space code) | 4B E4 . A2 2. TAN gg g;‘ ggilljh?
12 21 i 51 15 A A3 3 ASN
. DA . ¥ PAUSE
13 31 ? 52 25 B A4 4 ACS
14 3 ! 53 35 C ‘ ™ == PEER
15 51 # 54 45 D 25 & o g hd WD
T o 4 = pe E 6 6. EXP DD ¥y USING
A7 7. LN DE $¥ RETURN
17 71 ¥ 56 65 F A8 8. LOG
18 81 $ 57 75 G A9 9 INT
19 91 () 58 85 H AA ‘ ABS Hex digits >9
1A 1 v 59 95 I AB E SGN as displayed
1B El ’ 5A 5 J AC %. DEG
1D ¥1 . 5C %5 L BO (1] 3 RUN AN R . (DEC. P’I')
30 03 ( 5D ¥5 M Bl 1E NEW BR oy o L s
31 13 ) SE 3$5 N B2 2E MEM . 28 s 45 %
32 23 > SF s (0] B3 3E LIST 1D SO REEBE L T o o o6 0 o500 a0 o ¥
33 33 < 60 06 P B4 4E CONT (2 5 SRR | 3
34 43 = 61 16 Q BS S5E DEBUG |F....... U B O ™
35 53 + 62 26 g B6 6E CSAVE
gg gg - 23 32 T gz) (.;f)E(, SLFO! ADE 'I_'his list is not necessarily complete; it
38 83 / 65 56 U Cl 1% PRINT simply shows the codes discovered so
39 93 S 66 66 v 2 2% INPUT far. Unlisted codes are either unused or
3A (3) = 67 76 W C3 3% RADIAN have functions not yet discovered.
40 04 0 68 86 X Cc4 4% DEGREE
41 14 1 69 96 Y Cs 5% CLEAR |PRINT USINGY) These commands
42 24 D) 6A 6 Z DO 0% IF PRINT# are represented by
43 34 3 82 28 >= D1 1¥ FOR INPUT# two consecutive
44 44 4 83 38 <5 D2 2% LET CLOAD? bytes. For instance,
45 54 5 84 48 <> D3 3¥ REM PRINT USING is
46 64 6 90 09 TO D4 4¥ END Cl1 followed by
47 74 7 91 19 STEP | ps 5% NEXT DD.
48 84 8 92 29 THEN | D6 6% STOP
49 94 9 A0 0. SIN D7 T¥ GOTO
Tandy Pocket Computer/Sharp PC1211 code listing.

A0 TP R
HOW LUCKY ARE LUCKY

NUMBERS ?

Mike Mudge sets another poser for all you maths freaks.

The positive integers consist of
1,2,3,4,5, . The removal of the even
integers from this sequence produces the
sequence of odd integers: 1,3,5,7,9,
The removal of every third integer then
yields: 1,3,7,9,13,15,19,21, . The
removal of every seventh integer then
yields:
1,3,7,9,13,15,19,21,25,31,33,37,43,49,
(ie, this process will remove 1,118 terms
from the first 10,000 integers).

In 1956 Stanislav M Ulam, then
director of the Mathematics Division of
the Los Alamos Scientific Laboratory,
formulated this ‘sieving’ algorithm and
coined the name Lucky Numbers for
those integers ‘fortunate enough’ to
survive it — eg, the fifth lucky number is
13, the tenth 33, the hundredth 613, and
the one-thousandth 809.

Many questions arise concerning lucky
numbers, parallel to the classical onces
asked about prime numbers; the latter
being those positive integers exactly
divisible by themselves and unity viz

2,3,5,7,11,13,17,19,23,29, " eg, the fifth
prime is 11, the tenth 29, the hundredth
541, and the one-thousandth 7919.

There are 1,229 primes less than 10,000.

Problem

Can every positive integer be expressed
as the sum of two lucky numbers?

Historical note

In a letter to Leonhard Euler written on
7 June 1742, Charles Goldbach conject-
ured that every positive integer greater
than four could be expressed as the sum
of two odd prime numbers. This conject-
ure has yet to be proved (or disproved).
Submit a program which generates all
of the lucky numbers less than or equal
to a given integer and counts them —
together with the number of twin luckies
(that is, pairs of lucky numbers differing
by two, eg, 67-69, 2113-2115); these
counts to be available for comparison

NUMBERS

COUNT
v

with the known results for primes and
twin primes.

Use the output of the program to
attempt to represent every positive
integer greater than 4 as a sum of two
lucky numbers. This representation need
not be unique, but the upper bound to
which it is completely achieved is an
essential part of the output.

All submissions should include
program listings, hardware descriptions,
run times and output; they will be judged
for accuracy, originality and efficiency
(not necessarily in that order) and it is
hoped to award a suitable prize to the
‘best’ entry.

Entries, to arrive by 1 April, to:

Mr M. R. Mudge BSc FIMA FBCS,
Room 560/A, Department of
Mathematics, The University of Aston in
Birmingham, Gosta Green, Birmingham
B4 7ET.

Note: Submissions will only be
returned if suitable stamped addressed
envelopes are included.

PCW 183



Let Commodore
expand

your horizons.

VIC 20 is the finest home
computer that money can buy.

And the better you get to know
it,the more confident, adventurous
and ambitious you'll become.

You'll want to take advantage
of the vast range of VIC software:
a superb and constantly-growing
selection of programs, embracing
business systems, entertainment,
education and many applications
in the home.

Every program in the series
has been gesigned by experts, and
chosen for its quality and value
for money.

VIC business software covers
awide range of applications, includ-
ing spread-sheet analysis, stock
control, information handling and
word-processing.

A mind-blowing range of
games including Scott Adams
world-famous ‘Adventure’ series.

Advanced space games, includ-
ing the sophisticated ‘Omega Race’

Learn subjects as diverse as
English Language, programming,
and biology.

And 'home’ software ranges
from IQ tests to Robert Carrier
menus.

In addition, there is a range
of VIC software, like programmers’
aids and graphics packages-

to add to your understanding and
enjoyment of computers and
computing.

There’s even a special ‘VicSoft’
Club for VIC 20 enthusiasts,
with many advantages including
special offers to club members.



VIC software will expand your
horizons. And your mind.

PRIéES RANGE FROM £4.99 to £24.95 INC. VAT.V

commodore

VIC 20

ST —

ST

e Loy AR A A A D W S = & =
Boe ot wos o --—.:a-a'-laa»»f.Aq--.a-v
LA GOl e s Bl s WIS esom sk B

For more information, a catalogue of VIC software
and details of your local retailers or dealers, please phone or
complete the coupon and send to:
The Commodore Information Centre,
675 Ajax Avenue, Slough, Berkshire SL1 4BG.
Telephone: Slough (0753) 79292.

Name
[MR./MRS./MISS)

Postcode
VCPCWO0383




6502 SQUARE
ROOTS

For the method of extracting
square roots, we refer you to
Sub Set for August 82 and to
Sub Set for January 83 for the
improved Z80 code to
implement it. This month we

SQR32, both from John Kerr
of Glasgow, for two byte and
four byte integer square roots
in 6502 code. Newcomers
please note that 16 bytes of
zero page RAM are reserved
for Sub Set 6502 routines.
These are referred to as MO
to MF in the mnemonics and
as ZZ in the machine code.

PCW SUBSET

Alan Tootill and David Barrow present more useful assembler-language subroutines. This is your
chance to help build a library of general-purpose routines, documented to the standards we have
develcped together this this series. You can contribute a Datasheet, improve or develop one already
printed or translate the implementation of a good idea from one processor to another. PCW will pay
for those contributions that achieve Datasheet status. Contributions (for any of the popular processors)
should be sent to SUB SET, PCW, 62 Oxford Street, London W1A 2HG.

ROL A 5 2A
TAX : AA
DEC M4 8 6 22
BNE SGRL1 ;do eight times; DO D8
STX M3 ;Llow order remainder in M3, 86 12
ROL M4 ;MSBit of remainder in M4, 26 11
STY M2 ;clear MSByte of result. 84 22
END16: RTS ;end of SQR16, 60

have Datasheets SQR16 and

Datasheet

SGR16 - Two byte integer square root

e N we N oy
N o s

ACTION: Terminate if input is negative
Store input in 24-bit working accumulator X,Y,M3
/ Initialise subtrahend in M1,2 = 0040 hexadecimal
/ If M1,2<X,Y then Llet X,Y = X,Y - M1,2
/ Rotate Lleft M1; if the subtraction was performed,
/ this will move '1', otherwise '0', into the LSB
/ X,Y,M3 := & > X, Y M3, Repeat to eight times.
/ SUBr DEPENDENCE: None
;/ INTERFACES: None
/
/
/
/
/

INPUT: M2,1 contains input number ( M2 is the MSB )
OUTPUT: N Flag set if input was negative: otherwise,
M2,1 = 8-bit square root, M4,3 = 9-bit remainder

s e Ns Ne Ns ve % e Na N N

;/ REGs USED: A,P,X,Y,M1 - 4

;/ STACK USE: None

s /LENGTH: 64

;/ T-STATES: 615 max, ignoring page boundaries.

;/ PROCESSOR: 6502

SQR16 LDA M2 ;find sign of input number AS 22
BMI END16 ;and terminate if negative. 30 38
TAY ;input moves to 24-bit A8
LoA ™M sworking accumulator AS 22
STA M3 ;in X,Y,M3, 85 12
LDX #0 ;clear MSByte of accumulator A2 00
STX M1 ;and of subtrahend M1,2. 86 22
LDA #8 ;set loop A9 08
STA M4 ;scounter in M4, 85 21
SGRL1: PX ™M ;if the subrtahend E4 22
BBC SQRJS ;in M1,2 is greater 90 0
BNE  SQRS3  ;than X,Y then D0 04
CPY #340 ;skip over the €0 40
BCC SGRJ5  ;subtraction. 90 08
SQRS3:  TYA SX,Y T XY - M1,2 98
s8c #$40 ;condition codes ensure E9 40
TAY ;that the carry flag is set A8
TXA ;on entry to 8A
SBC Ml ;this subtraction ES 22
TAX ;and also on exit. AA
SGRJS: ROL M ;rotate carry status into 26 22
ASL M3 ;answer, modifying subtrahend. 06 22
TYA ;multiply working acc. by four 98
ROL A ;to get next bit pair into 2A
TAY ;place. A8
TXA 5 8A
ROL A ; 2A
TAX ’ AA
ASL M3 ;second shift Left begins. 06 22
TYA 3 98
ROL A 8 2A
TAY 8 A8
TXA ; 8A

CLASS: 2
TIME CRITICAL ? No
DESCRIPTION: Calculates the square root of a positive 16-bit

two's complement binary number, giving remainder.

The comparison between
the 6502 and Z80 code is
interesting. In the 16-bit
versions, the Z80 routine
takes 35 bytes and 843
maximum T-states against the
6502’s 64 bytes and 615
maximum T-states. In the 32-
bit versions, the Z80 routine
takes 50 bytes and 2792
maximum T-states against the

6502’s 75 bytes and 4350
maximum T-states. Z80
processors generally run faster
than 6502 procesors. The Z80
routines differ in method by
subtracting and adding back if
the subtraction doesn’t go,
whilst the 6502 routines
compare and subtract if the
subtraction will go.

Datasheet

s/ CLASS: 2
;/ TIME CRITICAL ? No
;/ DESCRIPTION:

ACTION:

this will move '1',

/

/

/

/

/

/

/

/

/SUBr DEPENDENCE: None
/ INTERFACES: None
/ INPUT:

/

/

/

/

d

/

/

;= SQR32 - Four byte integer square root

Calculates the square root of a positive 32-bit
two's complement binary number, giving remainder.
Terminate if input is negative

Clear M6,5 ( high order word of 48-bit accumulator M6,1 )
Initialise subtrahend in MA-7 = 00 00 40 00 hexadecimal
If MA-7< M6-3 then let M6-3 = M6-3 - MA-7 .

Rotate left MA,9; if the subrtaction was performed,
otherwise '0', into the LSB

M6-1 :=M6-1 * 4. Reapeat to sixteen times.

Move answer from MA-9 into M2,1

M4-1 contains input number ( M4 is the MSByte )
QUTPUT: N flag set if input was negative; otherwise,
M4=1 = 16-bit square root, M8-5 = 17-bit remainder

REGs USED: A,P,X,Y,M1-A ( M1-6 assumed contiguous, as are M7-A )
STACK USE: None

7/ LENGYH: 75

;/ T-STATES: 4350 max, ignoring page boundaries

s/ PROCESSOR: 6502

SQR32: BIT M4 ;find sign of input number 264 22
BMI END32 ;and terminate if negative; 30 46
LDA #0 ;prepare to clear subtrahend A9 00
LDX S ;8 high order accumulator M6,5. A2 05

CLRL1: STA MS,X ;clear areas. For this short 95 221
DEX ;form of clear procedure, M6 CA
BPL CLRL1 ;8 M7 must be contiguous. 10 FB
LDA #3460 ;Llow order subtrahend := A9 40
STA m8 ;4000 hexadecimal. 85 22
LoY #310 ;Y is loop counter. AQ 10

BITLZ: LDX  #3 ;compare subtrahend A2 03

CMPL3: LDA M3, X swith accumulator Mé to M3 BS 21
CMp - M7,X ;byte by byte and DS 22
BCC NOSUB ;skip subtraction S0 10
BNE SUBOK ;if it is greater. DO 03
DEX ; CA
BNE  CMPL3 ;do for 3 bytes if necessary, DO F5

SUBOK ; LDX  #SFD ;prepare to subtract 3 hytes, A2 FD

SUBL4: LDA M6#1,X  ;carry will be '1"' BS 21
SBEL  Ma+1,X ;after subtraction. FS 22
STA  Mé+1,X 95 22
INX 8 E8
BNE SuBL4 8 DQ F7
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ADVERTISEMENT

Saunderson
speaking...

This is the first of a series of columns I am writing to keep you
up to date with the latest developments on Commercial
Microcomputers and Software. A good place to start seems to
be the 8 versus 16 bit debate. Is the 16 bit really better or is it
just marketing puff devoid of any substantial proof and put
out purely to persuade the market to spend more money?

I reckon that at KGB we have as much experience as anyone in
this field. We sell both 16 bit — Sirius and IBM — and 8 bit —
Superbrain and Apollo. As usual, the truth appears to lie
somewhere between the two. If you want to do conventional
things, such as Word Processing it would seem quite
unnecessary, certainly as far as we are concerned, to purchase
a 16 bit machine. A much better buy would be the Apollo with
dedicated function keys, detachable keyboard and green
screen.

Where the 16 bit machines score is in the spreadsheet
programs. Supercalc has 55,000 characters of memory free on
a Sirius compared with 33,000 on the 8 bit Superbrain.
Actually, it’s rather difficult to put that statement into a form
that can be easily grasped but, for instance, I use Supercalc to
produce our price lists at KGB. It takes one spreadsheet on the
Sirius (a 256K one) but three on the Superbrain! Again the
Sirius also has very large floppy disks which makes it suitable
for programs that require a lot of storage such as accounting
systems about which, incidentally, I shall be writing more in
my next column. In the end, like all good things, it comes
down to value for money. The Sirius is excellent at £2395.00
but if you don’t need the features why pay for them? Try the
Superbrain at £1650.00 instead.

Talking of value for money reminds me that we have just
dropped our LSI dealership for reasons | need not go into
here. This leaves us with a twin 5% inch 700K Floppy Disk
CP/M machine. It is about twelve months old and has -had
little use! I'd like to sell it for around £1250.00 including a
three months return-to-base warranty. The list price is
currently £1995.00. In fact, 1 wouldn’t refuse any reasonable
offer on the grounds that if 1 did it wouldn’t be reasonable!

Must go. The phone is ringing. Perhaps somebody already
wants the LSI! Incidentally all prices in this column are
exclusive of VAT.

Sandy Saunderson.

Sandy Saunderson is Managing Director of KGB Micros
Limited, the fast growing commercial microcomputer
company based in Slough. He has extensive knowledge of the
microcomputer industry and if you would like to speak 1o him,
either on general computer matters or particularly about his
own products at KGB, give him a call on Slough (0753) 38581/
38319 or drop him a line at KGB Micros Limited, 14 Windsor
Road, Slough SLI 2EJ.

NOSUB: ROL M9 ;rotate carry status into 26 11
ROL  MA ;answer, modifying subtrahend. 26 12
TYA ;bit 7 of Y used as counter in A, 98
ROLAC: LDX  #SFA ;rotate teft working accum. A2 FA
FLAL5: ROL  Mé+1,X  ;(all 48 bits). 36 21
INX ; £8
BNE RLALS 3 DO fB
EOR  #$80 ;toggle bit 7 of A and 49 80
BMI ROLAC ;repeat rotation if if is '1', 30 F5
DEY 8 88
BNE  BITLZ ;do sixteen times. DO D5
LDA MA ;put answer in M2,1. AS 71
STA M2 ;C(high order answer M4,3 85 11
LDA M9 ;is already clear). AS 71
STA M1 8 85 71
STY M8 ;clear remainder MSByte. 84 11
ROL M7 ;MSBit of remainder in M7. 26 12
~END32: RTS ;end of SQR32. 60

FOR THE RECORD

Last month’s BINX, binary to
any base conversion,
attributed to Dennis May, was
in fact a synthesis of two
routines, Dennis’s original
‘version and a version from
Vincent Fojut. Although
specified in the action section,
the original version omitted to
terminate the ASCII string
with a carriage return
character. The neat method of
doing this, by initially pushing
ODH onto the stack to mark
the end of string and then
stacking converted ASCII
digits which can not be
confused with it, was taken
from Vincent’s version.

OSBORNE 1 CP/M

A note from Jim Chance of
Birmingham University

advised that his file handling
package (Sub Set Jan 82),
successful on a number of
different microcomputers,
crashed on an Osbore 1.
CP/M is an 8080 system and
one would assume that it would
either not use the Z80 specific
IX and IY registers or would
make their use transparent to
the programmer. In fact, if
you call Osborne’s CP/M,
you will find that the IX and
IY registers contain Osborne’s
values, not yours. This might
affect other Z80 commercial
software running on the
Osborne 1.

The remedy is to save the
IX and IY registers before
entry to Osborne’s CP/M and
restore them afterwards. Jim
offers this register saving
subroutine and redefinition of
“ENTRY” for incorporation
into his file handling package:

ENTRY]1
ENTRY:

EQU 5
PUSH IX
PUSH IY

POP IY
POP IX
RET

;CP/M entry

CALL ENTRY1

280 DIVISION

John Kerr of Glasgow has
sent an improvement to the
signed 32-bit division routine
SDIV4 given in Sub Set June
1981. At the cost of one extra
byte it saves between 1760
and 2048 T-states.

The original routine used
the sequence:

To effect an “ADC IX,IX”
which is not included in the
Z80 instruction set. John’s
improvement takes advantage
of the fact that the value in A
at this time does not exceed
32 and temporarily stores Cy
in Bit 0,A by rotation. The
ADD IX,IX instruction can
then be used and at the
earliest opportunity the Cy bit

EX (SP),IX is rotated back out of A,
EX (SP),HL restoring A to its original
ADC HL,HL value, and IX is incremented
EX (SP)HL if Cy is set.
EX (SP),IX

SDIV4 (section improvement)

LOOPS ; ADD IY,1Y ;shift teft dividend into 32-bit FD 29
RDA ;accumutator, saving Cy out from 17
ADD IX,IX ;1Y in a spare bit of A DD 29
ADC HL ,HL 2 ED 6A
EX (SP) HL 8 E3
ADC  HL,HL ; ED 6A
EX (SP) ,HL 2 E3
RRA ;recover saced Cu from IY and IF
JR NC,SKIP4 ;add it to IX 30 03
INC IX E DD 23
CCF ;reset Cy for subtraction 3F

SKIP&4: sSec HL ,DE 5 ED 52
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The improved section
replaces lines 33 to 43 of the
original routine. The relative
jump displacements in lines
18,19,26 and 55 of the
original routine need to be
adjusted to take account of the
extra byte.

THE LONG AND
THE SHORT OF IT

If you have ever tried to
disentangle the workings of
your monitor or any other
piece of code from a hex
dump of 8 or 16 bytes to a
line, then you will appreciate
the last datasheet this month
which comes from Bruce
Tanner of Malvern.

Bruce provided us with
TOKN in November 1982
which expanded text that had
been ‘tokenised’ with common
letter groups given a single
byte token for economical
storage. Now he provides us
with LENGTH, a routine to
determine the length of Z80

instructions, and suggests
three different applications in
which it could be used.

The immediately obvious
use for LENGTH is in
formatting hex dump for easier
examination of machine code
during debugging or, as
implied above, filching ideas
for Sub Set from your monitor
(please don’t send anything
that may be copyright).

Bruce has sent the following
piece of code which uses
LENGTH to get the number
of bytes of the instruction
pointed to by HL and then
print out the address and
instruction bytes. It is not
system specific but does
require routines ‘BYTE’,
‘SPACE’ and ‘CRLF’ which
will print the two hex digits in
A, print a space, and perform
carriage return line feed
respectively. Routines to
perform these three tasks are
to be found in most monitors
but before using them make
sure that they do not alter any
important register contents.

Datasheet

LENGTH -Instruction length calculator

FRMTZ: Lo B,NN :desired no. of lines to output
LOOP1: PUSH  HL ;save HL and BC which get altered
PUSH BC ;in LENGTH
CALL  LENGTH ;get E= no. of bytes in instruction
POP BC 3
POP HL H
Lo AH ;print 4 hex digit
CALL BYTE ;address
Lo A.L ;in
CALL BYTE ;HL
CALL SPACE ;followed by a space
LOOP2: LD A, (HL) ;get instruction byte
INC HL ;point to next
CALL BYTE ;print 2 hex digits of byte
CALL SPACE ;followed by a space
DEC E srepeat for all bytes
JR NZ ,LOOP2 ;in instruction
CALL  CRLF ;new line
DJNZ *LOOPY ;repeat for no. of Lines
RET ;or JP MONITOR or whatever

The second use suggested
by Bruce is really an up-
market version of this first
use: LENGTH is a handy
routine for a dissasembler.

It is Bruce’s third use of
LENGTH that is really
exciting. As his Sharp MZ-
80K does not have the
necessary hardware to cause
an interrupt after every
instruction, he has to use a
software method of single-
stepping through a program
when testing. LENGTH
provides the information
which enables his single step
program to set a software
breakpoint after each
instruction in turn.

Single-stepping is not just a
matter of determining the

length of the next instruction
to be executed and then
substituting a RST to a
breakpoint routine for the first
byte of the following
‘instruction. A jump, call or
return instruction may mean
control passing to another part
of the object program. The
single step program has to test
for this type of instruction and
use whatever information is
necessary to put the RST in
the location at which the
Program Counter will point.
WANTED: a routine to
match LENGTH and
determine what the contents of
the Program Counter will be
after the next instruction is
executed. Any offers?

:-I CLASS: 2 (not position independant, registers not saved)
;1 TIME CRITICAL?: No .
;/ DESCRIPTION: Returns byte length of any valid instruction
;/ ACTION: IF instruction uses IX or IY registers THEN
5t IF instruction includes a displacement THEN
H Length = 2 bytes more than equivalent HL instruction
gl ELSE length = 1 byte more than equivalent HL instruction
H ELSE IF instruction begins with OEDH byte THEN
! Length = 2 or & bytes
H ELSE Llength = 1, 2 or 3 bytes.
;/ SUBr DEPENDENCE: None
s/ INTERFACES: None
s/ INPUT: HL points to instruction whose length is pequired
s/ OUTPUT: E = byte length of instruction
i A BC HL altered :
;/ REGs USED: A E BC HL
;1 STACK USE: 2
;! LENGTH: 137
2/ PROCESSOR: 280
;
TLENT EQU +14 ;no. of bytes in tables 1,
TLENZ2  EQU +6 e
TLEN3  EQU +25 ;3 and
TLENG  EQU +26 i
;
LENGTH: LD E,+ ;initialise tength to 1 1E 01
LEN1: LD A, (HL) ;get 1st byte 7E
INC HL ;point to next . 23
INC E ;add 1 to Llength in case it's an 1C
cP 0DOH ;index instruction FE DD
JR Z,LEN2 sbranch if IX 28 04
P OF OH B FE FO
JR NZ ,LEN3 ;branch if not 1Y 20 10
LEN2: PUSH HL ;process index instruction ES
Lo A, (HL) ;2nd byte 7E
LD HL,TABY ;start of index table 21 YY YY
Lo BC,TLENY ;size of index table 01 0E 00
CPIR ;search table for 2nd byte ED 81
POP HL ;restore pointer to instruction E1
4R 1,LEN1 ;if found, length 1 more than 28 €8
INC E ;equiv., HL instr., else 2 more 1c
JR LENY ;process rest of instruction 18 €S
LEN3: cp QEOH ;is it an ED instruction? FE ED
JR NZ,LENG ;if not it’s 1, s or 3 20 OF
Lb A, CHL) ;get 2nd byte of ED instr, TE
Lo HL,TAB2 ;start of EDO 4-byte table 21 Yy ¥y
Lo BC,TLEN2 ;size of table 01 06 00
CPIR ;see if 4-byte instr, ED 81
Lb E *6 ;setting E = 4 for if found 1€ 04
RET z sexit if found c8
JR LENS s;else length is 2 18 10
LEN4: LD HL ,TAB3 ;start of 2-byte table 21 YY Yy
Lo BC,TLEN3 ;size of tabte 01 19 00
CPIR ;search table and ED B1
RET z sexit if 2-byte inste. 8
INC E ;else set E=3 for 3-byte test 1c
Lo 8C,TLENG ;size of TAB4, HL already at start 01 1A 00
CPIR ;search table and ED 81
RET 4 sexit if 3 bytes long c8
LENS: DEC E ;otherwise it’s a 1-byte 10
DEC E sinstruction 1
RET ; 9
TAB1: DOEF8  9,19H,21H,22H stable of index instr. which are 09 19 21 22
DEFB  23H,29H,2AH,2BH ;one byte longer than equiv. 23 29 2A 28
DEF8  39H,0E1H,0E3H,0ESH "Hl instruction 39 E1 E3 ES
DEF8  OE9H,0F9H B E9 F9
TAB2: DEFB  43H,4BH,53H,58H stable of 4-byte ED instr, 43 4B 53 5B
DEFB 73H,78H 8 7378 |
TAB3: DEFB  6,0EH,10H,16H ;table of 2-byte instructions 06 OE 10 16
DEFB  18H,1EH,20H,26H sexcluding index or ED 18 1E 20 26
DEFB  28H,30M,36H ; 28 2E 30 36
DEFE  38H,3EH,0C6H,0CHH 38 3E €6 CB
DEFB  OCEH,O0D3H,0D&H,0DBH CE' b3 06 0B
DEFB  ODEH,0E6H,0EEH,0F6H; DE E6 EE F6
o DEFB  OFEH - FE
TAB4: DEFB  1,11H,21H,22H ;table of 3-byte instructions 01 11 21 22
DEFB  2AH,31H,32H,3AH sexcluding index or ED 25 31 32 3a
DEFB  OC2H,0C3H,0C4H,0CAH : €2 €3 ¢4 Ca
DEFB OCCH,0CDH,0D2H,004H 8 €C €D D2 D&
OEFB  0DAH,0DCH,OE2H,0ELH g DA DC E2 E4
DEFB  QEAH,0ECH,0F2H,OF4H 8 EA EC F2 F4
DEFB  QFAH,DFCH 8 FA FC
==
Y
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Discover our
range of CP/Msoftware.

Although we must admit we have not yet found the cure to the
common cold, we have found the solution to a problem that's almost as
daunting. The task of choosing and buying your CF/M software.

We hold one of the largest ranges of CP/M software, covering most
applications and uses. These are supplied over various formats includ-
ing: |.C.L. Personal Computer, |.B.M., Rair, Sirius, Superbrain, Apple, etc.

So if you are fed up with suffering, when all you really need is sound
advice and off-the-shelf service, then give us a call.

Telephone: 01-387 8832 or 01-388 9927. £ N [—](E

Software Limited, Duchess House, 18/19 Warren Street,
London W1P 5DB.

It’s rather like finding
the remedy to the
common cold!

CP/M is the trademark of Digital Research. /
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Welcome to the confusing world of the
microcomputer. First of all, don’t be fooled;

there’s nothing complicated about this
business, it’s just that we’re surpounded by an
immense amount of necessary jargon. Imagine
if we had to continually say ‘numbering system
with a radix of 16 in which the letters A to F
represent the values tén to 15’ when instead we
can simply say ‘hex’. No doubt soon many of
the words and phrases we are about to explain
will eventually fall into common English usage.
Until that time, PCW will be publishing this
guide — every month.

We'll start by considering a microcomputer’s
functions and then examine the physical
components necessary to implement these
functions.

The microcomputer is capable of receiving
information, processing it, storing the results
or sending them somewhere else. All this
information is called data and it comprises
numbers, letters and special symbols which can
be read by humans. Although the data is
accepted and output by the computer in
‘human’ form, inside it’s a different story — it
must be held in the form of an electronic code.
This code is called binary a system of
numbering which uses only 0s and 1s. Thus in
most micros each character, number or symbol
is represented by eight binary digits or bits as
they are called, ranging from 00000000 to
11111111,

To simplify communication between
computers, several standard coding systems
exist, the most common being ASCII
(American Standard Code for information
Interchange). As an example of this standard,
the number five is represented as 00110101 —
complicated for humans, but easy for the
computer! This collection of eight bits is called
a byte and computer freaks who spend a lot of
time messing around with bits and bytes use a
half-way human representation called hex. The
hex equivalent of a byte is obtained by giving
each half a single character code (0—9, A—F):
0=0000, 1 =0001, 2=0010, 3=0011, 4=0100,
5=0101 . E=1110 and F=1111. Our
example of 5 is therefore 35 in hex. This makes
it easier for humans to handie complicated
collections of Os and Is. The machine detects
thesc 0s and 1s by recognising different
voltage levels.

The computer processes data by reshuffling,
performing arithmetic on, or by comparing it
with other data. It’s the latter function that
gives a computer. its apparent ‘intelligence’ —
the ability to make decisions and to act upon
them. It has to be given a set of rules in order to
do this and, once again, these rules are stored
in memory as bytes. The rules are called
programs and while they can be input in binary

NEWCOMERS START HERE

This is our unique quick-reference guide, reprinted every month
to help our readers pick their way through the most important
pieces of (necessary) jargon found in PCW. While it’s in no way

totally comprehensive, we trust you’ll find it a useful introduction.
Happy microcomputing!

or hex (machine code programming), the usual
method is to have a special program which
translates English or near-English into machine
code. This speeds programming considerably;
the nearer the programming language is to
English, the faster the programming time. On
the other hand, program execution speed tends
to be slower.

The most common microcompuler language
is Basic. Program instructions are typed in at
the keyboard, to be coded and stored in the
computer’s memory. To run such a program
the computer uses an interpreter which picks
up each English-type instruction, translates it
into machine code and then feeds it into the
processor for execution. It has to do this each
time the same instruction has to be executed.

Two strange words you will hear in
connection with Basic are PEEK and POKE.
They give the programmer access to the
memory of the machine. 1t’s possible to read
(PEEK) the contents of a byte in the computer
and to modify a byte (POKE).

Moving on to hardware, this means the
physical components of a computer system as
opposed to software — the programs needed to
make the system work.

At the heart of a microcomputer system is
the central processing unit (CPU), a single
microprocessor chip with supporting devices
such as buffers, which ‘amplify’ the CPU’s
signals for use by other components in the
system. The packaged chips are either soldered
directly to a printed circuit board (PCB) or are
mounted in sockets.

In some microcomputers, the entire system is
mounted on a single, large, PCB; in others a
bus system is used, comprising a long PCB
holding a number of interconnected sockets.
Plugged into these are several smaller PCBs,
each with a specific function — for instance,
one card would hold the CPU and its support
chips. The most widely-used bus system is
cailed the S$100.

The CPU needs memory in which to keep
programs and data. Microcomputers generally
have two types of memory, RAM (Random
Access Memory) and ROM (Read Only
Memory). The CPU can read information
stored in RAM — and also put information
into RAM. Two types of RAM exist — static
and dynamic; all you really need know is that
dynamic RAM uses less power and is less
expensive than static, but it requires additional,
complex, circuitry to make it work. Both types
of RAM lose their contents when power is
switched off, whereas ROM retains its contents
permanently. Not surprisingly, manufacturers
often store interpreters and the like in ROM.
The CPU can only read the ROM’s contents
and cannot alter them in any way. You can buy
special ROMs called PROMs (Programmable
ROMs) and EPROMs (Eraseable PROMs)
which can be programmed using a special
device; EPROMs can be erased using ultra-
violet light.

Because RAM loses its contents when power
is switched off, cassettes and floppy disks are
used to save programs and data for later use.
Audio-type tape recorders are often used by
converting data to a series of audio tones and
recording them; later the computer can listen to
these same tones and re-convert them into
data. Various methods are used for this, so a
cassette recorded by one make of computer

won’t necessarily work on another make. It
takes a long time to record and play back
information and it’s difficult to locate one
specific item among a whole mass of
information on a cassette; therefore, to
overcome these problems, floppy disks are
used on more sophisticated systems.

A floppy disk is made of thin plastic, coated
with a magnetic recording surface rather like
that used on tape. The disk, in its protective
envelope, is placed in a disk drive which rotates
it and moves a read/write head across the
disk’s surface. The disk is divided into
concentric rings called tracks, each of which is
in turn subdivided into sectors. Using a
program called a disk operating system, the
computer keeps track of exactly where
information is on the disk and it can get to any
item of data by moving the head to the
appropriate track and then waiting for the right
sector to come round. Two methods are used to
tell the computer where on a track each sector
starts: soft sectoring where special signals are
recorded on the surface and hard sectoring
where holes are punched through the disk
around the central hole, one per sector.

Half-way between cassettes and disks is the
stringy floppy — a miniature continuous loop
tape cartridge, faster than a cassette but
cheaper than a disk system. Hard disk systems
are also available for micro-computers; they
store more information than floppy disks, are
more reliable and information can be
transferred to and from them much more
quickly.

You, the user, must be able to communicate
with the computer and the generally accepted
minimum for this is the visual display unit
(VDU), which looks like a TV screen with a
typewriter-style keyboard; sometimes these are |
built into the system, sometimes they're
separate. If you want a written record (hard
copy) of the computer’s output, you’ll need a
printer.

The computer can send out and receive
information in two forms — parallel and serial.
Parailel input/output (1/0) requires a series of
wires to connect the computer to another
device, such as a printer, and it sends out data a
byte at a time, with a separate wire carrying
each bit. Serial 170 involves sending data one
bit at a time along a single piece of wire, with
extra bits added to tell the receiving device
when a byte is about to start and when it has
finished. The speed that daia is transmitted is
referred to as the baud rate and, very roughly,
the baud rate divided by ten equals the number
of bytes being sent per second.

To ensure that both receiver and transmitter
link up without any electrical horrors,
standards exist for serial interfaces; the most
common is RS232 (or V24) while, for parallel
interfaces to printers, the Centronics standard
is popular.

Finally, a modem connects a computer, via a
serial interface, to the telephone sytem
allowing two computers with modems to
exchange information. A modem must be
wired into the telephone system and you need
British Telecom’s permission; instead you
could use an acoustic coupler, which has two
obscene-looking rubber cups into which the
handset fits, and which has no electrical
connection with the phone system — British
Telecom isn’t so uppity about the use of these.
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What do you do if your
BBC Micro goes wrong?

If you value your BBC Micro and your money A full one year guarantee costs just £18.40
you can now purchase extra one and two And a full two year guarantee costs just £27.60
year full guarantees direct from us or via

MoS e RdRalers. If your Micro is already faulty, and out of

guarantee, we will repair it on receipt and
If your Micro is still under warranty, just fill in issue a full years guarantee for £29.90 or a
the expiry date on the coupon* and the full two years guarantee for £39.10. Please
guarantee will start from that date. state fault when sending micro.
We carry a full stock of parts and should your
computer malfunction we will repair it within
five days of receipt. @«

For you and your BBC Micro’s peace
of mind send the coupon today
AEEEEEEEEEENENEEEENEEREENEE

& Please tick service required. Warranty Expiry*
O | enclose £18.40 for a full 1 years guarantee Date  / /83

2 O | enclose £27.60 for a full 2 years guarantee If applicable

B O | enclose £29.90 for an immediate repair and a full 1 years guarantee
O | enciose £39.10 for an immediate repair and a full 2 years guarantee

Surname Access Card No
B initials Make/Model
Serial NO. ...oooeiiiieeiiiiiece e,
Send remittance to:

] - Cambridge Processor Services,
B telephone your access card number | 25 Parsonage Street, Dept PCW
to Madingley 210212 Cambridge CB5 8DN.

------.------I-------------‘
This offer applies to mainland UK only. This guarantee does not apply to major damage caused by abuse.

OMICRON DESIGN

TRULY INTEGRATED ACCOUNTING SOFTWARE

® SalesInvoicing

@ Sales & Purchase Ledgers

® Nominal Ledger

® Stock Control

® Job Costing — _
Easy to install, simple to use, Omicron
offers the professional businessman a

Backed by Omicron’s promise of full support, an comprehensive suite of proven accounting
1 by " |

extensive network of dealers throughout the U.K. gg%ifgﬁg;gggggﬂ{e‘r’g;g'gpc*;ds';:; allfe o 1

are ready to demonstrate the Omicron suite of

A . CEE I I I @ I B - EE a.
qua“ty accountlng prOQrams' Please send me further details

- Literat Dealership[]
Contact us now for your nearest Omicron Dealer. o ot e

THE OMICRON DESIGN CO. LTD. g company

27, High Street, Egham, Surrey TW20 9DT. Address
Telephone: Egham (0784) 31809/34121 -

DEALER ENQUIRIES INVITED

Liigetivgpaiian
[ PRODUCT )




Machine

(Price from)

Main Distributor/s
(No. of Dealers)

r bi-monthly guide to microcomputing systems. Updates should be sent to:

Dick Olney, PCW, 62 Oxford Street, London W1A 2HG.

Hardware

Software

Miscellaneous
(Documentation)

2 x RS232 ports: 2x P/P

ABC 26 (£4500) Al 09237-70578(19) 64k RAM: Z80A: dual 8" CP/M: MP/M Basic: Options: 10Mb H/D
F/D (2.3Mb): 12, 24 x 80 VDU: Cobol: Fortran: Pascal. £4000. BT 4/81 (S).
2 x RS232 ports: 3x P/P
ABC 80 Datormark Ltd: 16-40k RAM: Z80A: C: 12”, DOS Basic (16k ROM: Colour video graphics with UHF
(£738) 97 44896 16 x 40 b&w VDU: 4680 bus: Fortran: Pascal: A: output. Viewdata compatible.
1EE 488: RS232 port. Multi user Basic, Loudspeaker. Numeric keypad.
Options: dual 5% F/D (320k) £895:
dual 8" F/D (2 Mb). BT 1/80. (1)
Acclaim (£3650) Country Computers 64k RAM: Z80: 24x80 CP/M: Basic: Cobol: Various integral H/D options
0527 29826 VDU: single 5% F/D (140k): 5 MB Fortran; Pascal up to 21MB (£4450)
H/D: RS232 port. Option: P/P
ACT Sirius 1 ACT 021 501 2284 (50) 128-512k RAM: 8088: dual 5% CP/M 86: U: Basic 86 High res graphics. Options:
(£2395) F/D(1.2M): 12°°, 25 x 80 VDU: Cobol: Fortran: Pascal 10 Mb H/D: dual 5%’ F/D

(2.4 M) BT 2/82.(S)

Adler Alphatronic
(£1895)

Adler 01-250 1717

48-64k RAM: 8085A: dual 5% " F/D
(1Mb): 12", 24 x 80 VDU: S/P: P/P

CP/M: Basic: CBasic:
Fortran: Cobol

With 80 cps printer and dual F/D
£2345 (inc CP/M). (S)

(286k): 12", 24x80 VDU: RS232 port:
P/P.

Altos ACS 800-2 logitek: 0257 426644 64k RAM; Z80A; dual 8" CP/M: Basic: CBasic: Single user. Options: DMA.
£2995) (33) F/D (1 Mb): 2 x R§232 ports: Cobol. Floating point processor.

2P/P. Phototyping board.
Altos ACS 8000- As above, 280k RAM: Z80A: single CP/M: MP/M: Basic: Multi-user/multi tasking. Up
10 (£6675) 8’ F/D (500k): 10 Mb H/D: Cobal: Fortran: APL: to 4 users. Options: 10 Mb: mag

6 x RS232 ports: P/P: network Pascal. tape backup (S + H).

RS422 port: DMA
APL Signet Micro APL: 01-834 2687 64k RAM: Z80A: dual 5% F/D CP/M: APL.: Basic: U: Desktop APL computer with self
(£1750 or £130pm) (380k): 2 x RS232 ports. Fortran: Cobol: Algol: teaching course. (S)

Forth

Apple 11 Apple (UK) 0442 16-48k, RAM: 6502: 8 1/0 slots. OS: Basic: Pascal: 280 x 192 high resolution graphics:
(£695) 48151 (200+) Fortran: Cobol: Pilot Option: single 5%’ F/D (116k) £349.
Apple 111 (£2496) As above 128-256k RAM: 6502B: dual 5% " F/D  SOS: Basic: Pascal: Options: single 5% " F/D (143k) £384:

SMb H/D £2256. (E) BT
5/82

(£299 inc VAT)

0933 79300

TV int: RS423 port: P/P: Option:
single 5%°' F/D (100k) £230

Logo: Forth: Lisp

Atari 400 Atari UK: Slough 16k RAM: 6502: C int: OS (10k ROM): High resolution colour graphics.
(£200 inc VAT) 33344 cartridge slot: 24 x 40 TV int: Basic (8k ROM). 4-channel sound. Four games
touchpad k/b: Pilot: A: controller/light pen sockets.
Opt: C £50 BT 10/80. (1/B).
Atari 800 As above. 16-48k RAM: 6502: C int: OS(10k ROM) Basic As above, Software & RAM on
(£500 inc VAT) 2 x cartridge slots: 24 x 40 TV {8k ROM): Pilot cartridge modules. Up to 4 disk
int: Opt: single 5% A: Forth: MBasic drives RS232C int £135. BT 10/80.
F/D (90k) £300: 16k RAM £65. (1/B).
Atom (£120) Acorn: 0223 245200 2-12k RAM: 8-16k ROM 6502: Full Basic in 8k ROM: A High resolution graphics on bigger
(160) K/B: Cint: TV int: 20 1/0 lines: Cass O/S: Lisp: model: Single 5% F/D
1 P/P. Options: 80 col printer £199, Forth £297 B/ 7/80 (B)
Prestel adaptor £120. :
BASF 7120 BASF: 01-388 4200 88k RAM: 2xZ80A: 3 x 5% F/D DOS: (OASIS) Ex Basic: H/D available. Also 7125 with
(£4400) (12) {480k): 12"°, 24 x 80 VDU: Cobol U. A: CP/M 960k F/D £4900 and 7130 with single
RS232 port: P/P F/D (430k) & 5Mb H/D £6300. Disk
controller has own Z80A. BT 9/80
BBC Micro BBC Micro Systems 16-32k RAM: 32k ROM 6502: C int: MOS: Basic A: Pascal Video text & second processor int. 32k

model with Econet and disk interface
£399. BT 1/82(1)

Bonsai SM3000
(£1995)

Bonsai 01-580 0902

64k RAM: Z80: dual 5% " F/D
(700k): 12", 24x80 VDU: RS232 port:
P/P

CP/M: Basic: Cobol:
Pascal: Fortran

Many floppy and hard disk options.
Applications software avail. from
Bonsai.

List of Abbreviations

A Assembler
BT Bench Tested
C Cassette

E Extensive
F/D Floppy disk

01-670 4202 (TBA)

G/C Graphics card

Cobol: Pascal

M/A Macro assembler

H Hardware N/A Not available
H/D Hard disk N/P Numeric pad
1 Introductory O/S Operating system

Int Interface

P/P Parallel port
Please note: Software items listed in italic are not included in the basic price of the equipment. All prices are exclusive of VAT.
e — e e

Computers Lynx Computers Ltd 0223 48-192k RAM: Z80A; 24x40 TV int: Basic 248 x 256 colour graphics (8 colour).
(£225 inc VAT) 315063 (TBA) Cint: RS232 port CP/M compatible 5%’' F/D & printer
avail soon. (B)
Canon BX-3 Canon 01-680-7700. 32k RAM: 6809: dual 5% OS: Basic: A. Fully integral unit. Extensive
(£3000) F/D (640k): 28 char display: Cobol: Pascal applications support offered on
- 80 cps printer: 3 x R§232 port: all Cannon Machines. Options: dual
P/P. dual 5%’ F/D (640k) £1500.
Canon CX-1 As above. 32k RAM: 6809: dual 5%’ OS: Basic: A: Cobol: Price includes installation &
(£2500) F/D (640k): 12'*, 24 x 80 VDU: . Pascal training. Extensive application
3 x V24 ports: P/P: light support offered. Options: dual
pen. 8’ F/D (1Mb) £3300.(S)
Canon TX-25 As above. 16-32k RAM: 6809: C: Basic: A Fully integral unit. Cassette is Cannon’s
(£1450) 20 char display: 26 col, 2.4 Ips own design (8k). Can be used with
printer. Option: 2 x RS232 port. communications. (S).
Clenlo Pronto Clenlo Computing 64k RAM: Z80: dual 8’ F/D CP/M: CBasic-2: With 2.4Mb F/D £3105. Also H/D
(£2825) Systems Ltd: (1 Mb): 3S/P:2P/P. Pearl 1: U Fortran:

systems with 5-20 Mb H/D
& tape drive £5430.

S Software

S/P  Serial port

T/E Text editor

TBA To be announced
U  Utility
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IN STORE

Machine
{Price from)

Main Distributor/s
(Na. nf Dealers)

Hardware

Soliware

Miscellancous
{Dacumentation)

Cleno Table Top 525
(£1750

As above

64k RAM: Z80 dual 5%’ F/D: 2xS/P

CP/M: MBasic: W/P

Wordstar & Logicalc included in price.
Many options

Colour Genie (£200
inc VAT)

Lowe Electronics
0629 2430 (100 +)

16-32k RAM: Z80: 16k ROM: Cint:
2A/);,40 TV int: Audio port: RS232 port:
P

ExBasic

160x96 colour graphics. 16k RAM
£30. Many options inc joysticks and
light pen. F/D avail soon. (B)

Columbia PC (£2800)

Icarus 01 485 5574 (50)

128k RAM: 8088: dual 5%’ F/D
(640k): 24x80 VDU: 2xRS232 ports:
P/P: 8 expansion slots

MS-DOS: CP/M 86:
Basic.: Cobol: Fortran:
Pascal

IBM PC compatible. With integral
(lg;D (5 Mb) £4200 or (10 Mb) £4550

Comart Communicator
(£1895)

Cornart 0480 215005
(25)

64k RAM: Z80A: dual 5% F/D
(780k): 2S/P: P/P.

CP/M: MP/M Basic:.
Cobol: Fortran: Pascal

With 1.5 Mb F/D £2195. With 4.8 Mb
H/D & 790k F/D £2995.

Option: 18 Mb H/D. £3895 Also CP100
range with 8086 & 128k-1Mb RAM
from £2295. Expandable to
muitiuser/muititasking. (S).

CommodorePET 16k,
& 32k (£550, £695)

Commodore: 0753
79292 (150)

16-32k RAM: 6502: C: 12"
25x40 VDU: 1EEE-488 port:
Options: dual 5%’ F/D (343k)
£695: same but (1018k) £895

O/8: Basic (in 8k
ROM): Forth: Pilot:
Pascal: Comal. Lisp: A

CBM 8032 with 80-col screen (32-96k)
BT 12/80. £895 Field
service avail. (1).

.Commodore Vic 20
(£200 inc VAT)

Commodore: 0753 79292
(150)

5-32k RAM: 6502: Cint: 22 x 23 TV int:
S/P: P/P: Games int.

Basic

Graphics 3 tone sound generator. Will
interface to PET. Option: single 5%
F/D (170k). BT 9/81(S).

VDU: 40-col printer: RS232 port.

Commodore 500 Series  As above 128-896k RAM: 6509: 25x40 TV int: O/S: Basic: CP/M: High res. 16-colour graphics. Second
(From £659) P/P Pascal: Forth: Cobol: processor option: Prestel facility avail.
Fortran
Commodore 700 Series  As above 128-896k RAM: 6509: 24x80 VDU: As above 8088 or 280 second processor option
(From £995) Option: dual 5%’ F/D (1Mb): IEEE- Tilt and swivel screen.
488 port: RS2332C port.
Commodore 64 (£299)  As above 64k RAM: 6509: 25x40 TV int: C int: Basic Second processor option. 320x200
RS232 port: P/P colour graphics. Option: Joystick:
} Light pen
Compucorp 625 Compucorp: 01-907 0198 48-60k RAM: Z80: dual 5%’ F/D Basic: A: Fortran: IEEE-488 Controiler and S100
. (£6000) "N (630k): 9°°. 16x80 VDU: Pascal: U int. Many applications packages
40 col printer: RS232 port, P/P. avail. (E).
Compucorp 655/ As above 60k RAM:. Z80: Up to 4x5'%%”’ As above Prices incl installation and
665/675/685 F/D(160k-2.4 Mb): 9", 20x80 training. Opt: 10-20 Mb H/D
(from £5050) or 12"” 20x80 or 20" 60x80

Cromemco Systern

Datron: 0742

64k RAM: Z80: dual 5%

CDOS: Basic: Cobol:

Systemn 2 & 3 expandable

Zero/DDF, System 2,  585490. Comart: F/D (390k) on System Zero, System 2 & Fortran: RPG Ii: to Multi-user (max 7)
Systemn 3, System 0480 215005 (25) Z2H: dual 8"’ F/D (1.2 Mb) Lisp: A: W/P: Multi- Also *D’ series with 6800/
Z2H. (£1975/£3095/ MicroCentre: 031- on Sys 3;: 10 Mb.-H/D on Z2H: user Basic. Cromix, Z80A dual processor from
£4495/£6585). 556 7354 (18) S/P: P/P. CP/M £3620. Options: dual 8" F/D (996k):
11.2Mb H/D. BT 10/79 (E).

DAI (£595) Data Applications 48k RAM: 8080: C int: 24x60 Basic (ROM): U Colour graphics up to 255 x 335:

(UK): 0285 2588 VDU int: RS232 port: over 3 notes & noise generator:

(Y] 20 industrial ints. option: dual 5%’ PAL O/P to TV: Paddle int: H

F/D £595 maths option. (1). BT 10/80.
Diablo 3000 Business Computers 32k RAM: 8085: dual 8'° F/D DOS: Basic: DACL: Selection of business packages
(£6250) Ltd«01-207 3344 (1.3 Mb): 12, 24x80 b&w VDU: AU, included (S).
45 cps printer.
Digital Micro- Digital Microsystems 64k RAM: Z80A: dual 8°’ F/D CP/M: CBasic: Expandable to multi-user system
systems DMS-3 0734 343885 (14) {1.14Mb): 3xRS232 ports: Cobol: Fortran: with 10-28 Mb H/D. Extensive
(£3530) 1xRS422 port: P/P. Pascal: PL/I software avail. (S).
Digital Micro- As above 128-512k RAM: Z80A: single 8" CP/M: Basic-E: Port expander to enable up to
systems DMS-4 F/D (500k): 11 Mb H/D: 4x CBasic: Cobol: 10 workstations under M/PM.
(£4395) RS232 ports: P/P. Fortran: Pascal. Options: 128k RAM £1295: up to 96Mb
H/D. (H).

Dragon 32 (£200 Dragon Data 0792 32-64k RAM: 6809E: 16x32 TV int: Basic 9 colour 256x192 high resolution
inc VAT) 580651 (50 +) Cint: P/P graphics. Option: Joysticks BT 8/82
Durango F-85 Comp Ancillaries: 64k RAM: 8085: dual 5%4” F/D O/S: D Basic: CP/M: Up to 5 work stations: fully
(£4995) 0784 36455 (12) (1 Mb): 9°°, 16x64 green VDU: CBasic: Micro integrated system, Options:

132 col 165 cps printer: N/P.

Cobol.

additional dual 5%** F/D (1 Mb):
12-24 Mb H/D.(S).

Eagle I1, 111 and IV

Mediatech Bus Syst

64k RAM: Z280A: dual 5% F/D

CP/M: CBasic: Cobol

Many different configurations

(from £2350) 019034372 (768k and 1.5Mb) or single 5% F/D Pascal: Fortran available. Full range of applications
(784k) with 10Mb H/D: 2xRS232 ports: software
, 2xP/P
Equinox 200 Equinox: 01-739 2387 64-512k RAM: Z80: 10 Mb- CP/M: CBasic: Cobol: Multi-user MVT/FAMOS
(£7500) (N/A) 1200 Mb H/D: 6xS/P: 1 P/P. Fortran. available in place of CP/M. 16-bit

version (Equinox 300) £10,000. (S&H).

Fortune 32:16 (£4375)

Fortune Systerns
019381721

256-512k RAM: MC 68000: dual 5%
F/D (800k): 12°*, 25x80 VDU: S/P:
P/P

FOS: CP/M. Basic:

Pascal: Cobol: Fortran: C

Expandable to full multi-user system.
High res colour graphics

Gecas 64/2 (£3305)

Grecas Micros 01 629

64k RAM: Z80A: dual 8" F/D

CP/M: Cobol: Basic

Up to 4.8 Mb F/D. Expandable to

3758 (2.4 Mb): S100 bus. Pascal Fortran multi-user/multitasking systemn.
Gemini Multiboard Micro Value 02403 64k RAM: Z80: 25 x 80 VDU int CP/M: Basic Cobol: Modular system. Other options in¢
(£500) 28321(7) (with Z80): Option: dual 5%’ F/D Pascal Fortran ROM board & EPROM programmer.
£690. AP/L: BT 2/82 (H&S).

e —————

List of Abbreviations

A Assembler G/C Graphics card M/A Macro assembler S Sofiware

BT Bench Tested H  Hardware N/A Not available S/P Serial port

C Cassette H/D Hard disk N/P Numeric pad T/E Text editor

E Extensive 1 Introductory 0O/S Operating system TBA To be announced
F/D Floppy disk Int Interface P/P Parallel port U Utility

‘Please note: Software itemns listed in italic are not included in the basic price of the equipment. All prices are exclusive of VAT.
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{Price from)

ributor/s
lers)

{1.25 Mb): 24x80 VDU: RS232 port:
P/P

Basic: Cobol: Fortran
Pascal

Gemini Galaxy 2 As above 64k RAM: Z80A: dual 5%’ F/D CPM: Basic: Cobol: Options: dual 5%°* FD (800k): dual 8"
(£1495) (800k): 127, 25x80 VDU: RS232 port: Fortran: Pascal: F/D (2.4Mb)
P/P: Cint AP/L: A

Gimix System 68 SEED: 05433 78151 16-64k RAM: 6800/6809: dual 5% 0S-9: Flex Basic: Pascal: With dual 8" F/D (2 Mb) £2900.

(£2000) Windrush 0692 505189 F/D (500k): 2xRS232 ports. A: Dis A: T/E:U Designed as development system for
industrial control. (H).

Genie 1 Lowe Electronics: 16k RAM: Z80: 500bps C: Basic (12k ROM): Options: single 5% " F/D (184k)

(£299) 0629 2430 (N/A) 16 x 64 TV int: extra C int: 1 P/P Pascal: A M/A: Fortran £220; dual 5% " F/D (368k) £375 (I)
Also Genie I with numeric keypad and
function keys but no cassette (same
price as 1).

Genie I1I (£1900) Ad above (26) 64k RAM: Z80A: dual 5% F/D NewDOS 80: CP/M2Z: System complete-with business

applications software, maintenance
contract and choice of printer £3250
S).

Grundy 8200 (£1850)

M-Tech Com;:: Serv.

64-256K RAM: Z80A: dual 8'' F/D

CP/M: Basic: Cobol:

Various hard disk options up to 26MB

2xRS232 ports: HP-1B port. Options
dual 5% F/D (500k) £1693

Fortran: Pascal

0603 870620 (2MB): 24x80 YDU: RS232 port.P/P Fortran: Pascal: Forth:
PL/I: Ada
Haywood 9000 Haywood: 01- 64-192k RAM: Z80Axdual 5%’ F/D CP/M: Basic: Cobol: Graphics avail. Expandable
Composite (£1795) 428 0111. (TBA) (640k); RS232 port: P/P, 15 Fortran: Pascal: W/P. to 18 Mb H/D. Networking
‘ 28480 VDU. version planned (H&S)

Haywood Hinet As above 64k RAM: Z80A: dual 8" F/ D?ZMb): CP/M: HiNet: Basic: Local area network, up to 32 users.

(£7500) 11Mb H/D: RS232 port: RS422 port: Cobol: Fortrgn: Pascal Range of H/D avail. Local disks
P/P. 24x80 VDU & printers if required. Work station

£2050 (H&S)

HP 75C (£728) As abo 16-24k RAM:'48k ROM: CPU: 32 Bask 8k RAM £142. Video interface £221.
char display: mag card reader Thermal printer £371. (E) BT 11/82

HP 85(£2013) Hewlett Packard Ltd: 16-32k RAM: C.P.U.: 5", Basic (ROM) Full dot matrix

1714 784774 (16) 16x32 VDU: C(200k): graphics. Complete range of interfaces,
64 cps printer: 4 P/P. peripherals and application packages
Options: dual 5%4" F/D avail. 16k RAM £142. (S).
(540k) £1610: fusl 8°° F/D (2.4 Mb)
£4108.

HP86 (£1314) As above 80k RAM: C.P.U.: 48k ROM. ExBasic Mauny expansion possibilities including
Optionsal2’’, 24x80 VDU £238: 9, CP/M module (£362), RS232 port
16x80 VDU £216: 5'«** F/D (207k) (£289) and up to 576k user RAM.
£622 400x240 graphics. BT 10/82 (E)

HP 125 (£2479) As above 64k RAM: 2xZ80A 112", 24x80 VDU CP/M: Basic: Cobol Integral thermal printer £629. Also

available with dual &° F/D (2 Mb).
(S). BT 3/82

'or 8"* F/D 3xRS232 ports: RS422

_ port: P/P 12°°, 24x80 VDU

Basir\Cobol.' Fortran;
Pascal: MP/M-86

IMS 5000 Equinox: 01-739 2387 16-56k RAM: Z80: dual 5%" CP/M: C/Basic: 3 drives option: (S&H). X
(£1500) (20; F/D (320k): 2xS/P: 1 P/Pt Cobol, Fortran.
IMS 8000 As above 64-256k RAM: Z80: dual 8"’ CP/M: CBasic: Cobolr Multi-user MVT/FAMOS available
(£2500) F/D (1 Mb);2xS/P: § P/P Fortran: MicroCobol in place of CP/M. (S&H).
Jupiter Ace (£90 Jupiter Contab 3k RAM: 8k ROM: Z80A; 24x32 Forth Has 140 Forth wordi defined in ROM
inc VAT) » TV int: Cint: loudspeaker.
Kemitron K2000 E Kemitron 0244 2181 7 3) 64k RAM: ZB0A: sing’le75 %" F/D CP/M.: Basic; Cobol: Extensive range of support cards and
(£2300) (150k): 12", 24x80 VDU: 2xS/P: P/P Fortran Pascal: A industrial interfaces.
Kemitron K3000 E \s above 64k RAM; Z80A: dual 8" F/D (2Mb);  CP/M: MP/M: Basic: Up to four screens and four printers
(£3300) 2xS/P: P/P Cobol: Fprtran: Pascal: A can be attached, Options: 10Mb H/D.
LSI M-Two LSI Computers 64-128k RAM: 8085A: dual 8'* F/D Elsie: CP/M: Basic: Cobol Max 8 VDUs and 4 printers. Many
(£6000) 04862 23411 (20) (1.2 Mb): 12", 24x80 VDU: Fortran: Pascal: A: U applications packages available.

60 cps printer Option: 10 Mb H/D £2600. (S).
LSI M-Three (£1700) As above 64k RAM: Z80A: dual 5% " F/D CP/M: Basic: Cobol: Option: Dual 8°* F/D,

(350k): 12%, 24x80 VDU: RS232 pori Fortran: Pascal: A 10 Mb H/D (E)

P/P
LS1 M-four (£2175) As above [128-256k RAM: Z80B: 8088: dual 5%** MS-DOS: CP/M-86

Operates on either 8-bit or l6-b§t
applications software. Option:/10 Mb
H/D

“Macro 1 (£3950

Micro APL Ltd. 01-834

64k RAM: Z80A: dual 8XE/D

CP/M: APL: U: Basic:

Designed as timesharing replace-

dual 5%"* F/D (160k) £59)
8k RAM £17.

or £294 pm). 2687 (TBA) (1 Mb): 4xRS232 ports. FortainCobol: Word- ment. Macro 2 with 2 Mb F/D
2star Algo: Pascal: Forth.  £4750 or £334 pm.
Marinchip M9900 Microprocessor Eng. 128k RAM: 9900: dual 8" F/D (2Mb):  NOS: Basic: Pascal: w/p! Multi-userAmuiti-lasking 0S. Options:
(£4990) 0703 775482 4xRS232 ports. SPL: Forth: Meta H/D up to 120 Mb.
Micro Trainer 1 Hewart: 0625 16-32k RAM: 6800/6809: 10°° Basic: A: Pascal- PL/M: S$S850-based system. Graphics
(£650) 22030 (N7A) 16x24 YDU: 2xC int: Opt: w/P avail. Int card with real time

cloek £17. (1).

Millbank Sys 10
(£2395)

Millbank: 01-891
4691(6).

65k RAM: Z80: dual 5%’ F/D
(700k): 12°°, 24x80 VDU: 2x
RS232 ports: RS449 port: P/P.

CP/M: Basic: Cobol:
Fortran: Pascal: PLL:
W/P.

12-month warranty. Main-

frame comm. package.

Maintenance contracts. Options: 1.6
Mb F/D. 5250 Mb H/D. (S&H)

Munroe EC8800
(£2150)

Fi-Cord Int. 061 445 7716

128k RAM: Z80A: single 5% " F/D
(320k): 3xRS232 ports: P/P

Munroe Multitasking
System: CP/M: Basic:
Cobol: Fortran: Pascal

High res colour graphics. Option:
single §+ * F/D. (320k). £495

Munroe OC8820
(£2990)

List of Abbreviations
A Assembler
BT Bench Tested
C Cassette
E Extensive
F/D Floppy disk

As above

128k RAM: Z80A: dual 5%4" F/D
(640k): 9", 24x80 VDU: 3xRS232 ports:
P/P

As above

SMB H/D avail soon. BT 4/82.

G/C Graphics card M/A Macro assembier S Software

H  Hardware N/A Not available S/P Serial port

H/D Hard disk N/P Numeric pad T/E Text editor

1 Introductory 0O/S Operating system TBA To be announced

Int  Interface

P/P Parallel port
Please note: Software items listed in italic are not included in the basic price of the equipment. All prices are exclusive of VAT.

U

Utility
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~THE BEST THING
SINCE SUPEBRAIN I!

— Full Reverse Video
and True Descenders.

— Superbly Improved
Circuitry.

ALL AT REDUCED COST!

THE JUNIOR (JR) WITH 350K FLOPPY DISKS
THE QUAD DENSITY (@D) WITH 750K FLOPPY DISKS
THE SUPER DENSITY (SD) WITH 1.5MB FLOPPY DISKS

MAINTENANCEFCENTORA%TAS £| 45 8

AND SOFTWARE AVAILABLE EXCL. VAT

+COMPUSAR —

— LETS 255 USERS SHARE 10 OR 144 MB
OF WINCHESTER DISK

Compustar Il Terminals look and act
exactly the same -as Superbrain

and with prices from £1125 excl. VAT
low-cost multi user systems are now a reality

word processing + accountancy + financial modelling + calculation
record keeping + sales office management + accounts + payroll + graphics
engineering + communications + languages + solicitors + CAD

14 Windsor Road Siough SL1 2EJ Tel: Slough (0753) 38581/38319. Telex 23152 KMICRO
MICROS LIMITED and in Scotland: Micro Change Ltd. Telfer House, 74/80 Miller Street, Glasgow Tel: 041 204 1929
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(£2195)

(720k): 12", 24 x 80 VDU: S/P.

MBasic: Fortran: Cobol:
Pascal

Nascom 3 (£549) Lucas Logic 0926 59411 48-60k RAM: Z80: dual 5%4" F/D Basic: Pascal: A: CP/M: Options dual 5% " F/D (700k) £685:
(700k): RS232 port: P/P. Cobol Fortran 48k RAM £130.
NEC PC 8001 IBR 0734 664111 32k RAM: Z80A: P/P Basic N: (24k ROM) Colour monitor £359 (low res) or £579
(£599) Option: dual S%** F/D (326k) £699 CP/M: Fortran: Cobol: (high res) both 12*’, 25x80 many
Pascal. expansion units avail. (E) BT 6/81
Newbrain Model A Grundy: 0223 32k-2 Mb RAM: Z80A: Nat 420: CBasic (29k ROM): A. Graphics. Battery or mains.
(£199) 350355 (TBA) 2xCint: TV int: 2xV24 ports. Options: 2 Mb RAM £450. Also
Model AD £299.(E).

North Star Comart: 0480 32-64k RAM: Z80A: dual 5%’ DOS: Basic: CP/M: Options: 5-18 Mb H/D, Multi-user.
Horizon (£1975) 215005. (25) Trader F/D (360k): 15°°, 24x80 VDU: Cobol. Fortran: Pascal.

Comp. 01-328 150 cps printer: 2 S/P: 1 P/P.

3484 (60)
North Star Advantage  As above 64k RAM: Z80A: dual 5% F/D GDOS: CP/M: CBasic: Price includes business graphics &

demo software.

Encotel. 01 686 9687

64k RAM: Z80A: 2k ROM:
dual 5% F/D (768k): 12",
24x80 VDU: 80 col printer:
loudspeaker: RS232 port: 20k
ROM cartridge.

Basic: A: CP/M
Cobol: Fortran:

Fully integral unit. Graphics.
Options: dual 5%’ F/D (560k):
RS232 port: PP. (1).

BT 10/81

Olivetti M20 (£2395)

Olivetti 01 785 6666

128k-512k RAM: Z8001: 2-8k ROM:
dual 5%’ F/D (640k): RS232 port;
P/P

Basic: PCOS: A

Alternative 8086 processor board to run
CP/M86 & MS-DOS. Optiofis: 11 Mb
H/D (integral): printer-£738. (S§) B/T
9/82

Onyx C8000
(£6875)

Onyx Dist Ltd: 09066~
5432 (TBA)

64k RAM: Z80: 12 Mb Cartridge:
10 Mb H/D: 4 S/P: P/P

CP/M: MP/M Oasis:
Unix: Fortran: Pascal:
w/P

C8001 with 128k RAM
£8220. Multi-user version
avail. using Oasis.(E) BT 3/81.

Oric 1 (£100inc VAT)

Oric Products Int 0990
27641

16-48k RAM: 6502A: 28x40 TV int:
Cint;: S/P: P/P: Loudspeaker

Basic (16k ROM): Forth

With 48k RAM and Forth on cassette
£170 inc VAT. 240x200 colour graphics.
Micro disk and modem avail soon.
Viewdata compatible.

Osborne 1 (£1250) Osborne 0908 615274(40) 64k RAM: Z80A: dual 5% " F/D CP/M: W/P: Cobol Integral system in weatherproof
(200k): 5, 24x52 VDU: RS232 port: Fortran: Pascal CBasic: carrying case. Will run on battery
P/P MBasic: Wordstar: pack. Option: dual 5% " F/D (400k).
Mailmerge: Supercalc BT11/81.
Forth
Oscar (£2560) 1DS Ltd: 0908 64k RAM: Z80: dual 5 ¥ F/D (800k): CP/M: Basic: Pascal Also avail. with dual 5 F/D(1.6Mb)
313997(30) 12", 25x80 VDU: RS232 port: 1 P/P Fortran: Cobol: W/P:A £2905 and 8"’ F/D(2 Mb) £3380.
Advanced video board. S&H).
Panasonic Panasonic Business 64k RAM: 8085A: 4k PROM: CP/M: Basic: A Micro- Option: 8.4 Mb H/D £2725 (up
JD 800M, Equipment: 0753 dual 8** F/D JD800M (500k): Cobol. two). BT3/80(S).
JD850M 75841 (10 regional dist) JD850M (2 Mb): 12", 24x80
(£3300, £4350) VDU: 3xRS323 ports. P/P

Pascal Microengine
(£2295)

Pronto Electronic
Systems Ltd: 01-
554 6222

64k RAM: MCP 1600: 2x
RS232 ports: 2 P/P.

Pascal.

CPU instruction set is P-code
no interpretet needed. Avail-
able with dual 8'"'F/D (2 Mb}
£3900.

Pasca 640 (£1900)

Westrex Ltd: 01-578 0957
(TBA)

64k RAM: Z80A: dual 8’ F/D (512k):
12", 24x80 VDU: RS232 purt: P/P

CP/M: Basic: Cobol:
Fortran: Pascal: A: W/P:
U

Maintenance contracts avail. Option: i
5-20 Mb H/D. (S) BT 5/18

Philips P2000
(£2444)

Philips Data

16-48k RAM: Z80: dual 5%’ F/D
(140k): 12", 24x80 VDU: RS232 port.

PDOS: UCSD p-system:
Pascal: Basic Fortran:A.

With 48k RAM! Pascal and
Basic £3300: BT 12/81.(S).

Position 900 (£1950)

Position Comp. 09252
29741 (10)

64-512k RAM: 6809: 4xRS232 ports
IEEE-488 port: 1200 band C: dual
5%’ F/D (720k)

0S-9: Basic 09:
Pascal: C: A: Cobol: U
FLEX O/S

Supports 4 users, expandable to 8.
Networking allows 28 users on 7
Options dual: 5% F/D (1.4 Mb): 540
Mb H/D (E)

‘Position 9000 (£1536)

As above

64-512k RAM: 6809: 4xRS232 ports:
1EEE-488 port: 1200 band C.

0S-9: Basic'09: Pascal
C: A. Cobol: U

240x240 high res colour graphics.
Viewdata compatible. Disk options as
above, Supports 5 users. Networking
alk/)wzs 35 users on 7 systems (E) BT
10/82.

Prince (£3045)

Digico: 04626
78172 (50)

64k RAM: 3xZ80A: dual 5%’ F/D
(800k): 2xRS232 port: P/P 12",
25x80 VDU

CP/M: Basic: Pascal:
Fortran: Cobol: W/P:A:
T/E:U

High res graphics. Options; single 5%’
F/D (400k) £600: dual 8" F/D(2 Mb)
£2000 5-10Mb H/D. Rentals avail. (S).

Quantum 2000
(£2250)

Quantum Comp Sys 0532
458877

64k RAM: Z80A: dual 8” F/D (2.4Mb):
12", 24x80 VDU: Cint: P/P

CP/M Basic: Cobol:
Fortran: Pascal: A

Many expansion boards avail inc high
res colour graphics. Option: 5-10Mb
H/D.

Rair Black Box 3/30
(£3750)

Rair: 01-836 6921
(N/A)

64-512k RAM: 8085: dual 5%°* F/D
(500k): 6 Mb H/D:
2xRS232 ports. 2

CP/M: Basic: Cobol:
Fortran: M/A

64k RAM expansion £500. 256k RAM
£1250. Up to 16 RS232 ports.

Research Machines
380Z (£1867)

Research Machines:
0865 49866 (N/A)

16-56k RAM: Z80A: dual 5% " F/D
(300k) RS232 port. P/P.

ExBasic: A: T/E: U:
CP/M: Fortran:
Cobol: Algol: Pascal.

High res colour graphics. Many pos-
sible systems. With 56k RAM &
dual 8” ‘FD (1 Mb) £3347.

Research Machines
Link 480Z (£550)

As above

32-64k RAM: Z80A: C: 2xS/P: P/P

Basic: A: T/E

High res colour graphics. Network
station.

SEED System 1
£1900)

Strumech: 05433
78151 (5)

32-56k RAM: 6800: various
disk options: 12”°, 24 x 80
VDU: RS232 port: P/P

DOS: Basic: M/A: CBasic:
A:T/E

Graphics. PROM programmer
Also system 19 multi-user
(£3000). (E)

List of Abbreviations

A Assembler
BT Bench Tested
C  Cassctte

E Extensive

F/D Floppy disk

G/C Graphics card
H Hardware N/A Not available
H/D Hard disk N/P Numeric pad

1 Introductory
Int Interface

O/S Operating system
P/P Parallel port

Please note: Software items listed in italic are not included in the basic price of the equipment. All prices are exclusive of VAT.

M/A Macro assembler S

. Software

S/P  Serial port
T/E Text editor
TBA To be announced
9)

Utility
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(No., i

Sharp Electronics (UK)
Ltd: 061-205 2333 (22)

6-48k RAM: Z80: C: 10" 24 x
40 VDU: Option: dual 5%’
F/D (289k) £695

Softwure

Basic, A.
CP/M: Pascal: Fortran:
Forth

Miscetlaneous

(Documentation)

Graphics: loudspeaker.
BT 10/79 (B)

Sharp MZ80A (£549)

Sharp Electronics (UK)
061 205 2333 (22)

Lid

48k RAM: Z80: 25x40 VDU: C: P/P.
Options: single 5%’ F/D £400: dual
5+ F/D £590: RS232 port

Basic: CP/M: A: Pascal:
Fortran: Cobol

Expansion unit needed for disks (£100)
Low res (80x50) graphics. Loudspeaker
Numeric pad (B)

Sharp MZ—8OB'(£1095) As above 64k RAM: ZBOA: C: 9", 25 x 80 VDU:  Basic: A: Pascal: FDOS High res graphics. Options: dual 5%°’
RS232 port: P/P. :’S/)D (560k) £800: 80 cps printer £415.
Sharp PC1500 (£150) i3 above 3-11k RAM: CPU: 16k ROM: 26 Basic Full system with dual cassette int. and
char LCD: miniature four colour plotter £375.
g RS232 port avail. soon. (B). BT 6/82
Sharp PC3204 As above 64k RAM: Z80A: dual 5¥%°° F/D DOS: U: Basic: Various expansion cards avail.
(£2995) CP/M: Cobol (500k): C int: 12’°, 25 x 80 VDU: CP/M: Cobol. BT 7/81 (1&B)

70 Ipm printer.

Sig/Net 100ZS
(£1299)

Shelton 01 278 6273 (5)

64k RAM: Z80A: dual 5%°* F/D
(400k): 2xRS232 ports

CP/M: Basic: Cobol:
Fortran: Pascal

Various disk options, up to 16 Mb H/D

Sinclair ZX81 Sinclair: 0276 1-16k RAM: Z80A: Cint: TV inb: Basic (8k ROM). Advanced 4-chip design. Printer now
(£50 inc YAT) 66104 (300 +) full K/B: 44-pin expansion port. avail. BT 6/81
Sinclair ZX Spectrum  Sinclaire 16-48k RAM: Z80A: 16k ROM: Basic Options: 32k RAM £60. RS232 port
(£125 inc VAT) 0276 685311 T.V.int: Cint and microdrive disks avail soon. BT
6/82
Smoke Signal Windrush*0692 40518% 32-64k RAM: 6800/6809: dual DOS: 68/FLEX: Basic: With daul 8°’ F/D (2 Mb) £2600.
Chieftan (£1800) (TBA) 5%’ F/D (500k): 2 x RS232 port. Fortran: Cobol: A: Designed as development system
Disc A: Pascal: U. for industrial control. (H).
Sorcerer (£790) EMG 0293 519211 48k RAM: Z80: RS232 port: 0/S: Basic (ROM): High-resolution graphics capability:
0736 798157 (27) 1 P/P: S100 connector: 30x64 A: Algol: Fortran: user programmable character set,
VDU int. N/P. MBasic: ExBasic: Option: single 5%°* F/D (316k) £600
80. Pascal: W/P. Video disk unit (1.5Mb) £1890
Sord M 100 " Midas Computer 48k RAM: Z80: 8k ROM Q/S: Basic: A: Up to 3 drives possible.
LCE (£2339) Services Ltd: dual 5% F/D (245k): Fortran: Pascal, Colour graphics avail.
07917 64686 24 x 64 green VDU: RS232 port: Option S100 bus.
(10 N/P {
Sord M223 As above 64k RAM: Z80: 8k ROM: dual O/S: Ex Basic: Expandabie to 4 Mb F/D. 32 Mb,
Mk-11-VI 5" F/D (700k): 12°, 24 x 80 CBasic.: Multi-User H/D, 5 screens, 2 printers, M243
(£4078) green VDU: RS232 ports: S100 Basic: Fortran: with 192k RAM & 1.4 Mb F/D

bus: N/P

Cobol

£5087.

SPC/1 (£3140)

Digital Data: 01-
573 8854

96-1056k RAM: 8085 A-2: dual
5% F/D (280k): 12"*, 24 x 80
VDU: 2 x RS232 ports: Option:
Upto 106 Mb H/D

Mikados, Comal: Pascal:
A.

Expandable to multi-user
system (8 users).
BT 7/80(S).

Superbrain Icarus: 01-485 §574 64k RAM: 2 x Z80: dual 5% CP/M: A: Basic: Limited graphis, Mainframe int avail.
(£1750) (45) F/D (320k): 12”* 25 x 80 VDU: Cobol: Fortran: APL: With 676k F/D £2090, 1.5Mb

2 x RS232 port. Pascal £2345. With SMb H/D & single 338k

. F/D £3950. BT 8/80. (S&H)

Systern 10 willbank 01-788 1083 64k RAM: Z80: dual 5'4°* F/D (700k): CP/M: Basic: Fortran: 12 month warranty. Maint. contracts.
1£2995) (TBA) 12°°, 24 x 80 VDU: 2 x RS232 port: Pascal: Cobol: PL/1: W/P  Applications packages avail. Choice of

P/P : high level language in price. (E)
Tandberg EC10 Tandberg: 0532 64k RAM: 8080 A: single 8"’ F/D CP/M: Ex Basic (24k) Up to 7 terminals. Includes V28
(£3250) 774844 (N/A) (250k): 12" 25x 80 VDU: 7 x Multi-user Basic: comms port. (S&H)

RS232 ports: printer int. Pascal: Cobol: A: U:
Tandy PC-2 As above 3-11k RAM: CPU: 16k ROM: 26 char  Basic: System with dual cassette int. and
(£179 inc VAT) LCD miniature four colour plotter £338 inc

VAT. RS232 port aval. soon. (B)
Tandy TRS-80 Tandy: 0922 16-48k RAM: Z80: C: 12", 16 x 64 Basic (12k ROM): A, Fully expandable, Option: single 5%’
Model 1 (£174) 648181 (200) VDU: RS232: P/P F/D (175k) £320 (up to 4). Many extras
available. 32k RAM £260. (1)

Tandy TRS-80 As above 64k RAM: Z80: single 8°’ F/D (500k) Basic M/A Option: single 8°* F/D (500k)
Model 11 (£2347) 12°° 24 x 80 VDU: 2 x RS232 port: Fortran: Cobol £782 (subsequent £391, up to 4).

P/P 3-32Mb H/D 8-32Mb H/D
Tandy TRS 80 Model As above See Model I Levels 1 and 11 Fully integral unit. Up to 2 integral and
3(£434-£1477) 2 external 5%’ F/D. BT 8/81
Tandy TRS-80 As above 16-32k RAM: 6809: 8-16k ROM: C: Colour Basic. With 16k RAM, 16k ROM & Extended
Colour (£209) 16 x 32 TV int: RS232 port. Colour Basic £261 (I). BT 9/81.
Tandy TRS-80 Model  As above 128-512k RAM: Z80A 68000: dual 8" TRSDOS: A: Cobol Will run all Model 11 software. System

16 (£3651)

F/D (1-2Mb): P/P: 2xRS232 port.

Basic

with single 5% F/D (600k) and 8Mb
H/D £5911. Options: 8Mb H/D £2173
(up to four): 640x240 high res graphics:
Multi-user system avail. soon. (S)

Tele Video TS800
£3100)

Colt 01-577 2686

64k RAM: Z80A: dual 5%"’ F/D
(700k):P/P: S/P: 24x80
VDU: 80 cps printer.

CP/M: Basic: Cobol:
Fortran: Pascal

Fully expandable to local area network
with 16 users. 8 and 16 bit

versions avail. and full set of
application software. (S)

Terodec PBM-1000
(£4020)

Terodec: 0734 664343 (40)

80k RAM: Z80A: single 54" F/D
(819k): 6Mb H/D:2xS/P: P/P

CP/M CP/Net CBasic:
Fortran: Pascal: Cobol

System with Okidata 80 printer: TV1
910 VDU: W/P and various application
packages £5995 (S&H)

e —

List of Abbreviations
A Assembler
BT Bench Tested
C  Cassette
E Extensive
F/D Floppy disk

G/C Graphics card M/A Macro assembler S Software

H  Hardware N/A Not available S/P Serial port

H/D Hard disk N/P Numeric pad T/E Text editor

1 Introductory 0/S Operating system TBA To be announced
Int Interface P/P Parallel port U Utility

Please note: Software items listed in itafic are not included in the basic price of the equipment. All prices are exclusive of VAT.
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N/P.

i Main Distributor/s Hardware Software Miscellaneous
x’tf:‘;'}:om) (Na:.‘ofli)ealers) (Documentation)
TI 99/4A (£199 inc . .
VAT) TI: 0234 67466 (TBA) 16-48k RAM: 26k ROM: 9900: 2x C OS: Basic. 12 month guarantee. Options 32k
int: 24 x 32, 16 colour TV int: 3 tones RAM: 2 x RS232: 3 x 5% F/D
& noise: P/P. {92k each): Speech Synthesiser.
Tuscan CP/M Starter  Transam: 01-405 5240 24k RAM: Z80: single 54"’ F/D CP/M: Basic: Fortran: Options: single 5% F/D (190k) £155:
(£999) (N/A] (190k): Cint: TV int: RS232 port: P/P:  Pascal: Cobol: single 5% F/D (370k) £285: 16k RAM

£162: 3 Mb H/D £1450: 20 Mb H/D
£2970 (S&H)

Tuscan Starter As above

8k RAM: Z80: Cint: 56-key K/B

8k Basic

Fully assembled version £499 BT 1/81

Coral: CBasic: A.

Kit (£299) Options: Case £110: 5 x S100 sockets (H&S)

£20: TV int £3.50 .
Vector MZ Almarc: 0602 52657 56k RAM: Z80A: dual 54" F/D CP/M: Basic: Algoi: High resolution graphics. Also
(£2650) A3 (630k): 3S/P: 2P/P. Cobol: Pascal: Fortran: system B with video board &

terminal £3450. (E)

RS232 port, 3 x P/P

Vector System As above 56k RAM: Z80A: dual 8" F/D As above High-res graphics. Many Options.
2800 (£4600) (2.4Mb): 3S/P:2P/P Fully expandable to 5005 muiti-user
system (max 5) £5400.
VIP (£2650) Almarc 64k RAM: 3k ROM: Z80B: single CP/M Basic: fortran Up to 3 additional F/D drives. Options:
0602 52657 (3) 514 F/D (630k): 12°°, 24 x 80 VDU: Cobol: Pascal: A. dual 8° F/D (2 Mb) £1063, 32 Mb H/D

(TBA). (H&S). BT2/81

Windrush 6809 (£2418) Windrush 0692 405189

(700k)

56k non-volatile CMOS RAM: 6809:
2xRS232 ports: 2xP/P: dual $%"’ F/D

0S-9: Flex: Uniflex
Basic: A: PL9: SPLM:
Cobol: Fortran: Pascal

Designed as development system for
industrial control/computer station for
commercial OEM’s. With dual 8'’ F/D
(2 Mb) £2953. (E)

.vdu: RS232,

CBasic: Fortran.

Xerox 820 (£1845) Business Comp Sys 64k RAM: Z80: single 5%’ Monitor: CP/M: Basic: With 8’ F/D (500k) £2250.
01 207 3344 F/D (162k): 12’’, 24 x 80 VDU: 2 x Cobol: Fortran: Pascal. CP/M £95. BT 1/82(S + H)
RS232 ports: P/P
Zenith WH-11A Zenith Data Systems LSI 11: 16-32k RAM: 25 x 80 0/S: Basic, Fortran: PDP 11-compat. Option:2 x 8"’
(£2673) 0452 29451 (TBA) VDU: S/P: P/P. | F/D (1 Mb). £1717 (S&H).
Zenith 789 As above 16-48k RAM: Z80: single 54" Basic: A: AADOS: 3 x 5%’ F/D possible. Options:
£1570-£1710 F/D (102k): 12 24 x 80 b&g CP/M: MBasic:

dual 8’ F/D (1 Mb) £1717,
20 Mb H/D.

Zilog MCZ 1/05
{portable): MCZ
1/20A (£3250)

Thames Systems: 084421
5471 (N/A)

£7100

64k RAM: 280: dual 8"’ F/D
(600k): RS232 port: MCZ1/20A
only 1 P/P: Option: 10 Mb H/D M/A: U.

R1O: O/S: Cobol:
Basic: Fortran: Pascal:

Available desk top or rack

mounted. Debug in 3k PROM.
1/20A runs multi-user Cobol, up to
5 terminals with 40 Mb H/D. (S&H).

ACC NEWS

If you are really quick off
the mark, there is still time to
register for the inaugural
editors’ conference for Club
Spot 800. This, as 'm sure
you know, is the chance for
the hobbyist on the bus to
play with the big bad system,
Prestel. Not only will there be
a wealth of interesting infor-
mation on Club Spot 800, and
generally on the Micronet 800
database, but individual
hobbyists will be able to edit
their own pages on Prestel
(provided that they are a
member of a computer club
known to the ACC, as the -
space on Club Spot 800 will
be allocated to clubs, not
individuals).

Anyway, the conference is
on Saturday 26 Feburary, at
the Institute of Grocery Dis-
tribution, George Lane,
Letchmore Heath, Watford.
Admission is free by registra-
tion in advance (contact me
on Oxford 0865 512811) or
£5 on the door, subject to
space being available. It kicks
off at 2pm, and the pro-
visional programme looks like
this:
2pm Registration and coffee.

2:30 Introduction to Club Spot

Amateur Computer Club.

800 — Robin Wilkinson
(Editor-in-chief, Micronet
800).

3:00 Editing on Prestel:
Introduction to the mechanics
4:00 Hands on session and
coffee.

5:00 Organisation of Club
Spot 800.

5:30 Summary and questions.

If you can’t make it, or
don’t feel like editing yet,
please look in at what’s up by
keying *8008# on your Pres-
tel machine.

The North West Associa-
tion of computer clubs has
recently elected some officers
(at least provisionally), so you
have somebody to contact —
namely the secretary, Clive
Tallon, 27 Basnett Street,
Burnley, BB10 3EQ; phone
(0282) 34638. All clubs in
the Manchester area (pre-
sumably Merseyside as well)
should have been contacted by
the Association; if your club
hasn’t, then you might wish to
contact him. A meeting of the
Association is scheduled to
have taken place on 20th
January, at which the detailed
arrangements of the associa-
tion will have been worked
out.

At this meeting, they are
aiming to have sorted out
various forms of cooperation,
including exchange of informa-
tion about each other’s
activities, exchange of com-
puting information, a lecturer
list, attending exhibitions (it’s
a considerable strain on a
club’s active members to
attend every exhibition in the
area, but shared stands for the
less major events may well be
the answer). They may well
be considering ways to help
new clubs flourish in centres
that are remote from existing

_clubs, and will be generally

finding ways to support each
other’s activities.

This cosy little arrangement
was all set up using the clubs

listed on the ACC database,

so if your club isn’t on there,
then you won’t be contacted,
nor will we be able to point
any local clubless individuals
in your direction. Get the
message? To get on the
database, simply write to me
and tell me what you’re doing
— we have an information
pack to help new clubs start
up.

According to Robin Brad-
beer, personal computing is

_ Rupert Steele presents his monthly round-up of news from the

| taking off in the UK in a
really big way. Plastic com-
puters, such as those made by
Uncle Clive, Commodore and
others, have been very popular
indeed, with predictions of at
least 1.2 million sold by the
end of ’83. This could make
the UK the country with more
personal computers per capital
than any other in the world. If
the opportunity were taken,
we could be one of the most
computer literate societies in
the world, which might just be
important economically. But
this country has a very strong
record for missing oppor-
tunities; I’m sure that they’ll
contrive to pull it off again.
Personal computers, par-
ticularly the mass-market ones
(ie, those costing less than the
BBC machine), seem to be
becoming the next ‘train set’.
Just as Daddy bought son a
train set and then had at least
as much fun with it as the son
did, now he buys son a com-
puter (‘After all, it must be
good for his school work’),
and plays with it for hours.
This trend is particularly
noticeable at the smaller
regional exhibitions, where
bewildered but keen parents
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are whisked from one stand to
another by excited junior. I
think that the decision of
many major shopping chains
to stock simple personal com-
puters is a welcome one, and
my spies tell me that ‘own
brand’ plastic computers,
similar to Uncle Clive’s
machines, may soon be
appearing.

A quite extraordinary com-
puting black hole has come to
my notice. Birmingham may
well be a black hole for other
reasons but I would really
expect to find more computer
clubs in the area of the UK’s
second largest city (not to
mention Coventry and all the
places around Brum). So, if
you’re involved with a com-
puter club in the Midlands,
send me information and we’ll
put you on the database.

Down in Zomerzet, where
the zyder apples grow, a Mr
D G Carrington, of 2 Romsey
Road, Yeovil, Somerset, BA21
5XN has had his arm twisted

into becoming Secretary of the
Yeovil Home Computer
Users’ Club. So write now to
him for more information if
you’re a Yeovilite in need of a
computer club.

Moving north, but staying
west, we find the Worcester
and District Computer Club:
contact Mr D J Stanton, 55
Vauxhall Street, Rainbow
Hill, Worcester — or pick up
the dog and bone and dial
(0905) 22704.

In a close scrape with
Wales, we move to Hereford,
to visit the Hereford Amateur
Computer Club (or HACC for
short: 1 like the acronym!).
The guy who's getting this
new group together goes under
the totally appropriate name
of Stuart Edinborough, and he
lives at 3 Warwick Walk.
Bobblestock, Hereford, HR4
9TG. Tel: (0432) 269700 to
help him get the club together.

Even further west, you may,
meet Mr Thomas Moriarty,
whose club appeals to

hardware hackers, program-
ming purists (alliteration
addicts?) and game players;
Mr Moriarty lives in Eire, at
‘Tiger Bay’, Rochestown -
Road, Douglas, Cork and his
phone number'is 021-293651.

Going from west to north,
we find the ‘Skye and
Lochalsh Computer Society’
(can anybody think of a
catchy acronym for that?), a
group operating on the Isle of
Skye, with a widely scattered
population in an area 80 miles
(including a ferry) from end to
end. Mr C J Manvell is the
man to contact, living at ‘Tigh
na Paire’, 25 Brealais losal,
Isle of Skye, IV42 8QA.

Not quite so near the Arctic
Circle is the Stockton
Amateur Computer Club, or
SACC for short. They have
37 members rising weekly
(rising weekly to do what?),
according to the letter I
received from their
inappropriately-named
organiser, Mr P J Cheshire, of

60 Croft Road, Eaglescliffe,
Stockton-on-Tees, Cleveland,
TS16 ODY. They meet Mon-
days in Stockton YMCA at
Tpm.

Back south of Watford
Gap, we get to Luton, where a
Mr J P Fletcher, of 1 Trow-
bridge Gardens, Luton, Beds,
LU2 7JY is in the process of
starting a computer club. So if
the sound of jets overhead is
boring you in Luton, why not
drop Mr Fletcher a line and
see how his venture is going.

Better stop plugging now;
next month there will probably
be an instalment from the
south, yes those nasty per-
sonal computer things are
beginning to penetrate the
conservative fortress that is
Surrey.

For more information on
the ACC, or Club Spot 800,
please contact me: Rupert
Steele, (ACC), St John’s
College, Oxford, OX1 3JP;
telephone Oxford (0865)
512811.

TRANSACTION FILE

Readers will be pleased to know that, due to our clever layout ideas, the

Transaction File is up-to-date and waiting cut down considerably. Ads are

accepted only on the form below for a flat fee of £2.50. Please don'’t specify

issues as we can’t oblige. Ads cannot be repeated unless separate forms are
sent in. We will only aecept entries from non-commercial readers. Thank

® Green Screen Monitor, 12in Nec |
Audio Channel, best available,

® Apple I1 accessories Microsft Z-
80 softcard W/manuals £120.

you for cqoperating.

@ Sharp MZ80A 48k practically
unused and brand new with Pascal

grams. All excellent condition. £550
ono Tel Glasgow 041 956 1689.

Strathclyde, Zombie, Pools. 3
manuals. Demos given. £800 ono.
Tel Stanton St John 285.

brand new boxed, list price £172,
sell for £95, Hitachi Micro compat-
ible cassette, unused. boxed £20
Burgh Heath 50318.

@ Superboard 11 8k RAM™32x32
displdy. Cegmon cased, power supp-
ly, modulator built in £75.
Maidstone 678782 Eve.

® Commodore-CBM 4032, wide
screen, new cassetie recorder. Basic
and MC-Code teaching courses.
manual etc. £150 of software.
absolutely perfect condition, wiith
£1000, 9 months old. Offers? Tel
0458 42389

@® Acort Atom 12k+ Ross toolkit
8 months old new keyboard
excellent condition PSU+
leads+£100 software Acornsoft
packs 1,4,89.11+ adventures
Invaders Defender offers around
£220 phone Steve (eve) 0775
840607

® MZ-R0K programs. Alien attack,
Fruit Machine, Music Box, PUC,
Monster, Cross-words. £5.00.
House accounts, gas, electric £4.00.
Cheque +50p postage to Phelps, §
Sinclair Drive, Hampton Dene,
Hereford.
® 8032 Software Word Pro 4+
£185.00. Visicalc £75.00, Petaid
£145.00. Quick sale — buying
house. Simon. Redhill 0737 60986.
® Offers for Surplus Pertec 9 track
tape transporters model T7840/9/
12,5 C/W Formatter Interface
+PSU one unit cabinet mounted.
One set of 4 items boxed. Tel
06076 66539 day 0602 392802
Eve 1
® IC Logic Tutor, large plugboard,
patch leads, many logic modules, 2
manuals. By Feedback Ltd CK356
£140 tel 0438 67829 (Hents).
® Sharp MZ-80K -48k guaranteed
til Nov "83. Green screen, software
valued at £400 includes languages.
calc 3.1, home budget and 55

mes. Computer/software manuals.
%.350 for the lot. Tel 01-368 7197
eve.

Parallel printer card (Apple) £50,
cable forl card £10. Apple proéecl
manageriprogram W/manual £80
tel: 0675 2§r

Arden).

® CBM PET 32k. New ROM, as
new, audio cassette with counter,
toolbox &-arrow ehips, tons pro-
grams: Games, utiities, education,
manual & PET revealed £495. -
Might deliver 01-856 3477.

® TRS80 model 1 level 2 16.K
CPU VDU cassette leads games.
User group newsletters. other mags.
all for £300 ono Stafford 0785
823499

@ Billings BC-12F see *In Store’
PCW Sep *82 described “Which
Computer” Aug *80. 2 Basics For-
tran Cobol Assembler Screen Eidtor
Document Processor, Advanced
“System Files; especially suitable
confidential records. Decwriter 1V.
Offers (workdays) Dr Bevans Leeds
0532 433144,

® Sharp MZ-80 P3 printer and
alternative CG ROM £275. includ-
ing interface card manual. Universal
interface cards fitted with 4 ports,
expandable to 8. £20 tel 0706
40877 (S.Fielding)

® VIDEO GENIE 16k with
Scramble Star Trek, T Bug Cosmic
Fighter and many more £240 ono
tel Ascot 21290 (with cassette
recorder) vgc.

® Transtec 12in green screen mon-
itor, excellent condition, little used.
Cost £115, bargain at £80 Contact
Keith Larkin 31 Hendley Drive,
Cranbrook Kent TN17 3DY.

® Acorn ATOM, 12kRAM [6k
ROM including: toolbox, RP ROM,
good PSU, books, leads and much
software:- Galaxians, Maths, Pack,
etc, | year old, cost £300+ accept
£125 Tel: Guildford 898438.

® ASR33 Teletype for sale. Needs
slight attention, hence cheap, Will
deliver in Aylesbury or Deesidfe
areas. Tel: Wendover 0296 625156
eve or weekends.

04 eve (Hampton i

Forth machine code. 100 programs,
dust cover, + Sharp software pac-
kage £500 Tel Anurag on 01-651
3642 eve only.

® For sale: “Teach Yourself
Typing In 8 Hours”. (Teaches

.correct use of letters on computer

keyboard) £7.50. Wanted Sinclair
SPECTRUM and printer. Tel 01-
304 1946

® Sharp SP4015 Pascal with
manual for MZ-80k. As new, £35
ono Tel 02816 (Fulmer) 2015 after

Tpm.

® Acom ATOM 12k + 12k, FP,
PSU, connectors, manuals, games
and data base tapes, Less than 1
year old, hardly used. still in
manufacturers carton. Only £128.
01-449 8462 eve.

® ZX81 with 32k RAM includes
leads, adaptor, manual. some
software, and book on machine
code. Good condition, still with
origiani packaging. £70 the lot, Tel:
Peebles 0721 21340

® BBC model B + cassette, leads,
user guide, dust cover and BBC pro-
gramming book, £370. Owner buy-
ing Kettledrum instead. Tel Mark
Smith 01-855 3701 weekends or
after 6pm.

® Texas T1-58 programmable, 480
program steps £60 memories +
master library module containing 24
programs, + charger RRP. £65
unused, 6 months old. excellent con-
dition only £45 Petersfield 3345
(Hants

® VIC 20 — cassette unit, joystick,
8k RAM pack, and manual. Over
£70 of games, all boxed, as new for
only £135 ono. Tel: 01-907 9516,.
® Acorn ATOM 12k RAM float-
ing joint EXT power supply.
Handbook, magic book; Acornsoft
games, business tapes. £140 Long-
field 04747 2620 Kent.

® Sharp MZ80k -48k Sharp inter-
face unit and P3 printer. Basic, Pas-
cal, machine code, word processor,
Arcade games, and 100’s other pro-

@® HP41C hand held computer
complete with Quad Memory mod-
ule, manuals overlays. As new only
8 wecks old. Genuine reason for
sale, will accept £175 Tel eve 051-
356 4790

@® Sharp MZ80k 48k. Price
includes Knights Commander and
100+ programs. Manual, Basic,
cojmplete with box. £300 Tel 0259
51793 after 6pm.

® Atari 400 48k Basic T Horn
Jumbo Jet ROM, 410 recorder, jys-
tick, manuals £279. 810 disc drive
almost new £249. 01-680 5642.

® Osbome ] protable computer.
Little used, 64k twin disks, complete
with all software, original packing
and extra leads. All as new, save
£500. £880 tel: Weaverham 0606
853570.

® BBC micro model B cassette
recorder, Basic programming book,
Ghost maze, Beebug issues £349.

Tel 0378 76144 day or 0422 51263 -

eve.
@® Teach your child to tell time,
count money. SPECTRUM 16k.
£5.50 for 2 fun programs on casset-
te, super graphics and sound. Vera
Sampson, Richmond House,
gn,ﬂslon. Carnforth, Lancs LA6

® Wanted Superbrain computer;
Also Dot Matrix printer, Tel Jenny
Carr Kenilworth 0926 55064 eve/
weekends or work 0203 418938.

® Nascam 2 computer 32k RAM
8k Microsoft Basic. PSU. Cased
and ready to run, complete
documentation. £195 or offer. Tel
Clevedon 878238,

@ TRS 80 L2 48k, VDU disc
drive, system desk, all cables and
manuals. Software on disc, Arcades
Adventure etc: £550 for quick sale.
Tel 022143176 eve or weckends
Tom heydon.

® PET 4032 4.0 Basic, 12 months
old, + cassette, Epson MX80F/T
printer, toolkit. Software includes
Chess, Wordpro, Startrek,

® Sharp MZ80k with Quantum Hi-
Res graphics, Zen assembler,
Shappsoft Forth, Reset bution, green
screen, dust cover, manuals, many
programmes inc. Chess Cribbage
Super Copy £350 Reading 0734
585565.

® Acorn ATOM fully expanded +
floating point, 2 utility ROMS, and
over £150 of software. Also includes
power supply, leads, and manual:
Worth £400 want £260. Reigate
40465 (after pm).

® Wanted Apple II Europlus with
disk drives, Printer etc. Tel Boston
Spa 0937 843661.

@® UK10!l 8k RAM new monitor
power supply cased and compshop
built; All unused and in perfect con-
dition with manual £150 ono
Simpson 12 Station Rd Upminster
Essex Tel 04022 21150 or 50615.
® Sharp MZ-80B 64k CPM dual
floppy disks virtually unused
complete with original packin
£1400 ono Tel Newbury 35734,

@® Acom Atom 12k RAM 12k
ROM 4k toolbox ROM via new
style keyboard. 5V 5 Amp PSU lots
of soRware upgradeable to BBC
Basic and colour £195 tel 01-464
1031 after Spm.

® Nascom | T4 monitor. Tiny
Basic ROM 32k expansion board.
Mounted stnadard ack, separate
cased keyboard, 8k Basic tape.
£125. Desk £25 Staples 39 Park
View, Sedbury Chepstow Gwent.
Tel 029 12 70715.

® 32k Pet must go! £300+ free
software including Invaders, Super
Glooper, 3D Startek, Acrobat,
Extramon. Also reset key and
toolkit & Rabbit ROMS. £250 ono
Tel 021 360 8395 after 6pm.

@® Why wait until March for the
Commodore 64 when you can buy
now! Joystick, Commodore
magazine, technical information
sheets all for £370. Tel D Scott 01-
673 0219.
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512 x 512 GRAPHICS

Digisolve offer you a way to increase your graphics speed and resolution. Using a high speed graphics processor our cards
draw lines and characters FAST. The graphics processor works in parallel to the host machine, and gives you the power of
using a co processor specifically designed for graphics. With drawing rates of up to 1,500,000 pixels per second lines appear
instantly to speed up your plotting.

With the resolution, we offer new possibilities for software and systems. No longer is it necessary to consider one of the new
16 bit personal computers because of their better graphics. Digisolve offer a card designed for the Apple II to give 512 X
512 monochrome graphics. With the development of an 80 X 57 line Visicalc and Applewriter pre-boot serious business
users are no longer finding 80 column cards good enough. We also offer a colour unit designed to connect to any computer
and give the same resolution but with 64 colours.

Digisolve are committed to the development of graphic systems and character display equipment and have a rapidly
growing soft-ware base to help you use better graphics.

APPLE 11

Digisolve’s Apple I High Resolution Vector Graphic Processor Card
quadruples the screen resolution and saves using up your Apple’s memory
space. With enhancements to Applesoft that use our card to provide powerful
graphic functions software conversion is simple.

* Draws vectors at up to 1,500,000 pixels per second

* 512 x 512 pixels resolution

* Graphics and characters mixed, allows proportional spacing and up to 85
characters by 57 lines of text

* 64K bytes of on board memory will store two pictures for animation or have
one text and one graphics page

* 4 different line types for clarity

* Blocks of variable sizes may be drawn to speed up area filling

* Read modify write mode for drawing cursors

* Screen read mode for dumping drawings to a printer

* £399 + VAT + P&P

SOFTWARE: Visicalc and Applewriter pre-boot. Architectural Design &
Modelling. Kitchen Design. Draughting. Report Presentation.

Turtle Graphics, TASC & Apple Soft software support.

VGP 64

Digisolve offer you high resolution colour graphics too. Designed to plug into
any computer with a bus host adapter. The VGP 64 gives you 512 x 512
pixels in 64 colours. With its own vector processor and 384 K bytes of
memory your computer can become a sophisticated graphics system.

* 64 colours that may be expanded with a pallette or extension video ram card
* 512 x 512 pixels resolution with fast vector processor

o |3 poE g * 384 K bytes of video ram on board
N * 2 pictures may be stored simultaneously in full colour for animation
S p—— * In monochrome 12 pictures may be stored and selected for display under
software control
* Available as a boxed unit complete with power supply, or in board form to
oem customers
* \X{)ill plug into Apples, IBMs, S100 systems, PDPIIs or any computer with
abus
* Available in several versions: 8 colour £799 64 colour £899

COMING SOON: Terminal emulations including TEK 4010 in
monochrome and colour. Character displays 80 X 24 and A4 size.

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
atupto 19.2 K band.

* 80 Characters X 24 lines of text
* Characters are properly formed with descenders

* Block graphics option
T T R e s * Fully scrollingat 19.2 K band
WEST YORKSHIRE * Keyboard and RSZ 32 data input

TELEPHONE: (0977) 513141
TELEX: 557661 AGRAM .
AMEMBER OF THELAMBSON GROUP 58 APPLE II is the Trade Mark of Apple Computers Inc.
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TRANSACTION FILE

Please find enclosed my cheque/PO for £2 50 for the following Transaction File ad.

---------------------------------------------1

TRANSACTION FILE ADVERTISEMENT FORM

All Transaction File ads must be submitted by readers on this form or a photo-copy of this form. Maximum 30 words. Print one word
per box, very clearly. Name, address and/or telephone number must be included in the 30 words. All ads must be accompanied by a
flat fee of £2.50. Make cheques or POs payable to Personal Computer World. Ads accepted from private readers only. Ads cannot be
repeated (unless sent in on another form) and we cannot guarantee to print an ad in any specific issue. Please help our typesetter to
help you by printing your ad very clearly. Send form to: Transaction File PCW, 62 Oxofrd Street, London W1A 2HG.
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® Wanted Cromemco system 3 -
Tel Mike Lawrence 0734 587661
{day) or 0784 61033 (eve).
® Atom new keyboard. expanded
High Resolution modification, 12in
television, GP8OA printer + paper,
matched cassctte PSU leads,
manuals, Magic book, own software,
L1 games. cassettes. 40 + mags,
perfect, will split, worth £740 accept
£400 (0472) 48531.
® Data Dynamic RO33 Serial.
80col printer, auto motor start with
stand paper tray £55.00 ono Samuel
11 Lower Addiscombe Road,
Croydon Surrey 0i-680 1010 office
hours.
® Acorn ATOM 72k+16k
includes FP ROM, toolkit ROM,
64k RAM board, VIA 5V/3A PSU,
software: Missile Base, Snooker, etc.
Complete working order, year old.
£260.00p. Tel' 1 Winfieldale
024610111 (work), R Alderton
074220571 (eve).
® Sharp MZ-80k -36k hardly used.
Boxed. Includes games and user
newsletters. £190 Tet 061-440 9882
or write/call 7 Lytham Drjve,
Bramhali, Stockport.
® Apple 13- 64k disc drive, DOS
3.3, Pascal system, 12in Hitachi
monitor, Sound Board, software.
£1100 ono Tel 01-886 5789.
® Radio Shack pcoket computer
PC-2 with 4-colour printer, Extra
A-k RaM and PC-2 printer carrying
case cost £400 sell for £300 ono
Tel weekend or eve Malvern 065-45
4930 ((VIC day).

® MZBOk +expansion unit +dual
dISCS with controller. F Dos Basic
ZEN Forth etc. almost unused.
£800 ono Tel (01)-854 119 (eve).
@® VIC20 with cassette unit, 16k
RAM, Sargon Chess. Intro to Basic
PT1, prog ref guide all boxed and in
excelient condition £160 for quick
sales Tel 021-360 0767.
® DRAGON software. 10 Pin
Bowling, Auto Scoring, Addictive,
| Cassette £7. Gold, Build your own
course, cassette £6 GM Newman 12
Malden park, New Malden, Surrey.
KT3 6AS.
® New Prince (24 MHz) monitor
£100. CCA Database manager S/W
(TRS80) £50 Also unused C15
Data cassettes 20 for £10 (will split}
tel {(03057) 70092.
® Acom ATOM 13kRAM +16k

L 1

Kent CT10 1DZ

ROM (Acomsoft word pack), new
keyboard +PSU + leads and
manuals. Also 8k + 8k Acorn
memory card and colour encoder
£150. Tel 0223 832095 eve (8
o'clock onwards).

® VIDEO GENIE EG3003, 16k
sound, built-in cassette recorder,
manuals, loads of software: games,
adventures, utilities, music,
educational, £160 ono. David on
Bumtwood (near Walsall) (054 36)
3729 even.

® Rader 100 single board com-
puter, Z80, 64k, disk interface,
80x24 VDU drive, manuals, source:
disk, brand new £300 also various
S100 boards, monitor, PSU, KBD,
cabinet £200 Mansfield 822 205
eve.

® BBC micro model B guaranteed
until November 1983 £330 tel:
Cleveleys (0253) 856427 weekends
only.

® Wan(éd, computer discs, printer
€ct. for small business CBM. Super-
brain types ideal. Please tel
Cheriton Bishop 319,

® Acorn ATOM 12k + 12k JA
external power supply. Soft VDU
and sales pack including Invaders.
Acomn ATOM Basic book £175 tel
Orpington 29127 after 7pm.

® PET to RS232C CMC non-
addressable interface with ready line
(DTR) £45 ono 061 792 1257 or
061 636 4296.

® GENIE I built in tape, sound,
U/L case. TRS80_S/W compatible.
Original manbals and leads coveg
and books. 10 mnths old, hobby
used hence as new. £150. Tel
Slough 30563.

® CBM 3032 32k new ROm, large
keyboard with power, toolkit, KRKs
micetro, soundbox, 2 casseties, over
£200 games, utilities, manuals, £495
MXB80/FT printerand interface
£345. Tel-0865 820295 eve.

® ZXBI +16k RAM (Sinclair
buiit) + printer + games cassettes

+ extra rolls printer paper. Upgrad-
ing quick sale needed. Therefore
only £90. Tel 05752 3889.

® 48k Sorcerer with Basic ROM-
PACK, including UHF modulator,
manuals and various software £475
ono tel 0902 { Wolverhampton)
894477 (eve).

® Exidy Sorcerer 32k. S100 bus,
parallel/serlal 1/0, Basic, Assembler I
development ‘PAC’. Many pro-

grams, manuals, twin cassette con-
trol cables, £550 ono. ASR 33
Teletype £150 ono. Early Teletype
mechanism £50 ono. Tel
Northampton 71051 2.

® PET 8k old ROM inc, cassette,
manuals, Hampshire PET revealed,
Donahue and Enger CBM Guide.
first two years of printout, Com-
modore cassetles. £175 ono. Wok-
ing 23005.

. Sharp MZrBOK 48kRAM;-exten-
ded Basic Forth, systems programs,
Di bler +games Is and
User Club notes £30 ono. Tel
Moulton Chapel (STD 04067) 353.
® ZX81 16k RAM Sinclair built.
Complete with leads, power supply
and manual. Perfectly working.
Music program and Sinclair

_ magazines. Interface included E60

ono Tel 01 767 6569.

® TRS-801,111/Genie 16k software,
8 fabulous machine/code programs,
Editor — assembler, eleminator,
Caterpillar) Scramble, Firebird,
Galaxy Invaders, 16k copy, Super
Nova. All in original tapes AND
instructions £50 for 8. Tel Anil
01-570 6016 after 5.00pm.

® MZ-80B 64k, twin graphic
RAMS; dual disk unit, interface,
cables;"MZ-80PS matrix printer
with graphics, disk Basic etc.
Original packaging £1700 for
everything. Tel Jeremy Turner 01
607 3325. daytime.

® Texas T199/4A micro-computer
with speech synthesiser, speech
emulator 1, 1 game + manuals, -
£240. Tel 01-381 53842 Mrs
Williams.

ITT 2020, 48k Applesoft and
Palsoft ROMS software, bargan
£320, APple 11 143k disk drive,
£195 Seikosha GP80A Printer as
for BBC and Genie, £140. Intellivi-
sion Mazatron cartridge, £12.00 tel
Bristol 603252, 1

® Casio EX702P and FA2 inter-
face £70 only 8 months old. Write,
Climie, 91 Mosspark Avenue,
Glasgow GS2 1LQ.

® TRS-80 Model-1 Level2 16k
complete with leads. manuals..+
over £40 softwar (editor/gssembler;
Chess). + home-made games, All
for £190 or best offer. Telephone
Cambridge (0223) 842238 eve.

® TRS-80 Model | level 2 + 48k
expansion interfcace, green screen
meonitor, tandon disc drive and over

L------------_-_-----------------------

£200’s worth software and books.
£550 tel 051 342 5175 Merseyside.
® TRS-80 16k LI etc and £100+
software + books, magazines
CTR30. £180 ono. Epson MX70
Printer + interface cable etc £180
ono.Both above £320 ono Tel O
303 0513.

® PET 2001 8k old ROM integral
cassette deck, sound box, recently
serviced, manuals, books, software
dustcover £200 Tel Pudsey 0532
576921 eve.

® Sharp MZ80K — 48k memory
and over a hundred pounds of
_software, monitor, cassette recorder.
“Games include Pakman, Aseroids,
Space Invaders and many more. All
for £300! Tel Maidenhead 74896.
® ZX81 and 16k RAM. Almost
new leads, manual and mains adap-
tor inc. All £65 ono Steven

- McDonald 0360 311 341 41.
Juniper Drive, Milton of Campsie.
Glasgow G65 8HL.

® Acorn Atom 12k ROM 12k
RAM PSU and leads under 6 mths
old + over £50 of software incl.
Scramble Startrek Chess Puckman
Galaxians Dig-Dug £180 Tel Derby
9332) 514033.

BBC micro, model B. Hardly
used. includes all original packing,
leads, manual etc, + some games
and educational software, S350 ono,
+ £10 for Epson Printer lead. Tel
01-904 1311.
® VIC-20 + Arfon motherboard,
16k cartridge, super expander car-
tridge. As new all leads, manuals,
etc included £225 for quick sale.
Might separate. Tel: Welwyn 7667.
® Microline 80 — Reliable little
printer. Can be interfaced to most
computers, Friction, pin or tractor
feed, Full working order £130 Buyer
collects or pay deljvery. Tel: 01-670
8605 eve.
® 2 Teletypes for sale. ASR33 £50
and ASR35 £20. + manuals and
spares. Also Tektrosix Scope £40.
Tel St Albans{0727) 30305 after

6.00pm.

® Nascom 2 16k fuly eased and

working documentation and tape

recorder £300 ono 01-485 4773.

® Open University course PTS02.

Scif contained course comprising

computer, expansion board and

detailed manuals for teach yourself

Z80/8085 assembler and machine
_code. Cost £400 new. Accept £250

A Taylordaytime 05097 2386.

® HP41C Alhpha. numeric, pro-
grammable calculator with card
reader and quad RAM. Unwanted
xmas present first sensible offer
secares Tel Michael Cranwell
(0400) 61770 eves & w/ends.

® Apple I1+ 64k, disc-drive,
Hitachi monitor, joystick, paddles,
MX80 +graphics interface. Com-
plete basugs. windfalls. ALl manuals
ific. Pascal etc. Tons of software:
games, business, Pascal etc £1500
Tel Robert on 01-455 7308.

® TRS80 LII 16k system and
covers, all one year old + games,

| tapes and Basic instruction tapes,
books, Total value over £700 offers
over £300it0 0303 81 3336.

® UKI101, 8k RAM + fast load/
save mod. In ABS case, with leads
+ manual. £99 ono for quick sale.
575 3920.

® Tektronix 555 reapir or sell.
Offers? Wanted: Digital Analogue
and Analogue Digital Converter as
shown PCW January for TV, ready
assembled and working Tel Pipe
Gate (063081) 312 after 6pm.

® Acom Atom 38k RAM Basic,
Lisp, Toolbox, Wordpack, Via
manuals and some s/ware £189.
Tel: Redhill 68327 eve.

® Sharp PC-1211 with printer and
cassette interface. Complete with

I cables and manuals. As new. £80
Tel 01-668 8541 -

® Atari VCS i+ Binatone TV game
6 Atari cartridges inc. Missile Com-
and, Space Invaders, good condition
with new paddles; cost £2.40. Sell
£130. ono Tel London 727 3606
Adam eve weekends.

® MZ-80k Lunar Run. Adictive
Basic space game. Great sound and
graphics. You need skill for
Asteroids, Bombs, Doeking, Very
fast. Send £5 inc: To Mr P
Venables 29 Polsteads, Basildon,
Essex 5S16 4PH.

@ Atari 800 (48k) disk drive,
cassette recorder, Star Raiders, +
loads of tape and disk software, also |
various magazines. Hardly usd. only
4 mnths old, £700 ono Ter Preston
734 053.

® IEEE Interface board for Epson
MXB80/82FT printer to connect to
PET Commodore computer, Cat No
8162. + connecting lead. £64 new.
As new £450n0. Can

post if
required. Bedford (0234) 42460.
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Peter J Kiff
52 Stone Road
Broadstairs

For further information on ConiputerTown UK! see ‘CTUK News’
or Prestel page *800803 #

Andrew Stoneman
135 Birchdale Avenue
Newcastle-Upon-Tyne
Tyne & Wear

Christopher Bates
Ashford Main Library
Church Road
Ashford Kent

Chris Cooper

110 Church Road
Hanwell

London W7

Bill Gibbings

2 Longholme Road
Retford

Notts DN22 6TU
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CTUK! CONTACTS

J M A Kilburn (Headmaster)
Shawfield Norden,
Community Middle School
Shawfield Lane

Norden

Rochdale OL12 7QR

Robin Bradbeer

Polytechnic of North London
Holloway Road

London N7

Derrick Daines

18 Cuttings Avenue
Sutton in Ashfield
Notts

Patrick Colley

52 Queensway
Caversham Park Village
Reading

Berks RG4 0S.

Philip Joy

130 Rush Green Road
Romford

Essex

Peter Herring
Ordnance Road Library
Ordnanece Road

Enfield Middx

Ted Ellerton

25 Beachdale
Winchmore Hill
‘1 London N21

David Sharp Derek Knight or Bob Carter | Lyn Antill Tony Cartmell
S Bridgenhall Road Rayners Lane Library | Defoe House 54 Foregate Street
Enfield Imperial Drive Barbican Worcester WR1 1DX
Middx Rayners Lane London EC2

Middx 1 R L Saunders ,

[ eith Taylor 14 St Nicholds Mount
l117e ’{ngggtlg:ds Avenue Ray Skinner $ﬁ“ﬂbHydfaU|lC Works Hemel Hempstead

62 Central Avenue ornbury Herts
ﬁ’ﬁgﬁte Billi:gham Bradford BD3 8HG : -

Cleveland TS23 ILN Brigitte Gordon
Susan Kelly Alan Hooley 18 Purbright Crescent
Head of Reference Services | Brian Taylor %l Brammay Drive New Addington
PO Box 4 Tonbridge Area Library BO"'"gtL%"SHS Croydon CRO ORT
Civic Centre Avebury Avenue MbY .
Harrow Tonbridge _ Richard Powell
Middx Kent Vernon Quaintance 22 Downham Court

50 Beatrice Avenue South Shields
Andrew Holyer Paul Maddison Norbury Tyne & Wear
10 Masons Road Gardenways London SW16 4UN &
Mannings Heath Chilworth Towers Peter Earthy
Horsham Chilworth BJ Candy 46 High Street
Sussex RH13 6JP Southusgipton SOl 7JH 9 Oakwood Drive Church Stretton
Gloucester GL3 3JF Shropshire SY6 6BX
Derek Moody Peter Jarvis :
2 Victoria Teryace c/o Health Dept lllso %f,;gg;;‘ils 12 Alan Sutcliffe
DOTCheSS?Il_' i Corporation of London Bitterne P ‘\1)\/ Blll:'ﬁel}c\j Road
Dorset” ildhall okingham
' London EC2 Southamplon Sy Berks RG11 ISL
Pam Pollicott ! | Chris Woodford Allan Porten
South Ruislip Library Vernon Gifgg 31 Hopley Road 14 Foxmede
ictori 111 Selhurst Road Anslow Burton-On-Trent ;

Victoria Road Croydon Siatfordshire Rnyenhall End
T London SE25 6LH by,

Peter Stone or l Mike Perry, Sicve Chllas E N Ryan

y

John Stephen Bone Alan Strangman or Dave Lee IS Queens Square
2 Claremont Place Computing and Maths Depi.| The Libragy Eastwood
Gateshead The Polytechnic Ealing Réad Nottingham
Tyne & Wear Waulfruna Street Wembley NG16 3BJ

NES ITL

Wolverhampton WV1 ILY

Middlesex HAQ 4BR

These are all the European networks of which
we're aware. Most are free — but phone them for details.

Forum-80 Hull . .. (Forur-80 HQ)
Tel: 0482 859169, System operator:
Frederick Brown. International
electronic mail, library for
up/down loading software.
Forum-80 Users Group, Pet Users
section shopping list system hours,
7 days a week midnight to 8.00am,
Tues/Thurs 7.00pm to 10.00pm
Sat/Sun 1.00pm tp 10.00pm.

Forum-80 London ... Tel: 01-747

| 3191. System operator: Leon Jay.
Electric Mail, library for
downloadmg Systerii hours:
Tues/Fri/Sun 7.00pm to 11.00pm.

Forum-80 Milton ... (TRS-80
Users Group 80- th) Tel: 0908
566660. System operators: Leon
Heller and Brian Pain, Electronic
mail, library, newsletter, TRS-80
information system hours: 7 days a
week 7.00pm to 10.00pm.

Forum-80 Holland .

.. Operator:

Nico Karssemeyer; Tel: 01 313 512
533. Facilities: electronic mail,
program up/gownloadmg,

shopping list. Hours; Tues-Sat ACC ... members bulletin board,
1800-0700 nightly, continuous from | Peter Whittle (0908 44262).

1800 Sat-0700 Tues. ABC-80 .. . Stockholm (Sweden).
CBBS London . .. Operator: Peter | Tel: 010-468 190522

Goldman, Tel: 01-399 2136.
Facilities: electronic mail, program
downloading. Hours: Wed

0700-0930 & 1900-2200, Fr Elfa ... Sweden%ll0-468 7300 706.
1900-2200, Sun 1600-2200. Tree Tradet ... Sweden 010-468
Mailbox-80 Liverpool . .. 051:220 190522.

9733. System operatar: Feter
Toothill, Electronic mail, down-
loading TRS-80 information.

L'niversity Research Computer . ..
Sweden. Tel: 010-468 23660, guests
use password *66,66" for access.

DIARY DATA
e ’ Readers are strongly advised to Check details with exhibition organisers before makmg
ﬁ 