Canada $2,75/US $2.50/FF 8.80/FL 4.00/SFr 7,20/IR £1.11/
BFr 90.00/SKr 12.80/DKr 21.00/Lire 4200/DM 5.50 % & August 1982 75p
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ENCYCLOPAEDIA GALACTICA éETS NEARER!
Exclusive preview of Sony’s video-disk micro.
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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
Edinburgh EH3 6JN
Tel: 031-556 7354

MicroCentre Ltd

(Complete Micro Systems)

Britain’s independent
Cromemco importer
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courses” MMl

Which would you like to attend?

Digitus is running a number of courses to train users and potential users in the basic skills of micro-
computing. Conducted at our Central London Workshop, the courses provide hands-on experience
of microcomputers, demonstrations of working systems and tutorials on your particular needs.

—

INTRODUCTION
TO
MICROCOMPUTERS

One day's concentrated information on
microcomputing aimed at the potential
user in small and large organisations. A
practical course which includes
business applications of micros,
guidelines on selecting microcomputer
systems and an introductionto
programming.

—

WORDSTAR
WORDPROCESSING

Aone day course for people who want
to learn the fundamentals of
waordprocessing. Uses the popular
Wordstar wordprocessing package
available on most CP/M micros and
teaches by hands-on use.

< -

In addition to Wordstar, Micro-Pro Inc
have produced a variety of aids to
improve productivity in offices and
systems departments. This one day
course includes: Mail-Merge linked to
Wordstar @ Supersort sorting utility ®
CalcStarrows and columns
manipulation ® DataStar information
manager ® harnessing the“Star’
products together.

All courses provide access to an extensive range of

micro hardware, software and expertise,

Note: Wordstar and DataStar are registered trademarks of
Micro-Proinc.

I—'—

FUNDAMENTALS
OF PROGRAMMING

IN BASIC

Atwo day course designed to teach
the first principals of programming in
BASIC. Aimed at those with some
understanding of micros who want to
learn how to instruct their computer to
perform tasks.

( DATASTAR
INFORMATION
L EMENT

The DataStar data entry, retrieval and
management system is a powerful aid
which enables the educated user and
computer professional to build inform
ation systems economically and rapidly.

BookiIng Form (Please complete in BLOCK capitals)

Atwo day course far those who have
learned Basic from hands-on
experience and want.to brush up their
BASICtechnigues and learn some
timesaving software tools.

Training for Computer Professionals
Course in: Micro Technology for Management ®
Local Area Netwaorks ® Micros for Computer
Professionals.

Courses are run at the Workshop or on site.
Telephone or write for details.

Micro Technology Workshop Setin

8,500 sq.ft in Central London, the Workshop is a
few minutes from Covent Garden, Trafalgar
Square, Charing Cross, Embankment and
Waterloo stations. Specialist areas include:
Personal Computers, Technical Systems,
Business Systems, 16 bitand Local Network
Systemns, Bookstore and Training Rooms.
Booking and Fees The fee for all courses is
£80 per day plus VAT, payabie 14 days prior to
starting date.

To Digitus Ltd, 10-14 Bedford Street, London WCZ2E 9HE. Tel 01-379 6968 I

Name of delegate .

Nameofdelegate ... e,

Name ofdelegate ...
Courses/dates

Introduction to Microcomputers
Fundamentals of Programming in Basic
Improve your Basic

Wordstar Wordprocessing

DataStar Information Management
Micro-Pro Software Tools

[ Reserve places as foliows:

Date ... . I
...... Date ... l
...................... Cri@ . = N e l
[J Oct 11 |

[J Oct 12/13 » »
[J Oct 14/15 D' ItUS I
[J Nov 9 I
] Nov 10 :
[J Nov 11 I

Company/address ............

Signature ..

..... Position ..

.Tel.No. ..

pew/a/s2 |
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INSIDE

BRASIC
[Proaramming on the |

BOOKFARE
> Malcolm Peltu courts the wrath
of the micro fraternity yet again!

93CARDBOX
Kathy Lang Benchtests a unique
all-British data storage system.

lo EXPERT SORDSMANSHIP
The Exleigh Expert (alias

Sord M23).is the latest Japanese micro

to go under the Benchtest spotlight. A

SONY SMC-70
Another Japanese giant enters

the fray. We give a sneak preview of
the first personal computer with

direct video-disk connection. A

BENCHTESTS & REVIEWS

11 DRAGON 4

An exclusive first test of a new
£200 home colour computer made in
Wales.

13 SCREENPLAY
Dick Olney dips a toe into the
vast pool of ZX81 games software.

141 DCP SPEECH
A low cost speech synthesiser
for the ZX81 get a Checkout.

9 NCC SHOW REPORT

Jane Bird brings back the goodies
from the US’s most prestigious electro-
nics show, where 100 new micros
were launched!

117 SIRIUS GRAPHICS

The ACT Sirius has super high
resolution graphics potential. But how
do you get at them? Read on. . .

13 P FOR PERFECT

Sue Eisenbach and Chris
Sadler continue their appraisal of the
UCSD p-system.

1 42 ONE BIT AT A TIME

We begin a two-part examina-
tion of the most widely used serial
interface, RS232.

Founder Angelo ZgorelecaManaging Editor Dick Pountain: Editor Peter Rodwell: Programs Editor Maggie
Burton; Consultant Editor David Tebbutt; Sub Editor Steve Mann; Art Director Perrv Neville; Art Editor:
Phoebe Creswell-Evans; Designer Gllll&!‘l Lockhart; Art Assistant Nickii Reehal; Typesettmg Jane
Hamnell, Patrick’ Dmeen Advertisement Director Stephen England; Advertisement Manager Patrick
Dolan; sistant Advettisement Manager Claire Fullerton; Publlcxty/hess Relations Penny Flood;
Production Manager ‘Stephen Rowe; Advertisement Productlon Vie Lime, Anna Williamson; Advertise-

ment Design Kate Goode, Rick Gadsby

2 PCW



Cover illustration: Mark Watkinson

Vol 5 No 8 August 82

Screen Graphics: Mikki Rain

75BRAIN DUMP
Dick Pountain leaps onto his

favourite hobby horse — the
inadequacy of editors!

COMMUNICATIONS
The readers’ chance to get their
own back.

78_BANKS’ STATEMENT

More words of wisdom from the
micro-guru. This month he slags off
computer manuals,

NEWS & INFO Tt

NEWSPRINT
Kewney’s monthly round-up of
the news and the latest tackle.

790TUK NEWS
ComputerTowns’ own monthly

bulletin.

7 PCW SHOW ' c
Briefing .

on the
upcoming
show.

12 TJ’S WORKSHOP
A life-giving fix for Terminal
Junkies.

| News, Transaction File, CTUK

TECHNICALLY SPEAKING...

12 CALCULATOR CORNER
How to bust the password

protection on Casio’s fx602p.

Thoroughly irresponsible.

l 46 SUB SET
More useful assembler routines
for popular processors.

15 DIRECT ACCESS

Full User Groups Index
update (In Store has been held over
for a month to make room!). ACC

Centres Network Notes Diary Data.

l COMPUTER ANSWERS
Readers’ technical queries
answered by Sheridan Williams and

team.
16 iROGRAMS =

ots more _ SESMNRL
fun for keyboard [iFm
bashers, hand i
picked by the z
petite Ms Burton.

i

0DDS & ENDS

157 EEGINNERS R
START HERE !

Penetrate the jargon. f 1€
-

162 LEISURE LINES
d J Clessa’s latest prize brain
bender.

179 BLUDNERS
All our errors, hung out in
public.

2 480HIP CHAT
More malicious jibes, snide
asides and spurious innuendos.

CHANGE OF ADDRESS

The editorial & business address of
Personal Computer World is now:

PERSONAL COMPUTER WORLD
62 OXFORD STREET

LONDON W1
TEL 01 636 6890

This is the new address and telephone number for all
communications other than subscription and back issue enquiries.

Subscnptxons Manager Pam Harbor
Rathbone Place, London W1P 1DE,

London SW9. Tel: 01-733 444

;. Subscriptions rates UK: £11.50, Overseas: £20.00; Address 14
Computing Publications Ltd, 62 Oxford Street, London W1,

material may be reproduced in whole or part without written consent from the copynght holders
Printed Chase Web Offset St Austell Cornwall, Distributed by Seymour Press, 334 Brixton Road,

ABC

MEMBER OF THE AUDIT
BUREAU OF CIRCULATIONS
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SpectGum)

tailers who specialise in selling a range

Spectrum is a new, rapidly expanding group of independent ref

v populal;]hom:otl:lon;g:tceyr?s simple: ‘know-how. We (':‘an make ;I;;s l::lllatu'l‘l:a
! can
bhecause oul: lﬁllk Iruymg power ensures st prices and then can p

we won't be beaten on price and
that we select and buy at the be

penefis nCQlyeugl:uarantee it you find an item advertised and in stock at any other retailer.at a better price thanus,
e ding and excluding VAT - no hidden15% to suddenly uplift

will see we quote our pnces both inclu
by our prices easier to compare with our competitors.

i l{
s b;l; Zl::e“;:‘y(:l?gm we accept Barclaycard and Access as well as our own Spectrum Charge Ca d.
ilable. there are
Longer term credit terms are also aval tomer. In every one of our centres NG aIE
s is crucial to you as a custom 5 y COMMODORE VIC ?
We beXEvE I pmductd ‘l:m::e ':;uiacturers or distributors themselves. So we know what we ar: ;,;‘,):.;,::.;gcza':,:s,::I:,:l,:,"e,}
personnel who have bet:n trta'::e seyll and can help every customer, including the complete beginner, im: an i o A o £1 7 3 g
talking about on the pro utct: suit his or her needs. For us it's not just a matter of simply handing over a lt“ aou ;1:7;‘.,?:3?3% :;::r Uils
Lo L o it out. Our service includes ‘hands on” experience that we can pass on o ¥ et v orow name 11, | £199.99 INC.
leaving you on your own o A 0 n Spectrum Service Centres will insure that should your Micro soft ‘BASIC'is standard butadditional machine
es care s also well catered for. Qur own 5p warranties language is available via plug in cartridges. There is also a choice
After sal ible. We can also offer extended

of other programs for chess, music and languages as well as game

d running as quickly as poss!
itup an gas g Printer disk drive and other peripherals, software and books are al

machine ‘go down’ we will get

es. ritish Isles. available to further expand your use
at reasonable pric il order delivery we use Securicor for despatch to anywhere inthe B b e pandy
When it comes to mail o ur local shop at the time of ordering. EXCVAT | N
tis low and the service is good. Further details are available from yo dvertised item, ‘ VIC C2N cassette unit e |
The costislo  out that although not every Spectrum centre carries every a VIC Printer (plain paper, ractar) £20000 |£2:
Finally, we should point o have any difficulty, please telephone VIC Single floppy disc drive (5%") £304.35 |£3¢
they can always be obtained quickly from our central warehouse. If you have any ! | 3K RAM expansian cartridge £26.08 | £2
ey er Service on (0721) 66646. p— hic 8K RAM expansion carlridge. £3009 | £4
Spectrum Custom f Spectrum (UK) Ltd - Britain's largest photograp | 16K RAM expansion cartridge £65.17 | £
Spectmm CDmPUtef GI‘OUP I5a leISan of >p! | Super expander Hi Res cartnidge £30.39 | £3
. I Joystick £6.52 £
retailing group. Games paddles (pair) £1174 | £1
GAMES
Pragrammers Aid cartridge. £30.39 | £3
The made 400 has 16K of RAM and a touch sensitive keyboard. :‘Afc""i"e(?ﬂ'!f “é‘""_"’;:;amiﬂge Sggg 2
The 800 model has a professional style iter keyboard and a NIoUEpun\0asic 1
memory which is uses expandable to 40K, Add disk dr drives (upto 4) Avenger” (ROM) £17.35 | £1
and a printer andyou have a system of adequate power for business uses. Star Battle” (ROM) £17.35 | £1
“Jelly Monsters” (ROM) £1735 | £1
EXCVAT | INCVAT “Supér Lander” (ROM) £17.35 | £1
ATARI 806 16K COMPUTER (EXPANDABLE) £434.70 | £499.90 "Road Race” (ROM) £1735 | £1
ATARI 410 PROGRAM RECORDER £4348 | £50.00 “Rat Race" (ROM) £17.35 | £1
ATARI810 DiSK DRIVE £260.03 |£299.95 "e;gz"scassexre £434 | ¢
ATARI 822 THERMAL PRINTER £23043 |£264.99 BOOK
ATARI 850 INTERFACE FOR DOT MATRIX PRINTER | £117.39 | £134.99 Lears Computer Programming with the
ATARI 16K RAM EXPANSION FOR 800 £56.52 | £64.99 Commodare VIC £1.95 [ N
ATARI GAMES PAOOLES (PAIR) £1213 | £13.95 VIC Revealed. £10.00 | N
ATARI GAMES JOYSTICKS (PAIR) £12.13 | £13.95 VIC 20 Programmers Reference Guide £1495 | N
ATARI THERMAL PRINT PAPER (2 ROLLS) £348 | £4.00 VIC Computing Magazine £0.95 | N

ATARI BLANK DISKETTES (5) £13.91 | £15.99

SOFTWARE

INVITATION TO PROGRAMMING (1) £1387 | £15.95
INVITATION TO PROGRAMMING (3) £1996 | £22.95
CONVERSATIONAL FRENCH £3474 | £39.95

CONVERSATIONAL GERMAN. £3474 | £39.95

CONVERSATIONAL ITALIAN £3474 | £39.95 Prince PC31 - 12” Green Monitor. SPECIALPRICE | £8G.91 | £9¢
Developed by the Company ATARI 400 CONVERSATIONAL SPANISH £34.74 | £39.95 SANYD
famous forits TV and arcade MUSIC COMPOSER £31.26 | £35.95 Slim 3G Cassette Recorder {for use with Nascom). | £26.04 | £2
games the Atari Computers have TOUCH TYPING . £1387 | £15.95 CTT 3106 14" Colour TV Set £199.96 |£22
superb colour graphics and 7 ASTERQIDS £26.04 | £29.95 ACCUTRAK
facilities tor the manipulation of a MISSILE COMMAND £26.04 | £29.95 C12 Cassettes £0.43 £
visuals on the screen. PACKMAN £26.04 | £29.95 Single sided, doubie density disks (for
In-built “player- missile- L £249 90 INC.VAT J SPACE INVADERS £26.04 | £29.95 Cong.mouore. Atari, Apple.Ta:dyelc.)( £170 | £
graphics” enable the user to STAR RAIDERS £26.04 | £29.95 Double sided, double density disks (for Sharp
compose games to very professional standards. Any key onthe keyboard ~ SUPER BREAK-OUT £21.30 | £24.50 and Superbrain) £287 £
can be made to produce any character the user wishes on the screen. Atar]  VIOED EASEL. £21.30 | £24.50 Single sided, double density, double track
Computers have an extra mi onboard ially t0 enabie COMPUTER CHESS. £21.30 | £24.50 disks (for Nascom and Commodore 8050) £2.30 £
these unique features. There are over 200 programmable colours and GRAPHIT . £1213 | £13.95 Disk Bank Interlocking cases for diskettes, £391 £
tones and a wide range of programmable sounds. WORD PROCESSOR (DISK) £86.91 | £99.95 Olsk head cleaner . . . £13.00 | £1
Plug a "BASIC” cartridge in and you have a comprehensive ASSEMBLY EDITOR £34.74 | £39.95 Single part 11 x 9'/2" printer paper, hox of
computer. OE-REATAR! £17.00 | NoVAT =1} 2200 sheets £10.39 | £1
ALFRETON BIRMINGHAM CAMBRIOGE GUILDFORD LONOON SE9 MIDDLESBROUGH NOTTINGHAM WALLINGTON WIGAN
Gordon Harwood Sherwoods KPLtd The Modet Shop Square Deal McKenna & Brown Cameo Computers Surrey Micro Systems Ltd Wilding Ltd
69/71 High Street Great Westem Arcade 12aKings Parade 23 Swan Lane 375 Footscray Road 190 Linthorpe Road 8/9/10 Trinity Walk 53 Woodcote Road 11 Mesnes St
Alfreton Derbyshire Birmingham 2 Cambridge Guildford New Eltham Middlesbrough Nottingham Wallington Wigan
Tel: 0773832078 Tel: 021236 7211 Tel: 0223 68087 Surrey GU1 4EQ tondon SE9 Tel: 0642 248345 Tel: 0602 42912 Surrey Lancs
BASILDON Tel: 0483 3915 Tel: 018591516 NEWCASTLE READING Tel: 01647 5636 Tel: 0942 44382
Godfrey's g:‘t“"""’ CARTIEE HARROW LONODN W1t Turners David Saunders WATFORD WOKING
28-32 East Walk % ghos:”td Ral;darl'C:xs- A Camera Afts Electroleisure 29-31 High Fiars Computer Centre SRS Microsystems Ltd Harpers
Town Centre T 18-22 High St Arcade {Micra Computer 120 Notting Hill Gate Elon Square 8 Yield Hall Place 94 The Parade 7173 Commercia
Basildon wa ”' oy ?Im'" Division) London W1l Newcastle Reating High Street Woking
Essex 3 T'SUZ;); ;Dé’;g . el: 0222 31960 24 St Ann’s Road Tel: 012217029 Tel: 0632 612901 Berks Wattord Surrey
Tel: 0268 289379 £ DERBY Harrow Middlesex MACCLESFIELD NEWCASTLE-ON-TYNE Tel: 0734 580719 Herts Tel: 04862 61061
BASINGSTOKE BRIGHTON CTEIeaonice Tel: 01427 5469 Camera & Computer Newcastle Camera TEDDINGTON Tel: 0923 26602 WORCESTER
Fisher's Capricorn The Spot LEEDS Centre & Computer Mart “Andrews’ WEST BROMWICH David Waring Ltd
2/3 Market Place 1Queens Road Derby 8ass & Bligh 118 Mill Street 16 Northumberland 49 Broad Street Bell & Jones 1 Marmion House
Basingstoke Brighlon Tel' 0332 44760 4 Lower Briggate Maccleslield Court Teddington 39 Queens Square High Street
Hants Sussex Lgeds W Yorkshite Cheshire N e Middi West Bromwich Worcester
Tel: 0256 22079 Tel: 027329634 Tel: 0532 45445 Tel: 0625 27468 Tel: 0632 327IGI Tel: 01977 4716 Tet: 0215530820 Tel: 0905 27551
bor N
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The MZB0A is the neweomer to the Sharp range
with the serious user very much in mind in the design.

A complete stand-alone 48K system incorporating
a profiled typewriter keyboard with numeric pad and a 9”
green display screen. The “BASIC” contains a number of very

useful additions over the SHARP MZ80A

previous models

Aftull line up of peripherals ]
further add to the ver- U

satillty of this machine.

INCLUDES £75 OF FREE L£548.99 INC.VAT

SOFTWARE.

SHARP PERIPHERALS FOR M280A EXCVAT | INC VAT

* Twin floppy disk unit (5% ") . £590.00 |£676.50

* Single floppy disk unit £400.00 |£460.00 I i

* Floppy disk interface card £100.00 |£115.00 " EXCVAT | tNC VAT

* Floppy disk cable. £24.00 | £27.50  pC1211 Cassette and printer interface £6083 | £69.95

* Master diskette and manual .| £31.00 | £35.66 PC 1500 Computer £147.78 |£169.95

* B0 col printerinc. cable, 1/0 card and ROM £415.00 1£477.25 PC 1500 Printer/cassette interface. £130.39 |£149.95

* 80 col friction printer, 1/0 card and ROM £475.00 [£546.25 PC 1500 4K RAM upgrade £4343 | £49.95

% 132 col printer, inc. cable, I/0 card and ROM £845.00 |£971.75 SHARP PERIPHERALS FOR MZB0K

* Expansion unit {required for disk drive and/ * Twin floppy disk unit (5%a ") including I/0 card, £702.49 [£807.86

or printer). £100.00 {£115.00 diskette, manualand cable £378.91 |£435.75

* Universal interface caid £45.00 | £51.75 s Dot matrix printer

* Assembler tapes and manual .| £4200 | £48.30 * Expansion interface (required for either/both above) | £96.00 [£110.40

* FDOS. .| £85.00 | £97.75 s Machine code language tape and manual £17.57 | £20.20

* MZBOK to MZBOA converter tape .| £t0.00 | £11.50 * Assembler tapes and manual £36.00 | £41.40
Hand held computers from Sharp give you a pocket genius at your * Basic compiler £40.00 | £46.00

command. We sell the well established PC1211 and the new 1500. * Pascal £40.00 | £46.00
The PC1211packs high per functions with Basic | * Double precision basic. £38.00 | £43.70

into a slim. compact body. You can extend your PC1211 with a cassette
interface or printer/cassette interface.
The new PC 1500 takes technology close to personal computer ability. STOP PRESS! Atthe time of going to press we still have a few

Its compact bady has 16K bytes of ROM and 3.5K bytes of RAM. With an af the very popular Sharp MZ80K computer. It has 48K RAM (approx 34.5
extended alpha baslc numeric. You can then go further with the 4K or 8K user when aperating BASIC), a BASIC SHARP MZ BUK
RAM upgrades. There’s also, for the first time in hand held computers, a tape manual as well as an appliction

four colour graphic printer or a combined printer and cassette interface. tape and demo tape. It's anincredible

PC12t1 Computer . .| £65.00 | £74.75 package at the price.

PC1211 Cassette interface e £11.26 | £12.95 Phone now for availability. Q
'

£425.00 INC.VAT |

_ TheNascomisa THE NASCOM
B(|t|sh designed and built ‘SPEC'AL EDITION'

microcomputer and one

of the first home micros
to appear in this country, 4 2 9 9
some five years ago. L)

BASIC Computer Programs for the Home. £9.50
Since then, it has EAQSIC, Afs;li lpachlng guide (2nd edition) H ::;:
g icrosoft Basic b
been developed into one [ £49444 INC.VAT J More Basic Games. £6.95
of the mast pawerful and expandable systems around. Software Secrets (Sharp) £5.95
It can have up to 206K onboard memary, combined Getting Acquainted with your Acorn Atom £7.95
with superb colour graphics, disk drives, printers and varigus Instant Basic . £8.95
input/output facilities can be added. ﬁ",' d': y:té needa P:vpsonal Computer ig;g
Tested Games and Programs !

) .S‘I.Ifohlls the versatility of llus mlcro lham ?:as.bfen 3 Games or Apple - TRS 60 PET o oe g
holel boaking systems, blood glounlng weaponry and gyatlzmyngzi%e;;;g‘yw' AL \ :;32 8
satellite tracking. . Getting Acquainted ZX81. . £5.05 | 2

Previously looked upan as a machine for the Hints and Tips ZX81 £4.25 g
knowledgeable hobbyist only Spectrum now bring you the We stock an extensive range of books to help you. Check below Mastering Machine Cade ZX81 £7.50 [ =
opportunity to embark upan this remarkable sphere of and we're sure you'll find something 10 whet your appetite. Not Only 30 Programs ZX81 £6.95 <>t
computing in the easiest possible way. A ready to plug in CP/M Handbook £11.50 7} ZX81 Companion . £7.95 o
and use ‘SPECIAL EDITION’ Nascom programmable in DONT . . .. £9.65 | N2 | ZX81PocketBook £3.95 | =
machine code or BASIC is now available from us. Programming the Z80 . £11.95 8 What can | do with 1K ZX81. £4.95
1 you are serious about computing the *SPECIAL EDITION’ :;zs’;x;“g;‘:;::lgfuz' : Slg;g b= :sss&gﬁ?’:‘zm‘;“ 2x81 g;?g
'r::;';' s‘:’:e' '?“kl' ":e ";:':"):::c"'“fa';""’"’” Gal BASIC Handbook (2nd edition). . £1495 [ 2 | Computers for Everyone ! £6.15

gy asmpen iy REdETESYOLY A-Z of Computer Games £5.60 — Some Common Basic Programs Atari. £11.10
computer to 56K. Atari Basic . £5.95 | = | 49 Explosive Games ZXB1 £5.95

EXCVAT  INC VAT Basic ‘BASIC". . . £9.95 o Practical Programs BBC & Atom £5.95
THE NASCOM 'SPECIAL EDITION" . . . . | £429.95 {£494.44 BASIC Computer Games £6.95 | = | 34 Amazing Games. £4.95
*SPECIAL EDITION’ 48K RAM BOARD . . | £130,00 |£149.50 BASIC Computer Programs for Business (VOL 1) £8.55 30 hr Basic BBC £5.50

Spectrum Computer [_Jentres
) operate on an exclusive area
Sasis and if you would like to know more about our

n or Alan Warren now on
!J'UUD comaCt Mlke Ster Spectrum (UK) Limited, Unit 6,

Marlborough Trading Estate,
(072] > 66646- Latimare Road. SL Albans. Hets.

e . COMPUTER GROUP




If t
supply the p%ﬁﬁﬁlﬁs you need,

INFORMATION MANAGEMENT-WORD P
ROGESSING - AGGOUNTING - STOGK GO
NTROL- INVOIGING - SALES LEDGER - PU
RGHASE LEDGER - DATA ANALYSIS - STAT
ISTIGS - PAYROLL - FINANGIAL PLANNING
HINANGIAL MODELLING - PROJEGT PLAN
NING-TIMEGOS” NG - PETROL ST
ATION MANAGE MENT-RETAILG
ONTROL- GASH b JOK-HOTELBILL
ING - DAIRY MANAGEMENT - HOTEL BOO
KING - TAGHOGRAPH ANALYSIS-NEWSA
GINTS MANAGEM  ENT-GOSTING-PL
ANNED MAINTENA  NGE-BOILER EVAL
UATION-STRUGTU  RAL ENGINEERING
STRUGTURAL ANAL, 3lS - PLANE FRAME

Commodore handles a greater, hO C an the country, even the most
more comprehensive range of W @ specialist programis easier tofind
software than any other micro-computer company.  and cheaper to buy.

Each software package has been written by Of course, the finest software is only as good as
anexpert in his field to provide the : the machines that process it and Commodore
most effective solution to an | computers and peripherals are, quite simply, the
endless number of business finest of their kind.
problems. Computer systems that are backed by

The scope offered | probably the most expert and comprehensive
by Commodore systems is | dealer network in the country.
vast, encompassing busin-
esses as diverse as farming can’t help, no-one can.
and pharmacy. So why not come in and talk to us. We

promise you'll feel the same way.

Small and large
businesses alike from den- ‘TOH&OT\E TR R T —l
tists and. SOhC}tOI'S to huge COMMODORE RANGE OF COMPUTERS,
Corporatlons llke ICI and PERIPHERC%S AND APPRO\C’EOD SOFTWARE, I
e ; SIMPLY COMPLETE THIS COUPON AND
Guinness. Whgtever the size of SEND TO: COMMODORE INFORMATION |
your business, it’s our business to CENTRE, 675 AJAX AVENUE, SLOUGH,

help make you more efficient and BERKS SLI 4BG, OR TELEPHONE: SLOUGH (0753 79292.,|

That's why we're so confident that if we

more profitable. I NAME (MR/MRS/MISS) I
In fact, the problems we can’t solve immedi- ¥ -yoany

ately are few and far between. And as we're | I

the most widely used business computer system in I LB I

commodore I —

Changing business forthebetter. | _ _

6 PCW



TEXAS INSTRUMENTS

You can’t get a Home Computer
from Texas Instruments under 16 K RAM.

Make the nght move into computing
with the Home Computer from Texas
Instruments. It gives you a large combined
RAM/ROM capacity up to 110 K Byte and
the ability to expand with a full range of
peripherals and software. So as your know-
ledge of computers increases the TI Home
Computer will grow with you.

Just compare the versatility of the T1
Home Computer with its price -you’ll find
it real value for money that will prove to be
a good long term investment.

The TI-99/4A is a sophisticated com-
puter designed not only for the beginner
with its ease of operation, but also for the
professional with its vast computing power
through a 16 bit microprocessor. And it
simply plugs into an ordinary household

set.

With its high resolution graphics with
32 characters over 24 lines in 16 colours
(256 x192 dots), 3 tones in five octaves plus
noise, and BASIC as standard equipment
and options such as other programming
languages- UCSD-PASCAL, TI-.LOGO
and ASSEMBLER - and speech synthesis,
you’ll find that the TI 99/4A more than
compares with the competition. Especially
when the starting price 1s around £200.
When you want to solve problems there are
over 600 software programs available
worldwide - including more than 40 on
easy-to-use Solid State Software® Modules.

After all, from the inventors of the
microprocessor, integrated

circuit and microcomputer, o
it’s only natural to expect [7
high technology at a realistic
price.
%é We’ll help you do better.
TEXAS INSTRUMENTS
g LIMITED

PCW 7



New 1X81 Softwa
from Sindair.

A whole new range of software for
the Sinclair ZX81 Personal Computer
is now available — direct from Sinclair.
Produced by ICL and Psion, these
really excellent cassettes cover
games, education, and business/
household management.

Some of the more elaborate pro-
grams can only be run on a ZX81
augmented by the ZX 16K RAM pack.
{The description of each cassette
makes it clear what hardware is
required.) The RAM pack provides 16-
times more memory in one complete
module, and simply plugs into the rear
of a ZX81. And the price has just been
dramatically reduced to only £29.95.

The Sinclair ZX Printer offer full
alphanumerics and highly-sophisticated
graphics. A special feature is COPY
which prints out exactly what is on the
whole TV screen without the need for
further instructions. So now you can
print out your resuits for a permanent
record. The ZX Printer plugs into the
rear of your ZX81, and you can
connect a RAM pack as well.

Games

Cassette G1: Super Programs 1 (ICL)
Hardware required — ZX81.

Price - £4.95.

Programs — Invasion from Jupiter.
Skittles. Magic Square. Doodie. Kim.
Liquid Capacity.

Description — Five games programs
plus easy'conversion between pints/
galions and litres.

Cassette G2: Super Programs 2 (ICL)
Hardware required — ZX81.

Price — £4.95.

Programs — Rings around Saturn.
Secret Code. Mindboggling. Silhouette.
Memory Test. Metric conversion.
Description — Five games plus easy
conversion between inches/feet/yards
and centimetres/metres.

Cassette G3: Super Programs 3 (ICL)
Hardware required — ZX81.

Price — £4.95.

Programs - Train Race. Challenge.
Secret Message. Mind that Meteor.
CharacterDoodle. Currency Conversion.
Description — Fives games plus currency
conversion at will — for example,
dollars to pounds.

Cassette G4: Super Programs 4 (ICL)
Hardware required — ZX81.

Price— £4.95.

Programs — Down Under. Submarines.
Doodling with Graphics. The Invisible
Invader. Reaction. Petrol.

Description — Five games plus easy
conversion between miles per gallon
and European fuel consumption figures.

8 PCW

Cassette G5: Super Programs 5 (ICL)
Hardware required — ZX81 + 16K RAM.
Price — £4.95.

Programs — Martian Knock Out.
Graffiti. Find the Mate.
Labyrinth. Drop a Brick.
Continental.
Description — Five
games plus easy
conversion

between English and
continental dress sizes.

Cassette G6:

Super Programs 6 (ICL)
Hardware required — ZX81 + 16K RAM.
Price — £4.95.

Programs — Galactic Invasion, Journey
into Danger. Create. Nine Hole Golf.
Solitaire. Daylight Robbery.
Description — Six games making full use
ofthe ZX81's moving graphics capability.

Cassette G7: Super Programs 7 (ICL)
Hardware required — ZX81.

Price: — £4.95.

Programs — Racetrack. Chase. NIM.
Tower of Hanoi. Docking the Spaceship.
Golf.

Description — Six games including the
fascinating Tower of Hanoi problem.

Cassette G8: Super Programs 8 (ICL)
Hardware required — ZX81 + 16K RAM.
Price — £4.95.

Programs — Star Trail (plus blank tape on
side 2).

Description — Can you, as Captain
Church of the UK spaceship Endeavour,
rid the galaxy of the Klingon-menace?

Cassette G9: Biorhythms (ICL)
Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — What are Biorhythms?
Your Biohythms.

Description — When will you be at your
peak (and trough) physically,
emotionally, and intellectually?

Cassette G10: Backgammon (Psion)
Hardware required - ZX81 + 16K RAM.
Price — £5.95.

Programs — Backgammon. Dice.
Description — A great program, using
fast and efficient machine code, with
graphics board, rolling dice, and doub-
ling dice. The dice program can be
used for any dice game.

Cassette G11: Chess (Psion)
Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — Chess, Chess Clock.
Description — Fast, efficient machine
code, a graphic display of the board and
pieces, plus six levels of ability, combine
to make this one of the best chess pro-
grams available. The Chess Clock
program can be used at any time.

/

b,

Cassette G12:
Fantasy Games (PS|on) ‘s .
Hardware required — ZX81 (or ZX80

with 8K BASIC ROM) + 16K RAM.

Price — £4.75.

Programs — Perilous Swamp. Sorcerer's
Island.

Description — Perilous Swamp: rescue
a beautiful princess from the evil wizard.
Sorcerer’s Island: you're marooned. To
escape, you'll probably need the help
of the Grand Sorcerer.

Cassette G13:

Space Raiders and Bomber (Psion)
Hardware required — ZX81.+ 16K RAM.
Price — £3.95.

Programs — Space Raiders. Bomber.
Description — Space Raiders is the ZX81
version of the popular pub game.
Bomber: destroy a city before you hit a
sky-scraper.

Cassette G14: Flight Simulation (Psion
Hardware required — ZX81 + 16K RAM.
Price — £5.95.

Program — Flight Simulation (plus blank
tape on side 2).

Description — Simulates a highly
manoeuvrable light aircraft with full
controls, instrumentation, aview through
the cockpit window, and navigational
aids. Happy landings!

Education

Cassette E1: Fun to Learn series ~
English Literature 1 (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £6.95.

Programs — Novelists. Authors.
Description — Who wrote ‘Robinson
Crusoe’? Which novelist do you
associate with Father Brown?

Cassette E2: Fun to Learn series -
English Literature 2 (ICL)

Hardware required — ZX81 + 16K RAM.
Price - £6.95.

Programs — Poets, Playwrights. Modern
Authors.

Description — Who wrote ‘Song of the
Shirt’? Which playwright also played
cricket for Englang?
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Cassette E3: Fun to Learn
series — Geography 1 (ICL)
Hardware required - ZX81 +
16K RAM.
Price - £6.95.

Programs - Towns in England and
ales. Countries and Capitals of Europe.
2scription — The computer shows you
nap and a list of towns. You locate
e towns correctly. Or the computer
allenges you to name a pinpointed
ration.

ssette E4: Fun to Learn series -
story 1 (ICL)

ardware required — ZX81 + 16K RAM.
ice — £6.95.

ograms — Events in British History.
itish Monarchs.

2scription — From 1066 to 1981, find
t when important events occurred.
2cognise monarchs in an identity
rade.

ssette E5: Fun to Learn series -
ithematics 1 (ICL)

irdware required — ZX81 + 16K RAM.
ice - £6.95.

ograms — Addition/Subtraction.
Jltiplication/Division.

2 scription — Questions and answers
 basic mathematics at different
sels of difficulty.

ssette E6: Fun to Learn series —
isic 1 (ICL)

irdware required — ZX81 + 16K RAM.
ice — £6.95.

ograms — Composers. Musicians.
scription — Which instrument does
mes Galway play? Who composed
ster Grimes'?

ssette E7: Fun to Learn series -
rentions 1 (ICL)

irdware required — ZX81 + 16K RAM.
ce — £6.95.

ograms — Inventions before 1850.
yentions since 1850.

2scription — Who invented television?
hat was the ‘dangerous Lucifer'?

ssette E8: Fun to Learn series -
elling 1 (ICL)

irdware required — ZX81 + 16K RAM.
ce — £6.95.

ograms — Series A1-A15, Series B1-B15.
‘scription — Listen to the word spoken
 your tape recorder, then spell it out
 your ZX81. 300 words in total

itable for 6-11 year olds.

Business/household
Cassette B1: The Collector’s Pack (ICL)
Hardware required — ZX81 + 16K RAM.
Price — £9.95.

Program - Collector’s Pack, plus blank
tape orside 2 for program/data storage.
Description — This comprehensive pro-
gram should allow collectors (of stamps,
coins etc.) to hold up to 400 records of

up to 6 different items on one cassette.

Keep your records up to date and
sorted into order.

Cassette B2; The Club Record
Controller (ICL)

Hardware required — ZX81 + 16K RAM.
Price — £9.95.

Program — Club Record Controller plus
blank tape on side 2 for program/data
storage.

Description — Enables clubs to hold
records of up to 100 members on one
cassette. Allows for names, addresses,
‘phone numbers plus five lots of
additional information — eg type of
membership.

| To: Sinclair Research, FREEPOST, Camberley, Surrey, GU15 3BR.
Please send me the items | have indicated below.

Cassette B3: VU-CALC (Psion)
Hardware required - ZX81 + 16K RAM.
Price - £7.95.

Program - VU-CALC.

Description — Turns your ZX81into an
immensely powerful analysis chart.
VU-CALC constructs, generates and
calculates large tables for applications
such as financial analysis, budget
sheets, and projections. Complete with
fullinstructions.

Cassette B4: VU-FILE (Psion)
Hardware required — ZX81 + 16K RAM.
Price - £7.95.

Programs - VU-FILE. Examples.
Description ~ A general-purpose infor-
mation storage and retrieval program
with emphasis on user-friendliness and
visual display. Use it to catalogue your
collection, maintain records or club
memberships, keep track of your
accounts, or as a telephone directory.

How to order

Simply use the FREEPOST order
form below and either enclose a
cheque or give.us your credit card
number. Credit card holders can order
by phone - simply call Camberley
(0276) 66104 or 21282 during office
hours. Either way, please allow up to
28 days for delivery, and there’s a
14-day money-back option, of course.

Sirnciair
Z X8I
SOFTWARE

Sinclair Research Ltd,

Stanhope Road, Camberley, Surrey,
GU153PS.

Tel: Camberley (0276) 66104 & 21282.

I Item Item
I Qty | Cassette Code | price |Total| |Qty Cassette Code | price |Total
G1: Super Programs 1 30 |£495 E2: English Literature 2 45 | £6.95
I | G2: Super Programs 2 31 [£495 L E3: Geography 1 46 | £695
G3: Super Programs 3 32 |£495 | | E4:History1 47 | £6.95
| G4: Super Programs 4 33 [£495 ES: Mathematics 1 48 | £6.95
| G5: Super Programs 5 34 (£495 E6: Music1_ 49 | £695
| Gé: Super Programs 6 35 |£4.95 | E7:Inventions 1 50 | £6.95
i r(&S_u;ﬁrprograms7 36 |£4.95 EB8: Spelling 1 51 | £695 | |
| G8: Super Programs 8 37 |£495 B1: Collector’s Pack 52 | £995 _I
G9: Biorhythms 38 |£6.95 B2: Club Record Controller | 53 | £9.95 |
G10: Backgammon 39 |£595 | q_BS: VU-CALC 54 | £795
|| G11:Chess 40 |£695 B4:VU-FILE 55 | £795 |
| G12: Fantasy Games L 41 |£475 ZX 16K RAM pack 18 |£29.95
(G13: Space Raiders & Bomber| 42 |£395 i ZX Printer 27 |£59.95 |
| G14: Flight Simulation 43 |£595 Post & packing-
EY: English Literature 1 44 |£695 SniAioid=aslhardivare E2EE |
TOTAL £ |
| enclose a cheque/postal order to Sinclair Research Ltd for £
Please charge my *Access/Barclaycard/Trustcard no. |
*Please delete as applicable. | 8 ™1 T | |
I MriMresiMiss | | | | | | [ | | O | O
IAddresslll 1 N Y N | B | S |
A, I (L L) ) | DRI AN [ ——
Illllll-lllilLl-ILll.lJl:[Imqejl
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'} : F e ) % ', o‘
MICROLINE 80 MICROLINE 83A
B 80column B 80cps B Full 136 columns M 9x9 matrix
B block graphics B 120 cps bi-directional

B pin, friction or tractor feed B andallfeatures of 82A

MICROLINE 82A "MICROLINE 84

B 80 column B 9 x9 matrix Full 136 columns

120 cps bi-directional Mode 1 — 200 cps (400 cps skip)
multiple interface capability Mode 2 —near letter quality
pin-addressable or block High-resolution graphics
graphics | w Down-line-loadable w
etc,, etc,, etc. character set o

Total flexibility QQAQ_

Ring Jane for your local stockist
X-Data Limited, Equipment Wholesalers.
750-751 Deal Avenue, Slough Trading Estate, Slough, SL1 4SH
Telephone: Slough (0753) 72331; Telex: 847728




Genie I & II Approved Dealers fb/ . ®

RVON Microstyle, Bath, 0225 334659/319705. BEDFORD
Comserve, Bedford, 0234 216749. BERKSHIRE P.C. P,
Reading, 0743 589249. Castle Computers (Windsor),
0753558115. BIRMINGHAM Ward Electronics,
Birmingham, 021 554 0708. Consultant Electronics,
Birmingham, 021 382 7247. A. E. Chapmanand Co., i
Cradeley Heath, 0384 66497/8. BUCKINGHAMSHIRE
Photo Acoustics, Newport Pagnell, 0908 610625. L °
CAN[BRIDGESHIRE Cambridge Micro Computers,
Cambridge, 0223 314666. CHESHIRE Hewart
Electronics, Macclesfield, 0625 22030. Mid Shires
Computer Centre, Crew, 0270 211086. CUMBRIA
Kendal Computer Centre, Kendal, 0539 22559. DORSET S o P
Blandford Computers, Blandford Forum, 0258 53737.
Parkstone Electrics, Poole, 0202 746555. ESSEX Emprise, [ ] pos
Colchester, 0206 865926. GLOUCESTERSHIRE
HAMPSHIRE Fareham Computer Centre, Fareham, Py
Hampshire, Fareham, 231423, HERTFORDSHIRE Photo C ’
Acoustics, Watford, 0923 40698. Q Tek Systems, Stevenage,
0438 65385, Chrisalid Systems and Software, Berkhamsted, L4
044 27 74569. KENT Swarley Electronics, Swanley, 0322 64851. ® %
LANCASHIRE Harden Microsystems, Blackpool 0253 27590. Sound &
Service, Burnley, 0282 38481. Computercat, Leigh, 0942 605730, BEC
Computerworld (Liverpool) 051-708 7100. LEICESTERSHIRE Kram e
Electronics, Leicester, 0533 27556. LONDON City Microsystems, EC2, ® .0
01 588 7272/4. Wason Microchip, N18, 01 807 1757/2230. Premier ° »
Publications, Anerley SE20, 01 659 7131. NORTH EAST Briers Computer L4 L]
Services, Middlesborough, 0642 242017. General Northem Microcomputers, ’ ™~ d . L)
Hartlepool, 0783 863871. HCCS Associates, Gateshead, 0632 821924. e .~
NOTTINGHAMSHIRE Midland Microcomputers, Nottingham, 0602 298281, ®
Mansfield Computers, Mansfield, 0623 31202. East Midland Computer
Services, Arnold, 0602 267079. Electronic Servicing Co., Lenton, °
0602 783938. NORFOLK Anglia Computer Centre, Norwich, 0603 29652. (]
Bennetts, Dereharn, 0362 2488/9. OXFORDSHIRE Micro Business Systems, o "
\éﬂﬁmgy. 0993 73145. Pebbl%%llovg'}..tscig(;ﬂéame) 084;412(1) 5368 .YSSCQI’I‘LAND

sco Computing, Glasgow 4 dinburgh: 031 557 393 .
Computer and Chips, St. Andrews, 0334 76206. Scotbyte Computers, SO].e ImpOI’tGI’S .

Edinburgh, 031 343 1055. Victor Mormis and Co. ,Glasgow, 041 221 8958.
SHROPSHIRE Tarrant Electronics, Newport 0952 814275. SOUTH WEST
Diskwise, Plymouth (0752) 267000. West Devon Electronics, Yelverton,

082 285 3434, Bits and Bytes, Barnstaple, 0271 72789. SUFFOLK Elgelec Ltd.,
Ipswich, 0473 711164, SURREY Catronics, Wallington, Surrey, 01 6696700/1.
Croydon Computer Centre, Thomton Heath, 01 689 1280. WALES Tryfan
Computers, Bangor, 0248 52042. WEST MIDLANDS Allen TV Services,
Stoke on Trent, 0782 616929. WILTSHIRE Everyman Computers, Westbury,
0373 823764. B&D Computing (Swindon), 0793 762449. YORKSHIRE

Media 5 Ltd; Sowerby Bridge 0422 33580. Advance TV Services, Bradford,

0274 585333. Huddersfield Computer Centre, Huddersfield, 0484 20774,
Comprite, Bradford, 0274 668890. Superior Systems Ltd., Sheffield,

0742 755005. Photo Electrics, Sheffield, 0742 53865, Ebor Computer
Services (York) 0904 791595, NORTHERN IRELAND Business
Electronic Equipment, Belfast, 0232 46161. Brittain Laboratories,

PSRN Chesterfield Road, Matlock, Derbyshire DE4 5LE.
Telephone: 0629 4998, Telex: 377482 Lowlec G.
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BEFORE YOU BUY
YOUR MICRO!

ﬁ- 'COMPUTER, PRINTER, DISC DRIVES & ACCESSORIES

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

G VEUSA RING
- ON 01-441 2922

AND SAVE £££'s WITH THE
. LOWEST PRICE. GURRANTEE

4g;All products carry a 1 year guarantee (parts & labour) !
: Pa‘? an- extra 10% for a 2 year guarantee

| INSTANT CREDIT
Just pay the
deposit by Credit

- Card and
take It aWay

ALETIIE TR NN
MAIL ORDER SHOP

“Europes Largest Dlscount A s

39 (Close to NewBarnet:BR:Station~Moorga® Lin
Personal Computer Stores Telophone: 01441 5922 (Sales) 01449 6596
Telex: 298755 TELCOM G

TELEPHONE SALES OPEN (BARNET) - 10am.- 7pm - Monday @m Saturday

OPEN 24 hrs. 7 days a week 311 Edgware-RONEMBndon W2

01-449.6596 Telephone: 01-262 0387
OPEN (LONDON)‘_ IO m - 6pm - Monday to Satur day

g
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" AFREEI2"'MONITOR
WITH EVERY

0

Personal Business Computer!

Available NOW from DATALINK the amazing Osbore 1 is the totally portable 64K
personal business computer. An incredible breakthrough for mobile executives, sales
personnel, engineers etc., Osborne 1 weighs only 241b and fits under the standard airline seat!

And just loook at DATALINK's special introductory offer
WORTH NEARLY £200! —

— A FREE 12" QUALITY GREEN MONITOR

which Interfaces with the Osborne for home use PLUS A BOX OF HIGH
QUALITY BASF DISCS complete with SUPERIOR LIBRARY CASE! FREE!

Datalink’'s price-£1250+VAT!

The Osbome package also includes as standard: WORDSTAR,®
SUPERCALC,™ MAIL MERGE,® MBASIC,® CBASIC® and CPM®

Take advantage of this superb offer while it lasts.
Cash with order — Personal buyers welcome. Post FREE in UK!

MICROCOMPUTER SYSTEMS (UK) LIMITED
\ 10 Waring House, Redclitte Hill, Bristol BSL 6TB Tel: Bristol (0272) 213427 Telex: DATAL G 44807 J

24 hr answering service
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THE ZX 81COMPANION

by Bob Maunder. ISBN 0907211 01 1

If you have a Sinclair ZX81 and want to use it
to its full potential then, as the experts have all
agreed, this is the book for you. It contains
detailed guidelines and documented programs in
the areas of gaming, information retrieval and
education, as well as a unique listing of the 8K
ROM for machine code applications.

‘Far and away the best . . . once again Linsac has
produced the book for the serious end of the
market’. — Your Computer, November 1981.

‘The ZX81 Companion is a most professional
product . . . with many good illustrative
programs, tips and warnings’. — Education
Equipment, October 1981.

‘Bob Maunder’s attempt to show meaningful
uses of the machine is brilliantly successful . . .
thoughtfully written, detailed and illustrated
with meaningful programs ... To conclude —
the book is definitely an outstandingly useful
second step for the ZX81 user’. — Educational
ZX80/81 Users’ Group Newsletter, September
1981.

Send cheque for £7.95 to: (P&P INCLUDED IN U.K.)

LINSAC 68 Barker Road, Linthorpe,
(Pcw)  Middlesbrough, Co.Cleveland TS5 5ES




The very first

\ , perfect arcade
“quality Machine Code game

on cassette for the sensational

bonously POKE in instruction

Zilog mnemonicsm which are sumply

within your BASC program The program is

ases, the 16K RAM packis requred Despite

ust for all senous ZX users Full
5) 18 supplied.

per Lne is allowed)
2X80, and in both c
N gssembler, and is a m

bler {including & List of mnemonic:
(Toolkut program tor the ZXB1).
Adds 10 new commands to yous BASIC.
including' FULL RENUMBERING, the abahty
1o MERGE PROGRAMS, READ
FILENAMES FROM TAPE and much more

all 3 tor

£15

previous price
£17.50

wntten 1nto
available for boththe ZX81
the low pnce, ZXAS is @

documnentation on how to use t

he assem!|

ZXDB
S assembler, ZXDB

The petfect complement to the ZXA'
lete combined machine code disassembler

and debugging program Like ZXAS, 1t is itself wntten o
machune code lor compactness, and may be used in
conjunchon with ZXAS, stll

for your own program Apart from the DISASSEMBLER.
the program has features including SINGLE STEP.
BLOCK SEARCH. TRANSFER & FILL, HEX LOAD-
ER, REGISTER DISPLAY and more. all of which we
executed by sumple one key commands tom the
keyboard All m all, an extremely powertul program-
muing aid, well worth the money for the disassembler

is a comp!

DICTATOR
£400 DAMSEL & THE BEAST ¥
£500 CONSTELLATION

|
_£10.00 1-8 {each) s

B.B.C. CHESS
B.B.C. MULTIFILE

£11.50
£11.50
£25.00

BB.C. BACKGAMMON £8.00
BB.C. GOLF £7.00 ¢
SPACE PIRATES £8.00 |
POLARIS £8.00
g
3 { JJ ‘
BN S= Y |
> ) 7 )
MEN
£7.00
ANOTHER VIC IN THE WALL £7.00

VICGAMMON
ASTEROIDS

VIC PANIC
VIC COSMIADS

ATOM_

INVADERS

£7.00
£7.00
£7.00
£7.00

£4.00

CHESS
— _ £9.00
747 FLIGHT
' | SIMULATION £8.00 RINEHL £4.50
(B;REAI){GOAL?TS - i LUN:B;{NI THA ND o
£4.00 da ER £5.50
-~ £5.00

ALL PRICES INCLUDE POSTAGE

-
-+
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=

<

(=)

(=

e

7

=_ = — ' Please send me
= = § E -_-= —— — I enclose cheque/P.O. for
.=:_§ = o - === = = I OR Please debit my Access 5224 '
=S E= =T == = == BARCLAYCARD 4929 . i
= —= Tt = = = = | Name xpiry date
SOFTWARE. - -
Dealers Discount Available Code
le
ACCESS, BARCLAYCARD i
— ) ORDERS
E : ANSAPHONE 051.227 2642 o ml B R PoW-6.82 ]
BUG-BYTE SOFTWARE e ARE,
, FREEPO POST, (No st
ST (No Stamp req) LIVERPOOL L3 3AB, g LI[VERPOOL L3 gomp ) EE— "
[ ]

L--------------J

ZX81..SPECTRUM..B.B.C. MICRO..ATOM..VIC



Could Your Business Profit
From Another

Fnancial Director?

O Our one works - not only O His salary is NIL ;doesn't

twenty times faster-but run a car and receives no-
doesn't make any mistakes. holiday, sickness or pension
contributions.

The role of a financial director covers many areas of financial control, planning and strategy.
It also encompasses a vast amount of information preparation - cash flows - projected
balance sheets - profit & loss accounts - budgets and plans. This vital information is needed
for sound policy and strategic decisions.

The Financial Director is a suite of integrated programs which enables those
responsible for a company’s financial undertakings to see the potential results of
their decisions instantly.

Easy to use, thz applications of the Financial Director are profitable

and include:

[0 The fast production of Cash Flows,
Balance Sheets and Profit and Loss
accounts for different eventualities.

[0 Strategy and Financial Planning - the
ability to see immediately the results
and best timing of given financial
tactics. e.g. price increases - by item:
dropping services or products: fresh
capital introduction: effects on loans
and interest: tax planning - capital
allowances: effects of purchases on pre
and after tax profits.

{J Anticipate cash surpluses or short falls.

This software program runs 1
on the Commodore Business Micro
Computer. A typical complete
system which includes software
costs less than £4,000.

This very practical tool can
be used by any businessman.
Designed for businesses or
groups with turnovers in the ranges
of a half to twenty five million pounds.
The question one most often hears
being asked of those having the financial
director responsibility is “What happens
to our bottom line when we ...?”

Ring or write to: Sid Newman
General Manager, Dataview Ltd.,
Portreeves House, East Bay,
Colchester, Essex. CO1 2XB.

Telephone: (0206) 865835 for your nearest stockist. I,
|

Only available from Approved Dealers

16 PCW

(0 New projects testing their
viability and the effect on
your business, or part of it.

(3 Multi-project - being able to
combine and project the
results of a number of
projects, departments or
operating divisions.

[0 Marketing Tool - favourably
present your business - to Banks
- potential partners - at takeover

\ or mergers - the professional
presentation and the

ease of
! projecting

" possible
results enhance
your bargaining
position.

! Name PCW1

y Title s ol
) Company
! Address

Tel:

i Telex:




Special launch offer.
on Wabash
flexible diskettes.

Single-sided, single
density disks. 54" or 8"
standard formats.

Box of ten. £1 2 + VAT

£1640 1010

P+P free

Single-sided, double
density; Double-sided, single density;
Double-sided, double density disks.
514" or 8" standard formats.

£2340 £2580 ;;2;368 oxoften P 7 & o tee

Action Computer Supplies launches its first
media and supplies catalogue, featuring brand
leaders at low prices and same day despatch.

Catalogue includes: OJ Flexible diskettes
and accessories [ Ribbons [J Copying products
O Paper (continuous and rolls) 00 Continuous
computer labels O Printwheels and accessories
O Cleaning products.

To get your free catalogue and take advantage of
our special offerring 01-903 3921 (Access and Visa
cards welcome) or send a cheque direct to
Action Computer Supplies, FREEPOST, Wembley,

Middlesex HAO 1BR
=

*SORRY only one box per customer. Offer ends 31 August 1982




June 1982 September 1982 December 1982 March 1983

Youllbe glad you chose
apersonal computer withpower
enoughto grow withyour needs.

The ICL Personal Computer Eeeile, byaticie g
. have eight times the original storage capacity, and support
Choosing the wrong personal computer can work up to4 VDUs. And there is an extensive range of Personal
out very costly, because though they grow to meet your Computer hardware.

needs, theyjust don't grow enough.

The new ICL Personal Computer gives you more.

It’s a versatile, professional personal computer. It
can start with a single Visual Display Unit, naturally, and
it has a wide range of functions to meet your increasing
requirements.

And it can grow larger than most other personal
computer systems, because its capacity for additional
hardware is greater.

Wide range of application software available,
providing limitless possibilities.

So your secretary can do her word processing, you
can do your forecasts, and your accountant can do the
invoicing, all at the same time.

That's what makes the ICL Personal Computer more
than just a personal computer.

And because ICL is Europe’s leading computer
company, with thousands of satisfied users in over

Starting at £2,895 with one VDU and printer. 80 countries worldwide, we can offer ICL Trader Point
The ICL Personal Computer provides a range service back-up that’s second to none.
of options enabling you to have a system tailored What more could you ask for, apart from a
to meet your changing needs. demonstration?

trader point

To: ICL Trader Point, ICL House, Putney, London SW15 1SW.
Please send me further information on the new ICL Personal Computer.

Name Position
Company Name & Address

Telephone
Type of Business
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The cOMart communicator

RELIABLE BRITISH MADE MICROCOMPUTER SYSTEMS

e EXPANDABLE
e FLEXIBLE
e VERSATILE

TYPICAL APPLICATIONS

O ACCOUNTS

C] WORD PROCESSING

] COMMUNICATIONS

CJ COLOUR GRAPHICS

[J FINANCIAL PLANNING

O PROCESS CONTROL

C! DATA BASE MANAGEMENT
[1 STOCK CONTROL

O PAYROLL

OPTIONAL SUB-SYSTEMS

[ HD200 18.7MBYTE 8"
WINCHESTER DISK SYSTEM

£ CB200 13.4M BYTE
CARTRIDGE BACK UP UNIT

MODELS SPECIFICATIONS

CP100 2 x 390 K BYTE/DRIVE 5% " FLOPPY DISK Z80A PROCESSOR

CP200 2 x 790 K BYTE/DRIVE 5% " FLOPPY DISK 10 SLOT S100 BUS

CP500 1 x 790 K BYTE/DRIVE 5Y% " FLOPPY DISK CP/M and MP/M OPERATING SYSTEMS

AND 4.8M BYTE 5" WINCHESTER HARD DISK 2 SERIAL PORTS; 1 PARALLEL PORT
Also available for multi-user applications — il bl

iy
THE JAROGATE MP5 MULTI-PROCESSOR SYSTEM o Croice of &.80A 4 W, 2-803.6 Mz or 3036 8 Mnz
The revolutionary MPS multi-processor system combines the latest (late 1982) .

British technology with world famous Digital Research software to  © Mf“'"“"“f' F UytesiRAM per CSEr(ORANEIEEE)
produce a low cost, high performance and extremely versatile . m;‘:’izﬁgl gfgg;g:;;?:aﬁsu"szezﬁxing o
multi-user computer system. graphics, etc. ’
Single CPU multi-user systems suffer from response degradation Shared disc resources — any combination of

as more users are added. The MP5 has overcome this problem by 3, 6, 12 or 21M byte 5% inch British made

giving each user his own dedicated CPU and memory. m’;‘;‘g;:g’adi':fﬁ bl L

The MP5 uses CP/NOS™ from Digital Research to control 1M byte 8 inch fioppy disc drives

interprocessor communication. 390K byte 5% inch floppy disc drives

This provides a true CP/M environment for each user, which only Up to 16 shared printers of any type

occupies 4K of memory, thus giving a minimum of 60K bytes for the ::"")%:‘ nfm tFi’::;"e' Bus for fast interprocessor
user’s prerams,", . CP/M 2.2° or CP/M 86" environment for each user
CP/M compatibility allows a vast range of reasonably priced “off ¢ Only 4K bytes used by operating system

the shelf” software to run on your MP5. leaving a minimum of 60K bytes per user

For Hardware, Software, Consultancy and Maintenance. ROG
Jarogate Ltd. are main dealers for Comart, Cromemco and ]A- ATE LTD .

North Star ranges of systems and boards.

the microprocessor consultants

197-213 Liyham Road, Brixton, London SW2 5PY Telephone 01-671 6321

CP/M. MP/M and CP/NOS are Registered Trade Marks of Digital Research.
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I (HE EUROPEAN

COMPUTER
TRADE FORUM

Helping you make money,
s 10T MISTAKES m—

You could be a distributor, a dealer, a software
house, a systems integrator, 7
a sales and service company; A
a retailer—even a DP man
about to go into business
on your own. You could
know the DP/WP business
backwards, or you could
be coming into the ring for
the first time.

But whatever your status,
if you owe your livelihood to
buying and reselling computers,
software or peripherals,you owe
it to yourself to visit ECTF at the
NEC this Auturmn.

ECTF means business

Because it has been specially
created for you, it's the computer
industry’s own trade show It has been
designed to provide you with a wider range of real
business opﬁortunities—together under one roof.

ECTF is there to help you plan the most profitable
product line, to get the best hardware and software
and to negotiate the most advantageous trade deals.
Quite simply, your visit could be crucial to your future
business success.

Seeing, hearing...and comparing

Rank Xerox, Sony, Olivetti, ICL, Hewlett-Packard,
Toshiba—a host of household names will be there,
plus many names you may not know: new companies
in the market with new products that could be next
year's big money makers.

They all need to meet you. They'll want to talk
trade terms, marketing support, dealerships, discounts

20 PCW

—and how their products can mean
bigger profits for you.

And you need to meet them to
see, discuss and compare the whole
spectrum of WP and DP products.
In fact that's the key to ECTF. By
knowing what's available, you'll
be in a'better position to make

money...and avoid mistakes.

For trade and

trade alone

The general public are
not invited to ECTF. The
emphasis is on business.
And for you it's free.

It takes place at the
National Exhibition Centre
Birmingham, easily reached by
car or train. It will be open for just four
days—28 September to 1 October. Fill in the coupon
and send it to ECTF. 232 Acton Lane J@¥
London W4 5DL —or telephone
01-747 3131 and we'll mail you
FREE tickets for you and your
business colleagues.

wmm PLEASE FILL OUT AND USE CAPITAL LETTERS s s

I Please send me ___free Entrance Tickets for my colleagues and myself.-:
Name___

I Company__ I

\I Address I

K |

I Telephone Telex |

| {No one under 18 will be admitted) ttt&l
| [ | Iwouldike to receive information on exhibiting l N
L at ECTF. Phone me on ¢

SIS SIS SEED GENN S GEED NS NN EEND GEEN EEND GEED EENN SEEE EENN SEEE e Smem 2




BEFORE YOU BUY
YOUR MICRO!

‘COMPUTER PRINTER, DISC DRIVES & ACCESSORIES

ﬁﬁ‘ ELMOST EVERY MAKE OF POPULAR COMPUTER STOCKED
AT PRICES WELL BELOW RECOMMENDED RETAIL -

GIVE US A RING
- ON 01-441 2922

" AND SAVE ££5’s WITH THE
LownaT PRICE GUARANTEE

it

All products cany a 1 year guarantee (parts & labour)
i3 Pay an extra 10% for a 2 year guarantee

INSTANT CREDIT
Just pay the
deposit by Credit -
Card and
| take it away

MAIL ORDER SHOP

A»vA N
g “Eumpes Largest TP e |

Personal Gompliter Storesk <= &S Tz o

Telex: 298755 TELCOM G :
TELEPHONE SALES OPEN (BARNET) w/4am ~Zpm - Monday to Satigrgipg

OPEN 24 hrs. 7 days a week

311 Edgware Road, London W2
= 596 Telephone: 01-262 0387 ]
01-449 6 OPEN (LONDQN):: tam: fpti--idondaytesSaturday
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PREMIER are now OS! dealers and can supply a wide
range of OSI| products, including User and Service Manuals
and Disk Software. Please write for further details,
enclosing an SAE.

Our latest EPROM, BASIC X, adds 25 new tape, printer,
sound and BASIC words to your UK101/OHI0.

TAPE PRINTER SOUND BASIC

APPEND LPRINT PSG DIP oodo

CREATE VIA RESET THEN..
LISP NOISE ..ELSE

OPEN PAR CHAN

CLOSE LFO ENV HANG
RSPO VOL

GET IN REG REPEAT..

DUMP ouT MODE LUNTIL

The above combination of commands enhances your
computer considerably. Complete tape file handling is
availalbe. Precise control of your AY 3-8910 is now
possible, wherever it is located in memory. The printer
facilities contain a parallel printer output routine to a
6522 VIA (not supplied}, REPEAT..UNTIL and ELSE
add flexibility.

Available for CEGMON nd MONO1/2/SYNMON Only.
Supplied blown to 8800 or 9800 only (State which).
Needs an EPROM board to operate.

PRICE £19.95 (+95p P&P)

SP, OFFER — BASIC X + Mini EPROM board — £31.95

These cards plug straight into your 6502 processor socket
and provide 32K of reliable dynamic RAM storage.
Supplied fully buiit and tested for any UK101/0HI0.

£69.00 inc

Escape — 16K Machine Code Adventure tape £9.95
disk £11.95

VOYAGE OF NOSTROMO — 32x48 graphics £6.95

needs BASIC 5

MENU 9 — gives the facility of having NINE BASIC
programs in RAM at once. All are accessible via two
keystrokes. Programs can have same line numbersl| |deal
for a non-disk 32K RAM user, Takes only 500bytes.
PRICE £7.95

This kit offers 20 software selectable screen formats for
the UK101/OHIO, including a true 32 x 64 format. It
plugs directly into the main board {OHIOS need sockets
inserting) and provides almost every available screen
format for ultimate software compatibility.

Premier’s S.E.K. will transform your computer, especially
if you have the difficult-to-read OHIO 24 x 24 format!
PRICES KIT £55.95 BUILT £69.95

Fitting service available.

A special CEGMON X is available for SEK users — price
£17.25inc

L

Software 75p, EPROMS 95p, Disk drives £5.00. All
prices include VAT.

PREMIER PUBLICATIONS are proud to announce
that we can now supply a complete disk system for
any UK101/OHIO machine. The system consists of
Floppy disk card, single and double disk drive units,
ROMDOS or 05665-D V33.3, cables, etc.

Integral Data Separator — link selectable
Supports 5.25 or 8inch drives

1 or 2 mhz operation (DOS permitting)
Interrupt linkable if required.

Padding for future options

Shugart Bus as supplied

Linkable to other Bus requirements
Plugs into J1 expansion/motherboard

¥ %k x % *x % % %

* 0S| SYSTEM COMPATIBLE

Premier’s disk drives come complete in an attractive
box containing drive(s) and integral power supply. No
additional PSU is required. All have an externally
accessible fuse and a mains on/off switch. They are
impressively quiet in operation.

If you purchase a Floppy Disk card and drive at the
same time, Premier throw in the interface cable for
nothing! Main features: —

* Capable of running single or double density
Transfer rate — 12K bits per second

Units are user address-selectable

Up to four dirves may be daisychained

Shugart Standard interconnections

¥ X %k X%

ROMDOS has been commissioned and written specifically
for the PREMIER UK101/0OH10 Disk System. It links the
standard BASIC-In-ROM with a disk controller program
so no RAM memory is used for the BASIC Interpreter
AND UNDER 4K for ROMDQOS, giving an 8K saving in
memory over the normal OS650 system. The BASIC IN
ROM continues to work at its normal high speed and is
enhanced by a wide range of disk commands. The system
is compatible with ALL standard Premier EPROM up-
grades such as BASICs 4,5, X and TOOLKIT 2.

ROMDOS comes as a two disk set with complete
documentation.

(VAT inc)
Single Drives £229.95
Dual Drives £379.95
Flopp Disk Card (kit) £49.95
{built & tested) £67.95

Single Disk Cable £9.95
Dual Disk Cable £15.95
ROMDOS (2 disk set} £19.95
0S6D V3.3 (Soon) POA

10 x Control Data Diskettes + case £17.95
SPECIAL PACKAGE ‘A’
FDC(KIT), DRIVE, CABLES, ROMDOS,P&P £303.95

SPECIAL PACKAGE ‘B’
FDC (BUILT), DRIVE, CABLES,ROMDQS P&P £318.95
SPECIAL PACKAGE ‘C’

Same as ‘A’, but dual drives £449.95
SPECIAL PACKAGE D’
Same as ‘B’, but dual drives £464.95
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ADVANCED SIMPLICITY

FROM MiCROL For
ADVANCED COMPLEXITY

IF YOU’RE wanting to get the very best
from your powerful new Sinclair ZX Spectrum,
then look no furtherthan MiCROL.

MiCROL brings you totally professional-
quality software at a remarkably low price.

Not just in the home and leisure fields but in
a wide range of important Business and
Professional applications.

All at prices that put complete professional
computing power within the reach of every
business (and all in language you can understand). &

Find out about Advanced Simplicity from
MiCROL.Complete and freepost the
coupon — or phone — TODAY, and we’'ll e
keep you posted in good time for when
you get your Advanced Complexity
from Sinclair.

PROCESSOR

OL.

0223) 312866 BN B B B N B 1
SPECTRUM = .

- Designed by Sesames(UK)Ltd

Freepost to:
MiICROL, Freepost, 38 Burleigh Street, Cambridge CB1 1BR.

Please put me on your mailing list for [] 16k RAM
MiCROL Spectrum Software. ] 48k RAM

My interests are:
0O Business [ Professional (please specify). ................. .
0 Home & Leisure

0O Personal Programming Aids [0 Other...................... l

SOFTW.

MAIL ORDER DISTRIBUTION EXCLUSIVELY
BY TEMPUS OF CAMBRIDGE

.................................................. PCW.3
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TI-99/4A * VIC 16K + ATARI 400/800 + SHARP
MZ-80K/A/B + BBC MICRO+SINCLAIR SPECTRUM

Functional cassetfe sofiware by Dale Hubbard
Buy 2 at £19.95 - take 1at £5.95 FREE!!!

DATABASE

The program that everyone needs. Facilities include sort, search, list,
delete, change, totals, save file, line print if required, etc. etc. Can be

used in place of any card index application. £1995

STOCK CONTROL

All the necessary for keeping a control of stock. Routines include
stock set up, user reference no., minimum stock level, financial
summary, line print records, quick stock summary, add stock,

delete/change record, and more. £19.95

MAILING LIST

A superb dedicated database to allow for manipulation of names &
addresses & other data, with selective printing to line printer.
Features include the facility to find a name or detail when only
part of that detail is known. Will print labels in a variety of user-
specified formats.

£19.95

COMMERCIAL ACCOUNTS

A gem of a program, all for cassette, with the
following features:—

Daily Journal Sales Ledger
Credit Sales Purchase Ledger
Cash Sales Bank Account

Credit Purchases

Year to Date Summary
Purchases — other

A fully interactive program suitable for all
businesses. Files can be saved and loaded and
totals from one file carried forward to another on
cassette. Particularly useful from a cash flow point
of view, with an immediate accessibility to totals
for debtors and creditors. Bank totally supported
with entries for cheque numbers, credits and, of
course, running balance. £19.95

DECISION MAKER
A serious program that enables the computer to make a sound decision
for you based on various criteria.

If you want to buy a car, hi-fi, house, etc., or you don‘t know which
woman to marry then you need this one.

£5.95

HOME ACCOUNTS £19.95
Runs a complete home finance package for you
with every facility necessary for keeping a
track of regular and other expenses, bank
account, mortgage, H.P. etc etc etc!! You'll
wonder how you ever managed without it.

INVOICES AND STATEMENTS

Ideal for the small business. A complete suite of programs together
with generated customer file for producing crisp and efficient

business invaices and monthly statements on your line printer. All
calculations including VAT automatic and provision for your own
messages on the form produced. *Not Spectrum  £19.95

CHOPIN - LES ETUDES
Six beautiful studies from Opus 10 and 25
performed for you live by Mr. Computer

Spellbinding!!! *Not Spectrum £5.95

RUBIK SOLVER

It's not our policy to offer games but we make an exception here for a
program to solve the cube from ANY position. Shorthand notation
-makes learning the solution by heart possible for most active brains. £12 95

MOTOR ACCOUNTANT

Find out exactly what that

car is costing you and keep a

data file with all your expenses therein! g5 g5

THE CATALOGUER

This dedicated database is ideal for use in any situation where a
catalogue could be utilised. E.g. stamp collection, coins, photos,
slides, books, records etc.

£19.95

RECIPE FILE

Let all those computer widows have a
bash! The wives will really enjoy the
fun of this program designed to keep all
her recipes. Will even suggest a menu
for the day/week! Excellent value.

£19.95

All programs supplied with exhaustive documentation.
Send cheque or P.0. or Cash (registered) or Credit Card no. to:

Gemini Marketing Lid

Dept PCW (4) Quay House

All orders despatched by return — no waiting.

Quay Road Newton Abbot Devon TQ12 2BU
Or telephone us with your credit card order on (0626) 62869

=

Access Welcome

All prices include VAT and post & packing except Hardware. Full range of Sharp

peripherals available — please ‘phone for quotations.

Please state machine type and memory size when ordering software.
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—  Kuma
Computers

p———

-Terry Fielding'Smith, Sentry Associates Ltd - Mr Feltham, Felbrook Technic¢a Publications
“An excellent, fast, easy to use word-processor. “Every bit as good a programme as the one
Ideal for standard letters, but also capable of on our £14,000 Typesetter.”

creating custom-made letters using standard m - o
ey - is in your opinion
Very good value for money.” the BEST - we agree.

noud
'\“' mFOR THE MZ80-B :- KUMA has the widest range (170+4) of proven

9.95 + VAT programmes for the MZ-80A, MZ-80B and MZ-80K:-

DISC under CP/M £79. CASSETTE DATABASE V.21. £29.50

Cassette .based £39.50 + VAT An electronic card index for up to 255 cards - ideal
FOR THE M2Z80-K :- for mailing lists. Strongly recommended.

. 2 - SOLID STATE VAT ACCOUNTS £29.50

DISC lnc"‘"‘hng DOS £79.95 + VAT For small business with under 70 transactions per

Cassette based £3950 + VAT | month. This programme is very user friendly and

m D’sc BASED FOR THE MZ80-A | =% to use. It has been very carefully thought out

for both yourself and your accountant. (Cassette

DISC under CP/M £79.95 + VAT | based)

Cassette based £39.50 + VAT | SOLID STATE ACCOUNTS (NON VAT) £29.50
q 1 d 1l i hich

(All WDPRO’s come fully documented complete with '::eanb;vfe;l;:z dc_"::::‘ glj,"::c o‘::,:::;:zs i

“The Laymen’s Guide” for easy starting) (Cassette based)

WDPRO :- SIMPLY POWERFUL ZEN EDITOR/ASSEMBLER £19.50

Software Author Please Contact Kuma ! The best available !

Trade Enquiries Welcome ! Ll it
= This version has been specially written for Kuma.

Monthly Training Seminars

These one day introductory seminars are for the professional user or potential @DISC BASED VERAONS JUSF REMEASED

user who would like to learn more. The lecturers are independent and approach _
the topics from the users point of view. Plenty of hands on experience will be
available and the group sizes are restricted for better tutorial sessions.

PHONE NOW ON 0628-71778 FOR DETAILS

1) Planning & Control With. Your Business Microcomputer ;

By M.Edgar 3rd Tues of Month GET YOUR SHARP SYSTEM
For all levels of management to gain hands on experience of microcomputers FROM KUMA i
for Budgets, Financial Analysis, Marketing, Sales Planning & Forcasting, E O
Project Control etc. A jargon free, plain English opportunity to putyourselfina == = == === == s e o s s oo ——
position to make decisions from a position of knowledge. FOR THE NEW 28 page catalogue describing 170 proven
2) Introduction To Wordprocessing (1st Tues of Month) programs send £1.50 and receive a £2.00 voucher off your
This day will give the first time user or office manager an insight into how easy _ pext purchase over £10.00. (or send in request on your
wordprocessing is and how useful it can become. Hands on experience is I company letterhead.) Tick for Catalogue O

offered and extra capabilities such as English dictionaries for spelling (Cheque or P.O. enclosed 0) I
correction are discussed. Strongly recommended. I Namer... . .. ..., . TEEE .. . B, OUCOUPIIINT . .. ..., 08

3) Introduction To Information Storage [2nd Tuesday of Month)
The electronic filing cabinet is often discussed in the press but what does it
mean in practise? An example of a professional Database is used for the hands
on part of the course which is strongly user oriented and jargon free. This course
Jrestic e emEe digi sl Tons ey Kuma computers: 11 York Road. Maidenhead Berks

These Courses Run Monthly. Fees: £80.00 plus VAT per day. e : 2 . :

Please book at least 14 days in advance sending cheque with order. phone: Maidenhead (0628) 71778/9 Telex: 849462 TEL FAC.KUM
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New multicomputer gives
low entry price for multi-user system




N P A &P I
ACUMANA FIRST FOR APPLEI

Quality Disk Drives,the 8035,
with over twice

the capacity per drive
(Hardly any extra cost! Try us)

_ unmuum‘iuimgmnuh-.h.u.

A BIG PLUS!
includes
SWITCH UNIT
for80or 35
track use

in 80 Track Mode capacity is 327680 bytes on each drive. ‘ ]
In 35 Track Mode capacity is 143360 bytes on each drive.
And all Apple Software including ¥z track software can be read.
Apple owners will find the above units . . quiet and dependable
. . real professional users units giving essential standards of
data integrity.

Please add VAT to all prices. Delivery at cost will be advised at time of order.

CumanNA LD

35 Walnut Tree Close, Guildford, Surrey GU1 4UN
Telephone: (0483) 503121. Telex: 858306

ke

A Apple is the Registered
A low cost Apple Computer single Disk Drive . . . a really quiet, dependable unit. Trade Mark of Apple Inc:

DEALER ENQUIRIES WELCOME. WE OFFER GENEROUS DEALER DISCOUNTS
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ANGLO ARERICAN

BBC — TRS-80 — ATARI — PET —

SOFTWARE CO

APPLE — VIC — ZX81

That pre-selected only the best of many similar sound

We know what it is like out there, because that’s where we came from. Before we decided to become software
entrepreneurs, we were just like you enthusiasts searching through magazines for the ideal mail order software
source. What we hoped to find was a single entity that offered an ultra-wide selection for our micro-computer.

could give us personal assistance with the purchase-decision process, and that stood behind its products. When
we couldn’t find it we decided to becomeit. So ANGLO-AMERICAN SOFTWARE CO WAS BORN.

ing programs that reached the market every month. That

Starfleet Orion Introductory ;-Pack Star Warrior
PET 8K L S TRS-80 Level Il 16K - ATARI 32K
TRS-80 Level I} 16K AR /e TRS-80 32K - APPLE 48K w/disk
TRS-80 32K w/disk =SS 08 ATARI 32K w/disk
APPLE Integer BASIC 16K. 32.00 2250
< gt gl B IS 3-Pack: Morloc’s Tower Rescue at Rigel
19.50 and Datestones of Ryn
invasion Orion Datestones of Ryn Crush, Crumbie & Chomp!
TRS-80 Level Il 16K - ATARI 32K TRS-80 Level 11 16K - ATARI 32K TRS-80 Level Il 16K - ATARI 32K
TRS-80 32K - APPLE 48K wjdisk TRS-80 32K - APPLE 48K w/disk TRS-80 32K - APPLE 48K w/disk
ATARI 32K w/disk ATARI 32K w/disk ATARI 32K w/disk
15.50 2150
19.50
Hellfire Warrior Morloc's Tower Tuesday Morning Quarterback
TRS-80 Level Il 16K PET 24K TRS-80 48K - APPLE 48K w/disk 21.50
TRS-80 32K - APPLE 48K wi/disk TRS-80 Level I} 16K .
TRS-80 32K - APPLE 48K w/disk
2350 | APPLE 32K
15.50
Upper Reaches of Apshai Dragon’s Eye Ricochet
TRS—80 Level 11 16K 32K PET ATARI 16K - TRS-80 Level 11 16K
TRS-80 32K - APPLE 48K w/disk APPLE 48K w/disk TRS-80 32K - APPLE 48K w/disk
e 1950 | ATARI 32K w/disk
15.50
The Keys of Acheron ?%rgggrff S:vﬁ 16K Jabbertalky
TRS-80 Level Il 16K TRS.80 3§er AN?LE Bk e TRS-80 32K - APPLE 48K w/disk
TRS-80 32K - APPLE 48K w/disk : K widisk 9150 | 'BM 64K widisk
15.50 i 21.50
CursalgiNg ?gssczaeoalt. Ri?elll 16K - ATARI 32K Temiplaiof SeEhs!
; eve g TRS-80 Level I} 16K
TRS-80 32K - APPLE 48K w/disk :
TRS-80 Level |1 16K Py TRS-80 32K - APPLE 48K w/disk TRS-80 32K - APPLE 48K w/disk
15.50 ATARI 32K w/disk ATAR! 32K
: 2150 | ATARI 32K w/disk
IBM 64K w/disk
23.50

SEND 75p FOR FULL
CATALOGUE

Refundable against purchase

Dealer Enquiries Welcome

ANGLO AMERICAN SOFTWARE GO.

138a Stratford Road

Sparkhill

BIRMINGHAM B11 1AG

021-771 2995 24 hour ansaphone

Please state clearly the program(s} you require. Include your name, address & machine type
+ memory size. Prices include VAT, postage & packing.

ALL PRICES INCLUDE VAT & POSTAGE
24 Hour answering service on 021-771 2995

for A
PLEASE SUPPLY : —ooovoroevoeoreeoreeeereeerees oo O
| enclose a cheque/PO for £............... made payable to

ANGLO AMERICAN or Debit my
Access €ard NUMDEr ........coveviiuiiiriiiieniiie e eeirerir e e rerenee s ereranas
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Software Released

: "\A

SOV

The Master System

UCSDp—System

Nersion 4)

The Hardware Barrier

Whatever microcomputer you own or use its capability has
been limited by the availability of software as this is generally
designed to run on a specific type of machine. And all too
often that important software package has been unavailable
on your machine. This restriction has necessitated the bene-
fits of hardware being traded off against software availability
with consequent loss in efficiency. Now there's the Master
System.

The Key to Freedom — The Master System

The Master System removes the language barrier imposed
by a machine giving you total freedom of choice in both soft-
ware and hardware. So that you can select the software best
suited to your needs to run on the machine you prefer. It also
means that you can write a program in your choice of
languages, confident that it can run on any microcomputer
upgraded to the Master System without change or amend-
ment. As a result software can be made more versatile and
with a far broader application.

The Master System — Powerful and Comprehensive
The Master System — the UCSD p-System (Version 4) soft-
ware is the operating system of the future. It comprises a
powerful suite of languages including Pascal, Basic, Modula2
and Fortran and corresponding compilers. Cobol will be
available shortly.

Choose your Language

Different computer languages offer different benefits to the
user. Such is the Master System's versatility that even a
program having modules written in different languages can
be run and executed. This allows you to capitalise on the
advantages of particular languages avoiding their
weaknesses.

An Investment for the Future

With advances in microcomputer technology happening so
fast, your major concern is whether your investment in today's
technology will be protected in the future. The Master System
is designed to give your needs that protection. Software and
Hardware houses such as IBM, Apple and ACT Sirius 1 have
already adopted the Master System and it is gaining rapid
worldwide acceptance. More than 30,000 users have chosen
it. Increasingly the Master System will enable you to take
advantage of the latest software releases. As your computing
needs grow you may outgrow the capacity of your micro-
computer, the Master system ensures that your investment in
software programs and important data is protected without
restricting your future hardware options.

Complete Documentation

The Master System is currently available as a software pack-
age comprising a diskette and comprehensive documenta-
tion. The Master System is also being built to accommodate
Winchester based systems.

For Most Micros

The Master Systemisavailable for all 8080/8085 and z80 based
microcomputers with the CP/M operating system; including
Apple 11, ACT Sirius 1, Pet and IBM personal computers.

Please send me further details of the Master System and __]
Master Software.

[] 1ama dealer |
[JTusea. ...

TelyNommwmen ... ool .. 0. o 08 T T G oo
BLOCK CAPITALS PLEASE I

ASOLV  Asolv Lid, The Master System, 12-14 Church St.
l_’['he Master System

Basingstoke, Hants. RG21 1QH. Tel: (0256) 795746.
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Outstahding Software from Apple Orchard

Six unique products which will open up new frontiers for you —and your Apple

—

[T 1 T

J‘—Top of the Charts.
I

THE HOME

Castle

ACCOUNTANT

from Continental Software

Wolfenstein

Fire your accountant—save £ £ £ £5!

A comprehensive and powerful Personal

Financial System.

® Runs up to 5 cheque-books, as well as cash
and credit cards

® Up to 100 budget categories
® Flag taxable items i
® Graph actuals v. budget

® Printer optional — can print reports if desired
® Easy-to-use —less than an hour amonth to
maintain.

No. 2 US Best Seller * Only £75

J

|| challenge you—in German of course!

L— —l game so far.

i

by MUSE

The first game to successfully combine the
best elements of adventure and realtime

arcade action.

® With nothing but a smuggled pistol and 10

builets you must escape from a Nazi castle,
after first finding and taking secret war plans.
® You actually hear goosestepping guards [

Addictive and challenging—the most interactive

No. 1 Strategy game in the US* Only £20 l

=

No. 1 US Adventure *

LONE

® Make an epic joumey through the past and
future history of the world and universe.

® Cast of thousands includes Cavemen, Julius
Caesar, Christopher Columbus —and You.

® Took over a year to develop —takes longer

'—_. to play!

Comes on eight double sided disks —the
ultimate adventure from On-ine Systems.

£50

| ]

To

T T T T

| | | | m )

| |
morrow’s Software Today %

Y

b

GraFORTH .............

1‘ from insoft — specially created to get the most out of the graphics capabilities of your Apple.

® draws 3D images in colour, at rates that make animation
easy

® user defined character sets {any size, colour or typeface)
® text and graphics can be mixed on any part of the screen
® music can be included in programs

® excellent built-in demo shows the full capabilities of the
system

@’@J

from insoft

Ideal for entertainment software development, and
any application where sophisticated graphics are

expensive extra hardware.

® Play music at the Appte keyboard

required.

Incredible value at £65

® Play tunes from the “jukebox”

programmes

The only music synthesiser for the Apple that
plays two-part music without the need for

® Create tunes and build them into other

£25

| l

|

|

of US Best Sellers.

l All products require Apple Il, 48K and DOS 3.3.

I

* As reported in Softalk magazine June 1982. Piease write for full list

Prices exclude VAT. We accept Access and Diners Club.

1 T T—_ 01:5805816.

Dealer enquiries welcome. |
\G orc4 I~ Send cash with order,
Q 9 or phone or write
% a L :;gggff;jzt&d Visicalc, DB Master, the Apple Special Delivery range, and many more.
17 Wigmore Street
London W.L

PROTECT YOUR SOFTWARE INVESTMENT
With Copy Il Plus

Gives you the power to make back-up copies of nearly all protected software, including

Protect your valuable software investment — make back-up copies for everyday use
and keep your originals safely locked away. With Copy Il Plus you eliminate the time,
expense and worry of costly accidental damage. Easily pays for itself.

£SOI——

—




WHEN IT COMES

TO MICROCOMPUTER

SOFT\WARE
WE WROTE

THE BOOK

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

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

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

We specialise in software that runs on most 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 give 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.

LiFg
ASS5E0ar

C
camLégEis
Z%

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

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

Lifeboat ASsociates

World’s forem are source

PO Box 125, London WC2H 9LU or.cail 01-836 9028 |

| 0 Please send me afree lifeboat catalogue.
Name |
| Title |

Company

| Add;ssi |
|
Postcode PCW/8/82 |

Copyright © 1981, by Lifeboat Associates.
I bl i i i ] | e

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

USA Lifeboat Associates 1651 Third Ave. New York NY 10028 Tel {212) B60-0300 Telex 640693 (LBSOFT NYK| TWX 710 581-2524 JAPAN Lifeboat Inc. OK Bldg. 5F 1-2-8 Shiba-Daimon Minato-ku
Tokyo 105 Japan Tel 03-437-3901 Telex 2423296 {LBJTYO} ENGLAND Lifeboat Associates Ltd PO Box 125 London WC2H SLU England Tel 01-836 9028 Telex 893709 {LBSOFTG)
SWITZERLAND Lifeboat Associates GmbH Hinterbergstrasse Postfach 251 6330 Cham Switzerland Tel 042-36-86B6 Telex 865265 (MICO CH} W GERMANY Intersoft GmbH Schlossgartenweg 5
D-8045 Ismaning W. Germany Tel 089-966-444 Telex 5213643 (ISOFD) FRANCE Lifeboat Associates SARL 10 Grande Rue Charles de Gauile 92600 Asnieres France Tel 1-733-08-04
Teiex 250303 |PUBLIC X PARIS)
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avroll &
ccounting

oftware

16 bit
and 8 bit

MICros

Software systems for most
business microcomputers
including IBM Personal, Sirius
and Rank Xerox

COMPUTER

OP12IN] SERVICES

Aqua House Old Steine Brighton BN1 1EL
Tel. (0273) 671666

"% NEW BROOM FOR EPROMS ¥
TEX ERASER SWEEPS CLEAN!

EPROMPT is Prompt Enough!

_J

1 Eproms need careful treatment to survive their expected lifetime.

Rushing it could burn their brains out. So cop-out of this helter-skelter
world; take it easy the TEX way and give your chips a well-earned break.
Cool, gentle and affordable; EPROMPT does it properly.

* 16-chip basic economy EPROMPT EB: £32 nett; £39c.w.0. *
* 32-chip interlocked de-luxe EPROMPT GT: £40nett; £49c.w.o0. %

TEXTIME
/s
Tea-Break Time!

TEXTIME

Our EPROMPT needs just half-an-hour to finish its job; this is the proper
erase time for all Eproms. While it's busy you may as well take a break
yourself, but don’t take too long without a timer on the job; over-erasing
can shorten data storage time. So our TEXTIME will remember to turn
out the light and your chips will forget nothing new.

* 30-minute solid-state TEXTIME M30: £15 nett; £19c.w.0. %

* % % Special Offer EB + M30: £45 nett; £55¢c.w.0. % * %
* % % Special Offer GT+ M30: £53 nett; £66 c.w.0. % * %

TEX: Reliable quality at affordable prices. We manufacture in.the U.K. and sell direct.
All items ex-stock from St. Albans or Watford Electronics.
C.W.0. Prices include Carriage & VAT. Write post-free:. BOX 11;

TEX MICROSYSTEMS LTD. FREEPOST

ST.ALBANS, HERTS. AL1 1BR ST.ALBANS 64077/ TRING 4797 ANYTIME

=

Personal Gomputer Software Programmes
for Overseas Sales and Distribution

URGENTLY NEEDED

% Have you designed any unique personnel
computer software packages for:

Financial Planning

Business Modelling

Word Processing

Computer Games

or others?

% Do you want the chance of selling these
packages in the lucrative USA and Far East
Markets?

% We can offer you the opportunity to sell and
distribute unique software, CP/M based or
others, and help you make real money from
real packages!

Please write, including a description of your
package, to:

GRANARD RESEARCH SERVICES

Radix House, Central Trading Estate,
Staines, Middlesex. PW18 4XA.

Tel: Wentworth (09904).4030

32 PCW
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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
3.7 million cycles...alot of work for thenormal
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 youd
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.
Youllalso find our Assembler Editor cartridge
indispensable for machine language
programming.

Sound. An Ataricomputer hasfoursound
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 tomake change andexpansion
easy. The Atari computer has a modular
operating system thatcanbeeasilyreplaced as
new technology develops. If you need it,
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.

THE GRAPHIC DIFFERENCE BETWEEN
ATARI COMPUTERS AND ALLTHE OTHERS.

*Atari 800®computer only

PR R
Him W

of my nearest stockist.
[N ATARIBOO \ Name
: . \ Address
.|-

\ Atari International (UK) Inc.

ATARI |

0 A Warner Communications Company

/ PO Box 59, Alperton Lane,
*l Wembley, Middx. HAQ 1F].



Read

You: “Darling, I've decided to buy a
computer.”

Her: “**++"221* " @XX??££* 22 1(? offl”

You: “Yes, I know we could do with a
new washing machine. But the new
Dragon 32 Computer ismuchmore
important. It's the first computer
actually designed for all the family -
and it costs under £2000"

Her: “*++??ll@££2?! fortune!”

You: “No, I'm not being selfish. Com-
puters are for the whole family - and
they're going to play abig partin the

children’s future’
Her:“Oh?” o
From this point
on, the conversation
should follow more
easonable lines.

xplain the many advan-

2 family computer.

RAM FOR UNDER £200:

For a start, the Dragon
rs 32K R AM. Your wife may
nderstand that, sojust tell
at the Dragon's capabilities
e truly massive - at least twice
powerful as its competitors,
h some features you won' find
in more expensive units. The
on will give you all the power
ikely to need, and more, to
our own programs - along with

owing you to fully |

oes of the newDragon |

thisac

an exciting range of software which can
do anything from helping with kids
spelling and arithmetic to creating your
own cartoons.

THE FIRST FAMILY COMPUTER.

All of which brings you nicely to
the point where you tell your wife just
how much fun the kids will have with
the Dragon. How it will save her all that

*Television
not included
inprice.

~  money on those
~ Space Invader machines.
How it will magically translate simple

typed instructions into beautiful draw
ings and designs using set, line, circle,

draw, scale, rotate and paint features, in
-upto9 colours - and play and compose




O your wite.

SPECIFICATIONS
6809E MICROPROCESSOR. Pet, Apple, Atari 400,
BBC Micro, and VIC 20 still have the less powerful 6502.

32K RAM (as standard). At least twice the power of
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 U.H.E TV and/or separate EA. L. monitor.

PROFESSIONAL QUALITY KEYBOARD.
Typewriter feel. Guaranteed for 20 million depressions.

PRINTER (Centronics parallel).
JOYSTICK CONTROL PORTS.

with 5 octaves of music. How it will
engross your children in mind-boggling
adventures in dungeons and caves with-
out even getting their knees dirty. And
the Dragon works with any UH.E TV

THEYLL LEARN AS THEY PLAY.

Andthen you can casually point out that
although the kids are having fun,

they're also learning. And within

a very short space of time, the
== whole family will be completely
at home with programming - with
computer language - with every aspect
of how computers work. Which can't do
their future prospects any harm at all.

BRILLIANTLY SIMPLE

INSTRUCTION MANUAL.

The Dragon is made in Britain,
designed with the help of British Univer-
sities. And it’s also worth remembering

_ I Address

that the Dragons mstructlon manual
is clearer and easier to
understand than any
otherhomecomputers.

That its top-quality
keyboard is as easy to
use as a typewriter, and
so well made it's guaranteed
for twenty million

depressions.

TAKE THE FAMILY DOWN
THE HIGH STREET. |

And if she still wants to know more,
take her to see the Dragon 32.It'll soon
be available inmost good stores - or you
can send the coupon for further details.

And if youre one of our many lady
readers, please accept our apologies.

Perhaps youd like to read this ad to
your husband

DRAGON 32

The first family computer.

Industrial Estate, Swansea, Glamorgan SA5 4EH.
Tel: 0792 580651.

I Please send me further information about the Dragon 32.

I Name

| e

SEE US AT THE PERSONAL COMPUTER
WORLD SHOW, HALL A (LOWER) STAND 122.

A member of the Mettoy Group of Companies.




A BRILLIANT MINI
 THAT'S EASILY MANIPU
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Theremarkable new Olivetti M20 person




Please forgive our boasting but the
new Olivetti M20 really does make the current
crop of computers look like toys for adults.

Iit's sSimply the most advanced personal
computer in Britain. .

The 16-bit central processing unit and
‘bus’ allow larger more complex programs to
be run on larger amounts of data and at far
greater speed. N _

_Ithastwo 5%" mini floppy disk units
with a capacity of 320k bytes each thatarein-
tegral to the system.

_(These can be further extended with the
addition of a hard disk.) . .

And it has a minimum internal capacity
of 128K bytes.

The result is an extremely powerful
computer with interfacing capabilities that
allow it to communicate with a wide range of
peripherals. _ . '

That’s proof that it's brainy, but it's also
beautiful. | '

The visual brilliance and clarity of the
VDU can be controlled as its position can be
swivelled and tilted to suit the operator.

And as well as handling up to two thou-
sand characters, the screen can produce a
variety of complex, high resolution graphics.

Naturally, lines, circles, ellipses, bar charts
and pie charts are a cinch. L

~ Butthescreencanactually splititselfinto
sixteen independent windows. .

~It's all clever stuff but its language is
simple. , _

It uses Microsoft®Basic which has been
developed to a new level of professionalism.

In fact, the advanced PCOS operating
system combined with its programmin
language make the M20 easier to use than a
typewriter.

But if you do manage to get lost there’s
a'Help’ function to guide you. _ 1

The M20 also has the reassuring ability
to run through its circuits every morning and
if any arefaulty it'lltellyou. ,

So Olivetti’s national and international
1rgaet;.cwork of service engineers can work even

ster.

Send off the coupon and find out why
the M20is simply brilliant.

And brilliantly simple.

® Microsoft Basicisaregistered trademark of Microsoft Inc.

For more information on the M20 Personal Computer
please send this coupon to Valerie Belfer.

British Olivetti Ltd., Olivetti House, PO Box 89,

86/88 Upper Richmond Road, London SW15 2UR.

Name
Position
Company
Address.

Postcode

OEM enquiries welcome.




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

MZ BOFB ;
Twin Mini Floppy Disc Unit.

MZ BOP6 ——
Character Graphic Printer.
Also available MZ 80OP4 and MZ 80P5

all its fine electronic technology in the field
of information engineering to create a
marvel of precision. Plus, when you pur-
chase you get a valuable software package
absolutely free.

The superb Sharp MZ 80A. Among
its competitors, it is rated as a genius. To
you, it will become a desk-top companion
you will treasure, an invaluable part of
your daily life.

EIMIFET

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 Z80

Memory 4K-byte ROM; 48K-byte RAM; + 2K-byte
Video RAM.

Display 9inch (23 cm); 40 characters x 25 lines.

Green screen.

Cassette Manual control; standard audio cassette
tape. Data transfer (Sharp PWM system):
1,200 bits/sec.

Keyboard ASC11 keyboard; upper-/lower-case

alphabet; graphic symbols; numeric
keypad.

Other features  Built-in clock and music function.
Auto repeat on all keys.
2-page video RAM (allows the screen to
be scrolled up and down).
*CP/M available.
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e A aboia... ____ Floppy Disc Unit (MZ 80FB)

Printer Optional Printers 4 - " ] - .
specifications MZ 80P4 MZ 80P5 M2Z 80P6 Two drives per unit; 5.25" dual-sided, double density; 70 tracks;
- = = — — —— soft-sectored; 16 sectors per track.

Printing method Serial impact dot matrix Memory capacity 280K bytes per diskette.

Feed method  Variable  \Variable  Variable

sprocket; sprocket sprocket; To: Sharp Electronics (UK) Ltd, Computer Division,
= Fricion = Friction Sharp House, Thorp Road, Newton Heath, Manchester |
Kinds of characters 230 M109BE. Tel: 061-205 2333.

T e A S et e T Pl Is of the Sharp MZ 80A
Character make-up ~ 9(W) x 8(H) dot matrix (normatsize characters) EEPEERRITE OIS L Y e P

Number of digits ~ 136/68 TypeiorEpplicatal;
per line 80/40 per line NEME et = &
160/80 136/68 per line Address.___
per line

Printing speed 150 cps

{normal-size 80 CPS {normal-size characters)

characters) The WOrid Of

Head sweep direction Bi-directional SH ARP
Other functions » Software-controlled full graphic function l

* Programmable number of lines per page | where great ideas cometolife.
» Battery-operated memory of HOME

position (MZ 80P4 only)

Design and specifications subject to change without notice. *CP/M is a trademark of Digital Research Ltd.




—
Z
Ll
>
LLl
<)
B
W :
QO
<




THE VERSATILE

COMPUTER

with the features you need for
TODAY and TOMORROW

*7Z-80
(8 bit processor)

*8088
(16 bit processor)

*128K ram

*8035 keyboard
processor

#$S-100 slots

Almarc Data Systems'Ltd,
Great Freeman Street,
Nottingham NG3 1FR.

Tel: (0602) 52657
Telex: 37407 Almarc/G

Almarc

DATA SYSTEMS

*Green phosphor

high resolution
screen

*Integrated
floppy & winchester

disc drives

| *Detatched
ergonomic

keyboard

Almarc Data Systems Ltd,
Ward International Building,
Green Street,

High Wycombe,

Bucks. HP11 2RF.

Tel: (0494) 23804,

FOR TOMORROW'S SYSTEMS TODAY

PCW 41



This 1s the age
of the brain...

TR -
Signal Box

A VDT-6—12" high resolution, green phosphor CRT
with a 24 x 80 character display and detachable
keyboard.

103 keys, 31 Wordstar functions

Full video attributes

Graphics line drawing mode
Asynchronous printer port

Protected fields

Serial cable and mains plug included

* * % ¥ % %

I~ s AANIR
£
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CPM Engines

Thelatest design

Featuring Z80A (4MHz), 64K Ram, 2-RS232 serial ports.

SHUNTER: 2x200K.SS/DD 5% floppy'’s.
INTER-CITY: 2x400K.DS/DD 5% floppy’s.
125: 4MB. WINCHESTER + 400K floppy.
HST: 16MB WINCHESTER + 400K floppy.

Expandable. Unique ring structure for interconnection of
hardware. Multi-processing add-on capability.
McNos® Multi-user Op.Sys. by Shelton Instruments Ltd.

®CP/M Copyright of Digital Research Corporation.

Please send

] 16-page colour brochure [(J Educational supplement
(] Dealer/trade supplement

Name ... ..
Position . ....... ... ...
Establishment ...... ... ... ... ... . ... ... ... .....
Address ... ...

eliNO ps oy e e . . .

Send to Anglotech Computers, Old Crown,
L Windsor Road, Slough, Berkshire. SL1 2DL

ANCLOECH Let ourbrain ;aﬁe-yau; strain

Telephone: Slough (0753) 74201 Telex: 849793
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The new generation
that interfaces with
most microcomputers

Mannesmann-Tally's new MT100 series of matrix serial
printers for microcomputers is now available from local computer
shops and suppliers.

MT100 series printers are utterly reliable. They're a new
generation of Europrinters made in West Germany with full
technical and service back-up from our headquarters here in
the UK.

They give high performance at a very reasonable price. Ideal
for professional businesses. Or educationists. Or enthusiasts
who value the latest technology.

Two basic models —MT120 and 140
Main difference is in column width. The MT120 is the 80
columns version whitst the 140 features 132 columns.
Bothmodels come in three variants giving a range of standard
features which normally are beyond the scope of microcomputer
orientated printers.

9 x 7 matrix, 160 cps high speed output — often doubled by
microprocessor control choosing shortest possible print path in
either direction.

Selectable 18 x40 matrix for high definition correspondence
quality.

10 different character sets, 96 characters each.

OCR A and B character fonts using 9 x 9 matrix.

Four different character pitches between 10 and 20 cpi, each
of which can be printed in double width.

Two colour printing.

AllMT100 series printers are small, quiet and highly versatile.
End user prices start at £390.

For further pricing and availability use the MT100 hotlines
on Reading (0734) 586446/7/8 or look in at your computer shop.
Alternatively write to us for full details.

MANNESMANN
TALLY

the source of the Europrinter

Mannesmann Tally Limited, 7 Cremyll Road. Reading, Berkshire RG1 8NQ. Tel: Reading (0734) 580141. Cables: Tally-Reading. Telex: 847028.
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THE 16-BIT PERS(

UP TO 896 KBYTES RAM

128 Kbytes of RAM memory as standard easily upgraded to a
massive 896 Kbytes ensures plenty of capacity for fully fiedged
business software and associated record files.

Within the basic system is 1.2 Mbytes of floppy disk storage,
with 2.4 Mbytes double sided disks available as an option. More than
any other comparable personal computer.

As aresult, the Sirius is suitable from the start for large record
processing applications. And with 5 and 10 Mbyte Winchester disk
drives scheduled for early introduction, the Sirius can easily match
your own organisation’s growth.

SOFTWARE THAT TALKS BACK

And built into every Sirius is a revolutionary new concept:

An audio tecoder that can play back verbal messages and prompts
under program instruction to assist the non-computer peopletoget
acquainted with the software more quickly.

NEW 16-BIT SOFTWARE

Allthe big names in applications softwareare on theSirius: ACT's
Pulsar for accounting, WordStar for word processmg MicroModeller
for financial modelling and SuperCalc the “spread sheet” program.

Plus the exciting SELECT, the only word processor that teaches
you how to use it in less than 90 minutes.

And more than 100 top software companies are currently
developing specialist software for every business and profession

from the motor trade to solicitors.

‘ The ACT octagon encapsulates our philosophy of

providing users with a single source for their
computing solutions.
ACT products include personal computers —
network micro-computer systems — turnkey mini

computers and a total range of services, including
_software development, computer field engineer-
ing, computer supplies, and a complete range of
Bureau services. )
‘ The eight specialist ACT companies are each leaders

in their field and are wholly owned by Applied
Computer Techniques (Holdings) p.l.C., one of Britain's
Iargest and most successful computer companies.




ALCOMPUTER

nlike other personal computers, the ACT Sirius 1 is delivered
with the two industry standard operating systems at 16-bit level —
MS-DOS and CP/M-86. Once again a guarantee now of the widest
choice of off-the-shelf 16-bit software.

And further operating systems are under development. The
much vaunted UNIX and a new system to support a low cost local
area network.

COMMUNICATIONS

The Sirius is the ideal communications system, with two
independent RS232 communications ports in addition to parallel
and |EEE 488 ports. Available NOW are all the facilities required to
communicate directly with large, mainframe computers.

Further backing is available by way of a dedicated Sirius
Training Centre, run by ACT and open to all.

Tosupport the product ACT has atruly professional network of
systems dealers, hand picked for its knowledge of the business environ-
ment, enabling top quality support to always be close at hand.

ACT SIRIUS 1 — THE COMPLETE 16-bit personal computer.

To know more about the 16-bit ACT Sirius 1and its excitingrange
of 16-bit software, clip the coupon and ’/ N
| need tO

return it to:—
’ know more about

| ACT (Sirius) Ltd.,  j="esqegeiasee \i\}

FREEPOST, o
Halesowen, West Midlands,
B63 1BR. I Position:
Company.____ 000007 \
Or call for details now on e o= ’

021-501 2284 \ 5 L

\ Price excludes VAT e 8 I
I

\ Telephone:____
| may qualify for a dealership.
Please send a dealer
4wy, application pack
PCW/8/82

e




READ-OUT FOR
SOFTWARE
& BOOKS

- n s 4 5 -y - s .
David Johnson-Davie N e
7 v

Yoo — T i

Practical Programs for the BBC Computer ‘ljjs";n? CPGM' A ie'l; Ie:‘tl:hmg el
d the Acorn Atom - David Johnson-Davies secinancezaneiy ISy eyl

an A complete, self-paced introduction to CP/M. Interface
{Acorn Soft Ltd) Age said of it. . . ‘A marvellous addition to the CF/M
If you own a BBC microcomputer or an Acorn Atom, literature . . . | only wish-that | had had the book when
this is the book for you! It contains over twenty Iwas starting outl”,
practical progams ranging from maths and graphics £10.25 (incl. postage) Wiley
to language manipulation and games. The programs .

have been tested — and they work!
£7.50 {incl. postage) Sigma

Ned Cryer and Pt CO¥&0

o' : Jo A '
& Raeto West
Apple BASIC - L. Finkel and F. R. Brown

BASIC Programming on the BBC Teaches the reader, familiar with BASIC, how to
Microcomputer ~ Neil and Pat Cryer program and maintain data files for such things as
Now that Auntie Beeb is actually delivering its micro Programming the PET/CBM ~ Raeto West invoicing, mailing lists, expenses, numerical and

to customers, this book will provide an excellent Quite simply, this book contains all the information statistical information etc. Included are dozens of
introduction on how to program in BASIC specifically about the Commodore PET that you'll ever need to sample programs to assist the reader, who uses the
for the BBC micro. Every program has been tested on know. Acknowledged by PET owners as the best book’s self-teaching format to help him learn at his
a production model. book on the PET ever published. own pace.

£6.95 (incl. postage) £14.90 {incl. postage) Level Ltd £10.25 {incl. postage) Wiley

READ-OUT PUBLISHING COMPANY LTD
8 Camp Road, Farnborough, Hampshire, GU24 6EW Telephone: 0252 510331/2 Telex 858001 GOWER G

4 r . r r ' I 11 ' ' 1 ‘|
READ-OUT PUBLISHING COMPANY LTD

l 8 CAMP ROAD, FARNBOROUGH, HAMPSHIRE GU24 6EW. A e l
24 hour answering service. Telephone: 0252 510331/2 ’ .
Name .

[] Practical Programs for the BBC
Rddress Microcomputer@ £7.50
[[] BASIC Programming on the BBC !
Microcomputer @ £6.95
Make cheques payable to Read-Out Publishing Company Ltd. [[] Programming the PET/CBM @ £14.90
I enclose my cheque forf................. m D Using CP/M @£10.25
I Please debit my Access [] Signed (] Apple BASIC @ £10.25 l

Number [T T T T T TTTTTTTTTT] oo \_
I NN N NN S BN NN BN SN NN I BN SN SN
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SOON EVERY OFFICE WILL HAVE ONE!

Every business needs fast, reliable
accounting systems to improve its
profitability!

JARMAN COMPUTER SYSTEMS produce
integrated programs which have been
specifically planned to realise the

fullest potential from a microcomputer.

©® PAYROLL & PERSONNEL RECORDS

@ SALES ACCOUNTING WITH
INVOICING

® PURCHASE ACCOUNTING WITH
COSTING

® NOMINAL LEDGER WITH BUDGETARY
CONTROL

® STOCK CONTROL

LET ACORNSOFT OPEN THE

DOORS TO

YOUR IMAGINATION

BBC Microcomputer or Acorn Atom
Acornsoft is the software
division of Acorn Computers,
designers and manufacturers, of the
BBC Micro and Atom. We know
better than anyone the capability of
the machines, we know how
to get the very best from the
hardware. And we have
produced a range of exciting
games, exacting business and
useful household software.

The Biggest Range Available

Acornsoft software ranges
from authentic arcade games like
Snapper to Algebraic Manipulation
to Desk Diary to other languages like
FORTH and LISP. Striking colour,
amazing sound effects and powerful
graphics are all used to the full. And it
does not stop there. There is a
complete range of manuals,
accessories and plug-in ROMs.

Free Brochures

Just clip the coupon or write to
us and we will rush our catalogue
absolutely free. Can’t wait for the post

JARMAN COMPUTER SYSTEMS are
designed by experienced business
men, rather than ‘computer experts' to
provide you with the most flexible
programs which can be operated by
your existing staff with very little training.

All our integrated software is available
for Apple liland Apple /// computers in
arange of configurations to suit the
needs of businesses of all sizes, and is
currently satisfying the stringent
requirements of several muiti-national
companies. Our systems are
programmed in the Pascal language to
optimise the speed and capability of
the desk top computer.

Our carefully selected nationwide
network of dealers have been chosen

ring 01-930 1614
now! Don’t delay —
do it today. Let Acornsoft help you
get the best from our machine and
open the doors to your imagination.

Acornsoft and Atom are registered
trade marks-of Acorn Computers Ltd.

ACORNSEFT

4A Market Hill,
CAMBRIDGE CB2 3N]J.

for their professionatism and for their
experience in installing and supporting
business systems.

Contact us soon—we will be pleased to
give you allthe information and advice
you need —there is someone in your
area waiting fo be of heip.

J
JARMAN

Computer Systems
6A, DOLPHIN SQUARE, TRING,
HERTS HP23 5BW.
TELEPHONE: TRING (0442 82) 6841/2/3.

Please rush me my free
literature from Acornsoft.

[JAtom [IBBC Please tick
Name

Address

LPostcodc
L ¢ ¢ ¢ . 1 . [ R | ]|
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[0 FREE, ONE DAY |

BlISINf.S's SYSTEM SEMINAR
" AND WELL TREAT YOUTO LUNGH ¢

TABS believe in looking after their
customers not only after they have
bought a system from us but also before
their potential end users have decided
that the solutions to their problems lie in
microcomputing.

Why not come to one of our free,
one day seminars? We’ll help you to
evaluate microcomputing in relation to
your specific application and help you to
choose the most suitable system,
completely free of charge and without
any obligation.

On the other hand you may like to
see our fully integrated, modular
accounting software demonstrated, in
which case we could run it for you on
SIRIUS or Commodore or Apple or
Xerox or IBM or Superbrain .

And in case you feel hungry, we’ll
also provide you with lunch} absolutely
free!

*When you visit us in Andover.

T ABS software is the biggest selling fully integrated, -
modular accounting software on the market. With well g
over 2,000 systems installed and over 14,000 modules
running throughout the UK, we are confident that we
have unrivalled experience in microcomputing
applications and installation.

TABS modules include: Sales Ledger, Purchase

Ledger, Nominal Ledger, Job Costing, Stock Control, [S}??vl;:rrlsda% :’;Ld -

Payroll, Fast Data Entry, Sales Order Processing, CEineaNina fow

Management Accounts, Invoice Compiler, Mail List, o hee kol

Word Processor. \

. 3 ; Tower Hill tu

Free seminars and demonstrations are held in London el e P e T e e e e e
at the World Trafie Centre each Thu}-sday, and atour ; Please send more details about TABS business systems and services.
resources centrein Andov_er each Friday, where our 0 32 page introductory booklet O Details on Free Seminars and
software can be seen running on many popular micros. 0 User book (please send £7 .50 demonstrations

{inc. P & P)) O Price List

[ Dealer plans O Video Training Tapes
| enclose cheque/postal orderfor € BN —
Name
Address

Free London

. Accountin
Demonstrations and o

Business Sy \lt ms

IOWERDF

TABS also provide: o
Unbiased advice on complete systems and software
from our Applications Desk.

Comprehensive 4 day customer and dealer training
courses. (We’ll also treat you to lunch!)

' Hotline telephone support.

' Video training tapes on most modules.

Tel. No.

Andover (0264) 58933

TABS Ltd, Sopers House, Chantry Way, Andover, Hants. SP101LS

{
1
i
i
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[
1
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The choiceisyours...

Xitan Systems, the South Coast's leading
centre for microcomputer hardware and
software, offer a choice of over twenty
systems from seven major manufacturers.

g
Clpple Popular desktop computers

for personal and small business use.

COmart Communicator range of

sophisticated British S100 business systems.

commodore vic-x,

the ideal introduction to computing.

Cromemco computer

range for professional use, with numerous
options.

SYSTEMS

Xitan Systems Limited
23 Cumberland Place
Southampton SO12BB
Telephone 0703 38740
Telex 47388 CHACOMG.

p/
Norl‘hSlClr%The Advantage desktop

computer with business graphics.

SSBDRNE The briefcase-sized

system that took America by storm: a
complete business system in a compact,
portable package.

SHAIRP 1 clegant Mzsos

desktop computer, with a range of options.

XMN The essential back-up

for every system, Xitan offer

unrivalled knowhow in commercial,
industrial, educational and scientific
microcomputer applications.

Xitan's services include system develop-
ment, hardware and software support,
and fast and effective service in the field.

PCW 49




OLIVETTI

DAISY WHEEL ON LINE

From KRAM electronics Ltd. Victoria House, 17 Highcross Street, Leicester LE1 4PF Telephone (0533) 27556

OLIVETTI PRAXIS 35 LATEST SEIKOSHA GP 100A

ON LINE DAISY WHEEL
KEYBOARD PRINTER

* Centronics standard interface
* Friction feed

* Correcting ribbon

* Large selection of type face
* 12 characters per second

T ——— [ CONTINUOUS)
otes’ Rk PAPER

8" for GP8OA
INCLUDING *SOUND 2000 sheets
*LOWER CASE *MODULATOR 12
*MACHINE CODE MONITOR £
299 9% " for EPSON
& GP100A
, 5 P 4 £ 2000 sheets
N WITHFREE CASSETTE DECK 12 D
4u mm:l( ms“ nmvfs = u
GENIE, NASCOM, GEMINI,
SUPER BRAIN, ETC
The L (Perhaps ot ' — SINGLE—
OLIVETTI (v
Disk Drives BesT

fully cased and
complete with
Toroidal power supply

DISK DRIVE Single drive £10
CABLES Dual drive £14

CARRIAGE: Orders over £100 ADD £6. Orders over £10 ADD £3.

INQE . . T s o« g e« T EUGTE.  SREEERET ««-- T + o T
Orders under £10 ADD .50p
. . AGAIESS . .. ettt et e e e st enen
ACCESS. Access orders may be telephoned day or night, give full
QESCription Of HeMS, Card NUMDEY, NAME AN AGAIESS, s e s R s s I
TERMS: Terms available for suitable applicants. B e e ——
Please write for details. PLEASE SEND:
. = Qrty ITEM PRICE VAT@15%  TOTAL

i

TOTALINC.VATE
PLUS CARRIAGEE

T | ENCLOSE CHEQUE FORTOTALE
| ELEC RDNI. :S Access Number: |

Post to: (or Tel: (0533) 27556) KRAM Electronics, Ltd. FREEPOST, Lelcester_l

I
=1 1|
I
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ROOM PCW, 8 CAMBRIDGE HOUSE, CAMBRIDGE ROAD, BARKING, ESSEX IG11 8NT, ENGLAND

Telephone: 01-591 6511 Telex: 892395

Europe's largest selection of Microcomputer
Books and Magazines for the Hobbyist,
Educationalist, Professional and Retailer.

GENERAL
Hardware orientated

Microprocessors from Chips to Systems £11.45
Microprocessor Interfacing Techniques £13.10
iC OP-AMP Cookbook £9.85
RTL Cookbook £4.25
IC Timer Cookbook £7.50
Ciarcias Circuit Cellar £6.00
8089 I/0 Processor Handbook £9.95
The CRT Controller Handbook £9.95
The 68000 Microprocessor Handbook £9.96
Interfacing to S-100 (7EEE 696) Microcomputers £11.10
CMOS Cookbook £7.50
TTL Cookbook £7.50
$-100 Bus Handbook £12.25
Software Listings:

Home & Economics Programs £16.50
Education and Scientitic Programs £23.00
Protessionai Programs: Chess, Medbil, Wdproc £25.00
Business:

Accounts Payable and Accounts Receivable £14.85
General Ledger £14.85
Small Business Programs (Microsoft Basic) £39.95
Other:

Buyers Guide to Microsoftware £2.40
CP/M Handb ook £1210
CP/M Primer £8.45
CP/M Users Guide £15.95
Calculating with BASIC £4.95
Dr Dobbs Journal Vol 1 £15.50
Dr Dobbs Journal Vol 2 £15.50
Dr Dobbs Journal Vol 3 £15.50
Best of Interface Age: Software £9.95
Don’t {or How to Care for your Computer) £9.65
Programming the Z8000 £12.10
VISICALC Home & Oftice Companlon £11.60
8086 Book £13.50
Introduction to Word Processing £11.45
WORDSTAR Made Easy £11.95
Users Guide to UNIX £11.60
FOR THE 280, TRS-80, X281, 3802

Z80 Assembly Language Programming £13.50
Z80 Instruction handbook (Wadsworth) £3.50
Programming the Z80 (Zacs) £11.95
32 BASIC Programs for the TRS-80 {Level i) 16K £11.10
Introduction to the T-Bug

{Guide to TRS-80 Machine Language Monitor) £7.60
30 Programs for the Sinclair ZX80 £6.95
Cambridge Collection for the ZX81 £4.95
CONCERNING LANGUAGE

Beginners Guide for the UCSD PASCAL Systems £9.50
A Practical introduction to PASCAL £4.95
The PASCAL Handbook £13.95
introduction of PASCAL (including UCSD PASCAL) £11.50
Advanced BASIC £6.50
Users Guide to North Star BASIC £10.00
Microsoft BASIC (a guide) £8.95
Secret Guide to Computers £4.00
Fifty BASIC Exercises £10.25
PASCAL Programs for Scientists & Engineers £12.70
Discover FORTH £10.95
A Guide to Fortran IV Programming £7.00
Programming BASIC Ti Home Computer £11.25
C.BASIC Users Guide £16.95
6809 Assembly Language Programming £11.95

FOR THE 6502 (PET, APPLE, ATARI etc.)

First Book of ATAR! TBA
Best of Micro, Vol. 2 £5.50
Programming the 6502 (Zacs) £10.75
6502 Applications £10.25
6502 Instruction Handbook £3.50
Library of PET Subroutines £10.00
32 BASIC Programs for the PET £11.10
First Book of KIM £7.00
Apple 1l Users Guide £16.95
6502 Assembly Language Programming £11.85
Science & Engineering Programs for the APPLE |l £11.60
Some Common BASIC Programs for the ATARI £11.10
Computer First Book of ATARI £10.25
FOR THE 8080

8080 Hex Code Card £2.30
8080 Octal Code Card £2.30
8080 Software Gourmet Guide and Cookbook £7.15
8080/8085 Software Design £6.75
8080 Standard Monitor £8.95
8080 Standard Assembler £8.95
8080 Standard Editor £8.95
8080 Special Package: Monitor. Editor. Assembler £20.00
FOR THE 6800

6800 Software Gourmet Guide and Cookbook £7.85

2 titles to help you
use WORDSTAR
*
MANY
NEW &
WORDSTAR MADE EASY EXCITING
WORDSTAR™™ MADE EASY applies a hands-on approach to learning WordStar. TITLES
an extremely popular and yet practical word processing system. This self-teaching *
manual allows you to use WordStar ™ starting with Lesson 1.
Hours of frustration can be elimi d by f g the 14 time-saving lessons and
pr here. By teaching you lo use this contemporary program one
step at a time, WORDSTAR ™™ MADE EASY enables you to use WordStar
comfortably withoul the inherent burdens of teaching yourself a new system.
WORDSTAR™ MADE EASY comes with a pull-out C d Card
that can be kept nearby as a quick reference to all of WordStar's most useful
commands.
WORDSTAR TRAINING GUIDE
A popular, fr ding. y guide which provides an invaluable tool for the Futl
newcomer to Micropro's WORDSTAR. It takes you step-by-step through each
basic procedure — with clearly defined instructions and discussion. The aulhors descriptive
have understood. that the needs/skills of each user are difterent. and have Catalogue:
designed their guide, with this in mind. A clearly written Instructional guide Ihat ]
really Is a must for any purchaser of WORDSTAR, available
£1 —
FOR FUN deductable
8080 Galaxy Game £6.95 e
Computer Music Book £6.75 tirst
Computer Rage (a Board Game) £6.95 purchase
Introduction to TRS-80 Graphics £6.30
Take My'Computer Please ... (Fiction) £3.25
tntroduction to Low Resolution Graphics for PET, Appte TRS-80 £6.00
6502 Games £10.25
Inside BASIC Games £11.50
Games, Tricks & Puzzies for a Hand Calcuiator £5.75
BASIC Computer Games £5.50
More BASIC Computer Games £6.00
FOR THE NOVICE Trade
Getting Down to Business with Your Microcompuler £5.50 Enquiries
Getting Invotved with Your Own Computer £5.50 Welcome
How to Profit from Your Personal Computer £6.50
Microcomputer Polpourri £1.95
Hobby Computers are Here £3.00
New Hobby Computers £3.00
Understanding Microcomputers and Small Computer Systems £7.50
Understanding Microcomputers and Small Computer Systems
and Audio Cassette £9.25
From the Counter to the Bottom Line £10.00
Buying a Business Computer £9.75
How to Make Money with Your Microcomputer £7.00 O%SIELR
MAGAZINE ISSUES JEee
Micro 6502 Journal £3.00
Personal Computing £3.00 CREDIT
Interface Age - £3.25 CARD
Dr Dobbs Journal £2.15 ORDER
Computer Music Journal £3.75
Recreational Computing -£2.15 * VISIT »
BYTE £3.60
Creative Computing £4.25
Calculators and Computers £1.95
Kilobaud Microcomputing £4.25
Compute—for the 6502 £3.75
68-Micro £2.50
80-Microcomputing £4.95
On Computing £1.95
$-100 Microsystems £2.50
Magazine Storage Box {(holds 12) £2.15
Have you seen
BYTE NIBBLE REPRINTS: our software
A TMS-9900 Monitor £3.50 range — with
BASIC Cross-Reference Generator £1.25 details of our
An APL Interpreter in PASCAL £13.00 FORTH package ?
Computer Assisted Flight Planning £2.35
Computerized Wine Cellar £2.00 II I I
The Design of an M6800 Lisp Interpreter £13.00
A o, - . ol v - S e, A‘ PN

After many many requests we have finaily found a book on the FORTH language for you.

DISCOVER FORTH

be overlooked.

standard FORTH syntax.

the publications of the FORTH Interest Group.

£10.95

Long considered a computer language of building blocks. FORTH has been
optimized tor speed and requires hittle computer support. Whether you are a
beginner seeking information on this multi-faceted programming language or a
serlous programmer already using FORTH. this book is a reference that should not

The text describes FORTH syntax, specifically applicable to both FORTH-79 and
FIG-FORTH. Included are notes on logical extensions and alternatives to the

Hogan explains the history and uses of FORTH and provides a tightly structured
synthesis of material from programming manuals. independent programmers, and

ORDER INFORMATION

BOOKS: Most books are published in the USA and stocked in Britain by Microcomputer Products Internalionat
Ltd, We aim to keep all of these books in stock and as a result of Ihis. most prepaid orders are despatched by return
of post. Please add £1.00 towards postage for EACH book purchased. If purchasing more than 3 books at any one

time. please add £0.25 for each extra title (over the 3).

PAYMENT: All payment must be in sterling and drawn agalnst a UK Bank. Send cash. cheques. postal orders.
IMO. ACCESS or Barclaycard No. to: Microcomputer Products International Ltd.. Room PCW. 8 Cambridge
House. Cambridge Road. Barking. Essex 1G11 8NT. Telephone: 01-591 6511. Telex: 892395,



Don't let its size fool you. You get what you don't pay for. ' Big enough for your business.

If anything NewBrainiis like the NewBrain comes with 24K ROM Although NewBrain is as easy as
Tardis. and 32K RAM, most competitors expect | ABCtouse (andchild's-playtolearntouse

It may look small on the outside, but | youto make do with 16K RAM. this doesntmeanit's atoy.
inside there's an awful lot going on. What's more you can expand all the Far fromit.

It's got the kind of features youd I way up to 2 Mbytes, a figure that wouldn't It comes with ENHANCED ANSI
expect from one of the really big business | look out of place on amachine costingten | BASIC, which should give you plentyto ge
micros, but at a price of under £200 times as much. your teeth into.
excluding VAT it won't give you any We've also given you the choice of Andit'll also take CP/M® so it speaks
sleepless nights. 256,320,512 and 640 x 250 screen the same language as all the big busines:

l micros, and feels perfectly at home with

However, letthe facts speak for resolution, whereas most only offer a
‘ themselves. | maximum of 256 x 192. their software.

NO OTHER MICRO

HAS THIS MUCH

POWER
IN THIS MUCH
SIZE

FOR THIS MU




~ Soasabusiness machine it really
comes into its 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 allon TV and/or
monitor. And the keyboard is full-sized so
even if you're all fingers 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 becomingthe 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. Another
feature that'll come as a surprise are the
two onboard V24 interfaces.

With the aid of the multiple
V24 module this allows youto runup to 32
machines at.once, allon the same
peripherals, saving you a fortune on extras.

The range 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 atoy.

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.

Freedom to expand in a big way. It
gives you additional ROM slots, for system
software upgrades such as the Z80
Assembler and COMAL, 2 additional V24
ports, analogue ports and parallel ports.

Fromnow on the sky's the limit.

Software that's hard to beat.

A lot of features you'd expect to find
on software are actually buit into
NewBrdinsoyoudon'tneedtoworry 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 NewBrainisn'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 furtherthan the coupon at the bottom of
the page.

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
whereto go next.
® CP/Mistheregistered trade mark of Digital Research Inc.

and peripherals, and a detailed list of available software.
Please send me the following:—

| enclose a cheque/Postal Order for £

Price peritem
| quantty | tem (nc.VAT&p&p) | Total
| NewBrain A £23300
NewBrain AD with onboard single line display £26750
| Printer £46600
l Monitor 12 £14250
l Total £

payable to Grundy Business Systems Reader Account.

l NewBrain, Grundy Business Systéms Ltd., Grundy House, Somerset Road, Teddington TW11 8TD.

' Please debit my Access Card No: my Barclaycard No:
l Signature
Name
' Address
' Postcode PCW/8/82

l Registered Number 1522978
VAT Nimber 358661618

| Please allow up to 28 days for delivery.

NEWBRAIN



CAREER OPPORTUNITY WITH TOP BRITISH MICRO MANUFACTURER

TECHNICAL WRITER-
MICROCOMPUTER USER
DOCUMENTATION

£700010£12300

(DEPENDING ON EXPERIENCE)

Research Machines microcomputer
systems have a reputation for quality
and innovation. Designed and
manufactured to exacting standards of
hardware performance and versatility,
they are supported by mature,
professional software, and backed by a
high level of user support. As a result
they are very widely used — throughout
the educational sector, in scientific
research, by government, and in
industry.

The quality and variety of our product
range, and the diversity of its
application, make the work of a
technical writer particularly stimulating
and challenging.

Your job will be, first, to produce high
quality user documentation for new
hardware and software products and,
second, to maintain and improve our
existing documentation.

Our systems are used equally by the
most experienced computing

OXFORD-BASED

professionals and by people without
computing experience. You will,
therefore, need considerable skills in
communication to satisfy the needs of
widely different audiences.

You should also have the following
qualifications:

[J Demonstrable experience of producing
good user documentation.

[J Sound knowledge of, and interest in
microcomputer hardware and software.

[0 Well developed writing skills.

[0 The ability to liaise effectively with
technical departments.

[J A degree or equivalent is desirable.

We offer a particularly attractive range
of benefits including good salary;

39 hour week; 25 days paid holiday;
free BUPA, life, and disability

insurance; and a pension scheme.

If you are interested in this vacancy
please contact Ann England, by phone
or letter, for an application form
quoting PCW8

RESEARCH MACHINES

MICROCOMPUTER SYSTEMS

RESEARCH MACHINES LTD Mill Street, Oxford OX2 0BW, Tel: (0865)49791




cream computers

380 STAT ION ROAD
HARROW, MIDDX.
HAl 2DE

Tel. 01-863-0833

lhardware

VIC-20 Computer (Call now

for new low low price)

C2N Cassette Unit 39.99
1540 Floppy Unit 375.00

1515 Printer 214.95
Memory Expansion 110.75
3K Ram Expansion 27.50
8K Ram Expansion 39.98

16K Ram Expansion 68.99
Super Expander Cart 32.50
Progs Aid Cartridge 34.50

Vicmon Cartridge 30.00
Joystick 6.99
3K Store Board 51.00
8K Ram Chips 39.00
Vickit I 25.00
Vickit II 29.00
VIC-20 Dust Cover 2.00
C2N Dust Cover 1.70
Light Pen 25.00
Rom Switch Board 42.00
Expansion Board 94.99

* NEW * NEW * NEW * NEW *
PRINTERS FOR YOUR VIC-20

SEIKOSHA PRINTER - The
Commodore Printer plugs
directly into the VIC-20
uses 8" continuous paper

DISCOUNT PRICES ON QUALITY PRODUCTS’
THE VIC-20 CENILRE

* % k % NEW * k % *
RABBIT WRITER (Wordprocessor)

Requires 8K or 16K Ram, includes
* mailmerge * left and right hand
justification * tape or disk format
* prints up to 80 columns * uses
80 columns * uses all function
keys for editing etc.

INTRO PRICE TAPE 9.99

DISK 12.50

RABBIT BASE requires 16K RAM
Personal information master, ideal
for mailing, personal records,
stock control and filing.
INTRO PRICE TAPE 11.99
DISK 13.99

rabbit
software

Space Storm 6.99
Ski Run 4.99
Dune Buggy 4.99
Super Worm 4.99
Jungle 4.99
Cosmic Battle 4.99
Frogger 7.99
Rab Functions 4.99
Star Wars 6.99
Amok 6.99
Blitz 4.99
Invader Fall 6.99
Masterwits 6.99
Kiddie Checkers 6.99
Simple Simon 6.99
Alien Blitz 7.99
Functions 4.99
Code Breaker 4.99

Night Flight(3K) 4.99
The Alien (3K) 7.99
Amazing (3K) 6.99
Skymath (3K) 6.99
Spc Division(3K) 6.99
Charset 20 (3K) 4.99
Rabbitwriter{16K)9.99
Rabbit Base(16K)11.99
Rabbit Chase 4.99
ALL RUN ON BASIC
MACH INE EXCEPT
WHEN STATED

up to 80 chars per line
with a speed of 30 c.p.s
PRICE 214.95

EPSON MX80 F/T PRINTER -
Uses standard A4 paper or

* SPECIAL OFFER ** SPECIAL OFFER *

VIC-20 PRINTER + 16K RAM PACK
+ RABBIT BASE + RABBIT WRITER

ALL THIS FOR ONLY 290.00

RABBIT CHASE

Rabbit version of the
famous arcade game
“Gobbler’. Chase the

9.5" paper. 80 characters
per line with a speed of
80 c.p.s.

PRICE 458.99
(INCLUDES VIC-20 INTERFACE)

DON’T FORGET TO SEND OR
PHONE FOR YOUR FULL
FREE CATALOGUE

Rabbit through the
carrot fields, eat the
lettuces and chase the
farmers. Use Joystick
or keyboard.

ONLY 4.99
Please put me on yOL;;ailing list for __--;‘d—;;E;e——“gaa-_—‘—_—.;;=—--
lots of new information on the VIC-20 QUANTITY DESCRIPTION PRICE
Name
Address

| enclose my *chequeicharge my Access/Trustcard/

Barclaycard/Visa No.

Signature

All prices are inclusive of VAT and packing. =u = N

CARD HOLDERS ‘PHONE YOUR ORDER

01-863 0833 *Deiete as applicable




5'4 WINCHESTER SUBSYSTEMS
FROM ICE

APPLE - SUPERBRAIN - 1BM PERSONAL

S100 BUS & Z80-BASED MICROS
FROM 3TO 42 MEGABYTE CONFIGURATIONS WITH TAPE STREAMER BACKUP

I c E 16/18 Littleton Road, Ashford, Middlesex, TWI5 1UQ
Telephone:O7842—4727|/47|7| Telex:8952042 (DPCUSTG)
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OUT NOW! 585 IDEAS HE ‘6809’ CENTRE
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The FLEX9 Operating System for ‘6809" Based Micro-Computers.

This disk operating system is now the standard single user system for machines using the powerful
'6809" micro.

Having many advantages over similar operating systems for other micro-compulers, this system can now
be run on many different ‘6809’ based machines. Furthermore, the Configurable Version 1s available for
implementation on custom ‘6809’ computers. Programs wrilten torunwith this operatingsystem are almost
completely machine independant, thus allowing the easy transfer of software. There is a wide range of
software available for this system, some of which 1s listed below. Please send for our fuil isL

BT T R R

FOR YOUR COMPUTER '9%%,

In the Inmac ideas catalogue. And we have 100% error-free
See what is in this issue for you: disk cartridges and 100% flag-free
Cables galore! Custom-built disk packs for 592 different drives|

- i 16809’ HARDWARE, RUNNING FLEX9. ExclVAT Inc VAT
cables, screened cables, EIA New ideas! D(:izole‘r\f of e);lgmng Convertyour APPLE Il to FLEX - with the new EXCEL-9 ‘6809" board.
R5d232C VDU extension cables new products and helpful hints for Complete with FLEX9 on 5Ya " disk. 181.74  209.00
DG 5 APPLE I, with EXCEL-9 Board, 48K RAM, 40 x 24 Video Output, two 5%  disk
&x P DEC, TI’ HP penpheral Pt cqmputer. . q drives, with 240 Kbyte capacity, with FLEX9 1303.48 1499.00
Cablssx a n Service -‘lmd Q‘illi\ljlll‘y —a promise FUJITSU MICRO-8, with 64K RAM, colour graphics on 4" screen,
ifeti ies! e promise two 5V disk drives with 656 Kbyle capacity, with FLEX9 2411.30 2773.00
In Lifetime floppies anead about yo:tc;\ rsyl_onl P! d ok SWTPC /09, with 64K RAM, 12" intelligen terminal, wo 5% disk drives
mac Plus—the only next-day delivery, 30 days risk- with 740 Kbyte capacity, with FLEX9 3338.26 3839.00
lifetime FREE trial, and a STIRLING 77-68 KIT, based on 8" x 8" bare PCB's. now with

64K RAM, and Disk Controller for 5% or 8" Disks
Send lor further details on any ol these systems.

‘6809’ SOFTWARE, RUNNING UNDER FLEX9, on 5% ~ or 8" disks.

12 months

inaaaans
T

Configurabie Flex, with Text Editor & Assembler 12000 138.00
Soft/Merge Package, with File Editing Facilities 58.26 67.00
Debug Package. a complete 6809 Simulator 58.26 67.00
Disk Utliities, Additional Commands for FLEX9 46 96 54.00
Text Processor, for Text Formatting 58.26 67.00
Text Editor & 6800/6809 Macro Assembler 69.57 80.00
Disk & Memory Diagnostics, Further FLEX9 Commands 5217 60.00
Extended Basic, Advanced Business Basic for 6809 75.65 87.00
L Pascal, 6809 Machine Code Compiler 14522 167.00
RMS, A Record Management System for 6809 14522 167.00 fH4
Stylograph, The Complete Word-Processing Package 173.04  199.00 |
Micro-Modeller, Now Available for FLEX9 694.78  799.00 [
‘6800’ & '6809' Cassette Software also available. :wa-
k MAIN LONDON DEALER FOR SHARP AND APPLE PRODUCTS :: Come and try any of our +
1 | systems or make use of our mait order service =i All prices include carriage charges within the BEC)
111 | mainland UK : All prices are correct attime ot going to press and subjectto availability % Send for f =1
o -+ | our latest price llst and catalogue covering our vastrange :i: Further intormation is available on all 8s:
(171 | the products listed, send for details % Store opening hours —9.30 to 5.30 - Monday to Saturday ~ ::
[ ] [ ] HH STIRLING MICROSYSTEMS LTD., - os:
il ous The "6809° Hardware and Software Store. Ring now for new low prices. wmms (= ] L::
‘ b INSNEeN] INSeeE T1T IASEESAEEDERREew I TTTTTT 11T TTTTTTIT
N . T ITRaNE T ISRSENASEENN SN G ENSESENS T T 11
2-year subscription. S e eRsaiiiansans
Ri.ngRuncom Inw| | 11 It a8 1 ranae 1
B — " - - 4t
B! = 3 1 1 3: 8 _a
»: as. o8 v . -
(WZSS) 67551 ssss 82 psses i8e gass: I H =
5 @nu: T 8! e T = 1
or send business card to B 8. smuags T .
Dept. =22 H 3 s 3= Saess s
Inmac (UK)Limited, ass ss  {e=s ° ™ 1 r
18 Goddard Road, HH : :
Astmoor Industrial ssass . g
Estate, Runcorn, *ousns: AnEE 1 : e
Cheshire WA7 1QF Seas: 1 T
3

241 Baker Street, London NWA1 GXﬁelephone: 01-486 7671.



LONELY Genie I Microcom-
puter, early eighties, with large
peripheral family but currently
unattached, would like to meet
interesting, attractively pack-
aged software, Genie or Tandy
specification, for programming,
problem solving, entertain-
ment and long-lasting
friendship. Reply in confi-
dence. Box No RS232.

ANSWERING MACHINES
~fice certified

'l L4 ); Ty 'lJ
RN K50 A N L B [

Buying your first Genie I microcomputer is just the start of a long and enthralling adventure, for it won't
be long before you will want to expand your system with some of the wide range of peripherals which

make up the complete Genie System.

Firstly there is the

which immediately expands your
Genie's capacity to 32K RAM, and
up to 48K RAM if required. It can
be connected to 4 disk drives, a
printer, RS232 interface or S100-

o~

-

a compact unit with 80 column, 5 x
7 matrix print-out, which connects
to your Genie through the
Expander, or via the Parallel

Printer Interface.

cards.
Then there is the

The

gives you greater storage
capacity and full random access
file handling, with the option of
double-density through a
special adapter.

New Dual Disk Drive
now available!

Finally, there is Genie's very own

a must if you want to let the rest of
the family watch their T.V. in
peace!

Available in B & W or green tube.

The supreme advantage of the Genie I system is
its compatibility with the TRS 80, which means
that literally 1000’s of pre-recorded programs are
already available, just waiting to be plugged into
your Genie!

The recent improvements in the Genie system,
including Extended Basic, sound unit and
machine language monitor, make it the ideal
system for the committed hobbyist, and an
excellent and easy-to-use educational tool.

} SPECIAL TECHNICAL GENIE
HOT - LINE ON 0629 4995

for all your technical advice and service back-up on any
aspect of the Genie system direct from the experts!

Please send me FREE, 16 page colour brochure on the
Genie Computer System. I enclose 25p postage.

Telephone PCW-82

7 Yo 0 | Chesterfield Road,
T( ( )‘\\‘\/jv J L Matlock,
W W4T | Derbyshire DE4 BLE.

Glm Telephone: 0629 4995, [
' Telex: 377482 Lowlec G.




MEMOTECH
Excellenceo

|MEMOPAH 16H

Explores the

MEMOPANH 32H

i

Memotech’s Memopak Range

All five of the currently available Memopaks are housed in elegant black anodised aluminium cases, and are styled to fit wobble-free
onto the back of the ZX8l, allowing more add-ons (from Memotech or Sinclair) to be connected.

MEMOPAK 64K MEMORY EXTENSION

The 64K Memopak extends the memory of the ZX81 by 56K, and with the ZX81 gives 64K, which is neither
switched nor paged and is directly addressable. The unit is user transparent and accepts commands such as
10 DIM A(9000).

Breakdown of memory areas...0-8K-Sinclair ROM. 8-16K-This area can be used to hold machine code for
communication between programmes or peripherals. 16-64K-A straight 48K for normal Basic use.

W,

plus UAT

543'41 > Sl MEMOPAK 32K and 16K MEMORY EXTENSIONS
32K hex These two packs extend and complete the Memotech RAM range (for the time being!) A notable feature of the
plus UAT 32K pack is that it will run in tandem with the Sinclair 16K memory extension to give 48K RAM total.

£ -00 MEMOPAK HIGH RES GRAPHICS PACK
52 HRG Main Features — ® Fully programmable Hi-Res (192 x 248 pixels) ¢ Video page is both memory and bit
mapped and can be located anywhere in RAM. « Number of Video pages is limited only by RAM size (each
plus UBT takes about 6.5K RAM) » Instant inverse video on/off gives flashing characters ¢ Video pages can be

superimposed ¢ Video page access is similar to Basic plot/unplot commands ¢ Contains 2K EPROM monitor
£M.7o MEMOPAK CENTRONICS TYPE PARALLEL PRINTER INTERFACE j

e

A

with full range of graphics subroutines controlled by machine code or USR function

Main Features — ¢ Interfaces ZX8! and parallel printers of the Centronics type « Enables use of a range of dot

matrix and daisy wheel printers with ZX8! « Compatible with ZX8I Basic, prints from LLIST, LPRINT and COPY
Ius UﬂT ¢ Contains firmware to convert ZX8l characters to ASCll code ® Gives lower-case characters from ZX8l inverse

p character set

We regret we are as yet unable to accept

orders or enguiries concerning the above

products, but we'll let you know as soon
as they become available.

SIGNATURE DATE

NAME ADDRESS
TELEPHONE

MEMOPAK RAM ( Please make Please send me Price No Total ]
: HI-RES GRAPHICS che 4K RAM £68.70 + £10.30 VAT £79.00
ques payableto |6 .70 + £10.30 V .
commg S00N... cevroncsir | MEMOTECH Ltd.  [32KRAM £43.43 + £6.52 VAT £49.95 l
Please Debit my 16K RAM £26.00 + £3.90 VAT ~ [g2990
| Access/Barclaycard® | HRG £52.00 + £7.80 VAT £59.80 I
accountnumber  aeNTRONICS I/F_£34.70 + £5.20 VAT £39.90
A complete range of ZX81 plug-in peripherals | ieasedelete whichever ['Backaging & Postage £2.00 per unit |
Digitising Tablet RS232 Interface I [ TOTAL ENC I

© R. Branton & G.A.C. Boyd 1982

We want to be sure you are satisfied with your Memopak — so we offer a 14-day money back Guarantee on all our products.

Memotech Limited, 3 Collins Street, Oxford OX4 1XL, England Tel: Oxford (0865) 722102 Telex: 837220 Orchid G

58 PCW



WP2020 is an advanced word processing system

which runs on selected 8080/Z80 and
16 bit 8088/8086 based
microcomputer systems.

All standard word processing
functions are incorporated

plus custom keytops which

makes the system easy to

use for the beginner or

experienced typist. oocument FLNG
Some of the other SYSTEM

main features
include,
multi-printer
support plus
background
printing,

spelling checker,
merge
documents and
communications
for electronic

HARD DISK OR FLOPPY
DISK STORAGE

WP 2020
SYSTEM

MAIN MENU
DRIVER

DOCUMENT
CONTROLLER

CUSTOM FUNCTION
KEYTOPS

it

STANDARD WORD
PROCESSING FUNCTIONS

MULTIPRINTER SUPPORT

SPELLING CHECKER

MAIN 1 NINE SUBJECT
DICTIONARY} DICTIONARIES

MERGE DOCUMENTS

REMOTE

COMMUNICATIONS 1 SYSTEMS

2020

COMMUNICATIONS 2 STATIONS

INTERFACE WITH EXTERNAL
ACCOUNTS SYSTEM

DATA ARCHIVE

AND RESTORE DATA BASE

FLOPPY

mail.

DISK OR
CARTRIDGE

CM2020 is a powerful information retrieval system
which the user can configure to suit individual

needs. It runs on 280 based CP/M
systems and requires 48k memory.
The query processor supports
relational and logical operators and
incorporates its own internal sorting
module. All program modules are in
780 native code

and the system MANAGER
uses standard CP/M  DATABASE
files allowing eqsy  HARD DISK OR FLOPPY
access by other Cleellia
programs.

CM2020 can be

used standalone,
as a basic filing
program fora
customized system,
oras arecords
management system
which can be usedin

CM2020
SYSTEM

MAIN MENU
DRIVER

MANAGER
DATA

CONTROLLER

MANAGER DEFINITION
AND SET-UP
FORMS MODULE
FULL XY
SCREEN SUPPORT P
INTERACTIVE MANAGEMENT
DATA ENTRY INTERFACE
WITH WP2020
QUERY GENERATOR
AND PROCESSOR e
QUERY OUTPUT PE'ST;R
FORMATTER DATA
DATA ARCHIVE FILE
AND RESTORE

conjunction with

WP2020.

ERAFRFEERA

For further details or a demonstration of the 2020 series then call us direct or contact your
nearest dealer. Attractive dealer and superdealer arrangements available on request.

SYSTEMS GROUP GRAFFCOM SYSTEMS, 102 PORTLAND ROAD, LONDON W11 4LX 01-727 5561

PCW 59



7
~Fast CP/M
Business Application Software
from Padmede

SALES/DEBTORS

LEDGER SYSTEM
STOCK/INVENTORY
CONTROL
___.#- PURCHASE /CREDITORS . P
i LEDGER SYSTEM
- Padmede A : %dmede
- - hdd /TER SERVICES

COMPUTER SERVICES . (
- Fadmede
g‘ S
: Padmede N |
E COMPUTER SERVICES i | \ PQdm.ede

NOMINAL/GENERAL

SALES INVOICING
LEDGER SYSTEM M

SYST

Nominal/General Ledger System

at £249 per module

The Padmede Business Control System is available now
on the following machines:-

Sharp PC-3201, MZ-80B ® Apple Il ® NEC PC-8000 @ DEK VT 180 ® Sirius I ® Osborne I
ICL Personal Computer ® Rair Black Box ® Wangwriter
Hewlett-Packard 125 ® OKI if-800 ® Toshiba T200 ® IBM Displaywriter

Send for details of the Dealer Demonstration Pack

Padmede

COMPUTER SERVICES
351, Fleet Road, Fleet, Hants. Telephone: Fleet (02514) 21892/3. Telex: 858575.



North Star's ADVANTAGE
is easy to see.

The best value in
microcomputing.

The North Star ADVANTAGE is
the perfect low cost micro-
computer for business or per-
sonal use. With 720Kb of floppy
disk storage, or an optional 5Mb
Winchester disk, the North Star
ADVANTAGE offers the most
memory in its price/performance
class. And it comes
with advanced
business
graphics soft-
ware at no
extra cost. You
can look every-
where, but you
won't find a
better micro-
computer for the
money.

High performance
computing and high
performance software.
The North Star ADVANTAGE
system offers high speed com-
puting based on the Zilog
ZB0OA® microprocessor, the most
accepted 8-bit microprocessor
in the world, plus an Intel 8035
auxiliary processor. 64Kb of
RAM main memory delivers fast
program execution, with an
additional 20Kb of RAM for the
graphic display. North Star pro-
vides graphics software com-

= NOrthSkar '

patible with CP/M® and HDOS
operating systems and appli-
cation packages, and most
standard languages. There are
thousands of CP/M compatible
software programs available
throughout the world. Or you
can choose any of the

North Star applica-
tion

packages
available for word
processing, financial
analysis, accounting and data
base management.

Graphic displays
for every need.

The free North Star
ADVANTAGE BUSIGRAPH™
package makes it possible to
generate line, bar, pie, and 3-
dimensional charts, plus com-
plex 3-dimensional forms.
Reports can be transformed into
impressive hard copy graphic
displays in a matter of seconds.

FOLLOW THE STAR )

North Star Computers Inc.

Build a network of
ADVANTAGES.

One North Star ADVANTAGE
computer can be linked to other
North Star ADVANTAGES by
twisted pair cable using North
Star's new network inter-
face and software
package. This
allows you to
have a low
cost network
of individual
systems shar-
ing the more
expensive
peripherals.
This can be the
= * first step toward
fully automatlng an entire office
or department.

Convenient design

and service.

The North Star ADVANTAGE

is a fully integrated micro-
computer in an attractive,
integrated enclosure. It provides
high reliability and excellent
operator comfort, plus straight-
forward servicing. For more
information about the North Star
ADVANTAGE, contact...

North Star Computers Inc.
Arabellastrasse 5/133 c,
Postfach 810623,

D-8000, Munich 81,

Telephone (089) 91 83 58,

Telex 5215772 ibs

CP/M Is a registered trademark of Digital Research, Inc.

14440 Catalina Street, San Leandro, CA 94577 USA (415) 357-8500, TWX/Telex (910) 366-7001

PCW 61



IMCROAGE ELECTRONILS
LONDON'S BIGGESTACORN STOCKIST

Working BBC A" and “B’* machines in the shop.
Call in for ‘hands on’ demonstration.

BBC Bargains

BBC Model ‘A’ £299 (+£7p+p)
16k RAM 32k ROM
Full-colour high-
resolution graphics.
BBC Model ‘B’
£399 (+£7p+p)

32k RAM 32k ROM
16 colour graphics
BBC Disk Interface £69*
BBC ‘B’ Upgrade Kit £130*

This is the official kit, beware of imitations, they will
invalidate your guarantee. *(These prices

include fitting - send or bring in your machine
for instant upgrading)

BBC Single Disk Drive

£235 (+£2.50 p+p)

BBC Dual Disk Drive

£389 (+£2.50 p+p)

BBC Cassette £28 (+£2 p+p)

BBC Joystick £13 (+£1p+p)
ALL PRICES )

e | L l"l

Attention Local Authoriti

Micro Computer Mobile Work Stations

High quality 1o glare' melamine finished work surface with
post formed long edges. Reinforced polyester coated steel
support frames and large twin wheeled castors for ease of

movement. Keep your micro off the dining room table

____and always available.

] Choice of 3 models from
£98.85 plus VAT. (Access).
Money back guarantee.
Allow 21 days delivery.
Business enquiries welcomed.
Phone or send for detailed

~~_brochure and order form.

=

—_——r

T
P

Arborcraft Limited, 137 Watling Street, Radlett, Herts WD7 TNQ

l __ Telephone Radlett (09276) 3126. 24 hour answering service.  ~\_© send to: Joysticks required
Please send me your illustrated brochure and order form for the l . £15.50 (1nc var)
Arborcraft Micro Computer Mobile Work Stations. ! Allrian 1020AUXBRIDGEIROAD an PEP Free
B T MIDD:
= e IV
N o - m \ ()
Address .
‘ i . S — - - —— | SerV|CeS «MAIL ORDER ONLY » PRODUCT
= Post code | |

= N £1 5 {+ 75p pt+p)

Mighty Monitors

12’ Green Screen Monitor
£95 (+ £6.50 p+p)

14°' BBC Colour Monitor
£279 (+ £9.50 p+p)

Powerful Printers
Acorn AP80A Printer
£199 (+ £4.50 p+p)
Lowest ever pricel
Acorn AP100A Printer
£228 {+ £4.50 p+p)
Both with free cable below.
Parallel printer cable

OFFICIAL

066
STOCKIST

Cut - price Cassettes
C12 Data Cassettes 40p each
£3.50 per 10 (70p p+p)

Atom Attractions
Atom kit £135 (+ £3.50 p+p)
Colour Atom £199 (+£3 p+p)
Atom Disk pack

£335 {+ £2.50 p+p)

. Schools, Businesses. As London’s largest Acorn dealer we can supply from stock
all your hardware and software requirements — after — sales servicing guaranteed. Official orders accepted.

AOF a8
()

[)

NEW FOR YOUR_-___,ATA R I

)
GETH
FIGHTER

On the desolate Martian Highlands only YOU stand between the
Krelloid ships and the settlement. Manouvering your launching
platforms, you must outwit the evasive Krell and ensure no
ship can pass beyond your defences.

BETA FIGHTER is a one or two player game
that uses the full graphic potential of the
ATARI to produce a realistic 3D Martian
landscape.
For 16K ATARI 400 & 800
Cassette Based

62 PCW



WDH@@@COITIDUTER PRODUCTY

INTERNATIONAL LTD. —

ROOM PCW, 8 CAMBRIDGE HOUSE, CAMBRIDGE ROAD, BARKING, ESSEX 1G11 8NT, ENGLAND

Telephone: 01-591 6511 Telex: 892395

SOFTWARE FOR CP/M COMPUTERS
Software Manual @
BYROM SOFTWARE & Manual Only .
BSTAM—Utility to link one micro- SimpliciFlRI0sneed
computer to another atso using BSTAM £105.55 £6.66 CB-80 /v
BSTMS—Utility to link a micro to a mini Programming Language

lor mainframe £105.55 £12.22 ) . A
CB-80 is a native code compiler of ”

1 the CBASIC language. As a direct 2 4
enhancement of CBASIC, CB-80 = 2 5 (el
offers all the features of CBASIC \ : and OEM

\

DIGITAL RESEARCH plus the speed and versatility of a compiler. Other enhancements include F ! b terms

CBASIC v 2.08 £72.22 £13.80 suppon of 32K byte strings. external multiple line functions. run-time error

MPM 1.1 £216.66 £22.22 trapping and extended file handling capabilities. CB-80 also includes the

MPM 2.0 £272.22 £33.33 LK-807m linker. LK-B0 easily links assembler routines into CB-80 programs

CP/M86 £161.11 £30.00 and is used to create overlay modules. CB-80 supports the multi-user

CP/M 2.2 £97.22 £22.22 operating system, MP/M i1

CP/NET £119.44 £15.55

SID £47.22 £15.55

ZsID £61.11  £15.55

MAC £58.33 £15.55

TEX £61.11  £15.55

DESPOOL £29.44 £6.66

PL/1-80 £297.22 £30.00

BT-80 £155.55 £22.22

CB-80 £294.44 £19.44 o

XLT-86 £88.88 £7.22 Programming Language ORQ'ELR
CBASICw :
CBASIC is the most widely used BASIC dialect in the business community PNECgS-E
today. The precision and easy-to-use format of CBASIC gives

FOX & GELLER programmers one of the most accurate tools for implementing business CREDIT

BUICKSCREEN £97.22 £13.33 applications. CBASIC's portability allows users to upgrade to more CARD
powerful hardware without losing their software investment. : ORDER
e A — Pan - A * VISIT »

KLH SYSTEMS

Spooler for CPM systems v3.0 £77.77 £6.66 Software Manual Software Manual

& Manual Only & Manual Only
. MICRO-AP

MAGIC CIRCLE SOFTWARE MICROPRO INC. SELECTOR V £305.55 £27.77
“PM.SIM £133.33 APPLE VERSIONS

WORDSTAR 3.0 £208.88 £41.11

MAILMERGE 3.0 (requires Wordstar) £70.00 £11.11

SPELLSTAR 1.2 (requires Wordstar) £108.88 £11.11  MICROFOCUS
MPI LTD DATASTAR 1.101 £164.44 £27.77

I SUPERSORT 1.6 £111.11 £24.44 CIS COBOL version 4.5 £425 £25

“ORTH £80.00 £2200 CALCSTAR £108.88 £27.77 FORMS (new version) £100  £15

SAYROLL £500 €15 Full

3ALES LEDGER £200 £15 d ioti

3URCHASE LEDGER £200  £15 ce“""""’e

NOMINAL LEDGER £200 £15 1 atalogue:

NCOMPLETE RECORDS £1200 . £20 MICROTECH EXPORTS MT MICROSYSTEMS available

NHATSIT £80.00 REFORMATTER PASCAL MT+ 5.5 £194.44 £27.77

RUNCIME £50.00 CPM « IBM £108.88 £18.88 PASCAL MT+ 55 with SPP o T £1—

CPM « DEC £108.88 £18.88 Library Sources
Speed Programming Pkge. (Softbus) £138.88 £27.77 deductable
from

VICROPRO INC. T

SORD-MASTER 1.7A £83.33 £24.44

EX-WRITER 2.6 £41.11 £18.88 MICROSOFT INC' PHOEN'X SOFTWARE purchase

NORDSTAR 3.0 £277.77 £42.22 BASIC-80 5.21 £205.55

WAIL MERGE 3.0 {requires Wordstar) £83.33 £11.11 BASIC Compiler 5.3 £227.77,

SPELLSTAR 1.2 (requires Wordstar) £138.88 £11.11 FORTRAN-80 3.43 £288.88 ASSOClATEs (For 280 onlY)

VORDSTAR TRAINING MANUAL £20.00 COBOL-80 4.01 £422.22 PLINK—Disc to disc link loader £80.00 £16.66

VORDSTAR CUSTOMIZATION NOTES £55.55 M/SORT 1.01 £83.33 PASM-—Macro Assembler £80.00 £16.66

»UPER-SORT 1.6: Version 1 £138.88 £24.44 EDIT-80 2.02 £72.22 PEDiT—LIne editor with Macros £80.00 £16.66

JATASTAR 1.101 £194.44 £27.77 MACRO-80 3.43 £116.66 BUG—Very powerful debug 0.00 £16.66

JATASTAR CUSTOMIZATION NOTES £55.55 MULISP 2.10 £116.66 PDEVELOP Package with all the above £214 44 £36.66

SALCSTAR £166.66 £27.77 MUMATH 2.10 £144.44 PLINK-2 Overlay Link Loader £205.55 £16.66

[‘l[w ANTHONY ASHPITEL
TYPING TUTORS DIGITAL RESEARCH  MICROFOCUSLTD.  M.P.I LTD.
pﬁl][llj[}'q BASIC VERSION £50 £265 f£18 ANIMATOR TBA MATHS PACK £120 Trad
L BUSINESS VERSION £125 £25 XLT 86 £80 £7 FILESHARE TBA STATS PACK £120 €
Enquiries
Welcome
ORDER INFORMATION
When ordering CP/M software please specify the format you require. All software items are subjectto VAT. Manuals, when purchased separately, are not subject to VAT, Please add
£4.00 for postage, packing and insurance on each item purchased. For overseas please add £6.50 per item. Most software in this advertisement is available from stock and a 72 hour
return service is thereby otfered on most prepaid orders. These details and prices are all current as of June 1982. Our prices reflect an exchange rate of U.S. $1.80 to £1.00. Should the
exchange rate vary by more than 5 cents, a surcharge may be added or a discount given. Ali payments must be in Sterling and drawn against a U.K. bank.
MAIL ORDER - TELEPHONE ORDER - VISIT - Send Cash, Cheque, Postal Order, IMO, Access or Barclaycard/Visa number to Microcomputer Products International Ltd.,
Room PCW, 8 Cambridge Huuse, Cambridge Road, Barking, Essex 1G11 8NT.
MEDIA AND CPT 8000 A1 Industrial Microsystems 8000 A1 Nascom/Lucas N1 SD Systems 5.25in
Cromemco System 3 A1 Intel MDS SD A1 NCR 814079010 A1 SD Systems 8in
FORMATS Cromemco System 2 SD/SS R6 intertec Superbrain SSDD AK  NNC-80 A1 Shelton Signet
Cromemco System 2 DD/SS RX Intertec Superbrain QD RS NNC-80W A1 Spacebyte
CSSN Backup T1 I1SC Intercolor 8063/8360/8963 A1 North Star Advantage P2 Tarbell 8in
Altos A1 Datapoint 1550/2150 Al ITT 3030 DSOD R1  North Star Horlzon SSSD P1 TEI 8in
APPLE CP/M-80 13 Sector RG Dec VT 180 SSDD RV Micromation A1 North Star Horizon SSDD P2 Televideo DSDD
APPLE CP/M-80 16 Sector RR Delta Systems A1 Micropolis Mod Il Q2 North Star Horizon QD (MPICP/M) P3  Toshiba T200 DSDD
Blackhawk Micropolis Mod H Q2 Dynabyte DB8/4 Al  Morrow Discus Al  North Star Horizon QD TRS-80 Modell + Shuttle-
British Micros Mimi RK Exidy Sorcerer «+ CP/M-80 Q2 Mostek Al (Other CP/M) P2 . board 8in
Calitornia Computer Sys 8 in A1 Exidy.Sorcerer - Exidy CP/M-808" A1  Multi-Tech 1 Q2 Nylac Micropolis Mod It Q2 TRS-80 Modell
CDS Versatile 4 Q2 EXO Al Mulli-Tech 2 Q2 Osborne-| AP Vector MZ
Columbia Data Products 8 in A1 Gemini Galaxy | NI Micromation Al Pertec PCC 2000 A1 Vector Systems 2800
Comart Communicator CP50 P2 Heath H8 - H47 A1 Micropolls Mod Hl Q2 Rade 1000 SSDD RL Vector Systems B
Comart Communicator CP100 P2 Hewlett-Packard 125.8in A1 Morrow Discus A1 Rade 1000 DSDD RM  Vector VIP
Comart Communicator CP200 P2 ICOM 3712 A1 Mostek A1 Rair Black Box RE Xerox 820 5.25in
Comart Communicator CP500 P2 IMSAI VDP-80 Al Nascom {Gemini Drives SSDD) R3 Research Machlnes 5.25in RN Xerox 820 8in
Compal-80 Q2 industrial Microsystems 5000 RA Nascom (Geminl Drives DSSD) R7 Research Machines 8in A1

R3
Al
RK
Al
Al
Al
S5
SF

A1l
A1l
Q2
Al
Q2
Q2
S6
Al




J““l‘“ oooooon
= A

i 'ﬂﬂﬁf"_‘._“_ 1-‘5‘ ¥
¢

] ) ‘

_" i)

.-:.nn

1
|
euevou
'(o H\IE é ,
000000
sloecieony

. ]
P3N

m‘ f} “; :4?‘.4 . .' - ' “m . ‘3 & ..‘-‘“|‘

| 1911711

Z-80A™ CPU, Floppv Disk Controller, 64K of
Memory, Serial & Parallel 1/O Ports . ..

all on a SINGLE S-100 BOARD!

Don’t buy another one of those 3 Board Sets until you see what one can do!

Advanced Micro Digital has been ¢ [EEE S-100 Standard Also introducing SUPER/SLAVE to
producing the SUPER QUAD for e 7Z-80A CPU run multi-processing operating
some time now and it’s truly one of * 64K of Bank Select Memory as well systems such as turbo-DOS™ .

a kind. Just plug this board into as extended addressing With 128/64K of memory, serial &
any S-100 mother board and : * Double density floppy disk parallel I/O, you can plug multiple
hook-up your disk drives to it. It flies. controller. Both 8 or 5 % Disk of the slaves with the master and
Runs with CP/M, MP/M, and Drives each user will have its own CPU
turbo-DOS. You can also plug in * 2 serial & 2 parallel 1/O ports and memory local.

additional boards, 1/, hard disk gﬁgfffc;“d intelligent hardiisk Now it's time to replace or throw
conralors ofc SUPERQUAD IS8 |+ sk iormomorspmow a1 held 100 bogedsand
one-third to one-half of what youhave * Runs with CP/M*, MP/M® and space, money and power.

turbo-DOS™
® One year warranty
Just take a look at these features: e BIOS disk available Dealer enquiries welcome

_r_
Unit 14, 29 Willow Lane, Mitcham, Surrey, CR4 4NA.

VAR WNR B 0 016106931/23
COl“D“'el‘ sys'el’)s Official Distributors for Advanced Micro Digital Corp., U.S.A.

' Registered Trademark of Digital Research Corp. ™ Registered Trade mark of Software 2000 Inc.

been paying for the three board set. Retail price is £610.

For more information write or phone:

Sirton Computer Systems
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SYSTEMS

MIDAS 1: From £835

S100 SYSTEMS

MIDAS S100

MIDAS 2: From £1,790
MIDAS 3: From £2,450
MIDAS 3HD: From £5,495
ITHACA-DPS 1: From £1,494

@ Our versatile Z80 Microcomputers are available as standard units or custom
configured to your exact specification from a comprehensive range of stocked

S$100 boards.

Disc storage capacity of the MIDAS 3 can be 2M Bytes, expandable to over
80M Bytes with a Winchester Hard Disc Unit in our MIDAS 3HD range.
MIDAS runs CP/M and MP/M. Other Software includes M-BASIC, C-BASIC,
FORTRAN, COBOL, CIS-COBOL, PASCAL and Word Processing.

A MIDAS 3D with 64K RAM and 2M Bytes storage on two 8" drives with two
Serial I/0 Ports and CP/M only £2,965.

Printers, VDUs and other peripherals stocked to give complete package
system at keen prices.

BOARDS

Z80 Starter Kit £251
SBC 100 £215
8085/88 CPU £190
Z80A CPU 4MHz (4 Types) From £157
8086 (t

ba)
2716 EPROM (2 x 16K) £95
2768/2716/2732 Programmer

VIDEO BOARDS

24 x 80 1/0 Drive
24 x 80 Memory Mapped

DISK CONTROLLERS

Single Density 5" or 8" From £150
Disc 1D/D DMA £282
Double D/D + Serial I/0 £336

Static RAM 16-64K 24 Bit add.
Dynamic RAM 64K 8/16 Bit
Memory Manager

I/0 BOARDS

2s/2p ord4s/2p or 3p/1s etc From £120
A/D & D/A 8 or 12 Bit From £220
|IEE 488 interface £360

MISCELLANEQUS

Real Time Clocks {2 Types) From £120
Graphics 256 & 512 x 256 £28
Maths Board AMD 9511

Extender Boards/Logic Probe

Mother Boards 8-20 Way

From £175
£683
£60

We are pleased to discuss your requirements and will advise you as to whether your
needs can be met with one of Qur computers.

We stock over 50 different S100 Boards all from quality manufacturers, such as Godbout,
SSM, Micromation, Dual, Ithaca, Vector, S.D. Systems, Morrow, Pickles & Trout, etc.

We are the sole UK Distributor for integrand
Mainframes and Disc Enclosures, available
in nine models including Desk Top and Rack
Mounting, with or without provision for Disc
Drives. All units totally enclosed, painted on
all external surfaces and complete with
power supply etc.

SOFTWARE

CP/M 1 &2, MP/M, PL/1, C-BASIC 2, M-
BASIC V5, XYBASIC, FORTRAN 80, COBOL
80, CIS-COBOL, PASCAL/Z, PASCAL M/T,
Forth, MAC, ZSID, Disassembler, Wordstar,
Datastar, Magic Wand, Wordmaster,
Supersoft etc etc.

Prices exclusive of VAT

All of our systems are specials as they aresconfigured to suit your specification, thus
ensuring that you get-what you want ratherthan what happens to be availabie.
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computer systems

Write-or phone for a catalogue.

Unit 14, 29 Willow Lane, Mitcham, Surrey
Telephone: 01-6406931/2/3
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NEWSPRINT

The BBC Computer has un-
usually powerful abilities to
display very detailed drawings
on the screen; now it has a
new feature — an add-on
processor able to give it
amazing extra power, turning
it into a ‘32-bit system’.

It turns out that the two
things are linked by the
interesting identity of an
unknown Acorn director by
the name of Hopper.

Dr Andy Hopper is famous
in computing circles because
he invented the Cambridge
Ring from his position inside
the Cambridge University
computing laboratory, and
because his laboratory also
helped design the special
logic chips that have caused
all the trouble inside the BBC
microcomputer,

It now turns out that, for
the last two years, Hopper
has also been a director of
Acorn, the company which
builds the BBC microcom-
puter. It wasn’t a secret —
just nobody knew.

That is, nobody knew
until Acorn announced its
choice of a 32-bit add-on for
the BBC Computer and
revealed that the chip chosen
was not the expected
Motorola 68000, which has
some 32-bit characteristics,
but the National Semi-
conductor 16032, which has
most of the necessary attri-
butes to be called 3 2-bit.
National Semiconductor
officially ‘announced’ the
16032 chip recently and held
a grand London press con-
ference in order to give
details.

Called in to the press

- conference by Nat Semi,

Acorn produced as its spokes-
man Dr Hopper, who went on
to speak enthusiastically of
computer-aided design. All
of a sudden, a lot of things
began to fall into place..

Hopper is one of the
brighter computer aristocrats
inside the Cambridge
charmed circle (no, that’s not
the same as the Cambridge
Ring) and does a lot of things
as well as the Ring and the
BBC chips but those are two
of the things which he does
most of. Acorn has a sub-
sidiary, Orbis, which was set
up to make and market Ring-
based systems, and this
activity is sudcienly explained.

But more significantly,
consider the work on the
BBC chip. It was built by
Ferranti, using the same basic
‘uncommitted’ logic desifn
that Sinclair used in his Z2X81
and later in his Spectrum
machines, but with different
logic inside it.

At the time, Acorn
boasted that the design for
the Ferranti circuits had been
done in Cambridge, not in
Ferranti’s own design centres,
and had been a lot quicker
than would have been
possible if designs had been
going to and fro between
Ferranti and Acorn.

The reason it went

uickly, it was said, was not
that the job had been
botched (that was a mis-
calculation at the silicon level
about how fast signals would
propagate across the circuit)
but because Cambridge’s
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on 01-764 8671.

Even cheaper than Clive Sinclair’s new cut-price 16 kbyte
add-on memory for the old faithful ZX81, EconoTech’s
add-on module costs £19.95 including VAT. It allows you
to use the printer, too, just like the official memory. Details

computing laboratory could
actually run programs that
would simulate the function
of any Ferranti chip which
Cambridge could design. This
soft ware needs a powerful,
normally expensive com-
puter capable of handling
32-bit data items, and of
displaying complex circuit
diagrams in accurate detail.
ot any more, it doesn’t.
All it needs is the Nat Semi
16032, plugged onto the
end of a Tube chip inside the
BBC micro with its ultra high

resolution display . .. why, it
could have been made for the
job!

Hopper is already happily
occupied in transferring all
his design and simulation
soft ware onto the BBC micro
plus 16032 ‘Gluon’. Appa-
rently it is very easy to do,
which must prove something
about the Tube concept.

At the launch, a company
called Translation Systems
announced a computer called
the Plum, based on the new
chip, which equally illustrates
something of its power. The
Plum was introduced as an
‘add-on for the Q-bus’, and
the Q-bus is a rather ordinary
method of connecting the
smaller computers made by
Digital Equipment Corpo-
ration to other devices.
(m;:mory, peripherals and so
on).

According to TSI, the
add-on will upgrade these
low-power minicomputers,
the bottom of Digital Equip-
ment’s power range, to the
point where they outperform
the largest machine made by
Digital, the VAX 11-750. The
up%ade costs $2000.

id you ever read Soul of
a New Machine? Tracey
Kidder got a Pullitzer prize
for it and it dealt with the
human drama and conflict
involved in the rush of a
company called Data General
to catch up with Digital
Equipment and the VAX by
designing and launching a
32-bit minicomputer.

I wonder if it has dawned
on either DEC or Data
General (or Hewlett Packard)
to wonder if the effort was
in any way justifiable, with
chips like this one coming
up. I doubt it — I'll be sur-
prised if they know what’s
hit them.

i)isk matching

Osborne’s UK boss, Mike
Healey, predicts that very few
people will pay £1250 for
their Oshorne micros, because
‘most sensible users will want.
to spend the extra needed for

Guy Kewney delivers his monthly package of micronews.

having 200 kbyte capacity
disk drives.’

In his wake, comes
Systems of Tomorrow, a
company specialising in
adding disks to other people’s
hardware, which thinks that
quite a few people will want
to spend £900 extra and get
800 kbyte drives.

Like Osborne, Soft thinks
that there is a real need for
disk machinery that can
understand not only its own
disks but those produced by
other t ges of computer.

And Soft also thinks that
there is a good market for
people with £1300 who wanit
a six megabyte hard disk.
Like the big-capacity Osborne
disks, Soft’s 800 kbyte
drive design can read several
other disk formats, including
Xerox, Superbrain (soon)
and Osborne single density
disks. Paul Toman at Soft
considers that soon this clever
trick won’t be so unusual that
it warrants note, Modern
chips used for disk control
S)articularly the Western

igital 1790 series) make this
sort of feature much more
manageable.

Toland also offers ‘full
conversion services to allow
user software to be
transferred’ - from other
formats to Osborne format,
that is. He will take a
program disk designed to run
on a Superbrain, for instance,
and produce one desilgned to
run on the Osborne. Full
details on (0494) 786989.

I ]
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Getting approval

People inside British Telecom

would be more (or less)

than human if they did not

resent the fashion for offering

other people the chance to

make money by transmitting

electronic messages, and they

o.

Nonetheless, the process
of opening up telecom to
telecompetition (hee, hee)

roceeds and John Butcher,

arliament’s closest approach
to an intelligent MP, has
announced from his desk in
the Department of Industry,
where he’s a junior Minister,
that a great deal of apparatus
which can be connected
direct to a phone line, and
also direct to a computer
can now be ‘approved’ early.

Full standards for approval
should by now be published,
showing what needs to be
tested and what tests it
should be expected to pass
before BT will allow it to
fasten itself to BT copper
wire, It may seem strange,
but this information was hard
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It would be horrible to think that Pope John Paul II came all
the way to the UK without getting involved in micros. Just
to prove that he did, here’s a picture of a Catholic priest who
put the Pope'’s tour plans on Prestel. Ok, Prestel isn’t micros,
but it’s close . . . and getting closer all the time.

to come by previously.

Now, the information is
available direct from the
Department of Industry and
people wishing to sell
extension telephones, auto-
matic call-makers, or any
apparatus with a modem in
it, should get in touch.

Facsimile machines and
Prestel equipment don’t need
to be approved under this
scheme.

It should all speed up the
arrival of cheap modems,
which is why I’'m interested
and so will you be, one day.

Systems in Belfast must
qualify as one of the cheapest.

There is also a parallel
interface card for the same
price, and the company has
announced a real-time clock
board (same price again) for
those who can understand
enough assembler program-
ming to use it. Details from
PAP at 20 Callendeer Street,
Belfast BT1 5BQ, or phone
(06487) 63920.

Conc CP/M

Easily the most annoying
feature of most grograms
written under CP/M is the
way they don’t let the user
get at CP/M. For example
when trying to call up a file,
these programs won’t let you
type DIR to see exactly what
the damn thing is called.
Easily the most delightful
thing about Concurrent CP/M-
86 is that you can always

do something like this, if you
have a machine capable of
running it. And of course,

if you have Concurrent
Cﬁ;M-SB.

So far, you don’t. An
encouraging next step in the
slow march of this product
to market is the release of an
‘announcement’ of the
product by Vector Inter-
national, Digital Research’s
European agent. But that’s
all the good news, so far,
Keep patient, or ask for the
details on Brussels: phone no
32253891 14.

C_heap link

To connect an Apple II to

a phone line via a modem,
or to a serial printer, a serial
card is needed. At £55 in-
cluding VAT, the serial card
from PAP Monitoring

'88 board

For those people who want
to build their own system
based on the Intel 8088
which IBM, Sirius and DEC
have now made famous, Intel
itself has provided a £534
single board as a flying start.
The unit is called the iSBC
88/25, and details are
available from distributor
Rapid Recall on 0494 26271.

Euro show

Everybody goes to the NCC,
the National Computing
Conference, in America each
year, It is a zoo: in Houston
this year a record number of
people failed to see the ‘new’
products which had already
appeared at the Hanover Fair.

If you must blow all the
company’s budget going to
look at computing equip-
ment, consider instead
Comdex. You’ve just missed
Comdex in Atlantic City
but there is now going to
be one in Europe, 8-11
November, in Amsterdam.
And after that, one in Las
Vegas, 29 November to 2
December.

For no good reason, the
very new Comdex shows
seem to attract the more
important microcomputer
announcements — the Sirius 1
for instance, was announced
at last year’s winter Comdex.

Quite what the

Amsterdam one will be like,
nobody can say, because
it is the first but already, says
the organising company,
Interface Group, companies
like Altos, Cii Honeywell
Bull, Corvus, DEC, Micom,
Onyx, Osborne, Ramtek,
Tandon, Televideo, and
Universal, Vector éraphic
and Zenith, are coming.
Details from Comdex,
160 Speen Street, PO Box
927, Framingham, MA 01701,
USA.

Quick fix

Mills Associates is the
company which launched a
24-hour fix-it service for
PET owners last June (1981),
and which now has an-
nounced a lower-cost service
for 40 percent of the full
price, providing a working
system within three working
days (or better if possible,
of course) of failure.

The original service was
often described as a rather
Rolls-Royce type offering
and it is possible that, even at
60 percent off, this new one
won’t seem any cheaper than
the service offered by Com-
modore dealers. Also, you
have to have more than one
PET per site, to qualify to use
it.

Details from Mills
Associates’ head office in
Monmouth on 4611.

Bananas?

The interesting thing about
the new Geest micro is the
fact that it uses the Zilog
Z80 microprocessor chip.

This chip, apparently
obsolete, is now being found
even in the new ‘16-bit’
systems from DEC, IBM and
Sirius which are supposed to
be replacing it — either built
in (by DEC, for example) or
supplied as add-on options by
other people — just to enable
people to use CP/M software
which still isn’t ready for the
'16-bit chips.

In Geest’s case, the irony
is even more marked. It isn’t
exactly offering the bargain
of the year — a bog standard

1 10am to 6pm. Admission is

system with screen, printer
and processor box will cost
£3300. But Geest sells

larger minicomputer systems
based on Texas Instruments
990 series minicomputer
processors. And Texas failed
to provide a microcompouter
version that could be sold
even for this unremarkable
price.

It turns out to be easier to
buy a system built in
California by NNC
Electronics of Huntingdon
Beach, based on a different
processor, than to take
TTI’s 9900 family of
processors and build a cheap
micro round them. And
enough people who know
Geest’s software like it well
enough to want to buy a
micro from them. So they’ll
sell a few.

Details on Spalding (0775)
61111.

Next Microfair

Sinclair fans can see all the
latest ZX bric-a-brac at the
4th ZX Microfair on Saturday,
21 August. The venue is to
be the Royal Horticultural
Society Hall, Greycoat Street,
London SW1.

This will be the largest
ZX Microfair since the first
one in September 1981. All
three Sinclair micros will be
catered for and the show
includes a special area for
local user groups.

Opening hours will be

60p for adults and 40p for
children under 14. OAPs and
accompanied children under
10 get in free. Details or
advance tickets can be
obtained from Mike Johnston,
g%{GPark Lane, London N17

Buying on the
cheap

It is possible to buy a com-
puter for less than it costs to
build the beast if you are a
big enough customer. A lot of
microcomputer makers were
rather hoping that was what
happened when Boots (the

See’'Bananas?’
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'ROSPECTS TO REMEMEER

YOU HEED OUR ELECTROHNIC CARD-IMDEAING

AND RETRIEUAL SYSTEM
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Many people know Henry VIII had six
wives. But few are aware of his 637
girlfriends. Poor Henry! Is it any wonder
he laid about them with an axe. Just
imagine trying to remember all those
first names, addresses, birthdays,
pigeon hole numbers and personal
details.

With CARDBOX, Caxton's new electronic
card indexing system, keeping and
retrieving information is simplicity itself.
Not only could Henry have found his
ladies but he could have kept tabs on
all those barons, bishops and bowmen,
(Rent demands would have gone on
time, confiscations would have been
orderly and executioners would have
been selected to suit every occasion.)

And he wouldn't have had to
understand a thing about computers.
CARDBOX looks like your favourite
card index on the screen. You draw the
card yourself. You decide where you
want lines. You make up your own
headings. And you fill in the details,

At this point CARDBOX stops behaving
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like a flat inflexible card. It becomes
multi-dimensional electronic paper.
You can change any information you
want. You can retrieve portions of
information. You can print out all or
selected information from your cards.

You talk to CARDBOX in plain English.
You search your records on key words
or on selected criteria. CARDBOX acts
like a sieve, sifting through the records
reducing the number until it finds only
those that meet your needs. You display
records on your screen or print them
out in a format of your own design.
Label production for mailing is simple.
You can also use CARDBOX with some
of your favourite wordprocessing
packages, eg Wordstar.

CARDBOX works on most popular CP/M
machines including those with special
screens, eg Osborne. Use the CARDBOX
Tutorial to learn all about this simple,
fast aid to better record management.
Study the detailed Reference Manual to
take full advantage of its sophisticated
features.

See CARDBOX at your local computer
dealer. Or we'll send it to you with a
dealer list. Call or return the coupon to
us.

CARDEO |

REOUUCTINN X
sopmsncnrggm‘"“c CARD-INDEXING ji1TH

FLAIM-
AND REF 0BT FnCIﬁI%NEGSLISH RETRIEUQL
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CP/M, Wordstar and Osborne are registerec
trademarks of Digital Research, MicroPro
and Osborne Computer Corporation
respectively

Caxton Software Publishing Company 10-14 Bedford Street Covent Garden London WC2E 9HE Telephone (01) 379 6502

Iama CUser (dDealer

Name _ Position
Address

Computer — -

Company

Disk Format.

Please send me [JLeaflet [(JCardbox, 1 enclose a cheque for £155 (+ VAT at 15% and £2 p & p.)




chemist) was quoted a
rumoured £500 per computer
on a bulk order of 1500
Osborne 1 machines. But no,
it wasn’t. The price was one
on which Osborne makes a
useful profit.

The sale still hadn’t been
tied down when this column
was prepared for press but it
looked quite probable, given
that the price would buy a
CP/M machine with two
disks, printer and modem
interfaces, screen and key-
board plus a lot of useful
software (mainly Supercalc
and Wordstar) which might
be expected to sell for
upwards of £2000 in small
quantities, judging by com-
peting equipment.

he deal is interesting and
will be followed by other
deals from other manu-
facturers. Some of them will
not be able to afford it but
will go ahead anyway. Why?
Because it will enable them to
get the price down almost to
the point where they cover
their costs.

It works like this. My
Crows Corporation, the
designer of a new system, has
a workshop in which it can
build 10 Crow 1 micros a
month.

But the design turns out
to be very much more attrac-
tive than first thought and
several tens of dealers all
follow up their initial
purchases with requests for
lots more. The managing
director realises that he could
sell 100 a month if he could
make them and so he looks
for bigger workshops.

One option is to subcon-
tract all the Crows out to an
electronics factory which
could put them all together
for a lot less (per unit) than
his own workshop because it
has a fast production line.
But it needs to have an order
for at least 500 per month to
get started up.

While he is doing this, he
gets wind of a big conglom-
erate, which needs a thousand
of the machines. Although
the price it is prepared to pay
is well below the level he
‘needs to charge to make a
profit, he follows it up, and
eventually finds himself up
against just one rival for the
contract.

The rival’s price turns out
to be 10 percent below the
price which his su bcontractors
want to charge him per
computer!

So he goes ahead and
matches the price, despite the
fact that he will be losing
10 percent of his costs on
each machine the conglom-
erate gets. The reason is that
once the big order is fulfilled,
over six months, he will have
also sold (through his normal
dealers) several hundred
Crows at the normal shop
price, at a vastly better profit
margin and will end up better
off overall. And his machine
is established as one of the
market leaders: people start
writing software for it and
offering add-ons and printing
adverts mentioning it. You

will be able to watch alot of
this happening over the next
year,

The ones to watch care-
fully, however, are the people
whose machines are ‘over-
engineered’ to the point
where you know that, no
matter what they do to sub-
contract the production, no
matter how many they build,
the thing still costs damn near
£1000 to put together.

Over-engineering involves a
lot of giveaway signs, but the
most common are: too many
circuit boards(one is enough);
chipslaid out higgledy-
piggledy (can’t be plugged in
automatically by machinery);
strong steel cases (hard to
work, expensive, heavy to
sglilp); highly complex multi-
rail power supplies (a dead
giveaway that the machine
hasn’t been designed as a
low-cost unit); ultra-high
density disks (generally, only
standard drives are cheap);
and ultra-advanced new chips
(they often aren’t available
in large quantities, they often
make servicing very difficult,
and they are a sign that
money has been skimped at
the design stage in favour of
swallowing some silicon
salesman’s brochure).

Ham and chips

Amateur radio operators who
want their own micros to
control transmissions quite
often have to do all the work
of connecting computer to
radio: Computer World in
Holland has now launched a
plug-in unit, complete with
software to link the two.
The software does all the
things a ham would want,
none of them intelligible to
the rest of us: things like
station description, CQ, CW
ID, Autostart; it also under-
stands Morse and can inter-
pret it as well as transmit it.
Details at Hilvertsweg 99 -
1214 JB, Hilversum, Holland,
phone 31-35-12633.

No CP’M-68K
this year

Most people seem to be
coming round to the idea that
the operating system we will
all use on machines that have
a Motorola 68000 chip inside,
will be something called
Unix; it is already available
on a machine called the
Fortune 32, recently an-
nounced in the UK by its
US parent.

uess who, then, reckons
that ‘we feel that the
CP/M-68K will become a
standard operating system for
68000-based microcomputers
and that our working relation-
ship with Hitachi will
expedite the availability of
CP/M-68K.”?

It’s Tom Rolander, Digital
Research’s vice president in
charge of the operating
systems division. The
reference to Hitachi is
because Digital Research will

be working with that
company In developing the
operating software. The two
companies also ‘expect to
develop several application
languages’ for the chip.

The only deduction that
can be made from the an-
nouncement is that CP/M-
68K will not be available on
any 68000 system this year,
Tom Rolander can be as
optimistic as he is paid to
be about making a standard
out of it;the rest of us will
just have to wait and see.

Brunel forums

Knowledge-based systems,
according to somebody called
Alex d’Aggapeyeff, are the
most important development
yet in getting computers that
work the way humans might
expect them to work, and
are able to explain what they
do in terms that unskilled
users might not only under-
stand, but be able to respond
to usefully — what David
Tebbutt recently called
‘making computers people
literate.’

Brunel University is
providing a forum for the
study of this significant
area from 14 to 16 Septem-
ber, on the campus at Runny-
mede.

Brunel actually wanted to
have people submit papers
for this conference and the
only thing that prevents
PCW readers from submitting
theses is the small detail that
the organisers wanted them
by 7 June. Ah well. At any
rate, I gather the technical
conference ‘will be heavily
subsidised’ so it’s probably
worth contacting Dr T R
Addis at the Computer
Science Department of
Brunel Univers'li_;ly in Uxbridge,
Middx UB8 3PH.

Subsequently, there is
going to be a Management
Tutorial, introducing expert
systems (knowledge-based
systems are sometimes called
expert systems) on 17 Sep-

o
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See Vic Expander

tember, and there will be
another course on the funda-
mentals of Knowledge en-
gineering ‘for DP
professionals’ from 20 to 25
September. Details of these
two events can be obtained
from R C Muller, 12 Qaken
Grove, Maidenhead, Berks
SL6 GHQ. The University
phone number is Uxbridge
37188.

VIC expar-lder

The picture of the Planet
Weather, as Earth will one
day be known in the Galaxy,
is apparently the obvious way
of illustrating the little-
known fact that Commo-
dore’s VIC 20 can become a
‘business microcomputer’ by
the attachment of the large,
featureless black box which
is eclipsing the polar ice-cap.

The box is the BeeBox,
from Beelines. The firm
specialises in Prestel add-ons
but this is better than that: it
gives the VIC an 80column
display, a lot of extra internal
memory (up to 32 kbytes),
and a plug to drive a printer
or phone connection
(modem).

Cost of £650 includes
VIC, Beebox 40, modem and
RS232, power supply,
cassette deck and a carrying
case.

Details from John
Blackburn of Bolton 385299,
and don’t ring Blackburn
385299 and ask for Mr
Bolton, or you will upset
some nice family people . . .

Tangerine’s DOS

This is the year of the cheap
disk: even the hobbyist
machines are getting them.
And after the shock an-
nouncement by Sinclair of a
£50 drive for the end of the
year, the release of the first
Acorn Atom and BBC
Computer devices, there is
now another new disk oper-
ating system.
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Y]ery@mportamfJ assettes

A.S.K. announce the first four programs in a series of educational cassettes for the VIC 20.
These programs have been written by a team of teachers and professionally programmed
specifically for use in the home.

They are of proven educational value, complementing work done at school, yet all the
programs are designed to be fun to use — not just once, but over and over again.

We believe that these programs will give you and your family and friends hours of
worthwhile enjoyment. They will help your children to learn at home in a relaxed yet
stimulating way.

We Want To Count. A program for young Twister. A geometric puzzle that will tie you in
children learning to count which involves the knots, testing and improving your thinking skills
numbers | to 5. Children often find it easier to and powers of concentration. The purpose is to
recite numbers than to count things correctly. rearrange coloured squares so that no row or

Four different games give the child a variety of column contains a repeated colour. Set your own
objects to count, and are presented in an exciting puzzle and test the whole family. Suitable for
and stimulating way. Suitable for children aged 3 children aged 8 and upwards.

and upwards.

N \\
FACEMAKER NUMBER CHASER
/I \ S A 1
Je® ©e)\ ng_@@_x
_ Facemaker. This program is designed to help Number Chaser. A car race provides an
improve spelling, expand vocabulary and sharpen opportunity to practice and improve estimating and
observational skills. There are thousands of multiplication skills. You can choose the level of
characterful faces you can make with the difficulty you want making it different every time you
program. Perhaps someone you know? Suitable play. Suitable for children aged 5 to 12.
for children aged 5 to 12. B N T o e T

. - r
Each cassette comes in an attractively labelled box together :
with a colour booklet which gives detailed loading instructions To A.S.K,, Freepost, London SW14 8BR (ro stamp required)

and tells you how to use the program.

N.B. Because these programs make extensive use of computer I s oiibos Quantity Unit price inc. ' Total
memory and colour graphics, a 16K RAM PACK (or 8K RAM VAT + 55p p+p
PACK for Numberchaser only) and colour T.V. are essential for — =
their operation. | | WeWantTo Count| | £950
If you do not have a 16K RAM PACK, we will be pleased to | Twister v £9.50
supply one atAtléeKdiscounted price of £67.50 with your order for | Facemaker " £9.50
one or more A.S K. programs. Number Chaser £9.50 —]
NO QUIBBLE GUARRANTEE 1 1" : =
If you are dissatisfied with any A.S K. program, return it to us | RS s 2. S8 |— _ I

TOTAL

within 7 days of delivery and we will give you a full refund [
without question.

Not convinced? Then see our programs at The Vic Centre, I Ienclose my Cheque/P.O.forf____ made payable to A.S. K. LTD
154 Victoria Road, London W3, opp. North Acton tube.

vy

I Name

- I Address
A.S K. LIMITED, London House,

42 Upper Richmond Road West, I
London SW14 8DD

I Please allow 28 days for delivery PCW8
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There is so much rivalry
(some of it friendly) between
Acorn and Sinclair that it is
painfully easy to forget about
that other popular low cost
micro maker in Britain,
Tangerine. '

Tangerine has followed
tradition in launching its
disk operating system: all the
popular manufacturers of
computers with a 6502 chip
inside have invented their
own system, and so has
Tangerine, following Apple,
Commodore, Atari, Acorn
and Ohio Scientific.

Tangerine’s is about the
normal price for these things:
two disk drives together with
software, cable, power
supply and so on, come for
£550 plus VAT.

The operating soft ware
that comes in this package is
called Tandos 65. The Tan-
gerine micro needs at least
8k to run it, ‘and Tandos
extensively expands Micro-
soft Basic to allow it to be
run virtually as a disk Basic,’
says Tangerine.

Tangerine is now in
Cambridge itself, at the
Science Park (where Grundy
lives with its Newbrain)
and can be contacted on
(0223) 60422,

Visidealer

When two lovers split up,
everybody wants to know
who done whom wrong. In
the case of the ending of
smooth relations between
Visicorp ‘}producer of the
famous Visicale program) and
its last UK distributor ACT,
both Visicorp and ACT insist
that they were the injured
party and that they booted
the other out.

What matters, however, is
that there is a new agent:
Rapid Recall’s Rapid
Terminals subsidiary has
taken over Visicalc and all
its Visibrothers and Visisisters.
Details from Rod Smallwood,
Rapid Terminals; phone
(0494) 38525.

Apple DB

At a price of £200 including
VAT, Access may not be the
cheapest ever database
management package for
Apple II but it is cheaper
than many.

It is produced by Spider
Software from Croydon, and
while we wait for Kathy Lang
to get round to reviewing it,
I can at least pass on the bare
bones of what Spider claims
for the software.

It is able to accept a list
of commands which are
executed one after the other.
It has a screen editor to allow
changes to be made to
records in the database, as
though editing with a word
processor. It has ‘hidden’

ields on records, and it can
also have data fields on the
screen which are computed
from other data in the record
automatically.
Retrieval times, says Spider,

‘are extremely fast — given
the primary index, a record
will be retrieved and dis-
played either instantly, or
within three seconds’. If a
search for multiple criteria
is needed, a record could be
found instantly, and it could
take up to 23 seconds
maximum. Available t}lrough
Apple dealers, or contact
Spider directly at 98 Avon-
dale Road, South Croydon,
Surrey.

Business, not
blobs

Editors refer to the endless
stream of ‘action’ games
which their readers submit
for publication as ‘blob-
chasers’ for obvious reasons —
and throw them out.

Taking a rather different
tack, CCS has produced some
‘business’ games for the
ZX81. ‘Market surveys have
shown that the majority of
users lie in the 13-35 age
group,’ says CCS, trying not
to use the more &escriptive
phrase ‘school-kids’ for these
people.

Most users are numerate
and many have a desire to
gain an appreciation of the
business world,’ the company
continues, so ‘the games are
fun to play and teach the use
of histograms and bar charts,
and simulate real business
problems in the airline and
catering industries.’ In the
‘'one, you have to accumulate
enough capital to take
over British Airways, and in
the other, you have to take
over Trust House Forte.
Presumably masochism is
taught in a separate program.

‘Airline’ and ‘Autochef’
cost £4.75 each and details
can be obtained from Cases
Computer Simulations (which
is CCS) at 14 Langton Way,
London SE3 7TL.

Net distributor

An area distributor who will
supply Sig-Net micros to
dealers in the South East has
been appointed by the manu-
facturer, Shelton Instruments.
The distributor, DPLC, is

on 01-278 6272, and contacts
are Frank Yates and Rebecca
Hill.

Shrinking disks

When you and I get to buy

a disk, it costs twice or three
or even four times what it
costs to buy it in large
batches from the factory but
even so, the new factory price
of £75 for a two-thirds-
height minifloppy from
Shugart would mean that
microsystems should soon get
a bit cheaper as well as a bit
smaller,

It will be more impressive
when half-height drives come
down to this price. Those of
us with one disk would then
be able to get two instead,
and squeeze them both into

| the same box. And those of

us who have two already
could of course replace one
with a hard disk, and the
other with two half-height
floppies. Still, it’s a start.
Shugart announced this
product in May: one can
safely predict that some
of these will find their way
into boxes in the shops
before the beginning of next
year.

IT’s paranoia!

There is probably money in a
thriller, a novel about IT
Year, and how it really refers
to the IMluminaTi and their
take-over of microprocessing,

.in an effort to impose their

vision of the golden future.

The first evidence is in
already. For a start, Infor-
mation Technology Year has
achieved exactly nothing,
which is a dead giveaway,
isn’t it? I mean, all that
activity and money, and
nothing to show? Can’t be
true — it must have been kept
secret by the Illuminati, or
the Masons. ,

I note, on this theme, that
the National Computing
Centre has got embroiled.
Very suspicious indeed: the
NCC has started setting up
‘a number of groups to be

‘known as “Information

”

Technology Circles”.

Circles indeed! I wonder
they don’t just call them
‘covens’ and be done with it.
Or ‘lodges’. All the infor-
mation about these ‘circles’
that can be obtained is a
highly obscure press release
from the NCC’s director,
David Fairbairn, referring
vaguely to ‘meeting the need
for up-to-date information
on current and projected
developments in specific
areas of information tech-
nology.’

The ‘primary aim’ of these
Circles, says Fairbairn, ‘is

to provide specific knowledge

| on which informed decisions

can be based, and to extend
the opportunity to influence
the developed work being
undertaken.’ Influence, eh?
I suppose it is ‘only coinci-
dence’ that Clive Sinclair’s
July jamboree for British
Mensa concentrated on
‘Golden Ages’ of the past,
and Clive’s own feeling that
we’re just about to enter
another Golden Age?

Okay, contact the NCC on
061-228 6333 if you want to
start pulling strings from
behind the throne, and in-
fluence the way civilisation
is going. But don’t say I
didn’t warn you.

Oshorne onice

All right, men, next stop
Antarectica and the frozen
South. I want you to check
your fur-lined anoraks,
quilted picnic baskets,

Little Piggy toe-exercisers for
cold nights and Osborne
computers.

Apgarently, yes, the next
Scott Polar Institution spon-
sored expedition to the South
Pole from Cambridge, is
taking one of these portable
micros ‘for data logging and
processing’. When I find out
how they’ll keep the disk
from freezing, I'll let you
know.

Machine code
on ZX81

Excellent though the editor
on the Sinclair ZX81 may be
for entering and altering
Basic programs, the machine
falls down heavily when you
start trying to write machine
code. You can only run Z80
instructions if you can get
the code in and if you can
find out what went wrong
and can change it.

So to make all this

Way back in April we ran a silly competition, where you 'may

have found a box at your newsagent into which you could
place your entry. It got us a lot of shelf space, and made it
easter to give you a copy, so maybe you will have thought it
was a harmless enough idea even if you didn’t win, As to
whether you won or not, well let you have details of the
winners shortly. Meanwhile, here is a silly picture of one of
the promotional areas — at London Bridge station.
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8OSSible for just £7, Artic
omputing has released a
machine code monitor and
debugger with a full Z80
disassembler to find out what
is actually in the machine at
any stage.

ZXBUG is not just a
loader, it’s also an editor. It
takes up the top four kbytes
of a 16kbyte system and
works with the ZX81 tape
system. Details from Artic
at 396 James Reckitt Avenue,
Hull, North Humberside.

Hear it on the
Grapevine

Local area networks allow a
lot of micro users to share
disks, printers and so on but
almost inevitably involve
miles and miles of connecting
wire. As anybody who has
ever re-wired a house will
tell you, getting the wire into
an office is expensive, time-
consuming and disruptive.

However ‘Grapevine’
described as a ‘local data
network’ and produced by a
company called Case, has
found a neat way round this
problem, by using the
internal telephone system
wire.

Case is a company which
specialises in phone links,
selling modems and also
selling the very sophisticated
(and pricey) local area net
called Net One.

The trouble with selling
any local area net today, as
Case points out, is the fact
that they are all potentially
obsolete. Nobody knows
which local net will turn out
to be the one to have bought
in ten years’ time.

Grapevine certainly
doesn’t do all the things that
a local network will one day
do but it does enough to be
worth using while waiting.
Don’t, however, expect the
price to be pitched at the
sort of level that amateurs
would find interesting.

Paper push

The most costly part of any
big computer system is not,
as you can read in some ad-
verts, the memory but the
paper. That obviously doesn’t
apply to most personal micro-
systems, since not even a
majority of those have
printers, but it certainly does
apply to the average business
system.

Which is why you should
take seriously a big marketing
push by Moore Paragon, a
company which supplies com-
puter forms. The company
aims to have 400 to 500
micro dealers, high street
shops, office equipment deal-
ers and so on selling pre-
printed stationery for you to
print invoices, letters, labels,
stock lists, and other office
documents on.

One day, no doubt, every-
body will have so much
storage of their own that

there will be no need to print
copies on paper. And every-
body else will have computers
too, so they won't have to
print paper copies to send
through the post — you will
transmit information down
the phone line.

But that isn’t for at least
15 years. So watch out for
those circular red and blue
window stickers.

Into type

Most typewriters and com-
puters print in columns, with
the letter ‘i’ taking up the
same sort of space as the
capital ‘M’, something which
one look at this printed
paragraph will show is not
true of typesetting.

It is very clever, therefore,
of Tom Graves of Wordsmiths
and of Galley Typesetting
separately to interface type-
setting equipment to CP/M
computers using word pro-
cessing software.

Tom Graves is famous for
it: he is on 0458 45359.
Galley is a more recent.
recruit and can be contacted
through its microcomputer
specialist partners, Digitus,
on 01-379 6968.

Impressive

Any number of people are
now offering software which
‘can write programs’, and will
offer to demonstrate how
easy it is to write a program
at the drop of a hat.

The really impressive
demonstration of such a pro-
duct, however, is not the
conjuring trick of sitting
down and leading some
sucker through the demo. It
is showing them somebody
actually using a program
which was written by the pro-
duct. For that reason alone
I’m impressed by a ‘program-
ming system’ called Trojan,
demonstrated at British
Micros on the latest model
Mimi, a British-built CP/M
system.

Trojan is a system which
appears, in the cursory evalu-
ation I’ve been able to give it,
to be a blend of CP/M system
commands, database manage-
ment commands, Forth
language structure, and Cobol
readability.

The program demonstrated
to me was a forecasting pro-
gram and it was demonstrated
by the managing director of
British Micros, Manas
Hegoyan, who is not a pro-
grammer. He assures me he
didn’t write the program but
he can use it fluently, it was
simple to understand and it
was the sort of program I'd
like to sell if I was on com-
mission,

Apparently it was written
in two or three days by the
inventor of Trojan, at Scifax
Computer Systems in Basing-
stoke. I'm sufficiently im-
pressed to pass on Scifax’s
phone number (0256) 24018,

Details of the Mimi 801
and forthcoming expansion

‘products are now available on

atford 48222, from
Hegoyan or Gerald Roll.

Serious games

The fact of the matter is that
people can sell very ropey old
computer games for a lot of
money if they describe them
as ‘educational’, a fact which
must make it very difficult
for people with serious edu-

‘| cational uses of micros.

One group with very serious
uses for micros in education
is the Mayfield Dyslexia Com-
puter Group and while they
have ‘games’ on their list of
software, these are definitely
games with a difference. They
are designed to help diagnose
dyslexia, to help exercise the
minds of dyslexic children and
to help spastic children.

The programs are available
for the cost of sending the
Group a disk suitable for use
on Commodore or RML
380Z machines, and include
diagnosis programs, exercise
programs, and test programs,
most of which are disguised
as games to encourage the
‘patients’.

A list of the games is avail-
able for 40p from Brother
Henry, CFX, the team leader
at Bradley House, Little
Trodgers Lane, Nfayfield, East
Sussex TN20 6PW.

Money back
offer

Guaranteed fault-proof disk!
The.company which has
decided to stick its neck out
with this claim is Media Tech-
nology of London, which
reckons the Dennison disk
‘will eliminate formatting or
read errors’ and is prepared
to refund money if it doesn’t.

More impressive, as far as
I’m concerned, is the pro-
duction of ‘official’ flippy
disks — double-sided disks
that are fitted with read slots
on both sides, so you can flip
them over in systems like
Apple, Superbrain, Oshorne
and so on, which only read
single-sided disks.

hen Media Technology

offers to refund the value of
any lost information on the
disk, I’'ll know they really
mean it. Details: 01-278
7465.

Stability call

Last year’s ‘cowboy’ com-
puter shops, having sold a few
hundred Apples at rock-
bottom prices, are suddenly
this year’s staunch recruits of
the Computer Retailers
Association, loudly calling for
a ‘stable market’,

In the circumstances, it is
easy to understand why the
outgoing head of the CRA,
Ian Dunkley, spoke wryly of
‘a constant area of dispute
inside the CRA’ as being
‘discounting’.

‘What we and the manu-
facturers should do,’ Dunkley

' noted in his farewell messa.ge

as chairman, ‘is to ensure that
the end-user is aware that
there is, or should be, a direct
relationship between price
and the total service avail-
able to support the sale.’ In
other words, what you don’t
pay for }/ou don’t get; service
is one of those things you
need and it doesn’t come free.

Dunkley has his head
screwed on tight enough to
know that a lot of people
neither sell at a discount, nor
provide service. Quite how
they attract customers is
something of a mystery until

ou note the things that they
give away’ free with com-
puters. And one of my oldest
hobby-horses has been the
scandal of retailers literally
stealing software, copying it,
and supplying it ‘free’ with a
micro. ;

Lots of people think that
software should be free, and
we should all write our own
and pass it round. This atti-
tude is common in computer
clubs, and in universities and
colleges, and there may be
some element of truth in it.

For instance, if I write an
accounts receivable package,
and use a mathematical
routine inside it, I think that
the mathematical routine
should be useable by any
other programmer, even
though I think the package as
a whole should not be sold by
anybody who doesn’t pay me
a royalty. But it is a strange
attitude for a commercial
retailer to take, and, I think a
dishonest one.

Hence my extreme surprise
to find reports from a North-
ern branch of one well-known
chain of micro stores, where
schoolboys are to be seen
‘trying out’ games with a
special program designed to
make copies of ‘protected’
disks.

My informant (a software
producer) complained to the
manager. ‘Oh, I’m sure they
wouldn’t do anything like
that!’ said this gormless twit,
while the lads made off with
a few hundred pounds worth
of games software.

It may be, of course, that
the kids were from the local
cdub, and didn’t have enough
money to buy one program
among the lot of them. And
it may be that somebody,
somewhere, will see the game,
want one and go and buy it.

But while that may
happen somewhere, some-
times, it would be very
foolish of the retailers to con-
done it. And I think this is
definitely an area where CRA
policing could do some good.

Gee-whizz
graphics

The star of the Apple show,
without any doubt, was
Robocom’s software and bit
stick, which draws plans for
circuits, gardens, houses,
dresses, people, offices — or
anything you like.
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Describing it in operation
is futile — you might as well
try to describe the game of
cricket to a blind American.
Watching it in action is magic.

I watched the inventor of
this £185 system (including
software and precision joy-
stick) draw a transistor on the
screen,

He then enlarged the tran-
sistor until it filled a quarter
of the screen and then, in-
side the circle of the tran-
sistor symbol, he wrote a
:;iyged description of what it

id.

Then he shrank the tran-
sistor, text and all, to the size
of the letter ‘W’. When the
whole screen was covered
1 with a maze of little tran-
sistors, resistors, diodes, ete,
he was able to ‘focus’ on any
detail and blow it up big
enough to fill the screen. And
then he could focus on any
detail of that detail. It was
uncanny.

I think the bit that blew
my mind was not when he
drew a whole lot of little men
and painted their clothes on
in different colours, but when
he enlarged the text he had
typed in on that transistor.

When the transistor was
the size of the full Apple II
screen, the text still looked
like Apple text but had
letters an inch high.

And it all fits onto a stan-
dard Apple with 64 kbytes of
memory and disks.

For those who want every-
thinifrom computer, disks,
graphics tablet, interfaces,
plotters, installation and in-
struction and a proper power
supply (and a lot more), the
price is less than £4000.
Details on 01-263 3388.

From the
horse’s mouth

For those who like to induige
in ‘bit snobbery’, I can con-
firm that Commodore, the
maker of the PET, is working
on a 32-bit processor chip
and expects to be able to
demonstrate samples of a 16-
pit version before Christmas.

That comes from the
horse’s mouth.

The main benefit of visit-
ing the Commodore show last

May was the chance to meet
the company founder, boss
and controller, Jack Tramiel.

Tramiel believes that the
best chip available today is
the Motorola 68000, a 16-bit
chip with some of the more
powerful features for 32-bit
processing. His plans are for a
similar sort of design but the
other way round — a 32-bit
design with some of the re-
strictions of 16-bit data
buses.

‘The difference between us
and other semiconductor
companies,’ said Tramiel, ‘is
that they want general-
purpose chips but we just
want them for use in micro-
computers.’

That makes it more im-
portant to know what sort
of computer Tramiel believes
will be selling than to
discover what the chip will

do.

‘By 1984, the market will
be for hand-held computers,
with big displays, working off
batteries and plugging into
the telephone system.’ Such a
machine, said Tramiel, will
cost around £500, will have
16 to 128 kbytes of RAM,
and will have a new type of
liquid crystal display, one
measuring around seven
inches square, capable of
displaying 12 to 16 lines of
40 characters per line.

‘If we built a display like
that today, it would have a
factory cost of $100, but by
1985 that will be down to
$20,’ he said.

That display will not just
be two bits of glass with a
jelly squeezed between them,
as with today’s LCD modules.
Alot of silicon will be stuck
to the back to decode the in-
coming messages and display
characters nearby — several
driver chips will be needed
for each display.

The cost of software for
such a machine ‘will be
dramatically lower than
today — the PET user group
provides a good example,’
Tramiel said.

He was refeiring to the
ICPUG processor, Super-
seript, which appears to do
everything that something
like Wordpro or Wordstar can

. do (and a lot more), but costs

£30 (details from Tom Cran-
stoun, Flat 7, 10 Lancaster

See ‘Brit printer’.

Road, London SE25 4AQ).

And, by the end of 1985,
‘only 20 percent of micro-
computers will be for busi-
ness use, but that will be 10
times the total market for
micros of all types for 1982’
he predicted.

A fascinating glimpse of
the future, I thought. It was
only slightly marred by
Tramiel’s rather edited
version of the past.

Commodore’s failure to
sell to the US market in the
same way it has dominated
the European scene is some-
thing which I had always
supposed to have been a
source of irritation to Tramiel.

On the contrary, he said.
‘I’'m very grateful we’ve had
the patience and restraint to
stay out of the games market
and build up a solid founda-
tion of business software here
in Europe, on which to tackle
that market worldwide,” was
the way he summarised it.

‘of contemporary computing

Brit printer

If a competition to find the
world’s most substantial
peripheral device were staged,
a likely favourite would be
the Walters 120 bidirectional
dot matrix printer, manu-
factured by Walters Micro-
systems of High Wycombe
and distributed by Impact
Data Ltd.

It’s hardy enough, ap-
parently, to be dropped down
a flight of stairs without
suffering any damage at all. It
weighs 10kg, which should
give some idea of just how
tough it is.

Walters claims it prints at
120 eps, which is slightly
faster than the Epson MX-80
range (against which it is, it
seems, designed to compete):
The Walters 120 comes with
pin-addressable graphics (dot
matrix 11x9 and 9x9 for the
character set), a good choice
of line lengths and spacings
and a healthy variety of inter-
faces: RS232C, 22mA
current loop, Centronies and
IEEE-488.

The character set is the
full 96-character ASCII set.
Also provided, as already in-
dicated, are 64 pre-
programmed graphics charac-
ters and 10 user-definable
characters. The buffer is a
standard 750 characters but
this beast comes with an
optional extra 1k buffer. The
Centronics version is £395 +
VAT and with other inter-
faces the price is slightly
higher. Walters, an all-British
company, also designed the
120. Could this be the begin-
ning of the introduction of
practicality to patriotism?

Details from Impact Data
Ltd on 01-952 7956.

Good news,
good news

In May’s instalment of
‘Frames of Reference’ (PCW
Vol 5, No 5) Alan Wood

featured a panel of amusing
observations on the vagaries

under the caption ‘Good
News, Bad News’.

One such observation was
to the effect that the Corvus
Mirror tape backup system
could back up their win-
chester disk, but not reload
to the disk. It has since been
discovered that this comment
was based on an isolated oc-
curence of a fault in the sys-
tem Alan was using and is not
typical of the Corvus Mirror.
Both PCW and Alan Wood
accept the assurances of Keen
Computers’ Tim Keen that
there are hundreds of Mirror
systems installed and func-
tioning well both to backup
and restore, and we apologise
for any wrong impression
that may have been given.

Plus ca
change...

Those readers with keen eye-
sight and dedication who read
the publishing information on
the contents page of this issue
will have noticed that the
publisher’s name has changed.
Yes, another chapter in the
tempestuous saga of PCW has
opened (writes our Dramatic
Cliche Editor).

The story began in a news-
agent’s shop in West London
in 1978, when one Angelo
Zgorelec beat the combined
research departments of
Britain’s largest publishers to
the punch and launched the
country’s first micro mag.
Angelo sold PCW to Sport-
scene Publishers in 1979
when it became clear that
pro publishing expertise
would be required to survive
in an increasingly com-
petitive market. In the next
three years Sportscene turned
PCW into the number one
micro magazine, despite the
huge influx of new titles.
Now the beast has outgrown
the rather slender resources
of Sportscene and it has been
taken over by VNU, a large
publisher which already has
several computing titles on its
roster. VNU will be setting up
a special microcomputing
division called Computing
Publications Ltd to handle
PCW and their existing
monthly, Microdecision.

What does all of this mean
to you, the reader or con-
tributor? Nothing will change
in the style or content of the
magazine (except for those
continual improvements
which we try to introduce
anyway). The same editorial
team will be at the helm,
namely, Rodwell, Pountain
and Burton, and the same star
contributors will be, er, con-
tributing. The principal dif-
ference is that they might get
paid quicker. . . dig, diﬁ' But
eventually we expect the
greater resources now avail-
able to make possible some
exciting and hitherto
undreamed-of schemes.
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We are now in the middle of
July and with the latest
batch of new exhibitors we’re
well on the way to this year’s
show being three times the
size of 1981, The people who
have booked this month
really do cover a wide cross-
section of sizes and types of
products.

For the business visitor the
National Computer Centre
will once again be running its
highly successful advice
centre inside the Show, With
advice from the NCC and the
chance to wander down the
aisle and actually try out the
machines this has to be one
of the most cost effective
ways of looking at micros for
the office. With a good short-
list from which to make the
final choice the chances of
buying the wrong machine
are cut right down,

And there won’t be any
shortage of good British kit

. for the patriotic (or the com-
panies that are after British
Leyeland’s business and don’t
want to offend). On the
business side ICL joins
Systime as new names to the
PCW Show. ICL’s micro is
based on the now well known
Rair Black Box but perhaps
the more exciting news from
them is the rapid expansion
of Trader Point retail outlets
round the country.

The other big story this
.month involving a British
company. is the Corgi manu-
facturer Mettoy announcing
its diversification into the
micro market with the
Dragon micro. You can read
a complete Benchtest of this
new machine elsewhere in
this issue and see the

9-12 Septemer 1982
Barbican Centre,City of London

machines, some add-ons and
software at the Show.
Machines will be available for
sale from the stand.

" Finally, with Digico adding
another British name to the
list that already included
Grundy, Transam, Gemini,
Lucas Logic and Research
Machines, there will be plenty
of chances to see where we
stand against Japanese and
American competition.

One American machine
that we see comparatively

little of is the Sorcerer. Now
with EMG Microcomputers
taking over the entire distri-
bution arrangements for the
UK they are obviously anxious
to change all that, One thing
that might surprise a lot of
people is just how far up
market some of the models
now go with disks and
printers,

Our Editor swears that
Microwriters do work very
well and if you’ve never seen
a six key recording ‘type-

writer’ that you can do
simple word processing with
even on the train, you ought
to visit their stand at the
show to see if you agree with
him.

Last month we had a rush
of magazine publishers all
anxious not to miss out on
the show, This month
Addison Weslay and McGraw
Hill, two big names in book
pubiishing join those who
have already booked (like
dohn Wiley’s).

Finally, this year also saw
us set up the biggest
stand of the show so far. ACT
(Sirius) Ltd is taking over a
massive area in Hall B upper
to build a Sirius City. As well
as a huge amount of new soft-
ware there will be the new
10Mb winchesters and local
area networks. But one of the
biggest potential crowd
stoppers must be its new
voice message systems. Each
Sirius has limited voice facili-
ties as standard and one of
their new word processing
packages (called Pulsar)
actually prompts verbally!

As if that wasn’t enough
it is offering a message
system with which the user
can record words in his own
voice digitally, edit them and

‘then transmit the final ver-

sion to other Sirii (or is it
Siriuses?).

So there are even more
reasons for coming to the
PCW show this year, We
mentioned last month the
cheap travel packages and if
you turn to our ad on pages
86 and 87 you can find
out more about the cost of
getting in. See you there!

Acorn Computers
ACT
Adda Computers
Addison-Wesley Publishers
Adventure International
Anglotech Computers
A M Electronics
Applied Systems Knowledge
Artic Computing
Assoc of Independent
Computer Specialists
(AICS)
Atari
Basic Care Micro Systems
B&H Bergqvist & Hobberstad
Beyts Logic
BFI Electronics
BICC-Vero Electronics
Biodata
B Mis
The British Computer
Society
British Olivetti
Bug-Byte
Cairnmark
Camtronic Circuits
Carderay Systems
Caxton Software Publishing
Chatterbox Computing
Commodore Business
Machines
Community Computers
Computer Ancillaries
Computer Bookshop
Computer Enterprises
Computers for All
Comshare
Computer Interfacing
& Equipment
Cosma International

Cream Computers

Creative Computing

Croydon Micros

Data Applications

Data Base

DDT Maintenance

Bio Data P

Datarite Terminals

Decam Computer Supplies

Digico

Digital Equipment

Dragon Data

Dynatec Micro Software

East Central Business
Machines

Elcomp Publishing

Electronic Aids

Electronics & Computing
Monthly

EMAP

EMG Microcomputers

Environmental
Equipments

Gemini Microcomputers

Geoffrey Hoodless &
Associates

Grundy Business Systems

Humac

Icarus Computer Systems

ICL

Ikon Computer Products
Interam

Intervisual Advertising
Io Research

IPC Magazines

I—Protect

Ireland Software

ISS Info Systems

John Wiley & Sons
Kansas City Systems

Keen Computer

KGB Micros

Kram

Little Genius

London Apple Dealers

Lowe Electronics

Macronics Systems

Maplin Electronic Supplies

M C Associates

M C Computers

McGraw-Hill Book Company

Memotech

Merit Power

Micro Aids

Microcomputerland

Microcomputer Printout
Magazine

Micro Mark

Micros & Primary Education

Micro Print

Microtanic Software

Microwriter

Mine of Information

Mitsui Computers

Molimerx

MP1

Nascom Microcomputers

National Computer Centre

‘'NEC Telecommunications

OK Machine and Tool
Opus Supplies

Peachtree Software
Personal Computers
Personal Computer Palace
Pete & Pam Computers
Phoenix Marketing Service
Phoenix Technology
Power International
Power Testing Sale

Praxis PR

Premier Publications

RADE Systems

The Rainbow Computing
Company

Rediffusion Computers

Research Machines

Riva Terminals

Roadrunner Electronic
Products

SBD Software

Sharp Electronics

Sector Software

Sinclair Research

Small Systems

Southern Software

ST Commercial Systems

Stirling Microsystems

Stotron

Super Soft

Systematics International
Microsystems

Systime

Tandata Marketing

Tandy Corporation

Tangerine Computers

Texas Instruments

Thame Systems

Timedata

Tomorrow Micro Systems

Transam Computers

Ulster Management Centre

VNU Business Publications

Vulcan Electronics

Wadsworth Electronic
Publishing

Westrex

Zenithplan
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BRAIN DUMP

Dick Pountain leaps onto his favourite hobby-horse.

1 have to confess right away that the
headline is a bit misleading. This is not a
swingeing expose of the moral, physical
and spiritual shortcomings of micro-
computer magazine editors (indeed,
I live in as much fear of that as anyone).

Anyone who follows PCW Benchtests
at all regularly will realise that I'm
referring to program editors and that,
furthermore, I have something of a bee
in my bonnet on the subject.

The person most responsible for
allowing this metaphorical insect into
my headgear is Mr Charles ‘Chuck’
Peddle, though in a rather roundabout
way. Chuck Peddle, as you certainly
know, designed the Commodore PET
and it was on an early 8k specimen of
this machine that I had my first taste of
computing and learned the Basic
language. Though for some reason the
old PET has never been fashionable in
professional circles in the way that
Apple II or obscure S100 bus machines
have, it had an indelible effect on me
for one good reason: it had (and has) a
full screen editor.

Having learned Basic from the start
using a full screen editor, it came as an
unpleasant surprise to gradually learn
that such things were (and indeed are
still not) by any means universal. I

won’t take up too much time describing.

my emotions on first using CP/M’s ED
or learning that the hallowed Apple has
only two cursor keys and all that
retyping nonsense.

The microcomputing world is already
split between those who have had ‘big’

computer experience and those who.

came in wet behind the ears, like
myself, through the micro. The former
have a high tolerance for various sorts of
line-editor because those must have
been a gift from the gods compared to
no editor at all.

I am still amazed to read occasional
reviews in US magazines by veteran
authors describing the full screen editor
of some Japanese micro as if it were
totally new; such is the hold of Apple
over there,

But a parvenu like myself regards a
full screen editor as the natural right of
any micro owner. By now you’re prob-
ably thinking, ‘he’s cracked; editors
aren’t thet important’. I happen to
think they are.

As microcomputing settles into
something approaching maturity, more
and more attention is being turned to
_ergonomics; the phrases  ‘user-
friendly’ and ‘user-interface’ are already
in line for a cliche-of-the-year award.
But this attention is not misplaced.
Many of the debates about the desir-
ability of Basic as a first language (and
we’'ve run enough of them in these
pages) miss the point by focusing only
on its data and control structures.

What makes the average micro-
computer Basic so easy and friendly to
the beginner is its interactivity; but even
that is too abstract a statement. It is the
particular cycle of activities involved in
writing a Basic program, namely Enter a

line, List the program, Run the program,
Crash the program, List the bloody
program again, Correct the program —
which makes it so attractive and
unthreatening. The beginner gets a
mental picture of the reality of his/her

. program, as something which is there

inside the computer and which is
controllable and alterable, much like
writing on a piece of paper. In other
words, to the novice an interpreted
Basic is nothing more than its editor;
you have to get quite a way into
computer science before you appreciate

=l
‘...aparvenu like myself
regards a full screen editor
as a natural right.’
E= e ——

how an interpreter works and what
other activities are going on behind the
editor. The other vital role of a good
editor is to minimise the amount of
typing required; there’s no reason why a
programmer should have to be a fast
typist as well, but voice recognition and
the like are still a very long way off.

I’ve already said in a previous column
that I accept all the arguments against
the style of programming that currently
available Basics encourage but I don’t
accept that the cure is to in any way
reduce their interactivity. It isn’t impos-
sible to create languages which combine
good data and control structures with
editing facilities which preserve this
concrete image of the program docu-
ment; I use a Forth which has a
fine screen editor and the UCSD editor
is good enough for some people to use it
as a word processor. So I won’t go on
about structured programming again,
neither will I get involved with the sort
of really advanced user interfaces which
are promised by Smalltalk and similar
systems. Let’s just look at what should
be possible now with Basic-like
languages.

So what features should a good editor
have? Firstly it should be absolutely
transparent. That’s to say there should
be no EDIT mode (or ESCape or what-
ever other name it hides under) which
you have to enter to alter your program.
This is only achievable for interpreted
languages, but we’re really talking about
Basic here.

Secondly you should be able to LIST
the program and work on the listing by
moving the cursor anywhere on the
screen. It must be possible to overtype,
delete or insert into the text using a
single Insert/Delete key. This should
work for direct mode commands as well
as programs. A carriage return should be
the necessary and sufficient signal
required to accept an alteration.

The cursor keys must repeat when
held down, preferably with a higher

speed when shifted as on Apple III so

that you can get around the screen fast.
It should be possible to scroll

‘thrown in for completeness but is far

upwards as well as downwards through
the listing; of the machines I’ve used
only the Newbrain and Sharp MZ-80A
have this feature.

If we’re talking about a Basic with
line numbers then a RENUMber facility
must be provided, as must DELete, and
both must work on any subrange of
lines. AUTO line numbering can be

less important. You must of course be
able to edit the line numbers to copy
lines to other parts of the program. To
copy parts of lines there’ll be a delete
buffer which you can unload in the new
location.

It would be nice to have the facility
to split a line into two by inserting a
line number followed by some control
code, and even nicer if, when you
extend a line beyond the width of the
screen a blank line is inserted below to
continue on. If you actually want to
join this line to the one below, that
should be possible too.

Full search and replace facilities must
be provided which operate on the whole
program or on specified parts and
should be able to find whole phrases
regardless of spaces (spaces will of
course not be significant anyway except
in string constants, but will be inserted
automatically for neatness).

When a program is listed the editor
will right-justify the line numbers (or
pack them with leading zeroes as second
best) and will automatically indent
FOR. .. NEXT loops according to the
level of nesting; if this is a structured
Basic, which I hope it is, then other
structures like DO. .. WHILEs will be
indented too. Perhaps all reserved words
could be put into lower case to dis-
tinguish them from (long) variable
names while we’re at it.

There should be a mechanism for
inserting comments without line
numbers between blocks of program
code proper and these should be of un-.
limited length. Shorter comments
should be tacked on the ends of (or
even within) lines.

This is getting to be a big, hungry
editor but life is short and memory is
getting cheaper.

I don’t know of any editor at present
which has all these features but they’re
almost all cribbed from some existing
system. One thing which is certain is
that some machines/languages come a
lot closer than others and that sales
volume is no guarantee. My own least
favourite editor (after EDof course) is
the Microsoft MBasic one, followed
closely by the ZX80/81/Spectrum, the
BBC Computer and the Apple II. By and
large the Japanese seem to be more
conscious of the need than Western
manufacturers.

There’s a lot more I could rave on
about, once I get on to syntax checking,
error reporting and debugging aids but
they will have to wait for another Dump
at another time. Meantime, death to line
editors and their running-dogs, struggle
for the liberation of the whole screen!!
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COMMUNICATIONS

Telly @
communication

I have been reading your
articles on microcomputers
and peripherals with interest
for some time. As yet I have
not seen one on the suitability
of various TVs and monitors
for use with microcomputers.

In my experience effects
can var{]considerably. Of the
three TVs I have used with
my Nascom 1, two of them
lost two characters off the
side of the screen and I have
yet to find a TV for sale with
a width control.

Many TVs do come with a
VCR input these days which
should be OK for use as a
direct video input but as far
as I can tell they are only to
be found on the larger models.

Due to bandwidth and
UHF demodulator restrictions
it is normally reckoned that
48 characters is about the
longest line possible using the
UHF input of a TV, 64 using
a video input and 80 on a
cheap monitor. Nevertheless 1
know someone who gets 80
visible characters on a line
using the UHF input of a
domestic TV from a BBC
micro (not R W Lewis!).

I think an article on TVs
used with micros, possibly
with details of how to intro-
duce direct video inputs on
the particular models, should
be of wide interest.

T Boardman, Ditzingen,
W. Germany

dBASing

I have been reading your
excellent Database Benchtest.
However, as a user of dBase
II (reviewed in the May issue),
I feel that you ought to pro-
vide further information since
some of the statements made
in the article could be mis-
leading.

Could you please state
which machine was used for
the benchtest and what
type of disk drives were fitted.
The statement that dBase II
takes up most of one disk
may well be true of a single
sided, single density 5 %"
disk, but will not be true for
a double sided, double
density 8” disk. Since many
packages are released with the
installation programs or
demonstration routines it
would also be helpful to
quote the disk requirement of
the installed package once it
has been stripped from all the
systems, For instance, dBase
occupies 55k of disk which,,
on ml\; system, after allowing
for CP/M and utility pro-

ams, leaves 150k available:
or user files.

Y our report mentioned
that there were some faults in
the version. I agree, I also
found errors in the package
but not in the same area as
the reviewer (since I do not
use the REPORT feature),
but I suspect that the errors
were symptoms of a problem
elsewhere in the package, It
would be useful to quote the
release number of the pack-
age under test so that new
users could ensure the package
they have purchased had all
the features reviewed.

We have been using dBase
since last October and have
had no major problems with
the restrictions in file sizes
etc., any problems have been
fairfy easily overcome by
careful coding of the com-
mand files, and of course we
are talking of microcomputer
packages which cannot be as
sophisticated as their mini or
main{rame counterparts.

J M Low, Bass Computer
Services Ltd, West Bromwich

Beeb toolkit

I am writing a Toolkit type
program package for my BBC
microcomputer to add extra
commands such as TEST,

DO, ELSE, ENDTEST

CASE, ENDCASE, APPEND
and FIND to the BASIC
while maintaining BBC Basic
as a subset. I am finding it so
useful that I intend to give
copies to anybody who wants
one, for cost price, in the
hope that it may become a
standard, allowing program
exchange between users.
Before I do this, however, I
intend to modify it.

I would therefore be grate-
ful to anybody who can make
any suggestions either on its
implementation or on further
features that would be useful
to them — either extensions
to old commands or totally
new ones.

If any readers would be
good enough to write to me
with their ideas it would be
extremely helpful.

N Goodwin, Girton College,
Cambridge

More brickbats

I was interested to see the
mention of Triumph Adler
Ercov({i/ucts in the June issue of

I was pleased that Guy
Kewney referred to our
Alphatronic microcomputer
as the ‘Alphachronic’, since
mﬁl Oxford dictionary lists
‘chronic’ as meaning ‘lasting’.
This is of course a known fact
with our products.

However, those who take
‘chronic’ in its colloquial

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, 14 Rathbone Place, London W1P 1DE.

"’ l PCW welcomes correspondence from its readers but we must warn that it

sense have not been sure how
to take Mr Kewney’s com-
ments. Some have found
them cynical, all unfounded,
and some feel they verge on
libel.

Triumph Adler has receiv-
ed angry calls from Alpha-
tronic dealers who are
wondering why Mr Kewney is
gunnin%for our company or
indeed Baroness International,
our PR Agency.

As far as Triumph Adler is
concerned, a journalist is a
respected member of the
business community particu-
larly due to his impartiality. I
can only wonder at the
extent to which Mr Kewney
is allowed to abuse this
respect.

Jack Letherbarrow, Triumph
Adler, London

VALuable
information

Thank you for your inform-
ative Benchtest of the Sinclair
Spectrum,

In your article you asked
about the use of the VAL
function. May I offer two
applications, the first of which
is as a function evaluator,
demonstrated in the follow-
ing simple prc‘)lgram:

10 DEF FNY(X)= VAL(Fg)

100 INPUT‘“Enter function
of X” ; F38

110 FOR X=1TO 10

120 PRINT FNY (X)

130 NEXT X

At the *prompt, a function
such as X*X + 3.6*SIN(4*X)
may be entered and will be
evaluated correctly at line
120. Thus this type of con-
struction is very useful in, eg,
numerical integration, graph
ﬁlotting and other programs.

owever, I think that this full
expression evaluator may be
restricted to ‘Sinclair Basic’.

The second application is
rather more specialised. I use
a PET (in combination with
CIL Microsystems PCI 6300
interface) for direct digital
control of laboratory equip-
ment. In the control software,
I use a combination of GET
and VAL to allow operators
to change parameters (eg, con-
troller settings and setpoints)
without losing control of the
system.

The following sections of
code will (I hope) explain
how:

100 TI$ = “000000.. ; REM
reset the PET clock

110 (Sample the analog
inputs)

120 (Calculate the new con-
troller outputs)

130 (Service the analog
inputs)

140 IF P =1 GOTO 1000
150 (Service the main menu.
A request for a paramet-
er change sets P = 1.
GOTO line 100 when
TI 60*S)
1000 GET A$ : PRINT AS;
1010 IF A= CHR%13
THEN X=VAL(B
P=0:B%=*“:GOT
1020 Bg=B§ + A8
1030 IF TI 60*S GOTO

1000

1040 GOTO 100

where:

S = sample interval (seconds)

TI = PET system variable
incremented 60 times a
second

P = Flag to indicate whether
a parameter change is
required

X = new parameter

In practice, further state-
ments would be added to
allow, eg, correction of typ-
ing mistakes and ‘mugtraps’
to prevent alphabetic entry.
Line 1030 would also be
amended to allow for the
time taken to execute lines
1000 - 1030, ‘fine tuning’
being accomplished by means
of a further test of TI and a
loop just prior to resetting
the clock.

This method may seem
longwinded, but when com-

ared to the use of INPUT

which stops program execut-
ion) in a control environment,
the benefits are obvious.

May I also take this oppor-
tunity to thank you for a
very readable and profession-
al magazine.

Peter Wilson, Loughborough

100

Our thanks for your thanks,
Peter. By the way the full
expression evaluation
function isn’t quite unique to
Sinclair Basic; the BBC and
Texas micros have similar
functions — Ed.

Beeb Append

Having entered the APPEND
program that you published
in PCW in the June issue the
following demonstrates a
method of APPENDing using
facilities already embedded
into the Machine Operating
System. Namely, the two
following functions:
*SPOOL “String”

*EXEC “STring”

and these are used in the
following way:

Firstly, a procedure is
typed orloaded into the micro
and then *SPOOL
“Procedure” is entered. The
micro comes up with PRESS
RECORD THEN RETURN
and the cursor then comes
back up. Now enter LIST and
the program listing is
SPOOLED to the tape.

When the procedure is to
be joined to another program
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the command *EXEC*“Pro-

ceah ¥ it an g Forloop Literalassign Memory Access Vector Equalif Unequalif-
pressing play on the tape Pegasus MT+ 4.7 0.8 1.0 6.1 6.7

recorder lists the program on | Mycro MT+ 8.5 ?? (misprint) 0.5 6.0 8.0 8.0

the screen, This is auto- Horizon Z 29.3 1.0 2.1 22.3 4.6 4.1
matically joined to the Horizon UCSD 38.5 6.3 6.5 57.9 20.3 19.9
program already in memory S Brain M 57.3 9.1 13.1 89.9 30.8 29.8

as long as there are no line Clenco Pro 2.0 1.1 0.7 3.9 252 2.5

number overlaps. Note:
RENUMBER procedure to be
spooled with a high number,
eg, RENUMBER 20000,1.
This method of APPEND-
ing seems to be very useful
and it does not need complex
changes of memory pointers.
Jeremy Riggs, Gosport

Legal matters

Your note in the May issue,
on the need for the reform of
the Law of Copyright once
more highlights the apparent
lack of communication
between the computer scien-
tist and the lawyer. This
seems to stem, at least in
part, from the fact that the
computer industry is being
advised by lawyers who lack
specialised knowledge of the
complexities of Copyright
Law.

Although the Copyright
Act 1956 was drafted iong
before the revolution in
micro-technology, and there-
fore makes no specific refer-
ence to software, most
authorities on the subject
agree that in the main, soft-
wareisprotected. Admittedly,
clarification of certain points,
such as the protection of pro-
grams entered directly from a
keyboard, and the ownership
of the copyright in computer
output, is needed. However,
in view of successive govern-
ments’ indifference to such
matters, one would have
thought that the computer
industry could find the
resources to finance litigation
in order that issues such as
these would be decided by
the courts.

Roger Dowling, Milton
Keynes

PCorP(-:E?

I read with interest Dick
Pountian’s short article on
the Sharp PC1500 and
would endorse most of what
he said. However as regards
the Instruction Manual and
the Applications Manual
they are both so riddled
with fundamental errors
that I can only hope they
are more accurate in the
original Japanese! The stan-
dard in the English edition
is completely unbecoming
for a firm of Sharp’s
standing (there’s an error
per page), and would do
irreparable harm to any
sales effort. Pity — because
it’s a great little machine
with immense possibilities
for certain applications
where portability is essen-
tial. Finally it should be
called a ‘Poacher’s Pocket
Computer’!

J H Powell, London

Fast v slow

As I am about to purchase a
CP/M based computer and
Pascal compiler for business
use, it was with interest that
Iread your list of Pascal
Benchmarks. However at
first sight they left me
puzzled in respect of the
slowness of Pascal Z in
comparison with Pascal
MT+. The Ithica
Intersystems advertising
pamphlet ‘The Facts About
Pascal’, concludes that Z is
on average 21% faster than
MT+ (except for real arith-
metic) whereas your figures
indicate that MT+ is
between three and ten times
faster.

I am unhappy about the
validity of your programs
using a double loop. The
timing of the assignment
statement for example, is
swamped by the time taken
setting up and performing
the inner loop. The times
quoted include the time
taken to set up a loop
10,000 times and perform
that loop 100,000 times
which far outweighs the
time taken to perform

100,000 assignments. How-

ever by subtracting the time
for the ‘““for loop” program

from those quoted for the
literal assign, memory access,
vector, e ualif and
unequalif, a more accurate
and clearer picture emerges
as shown in the table above
for the MT+, Z, UCSD, M
and Pro Computers.

It now appears that
Pascal Z is still slower than
MT+ but not by such a vast
‘margin, especially when the
likely occurrence of the
various operations within a
‘typical’ program are taken
into account — ie,
Literalassign and Memory
Access occurs far more
times in a program than say
a procedure call.

The timings quoted in
the Ithica’s publication are
equally as misleading. The
timings quoted obviously
include the time taken for
the loading of the program
from disc which in the case
of some of the trivial pro-
grams used takes consider-
“ably longer than the actual
program execution; Pascal Z
compiles into a more com-
pact code and thus will load
.more quickly, which
_accounts for its lower times
and apparent faster per-
formance which is not sub-
stantiated by your bench-
mark results.

The above example
indicates the misleading
results that can occur by
using ill-thought-out or
badly-controlled benchmark
tests.

I would recommend any
prospective purchaser of a
Pascal Computer to read the
article ‘4 Implementations
of Pascal’ by T H Woteki
and P A Sand in Byte
(March ’82) where not only
have they used benchmarks
more likely to reflect the
execution speed of an appli-
cation program, but have
also compared the facilities
and ease of use of the com-
pilers. Buying a compiler
solely on its execution
speed is analagous to buying
a car soley on its quoted
0-60mph time.

Incidentally I shall pro-
bably purchase a Pascal MT+
which I believe gives a good
compromise between execu-
tion speed and ease of use.
Tim Janes, Worcester.

The Benchmarks are of
course designed to allow
precisely the kind of sub-
traction to isolate indi-
vidual operations which Mr
Janes uses — Ed.

Presbyopic
review

I was delighted to read your
review of the Sinclair
Spectrum in the June issue.
However regarding
David Tebbutt’s eyesight
comment — red and green
characters on a grey back-
ground are used to detect
visual anomalies. It sounds
as if David Tebbutt’s
either long-sighted or pres-
byopic.
David Pipe, City and East
London College.

A refreshing change from
the normal accusations of
myopia — Ed.

Vector addition

I always enjoy reading Guy
Kewney’s column in PCW.
With reference to an item
entitled ‘UK DR Agent’ in
the May issue, there appears
to be a misunderstanding, so I
would like to clarify the situ-
ation.

Vector International is
Digital Research’s exclusive
representative in Europe.
Xitan Systems is a distributor
for Vector International of
Digital Research products.
Two other UK distributors
have also been appointed,

Tamsys of Windsor and The
Legal Connection of Fareham
(for Displaywriter products
only).

Vector International is
now established in the UK as
a subsidiary of Vector Inter-
national N{f of Belgium. We
look forward to establishing
closer contact with our UK
customer base and providing
more direct service related
to OEM and distributor

administration, technical
support and information on
new products. In the coming
months we will be g}lacing
emphasis on the IS
(Independent Software Ven-
dor) programme, particularly
with regard to several import-
ant new products to be
released soon.

Mike Boothroyd, Vector
International, Tunbridge

Wells

My God you're right! It’s dyslexic!
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It’s funny what people will put up
with, or as Churchill might have said
it, up with which they will put. It is
maybe not quite so funny how many
companies, either by accident or design,
take some sort of advantage of that
fact.

Not complaining is said to be a
peculiarly British failing, us lot being
so reserved, and ‘nice’, and things like
that. There are cases, however, that
would tend to show this is not always
so, and that other tribes from other
countries will put up with a consi-
derable amount if they fail to appreciate
that things could be better.

In many cases, it is not until
someone, or more specifically some
company, comes along and rights the
‘wrong’ — not from any altruistic
motive but as part of a conscious attack
on its rivals — that anyone really
notices that they have been putting up
with tat for some time.

This is perhaps the trouble, of
course, not knowing what to expect
because there has never been any
standard against which to check. This is
particularly so of the personal computer
industry. After all, it is very young,
immature even, and despite its pheno-
menal growth rates and revenues, it has
always in practice been horribly under-
financed.

With such thoughts in mind it is
perhaps then understandable that one of
the fundamental parts of the armoury
of successfully selling such equipment —
the documentation that tells the user
how the various hardware and software
bits work and what they are supposed
to do — has been of an almost univer-
sally poor quality.

Quality is something that the
industry has traditionally been some-
what short on in any case, through all
aspects of its endeavours, Again, this has
been largely due to the fact that it has
been a young and under-financed fledg-
ling that has had to find its way in life
with few preconceived ideas of where it
might be going.

But, in the early days, quality was
often assessed on the basis that if a pro-
duct worked three times on the trot
without falling over, it was a ‘quality’
product.

This was true for hardware, and even
more pertinent when it came to soft-
ware, for a quality application package
for a small personal computer was, in
the early days, one that you actually
got to load into a machine. If the hard-
ware and software were of that
standard, then to expect something
better for the documentation was fool-
hardy.

Times change, and so do the systems.
The hardware has become well
engineered instead of being thrown
together, the applications packages have
more thought and care put into them,
and now are expected to work without
problems rather than being expected to
be a problem without working. There
has been the introduction of what are
lovingly called pseudo-language tools;
packages like Visicale and Supercalc,
Optimiser and Cardbox. Packages that
are specifically designed to help the
user perform particular tasks with
Sreater ease, speed, flexibility or what-
ever,

But, has the documentation
improved to match this upsurge in

'Banks’ Statement |

THE BOOK OF THE

VIDEC

The dearth of good quality documentation in the micro world is
Martin Banks’ hobby-horse for this month!

systems quality? The majority verdict
would seem to be ‘no’.

Before getting on to the subject of
the quality of the documentation it-
self, it is perhaps sensible to ask the
question of whether good quality
documentation is actually needed. This
may seem a simple question to which
the answer is obviously yes. However,
there was a time when the answer has
been that it didn’t really matter too
much. It is only now that poor docu-
mentation is really becoming a
problem.

Up to now, the personal computer
industry has been ‘bought from’ by its
customers, rather than having had to
‘sell to’ them. The customers have had
an idea of what they wanted, probably
from reading magazines such as this
august journal, and have set out to buy
same. Because they have known what
they have been after, no matter how
approximately, they have had a

measure of commitment to the idea of
applying a computer system. And that
commitment has usually been enough
to overcome the vagaries of the docu-
mentation, for both hardware and soft-
ware, that has been supplied. Indeed, in
many cases, the purchasers could be

said to fit into the definition of
computer techno-freak, and thus would
be well qualified to understand the
high-powered obfuscation that has
passed for a documented explanation of
a product.

Now the situation is changing. To
continue growing at the rate the indus-
try has done over the last few years,
even close to that rate, it is going to
have to start selling to the unconvinced.
This does not imply that the mdustry
is going to have to start ‘conning’ people
into purchasing (or does it?), but there
are still vast armies of potential users
out there somewhere that do not know
or understand that they could make use
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of a personal computer system. This is
particularly so in the business area,
which is still the biggest applications
area for earning revenue. It is also so
for the rapidly growing home user
market.

One of the key factors in addressing
these vast armies of potential users is
the need for them to be able to easily
understand what it is they are being
sold, not only ‘in broad outline and con-
cept, but also in detail. There is a strong
tendency towards fear of computers
amongst the ‘uninitiated” — okay,
maybe fear is too strong a word, but it
is a feeling not too far from that which
prompts the ‘I’m bound not to under-
stand how it works’ attitude.

This, of course, is where the docu-
mentation can be of invaluable assis-
tance. A well-written and easily under-
stood manual, especially on something
‘as strange and incomprehensible to
many people as a piece of software, will
be one of the greatest sales aids ever
developed. It will also be one of the
most profitable investments ever made
by the producer of the product. No
matter how good the produect actually
is, if the user can’t work out how to
make it go, and is continually telephon-
ing someone — the dealer, ordistributor,
or the manufacturer — to ask what are
in effect rather banal questions on its
operation, then large amounts of time,
effort and money can get wasted.

To be fair, there are signs that the
documentation side of the business is
at last beginning to be better apprecia-
ted by the manufacturers and software
1 producers — and not before time. There

is little excuse for some of the horrors
that have occurred in the production of
manuals in the past, or for the fact that
many of them seem to have been
written by people who fail completely
to understand the needs of the end user.

I have mentioned before my own
views on one example of this latter pro-
blem, in the December issue. This was
an extremely useful, if occasionally
quirky word processing package. The
first time I tried to use the package in

& The best way to read

the manual was from
the middle outwards.y

earnest, without any prior demonstra-
tion of its workings or capabilities, I
had considerable difficulties. The man-
ual, the only method available to me on
how to find out how to make it go, had
been written by someone who under-
stood fully how the package operated.
This person was obviously an expert in
programming and software. The
problem was-that the user was assumed
to have an equal understanding of these
subjects — not so. If the user had such
understanding, then he would probably
write the damned package himself, with-
out the quirky bits. I eventually found
that the best way to read the manual
was from the middle outwards.

This is hardly the way in which to
endear hard.pressed users to a
company’s products.

While fully appreciating that I now
lay myself open to accusations of syco-

phancy to past and current PCW scribes,
I feel that one of the better examples of
how  documentation  should be
approached has come out of Caxton
Software Publishing. The documenta-
tion that has come with the two pro.
ducts the company has so far released
has been not only useful in making the
packages go, it has actually been
readable.

The presence of PCW’s ex-editor
David Tebbutt on the payroll of Caxton
is probably somewhat less than coinei-
dental in this,

Two innovations that are included as
standard in the Caxton documentation
are particularly worthy of mention.
These are the Tutorial book, which tells
you how to make the package go from
the ‘make sure the computer is plugged
in’ level; and the Quick Reference card.
This is a single card which sets out all
the main control keys that the package
uses, and their relationship to the opera-
tion of the program. This is a little gem
of an idea, for there is nothing worse
than to have to keep finding a page,
often in the middle of a manual, that
lists these control characters. And
even the most experienced user will
forget some of these characters some of
the time.

It is to be hoped that other manu-
facturers and suppliers will follow a
similar path — not slavishly, as there
must be a million other good ideas on
how to produce good manuals, but with
a view to making computer systems
more accessible and useable to the
untapped army of uncommitted poten-
tial users.

R
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A ROYALVISIT!

Good news this month — Computer-
Town has been visited by Royalty, a
successful ComputerDay was held and
three ‘more 'Towns should have been
opened by the time you read this.
Sadly, ComputerTown Street has had to
close for now.

First, the visit from the Prince and
Princess of Wales. Andy Stoneman, who
runs the mobile Computer Integration
Project (CHiP) for young people, and
Kevin Dixon from ComputerTown NE
gave- a2 hands-on demonstration to the
Royal couple. Prince Charles used the
computer to load and run a couple of
programs. According to Andy, Princess
Diana was very enthusiastic about the
potential uses of the microcomputer but
disappointed that the demonstration
had not included Space Invaders. The
visit was covered by the local press,
radio and television.

ComputerDay South Ruislip was an
unqualified success. The library was
given over to a sort of computing
exhibition put on by the library staff,
ComputerTown Eastcote, Cream
Computer Shop, Uxbridge Technical
College, Southbourne School, Nick
Smith and Sterling Mouse. Metrotech
lent one of its Metrotel viewdata
systems based on a Dynabyte computer.
The ‘show’ was divided into four sec-
tions — business, education, leisure and

By David Tebbutt

viewdata services. In this way the public
were able to go to the bits that interes-
ted them most thus avoiding congestion
and time wasting. No one has a precise
idea of the number of visitors but it was
certainly several hundred.

One of the problems that many
ComputerTowns face as they mature is
that the same people turn up month
after month, turning it into a kind of
club. One way of overcoming the prob-
lem is to team up with a proper com-
puter club. The other way is to run
occasional events such as South
Ruislip’s ComputerDay which bring in
the uninitiated — and that, after all, is
the main purpose of running
ComputerTowns.

Three more 'Towns are on the verge
of starting (in fact, by the time you read
this, they should be well under way).
Alan Hooley, who lives at 21 Brammay
Drive, Tottington, Bury BLB 3HS, is to
start his ComputerTown at the premises
of his local Arts Association. Alan
would welcome more help so, if you
live nearby and would like to give a
hand, why not ring him on Tottington
2984 or 061-761 7107.

8 June saw the launch of Computer-
Town Burton, or at least I hope it did —
this is being written in May! Room 2 of
the Trent Suite in Burton Library is
where you’ll find Chris Woodford and

his merry men at around five o’clock
every other Tuesday. Chris too would
welcome help so if you like the idea of
joining in, contact him on 0283 32615
or at 31 Hopley Road, Anslow, Burton
on Trent, Staffordshire DE13 9PY.
Chris will also be publishing a regular
Newsletter which he will make available
to other ComputerTowns for a small
charge. When I’ve seen a copy D’ll let
you know more. ComputerTown
Burton’s sponsors are Peach Data
Services, FBC Services, Burton Daily
Mail and Chris Fox.

Andrew Esmond hopes to have a
ComputerTown going by mid-July. He
is planning to enlist the aid of his local
computer club. If you’d like to give a
hand, why not contact Andrew at 34
Albermarle  Crescent, Scarborough,
North Yorkshire YO11 1XX. _

I suspect that Philip Graham of 80
Dallas Road, Lancaster, Lancashire
might be interested in getting a local
"Town going. If you live near him and
youw'd like to help I'm sure he’d wel-
come a call.

Peter Kiff called me just now with
news from Thanet. The bad news is that
they are taking a well-deserved summer
break. The good news is that they’ll be
running an open day on 2 October with
special emphasis on the educational uses

GOTO page 179
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SELLING YOUR COMPUTER.
UPGRADING — PART EXCHANGE YOUR SYSTEM.
LOOKING FOR A NEW OR USED COMPUTER.
SEARCHING FOR A SUITABLE SUPPLIER.

COMPUTE A COMPUTER WITH

KELLYS COMPUTER MARKET

01-659-7997

New APPLE 48k £595 New ACORN ATOM — Ring for details
Refurbished ITT2020 Used Computers — printers — Peripherals etc.
Used 5% floppies Software for all. Bespoke + off the shelf.

ELECTRONIC TILL. Everything for the small BUSINESS. INSTANT STOCK UPDATE, Invoice
printer, daybook, VAT Calculations, Posting, Accounts, Low Stock Warning, Reorder printing,
Visual verification of Inputs, Transactions analysis, Remote keypad + VDU. INCLUDING PRINTER

from £2700.
All prices exclude VAT and Carriage

PARAGON HOUSE, 46 KENT HOUSE LANE, Beckenham, KENT

Turn to Compater Plus

’ I —_ - ZrFP=p—y — !f you're used to the kind of dealer
Wathrd T - Wl - who rarely has exactly what you
Swelagslct | I1° [P need, but is always ready to sell you
COMPUTER S By something nearly as good — Computer

= @, & E&_ Plus will make a pleasant change.

e P == }" We know our business and give our customers
A credit for knowing theirs. That's why we stock a

wide range of leading computer hardware and

software, so that you can exercise YOUR judgement.

Extensive demonstration facilities and professional
i staff are on hand, so that you can weigh up
// specifications and make comparisons.

We have an excellent sales back up service and credit
facilities for our customers.

When you turn to Computer Plus you can be sure you
have taken a turn in the right direction.

COMPUTER PLUS, 47 QUEENS ROAD, WATFORD.
TELEPHONE: WATFORD 33927
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BOOK FARE j

Once more Malcom Peltu courts trouble by reviewing
books which suggest that Basic might not be the

Perfect Language!

Debuggers

strike!

; How to
Deblg

Parronal

Computer

Jim HuFfman/Robert (. Bruwe
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How to Debug Your Personal
Computer by Jim Huffman and
Robert C Bruce (Prentice-Hall
International, £5.55)

There is a widely-held belief
that programming is primarily
about coding. This mistaken
idea is bolstered by the flood
of books on programming
(particularly in Basic) which
are devoted almost exclusively
to the writing of code and to
functional descriptions of
what program commands and
statements can do.

Of course, you have to be
able to write code in order to
produce a program. The pro-
cess of software development,
however, has other key
phases: design, test, main-
tenance and enhancement. In
the mid-'70s, the US Depart-
ment of Defense estimated
that it was spending about $6
million on software develop-
ment. Only about 20 percent
of this was going on coding,
with about 50 percent being
spent on testing and modif}-
cation.

Cincom, one of the biggest
suppliers of mainframe soft-
ware, estimates that the cost
of making enhancements or
corrections to software
increases exponentially over
time. In English, this means
that correction costs increase
about ten-fold in each pro-
gramming phase. Say that it
costs £1 to find and correct a
design bug during the design
phase. If the same bug was
found during coding, the cost
would have become about
£10 to correct it. This will
rise to about £100 to correct
the design glitch during test-
ing. If the dirty bug surfaces
after that, the cost could be
about £10600 to flush it out.

Some arrogant micro Basic-
ites will argue that figures like
these come from mainframe
old-hat dinosaurs and that
personal computing has
revolutionised all that. Now
that programming is fun, they
might argue, software develop-

ment has become child’s play
— just look at all the code
being splurged out in com-
puter mags. The personal
computer, however, has
changed little about the
fundamental truths underly-
ing software development.
Basic, on the other hand, has
changed the computing en-
vironment radically. It has
opened coding up to the
masses. At the same time, it
has prompted the benefits of
‘quick and dirty’ coding
which underplays the advant-
ages of good programming
and system design practices.

In the first flush of pro-
gramming excitement, Basic-
ites too frequently closed
their minds to appeals to
think about what they were
doing and to question some
of the imglicit disadvantages
of Basic. Programmers, how-
ever, usually fall head over
heels in love with their first
language. To admit imper-
fections in their beloved is to
question the meaning of life.
But, as Groucho Marx once
remarked, ‘Time wounds all
heels.’

The promoters of good
programming rather than just
any-old-Basic coding are fight-
ing back (see Comal review
below). They are winning
their argument. In fact, they
have won it. Even Basicites
are accepting the need for
developing ‘structured’ Basics.

The importance of struec-
tured programming and
design is central to the
question of just how import-
ant coding is in software
development. The benefits of
structured approaches do not
come in the actual coding
process itself. Structured
techniques derived from the
experiences of software devel-
opers and from theoretical
analyses of how to ensure the
correctness of programs. This
brought about the realisation
that the design effort was
crucial for all subsequent
stages of software ‘creation
and that clarity and simplicity
of programming structures
within a structured design
were of paramount import-
ance in producing lightly-
bugged, highly reliable, flex-
ible and enhanceable software.

Any book about program-
ming should tackle these
broader topics. Otherwise it is
like teaching surgery simply
by describing instruments
without talking about
hygiene, anaesthetics and the
dangers of bad medical prac-

tices. Books about well-
structured languages, like
Pascal and Comal, usually

give reasonable space to ques-
tions of design and program-
ming which promote easier

debugging, fewer initial bugs .

and more scope for trouble-
free enhancement.

Such considerations arise
naturally from structured
languages because the lang-
uages were designed explicit-
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ly to face up to the whole
range of problems in the soft-
ware development process.
Basic, however, was designed
to be easy to learn and use.
As such it is superb. But the
nature of the language does
not naturally lead onto an
analysis of good systems and
programming design.

I was therefore pleased to
come across a Basic-oriented
book which looked beyond
the coding phrase of software.
Unfortunately, How to Debug
Your Personal Computer by
Jim Huffman and Robert C
Bruce was still a disappoint-
ment.

I think the question of
avoiding, finding and correct-
ing bugs is of such importance
that there should be many
more publications aimed at
micro freaks focused on this
issue. Huffman and Bruce,
however, opt for a pragmatic,
plodding approaéh which is
typical of so many Basic
books. Instead of analysing
the general concepts of why
errors arise in programming
and how to sort them out,
they illustrate a few tech-
niques by working through
examples. They seem to
assume that Basic is the only
language around and fail to
even hint at its disadvantages.
They also seem to be unaware
of structured techniques and,
of course, avoid whispering
the ultimate Micro Heresy:
that perhaps the best method
of easing debugging is to
write your program in a more
appropriate (for some appli-
cations) language than Basic.

Huffman and Bruce have
six chapters. The first goes
through an example which
illustrates how bugs can be
eliminated by drawing flow-
charts, even if it means re-
constructing flowcharts from
existing code. The next chap-
ter ~ works through an
example which shows how
debugging can be done by a
‘desk run’, ie, using pen and
paper to follow the program
through its actions step by
step.

Chapter 3 discusses the
virtues of traces. The chapter
is called ‘Debugging with
print statements’. Instead of
discussing the philosthy
behind having traces to find
out what is happening in the
machine at various trace
points and providing guide-
lines on the best strategy for
implementing traces, they

lunge headlong into Basic
RINT statements illustrated
by one example,

Chapter 4 shows how, if
you cannot find the bug, you
can cover it up with a patch
which leaves the bug but
avoids its impact. They then
show how various debugging
techniques can be brought to-
gether and end up with a use-
ful little look at hardware
bugs. The technique of relat-
ing a debugging method to a
practical example means that

-accurate method of debut-

the reader becomes bogged
down in the example itself.

Practical  illustrations are
very useful but they should
be placed within some broad-
er context.

For a book about eliminat-
ing errors, I was surprised by
the sloppiness of its editing.
I did not find any errors in
the coding but I cannot claim
to have followed each example
in inexorable detail. On page
1, however, it does talk about
the ‘miost’ (sic) effective and

ging. In Chapter 2, it says the
program example is ‘much
longer than any of the pro-

ams we have. looked at so
ar’, when there has only
been one previous example,
and that was about the same
length., These are minor
quibbles but a book about
bugs should be well debugged
itself.

Despite the disappoint-
ment of this one, I hope that
many publishers start churn-
ing out books which go be-
yond the coding phase into
the heart of the programming
matter.

Plugging Comal

Comal Bulletin — Structured
methods In programming and
educating edited by Roy
Atherton (Ellis Horwood, £10 a
year in UK, £13.50 overseas for
six issues a year)

For the second month in a
row, I would like to give a
plug to Comal — the language
which combines the best of
Basic and Pascal. In particular
publishers Ellis Horwoo
should be praised for showing
faith in Comal beyond just
producing books on the
subject.

The Comal Bulletin has
been started by Ellis Horwood
as a forum for educational
users of Comal to explore all
aspects of the languages and
its implications in depth (it
will come out six times a
year). The subtitle of the
Bulletin describes what it’s
really all about: ‘Structured
Methods in Programming and
Education’. At £10 for six
issues, the first may seem a
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KAGA MONITORS
“GOOD LOOKS AT
ATTRACTIVE PRICES.

Ideal for use with all popular
makes of micro-computer,
Kaga Monitors are available
nationwide from Data Efficiency
dealers.

Combining quality with reliability
they offer high resolution and
flicker-free non glare display
suitable for both text and graphics.

Also available from Kaga is the
14" PAL Colour Monitor, which
gives exceptionally clear definition
and true colour. In addition there is
a special colour monitor package

incorporating a card for the Apple Il.

All Kaga Video Monitors have
the in-built reliability youd expect
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from solid state circuitry and
come complete with video cable.
Handsome economy? Its name
is Kaga.

SPECIFICATIONS

KAGA 12" MONITOR: Greenor B/W display

KAGA 12" GREEN DISPLAY
MONITOR: £99.50°

£99.50'
£122.00

£249.00"
reonrves  £296.50"

KAGA 12" B/W DISPLAY
MONITOR: £122*

KAGA 14" PALCOLOUR
MONITOR: £249*

KAGA 14" PAL COLOUR

VIDEQINPUT SIGNAL: Composite video, negative sync.

ACTIVE DISPLAY AREA: 235(W) x 185(H)m

VIDEO BAND WIDTH More than 18MHz ( ~3dB)

DISPLAY CHARACTERS: 80 characters with 25 lines

POWER SUPPLY: 230V AC = 10%

POWER CONSUMPTION: 26W

DIMENSIONS:310(W) x 285(H) x 321(D)mm

WEIGHT (NET): 7kg

RING 0442 40571/2 FORDETAILS
OF YOUR NEAREST STOCKIST.
Sole UK Distributors,

Data Efficiency Ltd., Computer Division,

Finway Road, Hemel Hempstead, Herts., HP2 7PS
Trade and OEM enquiries welcome.

*Prices correct at ime of going to press.
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bit thin (12 pages) but its
| articles are lively and there is
promise of more goodies to
come.

In his editorial, Roy Ather-
ton states his case clearly. He
is primarily a fanatic for good
programming and systems
design principles rather than
a Comal bigot. He admits that,
‘Comal may die, as Pascal or
Fortran may die. It seems
equally clear that the under-
lying concepts of repetition,
decision making and modular-
ity have an air of permanence.’

Although the bulletin will
focus on Comal, Atherton
states: ‘Structural principles
are important; so is the idea
of combining them with
Basic.” He and the Comalites
are not anti-Basic — they are
Basic exploiters. ‘While Co-
mal is a valid language in its
own right, it is also a symbol
for the general trend towards
structured Basic,” he com-
ments. The bulletin will
terefore look at other struc-
tured Basics alongside Comal.
People who prefer non-Comal
structured Basics will be
encouraged to write articles.
Atherton shows the open-
mindedness of a good educat-
or when he says that the
Comal Bulletin ‘may deplore
the over-extended influence
of old Basic on the cause of
good programming and other
aspects of computer education
but it will not exclude
seriously argued opinions in
favour of GOTO statements
or flowcharts.’

One of the articles in the
first issue by Richard Forsyth,
is likely to set off a bitter
controversy among PCW
readers. As ‘Brain Dumped’
Dick Pountain remarked in

June’s PCW, one way of
causing a flood of ‘Com-
munications’ letters is to

attack a personal computing
Sacred Cow.

In his short piece, ‘Basic
versus Comal: The Clash of
The Titans’, Forsyth manages
to slaughter at least three
such beasts venerated by the
PCW punters: Basic, the BBC
micro and (Shock! Horror!)
even programs printed in
PCW.

On Basic, Forsyth com-
ments: ‘Basic really is easy to
learn and it is small enough to
burn into the ROM of an in-
expensive computer . . . But
its dramatic, almost biological
growth has also been its un-
doing. Like Latin, it has
diverged and spread. Today
. . . no-one speaks Latin
except a few dusty cardinals
in the Vatican, Likewise, it is
true to say that Basic is a
dead language. Despite the
efforts of the ANSI standard-
isation committee (too little,
too late), there is really no
such thing as Basic. There is
just a Babel of mutual in-
comprehension.’

On the BBC computer, he
says: ‘The BBC fell between
two stools. They paid lip
service to compatibility (with
Minimal Basic), but half-
heartedly tacked on a few
structuring facilities to BBC

Basic which ensured its lack
of both structure and com-
patibility.’

On PCW programs, Forsyth
observes: ‘Let me quote Roy
Atherton: “GOSUB 7000 is.
one of the most dismal state-
ments in computing.” If you
have not already grasped the
necessity of properly insulat-
ed named procedures and
functions, then you need to
do a penance. I suggest trying
to read, understand and im-
plement any four programs
selected at random from the
pages of Personal Computer
World magazine.” (Get on

your ‘Bludner’ bus and fire
back, oh Nubile Prog Ed
Burton!)

Future issues of the Comal
Bulletin promise articles on
the history of programming
languages and keeping control
of long programs, as well as
discussion of Comal itself.
There will also be regular
features on teaching structur-
ed programming and examples
of programs. Ellis Horwood is
also planning to bring out a
book by the founder of
Comal, Borge Christensen,
aimed at microfreak children

as well as teachers. This is
part of the enterprising
publishers continuing com-

mitment to Comal.

Basic for
Beebers

Basic Programming on the BBC
Microcomputer by Neil and Pat
Cryer (Prentice-Hall International,
£5.95)

This slim volume by the
family Cryer is a reasonable
example of a plain vanilla
Basic programming book
(Neil and Pat wrote it,
daughter Wendy did some
cartoons). It does everything
you would expect it to do,
competently and pragmatical-
ly. But it keeps its vision
within Basic blinkers. It is
purely an introduction to
good programming principles
which uses Basic.

Surely it is about time
manufacturers produced their
own definitive book on pro-
gramming in Basic on their
machine which is provided
with the system, particularly

for a machine like the Acorn/
BBC computer which is
aimed at beginners. I would

not expect the manufacturer.

to produce general books on
programming but, equally, I
do wish commercial pub-
lishers would get their noses
out of the Basic grindstone
ﬁee my review of the

uffman/Bruce book above).

The Cryers’ book is
approved by Acorn, makers
of the Beeb computer. Why
couldn’t they have commis-
sioned the Cryers to write
one to be provided with the
machine? This ecriticism is
directed at many other manu-
facturers who rush around
approving books published
commercially instead of
ensuring they get their initial
documentation so good that
further ‘approved’ publi-
cations are unnecessary.

However, given the micro-
world as it 1s, the Cryers have
done a workmanlike job in
achieving their (I think,
rather narrow) objectives.
The book is designed very
much for hands-on use with
the Beeb computer and can-
not be recommended for
users of other computers or
p(;ople with no computer at
al

The Cryers start with some
simple programming examples
to give a feel of programming
and of the machine. It then
goes through a dozen chap-
ters looking at INPUT;
branching; loops; program
management (saving, restor-
ing, etc); graphics (two chap-
ters seeing it is so important
for the Beeb Computer);
animation for games; mathe-
matical functions;string hand-
ling; user-defined functions;
file handling; and program-
mable characters and sounds.
All programs are claimed to
have been tested on a pro-
duction model of the com-
puter. The Cryers write
crisply and sparingly. They
extend their descriptions by
having three sections at the
end of each chapter entitled
‘Some points to think about’;
‘Discussion on the points to
think about’ and ‘Discussion
of activities’. These are
generally quite brief but
enable particular points to be
emphasised and some
subtleties to be investigated.

For what it aims to do the

book is reasonable. My
general fear about books like
these, however, is that it

makes beginners think that
there is only one way of pro-

gramming and that way is
Basic. For example, in an
early section calle ‘Why

program in Basic?’ the Cryers
do not even mention other
computer languages. When
they ask the question, ‘What
is a program?’ they answer,
among other things, that
‘Each line of a program
begins with a line number
which indicates the sequence
in which the computer should
carry out the instruction.’
There is no suggestion that
other languages do not have
line numbers or that line

numbers can be a straight-
jacket. As the Cryers sub-
sequently explain when
discussing branching, the line
numbers, of course, do not
necessariiy indicate the order
in which program instructions
are executed. They say that
IF. . THEN,. . ELSEis a
‘natural extension of the IF
statement.” But they fail to
explain how important IF . . .
THEN . . . ELSE is in its own
right as an important con-
struct for structured program-
ming — it is there for excellent
programming reasons and not
as a tack-on to IF . .. THEN.
The Cryers then go on to
explain about the problems of
havin, to contain IF. ..
THEN, . . ELSE within a line
They say that multistatement
lines could be used but they
warn that ‘we do not in
general recommend them as
they can make programs diffi-
cult to read.’ But they do not
explain that the whole point
of IF ... THEN. .. ELSE in
structured programming is to
make programs easy to read.

If all you want is a book
on Beeb Basic, this one is
more friendly and more tailor-
ed to the BBC Computer than
the 30-hours NEC/BBC book
(Bookfare, April and Com-
munications, June),

From an educational point
of view, this type of book is
wrong, I believe, because it
inculcates a limited Basic
perspective of programming.
The first language used is so
important that something
which looks more generally
at programming principles is
preferable. On the other
hand, practical expediency
tends to win in the micro-
world, so the Cryers book
will appeal to many Beebers.

Job slaughter

Your Job In The Eightles — A
women’s guide to new technology
by Ursula Huws (Pluto Press,
£2.50)

‘The effect new technology
had on me initially was one
of total panic. Automation
and its effects were something
I had some awareness of, but
here we were, a factory full
of semi-skilled women work-
ers faced with the ultimate
automation. Up till then we
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The complete VIC-20 colour computer kit
to get you started.

The VIC is friendiy, clever and very
powerful. Qur Starter Kit comes
complete with:

The VIC 20 colour computer

The VIC cassette deck

10 blank cassettes

The VIC games joystick

The teach yourself “Iniroduction to Basic,
Part 1 and the VIC User Manual.

We supply a 13 amp plug and give you
the VIC Centre twelve months warranty

COLOLR COMATER

AN INTRODUCTION
TO BASIC:-PART1

e

FOR STARTERS

Your VIC Starter Kit saves £20 on RRP
{before VAT) and will be mailed complete
and ready to go.

£217

excl VAT

Total price £249.55 nci VAT + £4 post & packing
and insurance.

Any three VIC Centre cassette games for
just £17.50 excl VAT

Choose from:

Bliz

Canyon Fighter

Star Wolf

Tunesmith

PR Software

Packman

invader Fall

Vic Cube

Othelio

Super Moon Lander

Total price £20.12 inc VAT + £2 post &
packing

Any 3 exc) VAT

£17.50

HAVE FUN AT
OUR EXPENSE

Any 3 exd VAT

£43.50

Any three VIC cartridge games from the
VIC Centre for just £43.50 excl VAT
Choose from:;

Super Slot

Road Race 2
Avenger

Super Lander

Alien Game

Amok

Bounce Qut

Alien Blitz

City Bomber

Black Hole

Total price £50.02 inc VAT + £2 post &
packing

To order send mail order w:

ADDA Home Computers Ltd, FREEPOST, London W3 6BR — you do not need a stamp
~ enclosing details of your order + cheque to include VAT + postage & packing
Instant telephone orders: Telephone the VIC Centre on (1-992 9304 and quote your

Visa, Access or American Express number

3
TV Monitor and VIC computer

not mcluded i offer

€ commas
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viciiz_ - PROCAAMMER'S AID
LCARTRIDG

GRS

GETTING BIGGER

Got a VIC 20?7 Then you will probably A 16K Ram expansion cartridge

want to expand its memory capacity and A choice of either Programmers

use cartridges such as the Programmers  Aeference Guide or VIC Revealed and a
Aid or the Super Expander. With the VIC  choice of Super Expander or Programmers
Centre Expansion Package you can take  Afd or Machine Code Monitor cantridges
your VIC up to 30K with the Arfon

Expansion Unit with its seven slot

mother board and integral power supply.
The aluminium cover will allow you to
neatly position your monitor or TV set.
For just £180 excluding VAT the Getting

Bigger kit saves you £20 and has: exd VAT
The Arfon Expansion Unit

Total price £207.00 nc! VAT + £4 post & packing
Cover to take TV

and insurance

The VIC Centre, 154 Victoria Road, Acton, London W3 {near North Acton tube station) has the widest range
of VIC accessories. All the items below are available mail order —just telephone with your credit card number

Hardware and Peripherals Price excl VAT Simple Simon 6.08
RS 232C Cartridge 3039 Masterwits 6.08
IEEE Cartridge 4139 Kiddie Checkers 6.08
Vic 3K Rampack 2604 Wallstreet 6.08
Vic 8K Rampack 33,09 Alien Blitz 6.95
Vic 16K Rampack 65.17 Vicalc 182
Programmers Aid 30.39 Hangman-Hangmath 6.95
Super Expander {High Resolution) 2.9 Ski-Run 43
Machine Code Monitor Cartridge 30.39 Oune Buggy LX)
Joystick 6.52 Super Worm 434
Lightpen 50 Worm 347
Joystick (plotting) 13.00 Cosmic Battle 434
Lowcost RS232C n98 Codebreaker 260
Tool Kit 2500 Viterm A 849
Vic Kit Il 2.00 Star Wars 6.08
Games Port Adaptor Cable 1125 Crazy Balloon 182
ROM Switchboard 2.00 Jungle 434
RS232C tully implemented 49.00 Rabbit Functions 43
Cartndges Cassettes requiring additional 3K memory
Satellites & Meteorites pANK] AMaz-ing 6.08
Cloudburst 17.38 Missile Command 182
Renaissance PANK] 30-Maze 6.95
Star Battle 17.35 Oragon Maze 6.95
Jelly Monsters 1.3 Asteroid Belt 100
Spiders from Mars 21 VPM 182
Meteor Run 2am Vicat 182
Omega Race 11.35 Skymath 6.08
Cassettes Space Oivision {Level 1} 6.08
Introduction to Basic {Part I} 13.00 The Alien 6.95
Codebreaker Codemaker 6.95 Frogger 18
Vic Seawolf, Trap, Bounce Out 182 Charset 20 LX)
Monster Maze, Math Hurdler 6.9 All the abave prices are excl VAT, add £1 per order, postage &
Amok 6.08 packing.

mmaddams

HOME COMPUTERS L'TD




BOOK FARE

had some power, not much
but some: as long as the em-
ployers needed to buy our
labour we had something to
bargain with. When they did
not need it we were powerless,
We felt helpless in the face of
a development which not
only would crush us but also,
at the time, seemed to make
economic sense,’

These are the words of a
convenor at a vehicle com-
ponent factory. Many other
people have felt this type of
helplessness in. face of the
apparent techmical and eco-
nomic inevitability of in-
formation technology. Ursula
Huws, who quotes the con-
venor, has written Your Job
in the Eighties to try to over-
come this passive acceptance
of technological change.

The convenor quoted by
Huws is a woman. Although
much of Huws’ material is
applicable to both sexes, her
main purpose is to analyse
the impact of technology on
women,

The book is a snappy
presentation of a two-year
study conducted by Huws for
the Leeds Trade Union and
Community Resource and In-
formation Centre. It is a
didactic book. Huws believes
that women'’s jobs will be cut
drastically by new technology
and that the way to respond
is through collective union
action.

She marshalls statistics and
experiences to support her
argument. She writes clearly
and crisply., The text is
broken up by photographs
snippets and descriptions of
the technology which look
like mini-featurettes in pop
newspapers. Huws focuses on
the five work areas where
most women aré employed —
clerical, semi-skilled factory,
housework, the ‘caring’ pro-
fessions (nursing, etc) and
sales and distribution. She
explains where technology is
likely to be applied and offers
practical guidelines on how to
negotiate over new tech-
nology.

This is one of the liveliest,
most succinet and readable
books on the impact of in-
formation technology. It
gains in strength by focusing
on one aspect of that impact,
rather than trying to cover
the whole waterfront. I agree
with her conclusions, particu-
larly in the short-term. As she
says, it is difficult to predict
what and where new jobs will
be created by information
technology. Théy undoubted-
ly will be generated. It is
more predictable, however,
that many women will have
to face either unemployment
or a very different working
environment because of
technologicai change. I know
that many people profoundly
disagree with this conclusion
although the optimists tend
to base their bright outlook
on hope and wishful analogies
with previous industrial revo-
lutions. They tend to forget,
however, that earlier indus-
trial revolutions were pretty
painful for some people at

the time.

Even those who disagree
with Huws should welcome
this book which provides
much useful information and
Euts her case so lucidly. It
elps to make the debate
about new technology sharp-
er and more informed.

Look it up

Dictionary of

Data Processing
Second Edition

Jeff Maynard

Butterworths

Dictionary of Data Processing —
Second Edition by Jeff Maynard
(Butterworths, £12.00)

Jargon is the great mystifier.
Every subject, however, must
necessarily develop its own
terminology, whether the
specialisation is computing,
nuclear physics or gardening.
It is pie-in-thesky to expect
that, with the best will in the
world, every computer article
or conversation about com-
puters could avoid jargon,
What is needed is a good
dictionary to find out what
some of the mystery words
mean.

The problem with comput-
ing jargon is that it changes
and expands so rapidly that it
is difficult to pin down. For
example, when Jeff Maynard
produced the first edition of
his Dictionary of Data Proces-
sing in 1975, the personal
computer world was just
about to explode on the
information technology
galaxy. Mainframe computin
was a relatively self-containe
subject. Seven years later, not
only has computing itself
been revolutionised but it
overlaps increasingly with
areas such as telecommuni-

cations, the electronic office,
electronics, and so on.

Maynard has made a useful
attempt to update his first
edition to include new
developments, Inevitably, it is
still biased towards traditional
data processing but it has
spread its wings to cover
other aspects of computing,

Maynard’s descriptions are
succinct — generally less than
50 words. It therefore cannot
be regarded as an encyclo-
paedia or as an introduction
to computing in alphabetical
order.

I found most of the general
computing words that I look-
ed up, although it still seems
weak on office systems
{(words like local area net-
work, electronic mail, voice
recognition, workstation, and
other innovations in the elec-
tronic office are omitted).

The traditional DP origins
of the dictionary are shown
by the inclusion, for example
of ‘George’ (a late '60s ICL
operating system) but CP/M
is left out.

In such a rapidly changing
field, any computing diction-
ary is likely to be out of date
before it is published. I hope
Maynard keeps updating his
because it is concise and clear
and already, with over 4000
terms, has the. answers to
many questions of jargon.

Board war
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Massacre in Merano by Raymond
Keene (Batsford Chess Books,
£3.95)

Chess is supposed to be one
of the supreme examples of

human intellectual achieve-
ments. Getting computers to
play chess has therefore been
one of the touchstones in the
progress of ‘machine intelli-
gence’, Yet Massacre in
Merano by Raymond Keene
shows just how illogical,
nasty and silly chess
supremos can be,

The book is basically a de-
scription of the 18 games of
the 1981 World Chess Cham-
pionship held in the Italian
town of Merano when world
champion Anatoly Karpov
‘massacred’ challenger Viktor
Korchnoi by 11-7. The games
themselves will be of interest
to chess buffs but Keene also
provides an insight into the
strange behaviour of
the contestants particularly
Korchnoi,

Grandmaster Keene had
been Korchnoi’s advisor when
he lost an earlier champion-
ship. Korchnoi had become
involved in parapsychology,
accusations that Karpov was
cheating and a whole lot of
unintelligent behaviour. He
ended up by accusing his old
friend Keene of being a ‘man
without moral scruples’. De-
spite this earlier attack,

eene manages to keep a de-
tached coolness about his
reporting. He briefly describes
the background to the chess
world championship and puts
up his defence against
Korchnoi's attack.

The only mention of com-
puter chess is a small piece at
the end, which describes how
the SciSys Chess Champion
Mark V performed creditably
when it was given the task of
scrutinising the Merano game,
‘On several occasions, admit-
tedly in more simple, tactical
positions, the Mark V was
able to improve on the play
in the match, and once it
succeeded in seeing more
than the commentators,’ says
Keene.

SciSys will welcome the
plug but the main reason for
reading this book is for what'
it tellsus about people’s rather
than computer’s behaviour
when following an apparently
rational ‘game’. This may be
outside the mainstream of
computer books which I
usually review but so many
PCW readers are keen on
chess that I thought this
intriguing book was worth a
mention.
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‘It’s either a malfunction in your sub-system, feed back from your printout mechanism or
a fault in your fan unit. Either that or you're shorting the National Grid.’
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The 5th Personal Computer Word Show NN . L N
this September will be the largest and N "\
most exciting microcomputing y
exhibition ever held in the UK. & &8

There will be over 25,000 '
square feet of display space
in the newest and most
prestigious exhibition
venue in the country.

It’s the only micro
computing show to _
offer literally hundreds
of stands covering
micros for home, busi-
ness and educational
uses. Previous
visitors to the PCW Show
will get some idea of the
size of this year’s event if
we tell you that it will be
approximately three times the
size of last year’s bash! (Last _
year’s show was, in its turn, twice ‘

Ny

the size of the year before. Statist- s \:‘
ically minded persons will calculate O 3 N
that at this rate the PCW Show will Features -
cover the face of the planet by the of The 5th o
year 1995.) Personal Computer
World Show will include a
Sinclair City and Acorn/BBC Arcade
offering the very latest software and
add-ons for these popular machines,
computer chess competitions as
alwa;lys, and an opportunity for you

: : : to challenge a micro to a game of
ngﬁiggﬁhﬁg éﬁ;v pCW ggggfgglng;%ev%ﬁxcher Computer SCRABBLE ®.
::,:lsl}c)l for each visitor. Not exchangeable for From the business angle there’s

free consultancy with the National

Computer Centre and more

M,
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PCW it’s only £2.00 per person.
If you’re a business user
(or potential user) of
microcomputers just
write with your
cheque for £2.00
(payable to the
Personal Computer
World Show) to
Tim Collins,

PCW Show, 11
Manchester

Square, London
W1, enclosing

your business

card. We’ll send
you a special ‘Fast
Lane’ ticket to save
you the trouble of
queuing.

It really is going to be a
great show with a tremendous
variety of machines and software
on display. Be warned, you’ll need
demon- to make a day of it (remember we’re
stration  open four days this year, not three
machines and as in previous years) so give yourself
business software than you plenty of time and wear comfortable

could get to see in a year at your own shoes! See you there. . .
office. But you needn’t

risk divorce to evaluate B ARB'CAN CENTRE
them. . . your wife (or b
husband!) and the kids ' ' :
il CITY OF LONDON
vast array of home and |
educational micros in
one of the other halls. 9 - 12 september 1982

’ 2 .
It’s £2.50 to get in ® SCRABBLE is the copyright of J W Spear & Sons plc, Enfield.
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The National ‘Computer Conference
(NCC) takes place each year somewhere
in the US and has traditionally been the
platform for the more exciting launches
by major manufacturers.

to some distant hall and sought out
only by the more eccentric members of
the computer fraternity that flocks to
the show.

This year witnessed a revolution. At
the 1982 NCC, 7-10 June in Houston,
Texas, the main hall was seething with
a mass of micros. There were 100
micros launched at the show and their
appearance in the mainstream was
utterly without precedent. At last the
industry had faced up to the micro
and, as you would expect of such a
dynamic and modern industry, it
doesn’t do things by halves. Not in
terms of quantity at least.

This burgeoning of the personal
computer (PC) at the NCC represented
the third revolution in the history of
the thing, according to micro consultant
Bill Meserve from Arthur D Little. ‘First

in 1975. Then there was the intro-
duction of the IBM Personal Computer,
office automation, integrated data com-
munications and the decline of
hardware costs. Together, these things
spell the birth of the multi-function
workstation. Such a product costs less
than $6000 and provides one-person-
orientated clustered systems with later
additions of graphics and voice, and it
is the next tangible product.’

Meserve cited the best example of
what he means as evinced in the Xerox
Star. He saw the marketing need for
these personal workstations as so
essential that it will necessitate some
curious partnerships such as Tandy and
Datapoint, Apple and Univac, Nippon
Electric (NEC) and Cuilinane, and
‘Motorola and Computer-Land. Another
we have recently seen is the Burroughs
and Convergent Technologies combi-
nation which won mixed approval at the

nologies device is much respected,
punters thought that Burroughs, as a
high-technology corporation, ought to
have been able to design a micro of its
own, At least Burroughs has added some
good business software to the B20,

But despite the abundance of micros
at the show and the inevitable emer-
gence of the 16-bit systems, pundits
thought the lack of software bound to
hold everything up for some time.

‘We have seen endless super boxes
here with only embryonic software,
said Martin Healey of Future Techno-
logy Systems. “There is no software for
the 16-bit systems so that although the
death of the 8-bit systems is only just
around the corner, it could be a long
time before we get there.

‘And in the meantime there has been
some thoroughly irresponsible pushing
of the Unix operating system as viable
business software.

In the past that strange phenomenon:
the microcomputer has been hived off.

there was the birth of the PC in the US.

Jane Bird reportson the NCC, the biggest
computing bonanza of the year.
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NCC. Although the Convergent Tech- -

Above: Schwab portable; below: Cromemcb ’s desk-top.

‘Unix is lacking in some very basic
facilities, such as record level lock-out

and if personal computing is to take off |

then it is essential to have a range of
user-friendly interfaces. But Unix is not
the only operating system which is
providing inadequate facilities for

personal computing. Oasis from Phase

One Systems is a 16-bit system which
provides no memory management,’ said
Healey. But at least one group of
pundits was not so pessimistic for the
future of Unix on micros.

Jean Yates, author of A User Guide
to the Unix System (Osborne/McGraw-
Hill, 1982), in which she claimed Unix
to be the emerging standard for ‘com-
munications, file transfer, software
development and transportability in
general’, claimed to know of 500
Unix products under development and
soon to be announced, and saw the
market for the coming year as $3 billion

=1

Altos boxes.
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Sony’s SMC-7 debuted at the NCC.,

for Unix software alone and $9 billion
for Unix related hardware which is
moving in the direction of office auto-
mation.

Healey pointed out that it is the

need for user-friendly interfaces which
tolls the death of the 8-bit systems.
‘They have to go because of theirlack of
address space and not because of their
lack of power. It is not a question of
needing better performance but of
needing space for bigger programs to
provide those user-friendly interfaces.’.

The Intel 8086 provides 1 Mbyte of
RAM and the Motorola 68000 will
handle 4 Mbytes for each user. To see
the potential success of 16-bit micros
you can compare this with a Digital
Equipment (DEC) PDP 11 which only
gives each user 64 kbytes of RAM.

So what micros were being launched
at the NCC? New machines below the
$1000 mark came from Morrow

Cromemco and Commodore

Designs,
. . Toshiba intro-

Business Machines. .

duced a portable Z80 compatible com-.

puter with a standard keyboard,
fourline display and modem for $1290.
Morrow’s  briefcase-sized Z80-based
Micro-Decision with its integral 5Y%in
minifloppy of 200 kbytes capacity does

‘not include either a terminal or a printer

but does have a range of business soft-
ware. Initially it will be expandable to
two drives with a storage capacity of
1-6 Mbytes and will sell for $1195.

It is notched-up against the Cromemco
C-10 Z80 machine which is packaged in
a CRT but costs extra for the software.
Cromemco is calling existing micros
‘deskhogs’ and claims the C-10 takes
up to only 10 sq ins of desk space.
Slightly higher priced was Epic Data’s
Episode C/PM machine starting at
$2550 for a system with 400 kbytes of
disk storage.

Compatibility with the IBM Personal
Computer was predictably a selling
point with a lot of the new 16-bit micros,
IBM’s machine is based on the Intel
8088 processor and North Star
Computers unveiled an 8088 version of
its ‘Advantage desktop computer, the
Advantage  8/16. The  standard
Advantage is field upgradeable to the
new version for a cost of $499. The
8/16 will be able to run MS-DOS, IBM’s
0S from Microsoft, and eventually
CP/M-86 and will read a disk from an
IEM Personal Computer. North Star
also joined the low-cost networking
race with the introduction of NorthNet,
a common-bus, one-megabit persecond
local area network with an inexpensive
twisted pair cable as the bus.
~ Hitachi also introduced an IBM
Personal Computer compatible 8088-
based machine with a colour option and
128k RAM.

NEC made an attempt to go one
better than IBM with an advanced
Personal Computer (APC) based round
an NEC manufactured 16-bit, 8088-
compatible processor. MS-DOS s
planned for the near future. The APC
offers up to 256 kbytes of RAM and a
standard 128 Kkbytes monochrome
model with 1 Mbyte, double sided 8 in
floppy disk drive and costs $3298.
NEC .has contracted with 70 indepen-
dent software developers to provide
packages for the ACP including word-
processing and a Cobol compiler.

Software Arts, the creator of Visi-
Cale, came out with a program gene-
rator for engineering and business.
Called Tool Kit! (TK!) Solver (the ex-
clamation mark is a reference to the
action key (!) the user presses to make a
program work), the program performs
calculations and can convert units at
output point. It can work. out com-
pound interest rates or the rate of
radioactive decay. Software Arts says
the product uses artificial intelligence
principles and understands rules and
equations so that the user doesn’t have
to structure his thinking. VisiCorp
owns the marketing rights to VisiCalc
but will not be involved in the distri-
bution of TK!Solver.

Cognitive Systems claimed to be the
only company in the US that is
seriously pushing artificial intelligence
or knowledge-based user interfaces into
the commercial world, including onto
micros. It uses Lisp to write specific
application interfaces which are in-
telligible to non-DP personnel and
allow machines to appear to think and
understand like humans. The programs
show linguistic understanding and can
function with some degradation on
micros.

Ethernet provided a launch novelty
for Altos Computer Systems, San
Jose, which was claiming to be the first
micro with that standard networking
interface, on its new 16-bit ACS8600
system. Xerox demonstrated 8081
personal information systems, text-
processors, electronic typewriters, laser
printers, and electronic files — all
operating on Ethernet.

Zilog introduced the MCZ 2/60, a
general purpose 8-bit workstation with
CP/M. It also showed the high-speed
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Now vou can add

It takes only five minutes and £ 497,- to raise your
standard Commodore operating level by CP/M
and add a hefty 64K RAM.

Not another tag-on box, this module actually
plugs inside your present console. No new power
supply, no soldering, no fiddling.

Whether you own the 3000, 4000 or 8000 series
model you can still add CP/M versatility.
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* £ 497.- is a recommended retail price.
CP/M is a registered trade mark licensed
trom Diaital Research Inc. US.A.
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The CP/Maker gives you a massive 96K RAM

your disposal.

The Z80 microprocessor, incorporated in tl

CP/Maker will also enable you to use your 65

as an intelligent 1/0 processor.

Look at all these other CP/Maker advantages:

- Compatible with all CP/M software such
wordstar.

- Compatible with all normal CBM software, !
cluding 69K Visicalc.

- The Z80 and 6502 work simultaneously.

- Languages include CB 80 (the fastest Ba:
compiler for micros), C-Basic, M-Basic, N
Pascal, PL1, CISCobol, Fortran...

- Comes complete with CP/M 2.2 diskette ai

operating manual.

Enquire at:
| Tamsys Ltd.
4 Park St, Windsor, Berkshire SL4 1
Tel: Windsor 56747, telex 849462 f

Micro Technology Ltd.
51/63 The Pantiles, Tunbridge Wells
Kent, Tel: (0892) 45344, Telex 954

for your local ¢

CP/Mak
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from the exclusi

Europe
supplier of CP/!

internatior

" Research Park B-3030 Leuven, Belgit
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local area network Z-NET II, linking
multiple units of Zilog’s 16-bit System
8000 ‘supermicro’, which supports Unix.

Zenith, from Glenview, I1linois,
launched the Z100 series of combined
8 and 16-bit (8085 and 8088) desktop
machines for business and OEM makers.
The idea is for users of 8-bit machines
to have an upgrade path while making
currently available software 2-10 times
faster and giving them access to the
memory and power of 16-bit machines.
Memory is expandable on all models to
768 kbytes and a 5 Mbyte winchester
disk will be available early in 1983.
Price is about $5000 and Peachtree
software and electronic mail is available.
A kit version of the computer will be
available from Heath in early 1983.

The Charles Schwab Corporation
unveiled its Pocketerm One, which it
claims is the smallest, lowest cost, self-
contained telephone data terminal cur-
rently available. It weighs 13 ounces
and includes a full alphanumeric key-
board and 16-character display. It will
initially be marketed only to corporate
purchasers but will be available to indi-
vidual buyers later this summer for
$399.

Meanwhile, UK companies showed a
strong presence at the show: Cambridge-
based Torch Computers found about
120 dealers for its twin Z80 and 6502
machine which has an optional 68000
plug-in card; Rair, whose Black Box
has been adopted as the ICL Personal
Computer, had a sneak preview of its
‘Cream Box’ which, for the time being,
is being guarded in-house and not
handed over to ICL.

‘ICL wants the Cream Box but for
the moment we are playing hard to get,’
said Mark Potts, president of Rair
Microcomputer Corporation. Although
the Cream Box uses the 8085 8-bit pro-
cessor it is capable of addressing up to
1 Mbyte of RAM and supports four
workstations with the basic configu-
ration.

On the subject of the increasingly
competitive marketplace for micro-
computers, one of the micro session
speakers, Ben Rosen, said that the
threat to the US from Japan is wildly
exaggerated. He cited the example of
Oki finally getting its act together by
coming into the US under BMC after 18
months of trying to get in directly.
He reckoned the PC8000 from NEC
is still not selling in the US very well,
partly because of the fact that the US
market is mainly business while the
Japanese market is mainly hobbyist. He
put the micro ranking over the next
five years as IBM, Apple, Tandy, NEC
and Atari, ‘although the distribution
channels are in total disarray and you
often get six separate distribution
channels for the same product, all
competing for the same customer.’
But he reckoned there is 98 percent
of the market still untapped — personal
computers have only reached 2 percent
penetration.

US CP/M software design outfit
MicroPro, which wrote Wordstar, an-
nounced the establishment of a Tokyo-
based Japanese subsidiary to market
Japanese translations of the firm’s
software. ‘MicroPro is the first micro-

computer software firm outside Japan
to translate its produets fully into
Japanese,” said Frederick Schuchardt,
preSIdent of MicroPro’s World Trade
Division. MicroPro also entered into a
joint venture with a Japanese micro
and software education programme
which will take place in schools

throughout Japan and pupils will be
taught to use MicroPro’s products.

So there is no shortage of activity in
the micro field and although machines
are not necessarily getting any cheaper.

you are getting a lot more power for
your money.

But the message which came over
strongly at this year’s NCC was that this
power isn’t going to help get micros
wider usage unless there’s a concomi-
tant expansion in software and parti-
cularly in user-friendly software.

If a substantial number of those
98 percent of potential micro owners
are to be won over, they have to have a
micro they can use like a car — without
needing to know how it works.
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After last month’s foray into the world
of PET with Silicon Office, we’re back
with micros running CP/M — but this
time with software which is aimed, not
at general purpose data management
problems, but at one particular, very
common application. Cardbox is your
familiar, tried and trusted card index
stored on a micro, 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.

The package allows the user to create
‘card’ formats on the screen, put data
into the card index from the keyboard
or from other files, have the information
indexed on any word specified, and
display all or part of the data on the
screen or printer. It doesn’t provide any
facilities for doing calculations on the
data, either within the records or by
aggregating across records, except that it
displays the numbers of records found
when a particular search is made. So
Cardbox is clearly aimed at textual
applications bibliographies, descrip-
tive records such as medical case
histories, and so on, rather than at areas
where the manipulation of numbers is
an essential part of data management.

Constraints

The orientation of the package is reflect-
ed in its limitations. Cardbox allows you
quite generous limits on the numbers of
records in a file (65,500) and on the
number of characters in a record (1404),
with the usual CP/M limitation of 8
megabytes on total file size, but the
package imposes tighter constraints on
the number of fields in a record (max-
imum 26). Although the layout of a
single ‘card’ or record must be describ-
ed on one display screen, fields may run
over more than one line — and indeed
the record could consist of just one
very large field if you wanted. Any
word or phrase can be indexed, but each
indexed item may not exceed 32 charac-
ters. Cardbox can deal only with one
file of information at a time, so you
can’t link records across files.

Input and updating

To put information into a Cardbox file,
you must first design a screen format
for the data. This format is used when-
ever changes are made to the file. When
using the search facilities you can
display records using either the initial
format or other formats which can be
created for particular purposes; provid-
ing ‘overlay’ formats to display the

CARDBOX

Kathy Lang gets to grips with a new British product, an electronic
card index system.

information in different ways. Formats
both describe the way the data is dis-
played and define the length of fields
for filing the records away. Cardbox
provides a screen editor for use in
designing screen formats, with cursor
movement using the control keys
following the Wordstar pattern —
CTRL-E to move up a line, CTRL-S to
move left one character, and so on. It
would be better still to be able to use
the cursor arrow keys — but if you can’t
then to be able to use a well-known
convention is very helpful. This editor
has, in addition to the conventional
facilities for putting in characters at the
cursor position, the ability to ‘follow’
the cursor round the screen, trailing a
line character behind, so you can draw
lines round the boxes just by moving
the cursor down or across the screen
where you want the line to come. The
screen format I used for the Bench test
is shown in Figure 1.

On the figure, the plus signs are the

‘draw’ characters as they came out on
my printer. The items AAAAA, BBB .
etc, are the data fields. Since Cardbox
doesn’t have any calculating facilities, it
doesn’t need to distinguish different
data types but it does need to know the
maximum length of each field. To des-
cribe a field, you give it a caption,
which is a field label, of up to 16
characters, an abbreviated field name of
two letters which you use to describe
the field when editing records or search-
ing them, and a single character identifi-
er which is used when ‘placing’ the field
on the screen during the formatting
operation. This is the only time the
single character description is seen by
the user, which is just as well as I found
the use of one character for a field when
laying out the format, and two charac-
ters at other times, very confusing as
both are displayed on the screen while
you are adjusting screen formats. So in
my example the variable System3 has
the identifying letter P and occupies
three positions at the point on the
screen which follows its caption. None
of my fields spread over more than one
line, but if one does, you just mark the
beginning and end of the field, and
Cardbox treats those two points as
diagonally opposite corners of a box
which is to contain the field. So if
System3 had needed two ‘words’ up
to three characters long in the same
position, Cardbox would have shown
that as
PPP
PPP
and I could still have had the field called
Rating exactly in the position shown on
the figure.

When you set up the screen format,
you also say how you want the field
indexed. There are four possibilities: the

CARDBOX(F) File = PCWBTBOX.FMT

+ REFNUM AAAAA

+ Date Cre CCCCCC Type DDD

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+ NAME BBBBBEBBBBBBBBBBBBBB
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++t++++++++++++++++++

EDIT SCREEN PRINT

+

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+ Description EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE +
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+ Supplierl FFFFF + Pricel GGGGG + Supplier2 HHHHH + Price2 IIIIII +
B R RS S R R R A R R R SR TSRS
+ Supplier3 JJJJJ + Price3 KKKKKK + Supplierd4 LLLLL + Priced4d MMMMMM +
B S R m s B S S R o o o A o R o s
+ Systeml NNN + System2 000 + System3 PPP +
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+ Rating QQ
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+ Refl RRRRRR + Ref2 SSSSSS + Refl TTTTTT + Refd4 UUUUUU +
B e eSS R R R R R R SRR SRR S

CURSOR: “~S=left “D=right “E=up “X=down ROW=03 COL=01
EDIT: “V=ins col ~G=del col ~N=ins row “Y=del row
“W=graphics “Z=draw ON/OFF “P=print ESC=exit

Fig1

CARDBOX(U) File = A:BOOKS.FIL PRINT

Level 0 - RECORD 1 OF 434
S R m s D e R Rna s
+Author: Mark Girouard +
+ +
B Eas o S  aaaaans st S LRSS D e s
+Illustrator: +Language: +
B O R aaa e s e RS e e S L D S R e s
+Title: Life in the English Country House +
+ +

B o B o e S S R s
+Publisher: Yale U.P. +Date: 1978 +
B e e R R R R
+Subjects: Society, architecture, history, England, country-houses. +
+ +
B S S aaa s s s S R

Enter command: SELECT SU/
‘Enter the word to be found. (hit RETURN at end)
"?" will match any letter, "+" any sequence of letters.
LIST: “R=1lst “C=last “A=back “F=fwd ENTRY: “X=erase “H=backspace

Fig 2
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words in a field may always be indexed,
or never indexed, or indexed unless the
user overturns this decision when the
data is input, or indexed only if the user
asks for it when the data is input. For
either of the optional indexing possi-
bilities, you can choose whether to
index or ‘unindex’ all the words in a
field or only some of them. You can
also index phrases formed by hyphens
— these are indexed both as phrases and
under the words which form the com-
ponent parts of the phrase. All these
operations are confirmed when putting
the data in with the use of the TAB key,
and if you have the right kind of
terminal then indexed words and phras-
es are highlighted on the screen. Card-
box will not allow you to put data in a
field beyond the confines which the
format allows. If you have records
which contain many duplicate fields,
you can take a copy of the current
record and edit only those fields which
have changed, then store it as another
record.

In most data management systems,
once you have defined the record struc-
ture it is hard to change it, and this
usually involves copying the whole file
out to a new structure. With Cardbox
it’s very easy; you simply change the
main screen format for the data file and
Cardbox will show blanks as the value
of that field for existing records until
you put some data into them. However,
if you decide that, while you don’t want
to change the record structure, you do
need to index a previously unindexed
field, this is much harder, and involves
copying the file out in an external
format, inserting an index flag before
the desired field in each record, and
copying the data back into Cardbox.
The obvious way round this is to index
everything from the start, but this might
be expected to slow data entry down; I
didn’t try it. The same process of
flagging index fields and copying the
data file into Cardbox can be used to
translate any ASCII sequential file into
Cardbox format, so it’s possible to
‘port’ data from other programs.

Editing records is achieved by retriev-
ing them using the selection mechanism
described later and either modifying or
deleting them. During amendment, the
cursor can be moved around the record
on the screen using control functions
much as in the process of formatting the
screen, using Wordstar-like control
characters.

- -

Displaying data

Records in any file can be displayed
using either the screen format employed
for data input, or one of any number of
different formats set up for particular
purposes. These formats do not have to
refer to every field in the record; if a
field identifier is not used then Cardbox
simply ignores the field for display
purposes. So, if records consist of a
mixture of confidential and ‘open’
information, then different overlays can
be designed so that people with different
roles can access only the parts of the
record they need for their particular

purpose.

Printed reports

Exactly the same mechanism is used for
designing printed reports and for screen
displays. This has the advantage that

CARDBOX(U) File = A:BOOKS.FIL
Level 1 - RECORD 1 OF 25

+Author:
+

Sacheverell Sitwell

+Illustrator:

+
+Publisher: Thames & Hudson

+Subjects:
+

Essays, travel

Enter command:

Mask; SElect,
ADd, DUplicate, EDit, DElete;
LIST:

Fig 3

B O P R P T RS SRS N S A S A S S R S SR

+
B N R T T T N PP ey

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
+Title: For Want of the Golden City

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

B N B R T T T T SR SRS

INclude, EXclude; HIstory, BAck, CLear; LIstindex;
REad, WRite;
“R=lst ~“C=last “A=back ~“F=fwd

PRINT

+

+Language: +

+
+bate: 1973

+
+

FOrmat, PRint; SAve, QUit

ENTRY: “X=erase "H=backspace

CARDBOX(U)
Now at level 3.

Level
Level
Level

Fig4

File = A:BOOKS.FIL
File contains 434 records.

1 - SELECT SU/ESSAYS - 25 RECORDS SELECTED
2 - EXCLUDE SU/TRAVEL - 20 RECORDS SELECTED
3 - SELECT AU/S+ - 3 RECORDS SELECTED

PRINT

you only need one format to get going,
and the disadvantage that even if your
printer will print more than 80 columns
wide, you can’t exploit that. (On reflect-
ion, as a founder member of the ‘A4 is
quite big enough for human readers and
briefcases’ club, maybe that isn’t a dis-
advantage after all.) In addition to the
PRINT command, which prints out all
the records in the current selection (see
below), using a specified format, you
can also take a quick copy of the screen
at any time with CTRL-P. This could be
a very useful feature, not just for data
but for taking copies of screen formats
and of instruction displays for teaching
— I produced all the figures for this
article in this way.

Selection

Cardbox has an exceptionally powerful
and flexible set of selection facilities,
always remembering that we’re dealing
with textual data. There are two groups
of selection commands, one for use on
indexed fields and the other which can
operate on any field. Selection is by
identity only, (with case ignored) but
you can use wild characters: ‘2 to
match a single character, ‘+’ to match
one or more characters. For instance, if
you ask for all records in which a par-
ticular field matched the word ‘PART’,
Cardbox would select all those records
where the specified field matched the
word ‘PART’ or ‘part’ (or, for that
matter, ‘PaRt’). A request to match on
‘PART? would match any five-charac-
ter word starting with ‘PART’ or ‘part’,
such as ‘parts’, ‘party’, and so on, while
a request to match ‘PART+’ would
match all those found by ‘PART? plus
words like ‘partition’, ‘particular’ and
so on. Wild characters can of course be
put in the middle of words too, so a
request to match ‘P??TION’ would
match words like ‘portion’, while ‘P+
TION’ would match ‘portion’ but also
‘potion’, ‘partition’, ‘parturition’,
‘petition’ . ..

When yourequest matching of a field,
you name the field with the two-charac-
ter abbreviation specified in the screen
format, not the full caption — but Card-
box helps you to remember what fields

are called by displaying all the abbrevi-
ated field names at the bottom of the
screen. It also gives you a reminder of
what commands are available at any one
time and prompts you for further input
when a command is given. Figure 2
shows the screen after specifying the
data file to use (a file of bibliographic
information which is supplied with
Cardbox and is used in the tutorial
manual) and requesting the field Sub.
ject to be used for a selection.

The next step is to enter the key
fields for searching. In my example I
chose the subject ‘essays’. Cardbox
found 25 records that matched the
specification and displayed the first on
the screen as Figure 3 shows. The main
point to note about this figure is that
the level number has changed from 0 to
1. Cardbox uses the term ‘level’ to
indicate the depth of search to which
the selection has gone, meaning the
number of selection, inclusion and ex-
clusion commands that have been given.
Selection simply chooses all the records
in the current set (available at the
current level, in Cardbox terms) which
match the field value specified. This
process can be further modified in two
ways. The INCLUDE command allows
you to extract a further set of records
from the whole file — so it’s really a
way of having an OR function at the
zero level., I might, for instance, have
wanted to select titles covering either
travel or biography, and I could have
asked Cardbox to SELECT travel and
INCLUDE biography. The third com-
mand for choosing subsets is EXCLUDE,
which removes from the current set any
records with a field value matching the
specified value. So SELECT and EX-
CLUDE are the inverse of each other
and operate on the current set or level,
and INCLUDE always operates at the
zero level of all the records in the file.

The possibilities for selection are
quite wide, because Cardbox allows you
up to 99 levels of selection. This can get
pretty complex, and thus the HISTORY
command, which spells out how you got
to the current level, is an extremely
valuable option. I've shown in Figure 4
the history of a search which went on
from the SELECT shown before through
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standard in software, and so do we.

We understand that one of the
most important considerations,
before buying a computer, is the
software which will be available
to you.

This is made easy by the choice
of the CP/M operating system. TCL
Software, a division ol Transam,
provides an enormous range of
software packages for commercial,
scientific, educational and personal
needs.

But there is one important
difference - we at Transam really
understand the CP/M based
computer.

CP/M has the advantage of
being adopted by an ever
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number of soft-
ware houses. This
means that there is a
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software packages written to run on
a CP/M based system.
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an EXCLUDE and then
SELECT.

Selection is flexible in some ways
and restricting in others; the most
noticeable restriction (given that identity
is the only comparison possible, because
the data is expected to be textual) is
that there is no real OR mechanism
below the first (zero) level. Having re-
quested travel books, it isn’t easy to
request all those about Greece and
Italy, say without writing out a sub-
set of records to another file-and then
reading them back. Of course, you
could get round that particular example
by SELECTing Greece, INCLUDing
Italy, and then SELECTing travel — but
you have to think about the order and
there would be some combinations in
which only creating a subset file would
give the desired results.

The restriction of matching by
identity (albeit with wild codes) might
be limiting where an application involv-
ed searching date fields, when it can be
useful to be able to say ‘find all the
records where ‘‘date of last appoint-
ment” is more than six months ago.’

Sorting

Cardbox doesn’t have any facilities for
sorting, and it keeps the data in an
arbitrary order, retrieving it in the order
in which it is filed. So if you wanted
your books (say) listed in author order,
you would have to use another program,
such as Supersort, to do it.

Tailoring

Cardbox can be preset for one of quite
a number of commonly available termi-
nals. If yours is not one of these, it can
still be adapted fairly straightforwardly,
though I did have some problems with
items to which I did not want to give a
value. You can’t then tell Cardbox that
your terminal has arrow keys for
moving the cursor about, or give it in-
formation about -the terminal’s high-
lighting capability. Apart from adapt-
ing it to match your terminal, Cardbox
doesn’t have any tailoring facilities. The
feature that I missed in this area was the
lack of any ability to store sets of search
and select commands in a file. Often
one wants to do quite a complex search
regularly as data is updated, and it is
tedious to have to retype the instructions
every time.

Stability and
reliability

Cardbox is the first system I’ve come
across with explicit facilities for repair-
ing a set of data which has become
corrupted — either through a system
glitch such as power surge, or through
mishandling. I didn’t need to use these,
I'm glad to say, but I suspect they could
be very valuable in a real-life application
over a period.

Housekeeping

Within Cardbox you can copy and erase
files, so the only operating system
functions required are disk formatting
and directory listing information. Card-

X
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box also provides some analysis facilities
to give the user aggregate information
about the data, to help in tasks such a
file sizing.

User image

Cardbox is a menu-driven package, using
two ways of specifying what function to
carry out next. At the start, the screen
displays a set of options as shown in
Figure 5.

To get different options, the arrow
pointing to the lines of instructions is
moved until the correct pair is identified.
Once into the data, permitted commands
are shown on the bottom of the screen
as shown in Figures 1-3, and two-letter
abbreviations (which are filled out by
Cardbox) used to give the necessary in-
structions. I found this approach very
helpful, "especially the display of what
commands were permitted at any one
time. My reservations were limited to
the facilities for setting up screen for-
mats, which have some good features
and some unfortunate drawbacks.

The good features include the use of
the cursor to move around the screen,
defining starts and ends of fields and
elements such as lines around ‘boxes’ of
information simply by ‘pointing’
through pressing a single key when the
cursor is in the desired position. Card-
box also tells you what row and column
you’re on, so you don’t have to do any-
thing primitive like counting the
number of times you’ve pressed the
cursor key to get a field the right length.

One drawback of form design I've
already mentioned — the confusing use
of one-letter symbols for fields whose
names are abbreviated to.two letters, so
each field has three ‘names’ during
format definition. I should have pre-
ferred the use of a single field definition
character for all fields — the use of a
caption makes it quite clear which field
is intended. Another silly irritation is
that the command to insert a character
in a position on the screen actually in-
serts a column — je, an extra space in
every row on the screen — so to juggle
around with the spacing on one row
after you’ve set up the rows below
involves adjusting them, too.

But these are minor irritations which
do little to detract from a generally
well-designed package. The accompany-
ing documentation is also written to a
high standard. There is an introductory
manual for complete beginners and a
reference manual which is actually two
documents in one — I suspect that, as
they say, the last came first since it is in

the usual computing mode with number-
ed subsub-sections and so on. The
documenters have done an extremely
good job in extracting from it the intro-
ductory and main reference manuals,
which contain all you need to know in a
digestible format. I only found one real
howler — both manual and screen teil
you that functions marked with a star
are not available when displayed, then
tell you to go ahead and invoke one that
happens to be starred! It only occurs
once, though, and otherwise the in-
structions are clear and well-laid-out.

I do wish, though, that people did
not feel it essential to put at the front
of the tutorial manual the information
about configuring the terminal. Nearly
every package manual does it, and it
must be very confusing for the first-time
user. Even in a package which is sold by
mail order, it should be possible to say
something like ‘If this is the first time
Package Z has been used on your system,
it must be set up for the purpose — see
page xxx in the Reference Manual if
you need to do this’, to avoid confront-
ing the absolute beginner with hex
codes unless they really need them. I
expect this aspect of the manuals grated
on me more even than usual with Card-
box because the documentation is
otherwise so well thought out.

Conclusions

Cardbox is a package designed for a par-
ticular purpose, namely the automation
of card indexes. Within that aim, it
succeeds extremely well. Its facilities for
indexing and searching are good and
very fast (from my initial tests the fastest
of any package I've evaluated so far)
and the user image of the screen
displays and the documentation are in
the main excellent. Users I’ve spoken to
particularly liked the ability to index
individual words in prose text, the flexi-
bility of the screen design, and the
power of the selection facilities. Set
against that are the drawbacks: Cardbox
has no sorting facilities of its own, can-
not store searches for subsequent re-use
and does not let you change an un-
indexed field into an indexed field
easily — and of course it has no
numerical facilities at all, nor-the ability
to test for ranges, in date fields for
instance. If these limitations aren’t a
serious drawback, then for bibliographic
applications, records (such as medical
case histories) containing continuous
prose which need part indexing, and the
like, at the asking price of £155 Card-

CARDBOX
PRIMARY FUNCTIONS:
Database

Format definition
Operating system utilities

==>

[DATABASE]
[USE]

PRIMARY-FUNCTION =
SECONDARY-FUNCTION =

FILE =*

CHANGE-DISKS = [NO]
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box would be a very good buy. [END |
+
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Hllustration by Harry Wilson

One of the most exciting areas of Infor-
mation Technology — the convergence
of computing and telecommunications
— is the use of video discs to store infor-
mation, Although in its infancy as far
as the consumer is concerned, video disc
technology promises to bring us access
to vast amounts of information at
remarkably low cost.

As the name hints, the video disc
was devised primarily to store images —
TV pictures — in a compact, robust and
cheap way. This is done by digitising
the video signal and storing it as a
stream of binary information. There are
currently several methods for storing
this information in disc form and several
manufacturers are currently fighting to
establish their particular system as the
standard.

Because information is stored in
binary, it’s possible to put other things
onto a video disc, specifically computer
data. And because the information
required to hold even a few seconds of
digitised video signals is immense,
it’s possible to cram a massive amount
of data onto one disc: the entire Prestel
database would fit onto three video
discs, in fact. Using this technology, it
is therefore possible to combine compu-
ter data and video frames on one disc

| so that, for example, an entire encyclo-

pedia of text, photographs and even
film sequences or animated diagrams
could be put onto a video disc. All
that’s needed then is some method of
accessing all this information and
presenting it in a structured, easy-to-
use way. In fact you need a computer,
and that’s where Sony comes in.

Sony is quite literally a household
name in this country: for years we’ve
been buying its radios, hi-fi sets,
TVs and video equipment and the
company has built up a formidable
reputation for quality and reliability.
But the company was noticeably absent
from one major and very fast-growing
area of electronics — personal compu-
ters.

Rumours of a Sony micro have been
rife for a while now., Most predicted
confidently that it would be something
truly fantastic and it was widely predic-
ted that the machine would be a 16-bit
micro, probably based around the 8086
processor. A lot of Sony’s competitors
gave the impression that they were
really worried though nobody seemed
sure when or if Sony would enter the
market,

When Sony did announce its personal
computer, the SMC.70, there were not a
few surprises. Firstly, it’s not a 16-
bitter but has the industry’s ‘old
faithful’, the 8.bit Z80A at its heart,
And among the optional plug-in

SONY MICRO HERALDS
‘ENCYCLOPAEDIA GALACTICA’

After keeping the indust{y guessing for months about what it would do in the micro world, Sony has
announced the first personal computer with video disc capabilities. B. Harris reports.

accessories is a video disc interface,
making it simultaneously a fairly mun-
dane micro (because everybody else is
jumping onto the 16-bit bandwaggon
with a vengeance) and one of the most
forward-looking personal computers on
the market (because nobody else has
incorporated such capabilities into a
micro). What follows is a detailed look
inside the SMC-70. The machine is not
on sale in the UK yet and no date had
been set for jts introduction here at
the time we went to press. But a PCW
mole managed to glean a considerable
amount of advance info on a recent visit
to the States, where the machine was
launched at the NCC in Houston.

Hardware

The basic SMC-70 has clearly been
aimed at the Apple market in terms of
styling, capabilities and price. Phy-
sically, it looks somewhat like a low-
profile Apple II with a keyboard, the
main PCB and the power supply all
housed in a single unit. Monitors, floppy
disk drives and other peripherals —
including that video disc interface are
a]l options which must be purchased
separately.

The basic SMC-70 is certainly going
to give the Apple II and similar semi-
business micros a tough time, especially
as it’s price — at least in the States —
will be slightly lower than that of the
Apple II. In its basic configuration it
offers: 102 kbytes of RAM, 32k of
ROM, high definition colour graphics,
a full-featured Basic, cassette interface,
light pen input, a clock calendar and
both Centronics and RS232 interfaces.

Inside the SMC.70 is a single large
PCB housing almost everything, a key-
board with its associated PCB, another
small PCB for the odds and sods which
wouldn’t fit on the main board and a
switching type power supply. The
power supply is fitted at the back of the
case in a particularly neat arrangement
whereby the PSU can be slid back to
allow the optional interfaces to be
inserted.

There are actually two microproces-
sors inside the SMC-70: the Z80 running
at 4.028 MHz and an 8041 (an 8-bit
processor with onchip ROM and RAM)
which looks after the keyboard. The
keyboard processor scans the keyboard
and interrupts the main CPU when a
key is pressed. The CPU can also write
to the keyboard processor — using the
on-chip RAM — to alter various key-
board parameters under software
control, such as the repetition rate of
the keys, for example. |

Part of the design philosophy which
differentiates the Sony machine from

other recent designs such as the IBM
Personal Computer is the use of custom-
made LSI chips. These large (64-pin)
devices handle complex tasks that
would otherwise require whole bunches
of conventional TTL chips and presu-
mably help keep the computer’s unit
cost down (as well as making it difficult
to copy!). One of these special chips
takes care of all the timing signals for
the entire computer — instead of being
generated locally as and where required,
they all come from this one chip. The
machine has particularly complex
timing requirements, due in part to the
very sophisticated video and graphics
capabilities.

Two more custom chips take care of
all the video functions, apart from those
handled by the CRT controller, of
which more later.

The SMC-70 will be supplied with a
full 64k of RAM available to the user,
provided by eight 4164 64k chips. The
system monitor, Basic, the character set
and other system parameters are held in
32k of ROM which occupies the bottom
half of the address space. There’s also
another 32k of video RAM plus 2k of
RAM to store the video attributes,
another 2k for the character codes and
yet another 2k for the programmable
character generator (this stores the
actual character bit patterns, making the
entire character set completely user
definable).

All this extensive video memory is
addressed by an interesting, ingenious
and patented technique. Instead of
using the more familiar bank select
method of switching in and out blocks
of memory too large to be addressed by
the number of address lines available
(64k in the case of the Z80’s 16 address
lines), Sony’s engineers have taken an
entirely new approach to the problem.
Although the 32k video RAM is
memory-mapped, it is accessed during
I/O commands. Not possible, you might
reasonably suppose, since as every
schoolboy these days knows, the Z80
can address only 256 I/O ports, using
the lower eight address lines. Sony’s
trick depends on the fact that during
every I/O operation there is something
on the wupper eight address lines,
Normally that something is the contents
of the A register and consequently not
very helpful for extending the
addressing capabilities. But it is also
possible to do I/O reads and writes on
the Z80 so that the contents of the C
register appear on the lower eight
address lines while the contents of the
B register appear on the upper eight
lines. When the video RAM is accessed,
the upper and lower address lines are
‘swapped’ so that the contents of the
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SONY MICRO

C register form the upper eight bits.
The Z80’s B register also has the desi-
rable property of decrementing auto-
matically, partly offsetting the extra
time taken for I/O operations compared
with normal memory read/writes.

The highest bit of the video memory
address bus is used to select (switch)
the graphics RAM or normal I/O.
Graphics RAM is selected when this line
is 1 and ordinary 1/O (cassette interface,
disk access, etc) when it is 0. This leaves
15 address lines to address 32k of video
memory. The advantage of this tech-
nique is that it allows virtual memory
mapping of the video memory without
eating into the main memory in any
way. The video attributes, character
memory and character set are all held in
separate RAM which is addressed as
normal I/O.

The CRT controller itself is the very
versatile and relatively new HD46505 T} ngked machine

CTRC from Hitachi and handles almost
all the display’s housekeeping; together
with the custom LSIs, it replaces masses
of TTL. It includes integral light pen
capability and all the interfacing for
a light pen is provided in the basic
SMC-70, although the light pen itself
is an optional extra.

The SMC-70’s video capabilities
represent very nearly the state of the
art in personal computers. There are
four levels of resolution available to the
user, the maximum being 640x400.
This means we can expect to see very:
sophisticated graphics available on the
Sony, though the single Z80 may mean
that animations are not as fast as they
might have been had Sony opted for a
separate processor to handle the display.

Apart from the 64k user memory
and 32k video RAM, the SMC-70
doesn’t offer so very much on board —
most of the really juicy items are
options for which you have to part
with more money.

Basically, the machine comes with a
monochrome TV output and an RGB

SMC-70 with extra RS232, Cache Disk and floppy controller. output for a colour monitor — there’s
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Peripheral interfaces come in these boxes which ‘sandwich’ between centre and
rear sections of computer.

SONY MICRO

no provision for a colour output to a
domestic TV.

Other interfaces are for cassette
(1500 baud) and RS232, the latter
being configured with switches inside
the cabinet. Apart from these there’s
also an internal speaker which can pro-
duce ‘music’ from Sony Basic or from
your own machine code programs using
the monitor and there’s a clock/calendar
using the MSM 5832 chip.

Optional extras

Rather than launch the basic unit first
and leave the add.ons for later, Sony
has commendably launched a complete
range of optional extras with the
SMC-70.

The most exciting and intriguing of
these is of course the video disc inter-
face but unfortunately it’s also the
one of which least information is avail-
able. Like all the other peripheral
interfaces, the video interface slots in
the space created by sliding the power
supply back and, of course, is designed
to operate Sony’s own video disc
system.

The idea is that you connect your
SMC-70 to a video disc player (and
maybe even a recorder when these
become commercially available in two
or three years’ time) and use the compu-
ter to access information stored on the
disc. Suppose, for example, you wanted
to look up ‘cars’ on your encyclopaedia
disc. Obviously there’s a massive range
of subjects under this broad heading:
history of automobiles, history of
individual marques, how they work,
road safety, environmental considera-
tions, how to drive them, etec, etec.
The computer would pull the relevant
information off the video disc and
present you with a menu of subject
headings for you to choose from.
Suppose you then decided to see how
an internal combustion engine worked;
as well as being given a textual descrip-
tion of an engine’s workings, you could
also see an animated illustration of a
cut-away engine operating.

The implications in the educational
field are enormous, for, after being pre-
sented with a ‘unit’ of information,
you would then be asked questions
about it. The computer could analyse
your answers and either present the

next ‘unit’ or represent the old
material, depending on whether or not

you had absorbed the information
correctly.
Sony is certainly not the only

company to realise the potential of
video discs for this sort of application
but it is the first to bring out a micro-
computer with direct interfacing capa-
bilities. There are, it is true, a number of
add-ons available for other machines,
notably the Apple II, but no other
micro manufacturer has taken the
plunge and done the hard work itself.

Large companies and other organisa-
tions are also getting interested in the
use of video discs for training and
archiving — the Ford Motor Company
in the States is a big video disc user,
according to Sony.

At a considerably less exotic level,
a wide range of other peripherals has
been devised for the Sony, of which the
most important is the disk drive
interface.

This handles Sony’s own, unique 3in
microfloppies, one of several competing
and incompatible microfloppy formats
now knocking around. Quite who will
come out on top in this particular
battle is anyone’s guess at the moment
but Sony seems to have beaten the rest
of the world to producing a computer
(and a word processor, the System 35,
not yet available here) with microfloppy
drives.

In case you’re twitchy about being
stuck with an obsolete 3in format some
time in the future, you can hedge your
bets with a second disk controller which
will handle the Sony 3in format and
disks of virtually any other format too.
Based around the Fujitsu equivalent of
the WD1791, this has internal DIP
switches to select 1 or 2 MHz oper-
ation, single or double density, single
or double sided and FM or MFM modu-
lation. The Sony micro disks, by the
way, are only available in double
density, single-sided versions but it
looks as though double-sided versions
are not far behind.

A battery backup module is available
which trickle charges while the machine
is in normal use and provides several
seconds of power if the main +5V
supply falls below 95 percent, enough
to cope with the ‘brown-outs’ so
common in the USA and so rare in the
UK and Japan,

Then there’s the so-called ‘cache
disk’, a solid state 256k memory block
which looks like a disk drive to the

computer but, of course, is much
faster to use. This speeds up file access
tremendously by allowing you to read
a file into the cache and work on it
while it’s there, only accessing the disk
again at the end of the program when
you dump the modified file back to:
disk. The CPU addresses the cache
memory in tracks and sectors, via a
special Sony chip which looks like a
floppy disk controller as far as the
CPU is concerned.

A couple of more mundane inter-
faces are available: an extra RS232
interface (one is already supplied in the
basic unit) and an IEEE-488 interface,
handy for linking up to laboratory
and other instruments.

Two other modules are planned but
not yet launched, a number cruncher
and an add-on 16-bit upgrade using an
8086. Facts about these seem rather
difficult to come by, probably signify-
ing development problems. Certainly
the 8086 module will run CP/M-86
and will allow instant switching from
the keyboard between CP/M on the
Z80 and CP/M-86 on the 8086.

Software

As the SMC-70 will run CP/M and (with
the 16-bit upgrade) eventually CP/M-86
too, there should be no shortage of
software. The only snag will be in trying
to find suppliers who sell software on
Sony 3in microfloppies, and we can’t
help thinking than Sony has made life a
little bit difficult for itself with this
format. Few owners will want to buy a
5Y4in drive just to be able to read in the
occasional new software package.

Also curious is Sony’s decision to
develop its own Basic rather than buy-
ing Microsoft Basic and bolting on
extras such as graphics handling. Just
how compatible Sony Basic is with
Microsoft remains to be seen but it
should be a pretty comprehensive imple-
mentation as it probably takes up at
least half of that 32k of ROM.

Sony’s marketing plans for the
SMC-70 ‘are rather uncertain at the
moment. Like the very attractive
System 35 word processor, the machine
will initially be sold only in the States
and no plans have been announced yet
for a European launch or even for sales
in its country of origin. (END]

‘I'm afraid your father’s down
to 600 lines of memory.’
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~ PULSARisreally easy to use. Documentationis to the
highest standards in the industry, taking the operator
step by step through the system. A simple question and
answerroutine onthecomputerscreen prompts the user
at every turn.
TOTAL SUPPORT

ACT is used to prowdmg on- gomg support for its

users. Not only is there a “hot-line" to resolve queries, but
also a fully equipped training school open to all PULSAR
users.

PULSAR FINANCIAL
MANAGEMENT

Pulsar Data Analv5|s
Pulsar MicroModeller
Pulsar Supercalc
Pulsar MultiPlan

PULSAR

OFFICE SYSTEMS
Pulsar wWordsStar
(word processing)
Pulsar Mailmerge
{(mailing)

Pulsar Select
(word processing)

'mbuying
a16-bit personal
computer. Tell me more about

the new 16-bit PULSAR software.

Position
> 16 BIT- SOFTWARE I \
. FOR16 B I Company. \
PERSONAL COMPUTERS
‘ Address: I
The ACT octagon encapsulates our
philoiop?r\{ o?providi?g userls \évith asingle FOr more ,
source for their computing solutions. i i
.| ! ACT products include personal computers — mfor_mat:on on I
network micro-computer systems —turnkey  16-Dit Pulsar &b
InonainG Sortware dovalomment tomaoter faig  S0ftwarecomplete \w3 -
LI cnasoftwarer i the couponandpost ¥ Application
engineering, computer supplies, and a complete
e T e e Bureau senvices  heirfieidandare  CQACT(MiCrosoft) Ltd, ~ PCW/8/82’ - -
e eight specialis companies are each leaders in their fi FREEPOST Btrmlngham
holly owned by Applied Computer Techniques (Holdings) p.l.c, one of \ ’
\llavritaiX's lvgrgest \a/ng'r)nost succgssful compﬂter comparﬁes. B16 8BR or phone 021-454 8585
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ENCHTEST

| PERSONAL COMPUTER |

Andrew Scott gets to grips with the latest Japanese business micro,
the Exleigh Expert.

Sord is a Japanese microcomputer
manufacturer with a corporate policy —
IBM-style — of being the biggest com-
puter maker in the world as quickly as
possible.

In line with this objective, Sord has
launched a range of businesss-oriented
micros, aimed squarely at its number
one victim, Apple. In Japan, Sord has
pushed aside Hitachi and Fujitsu to
take the second biggest-seller slot
behind NEC.

Sord’s Japanese drive is spearheaded
through a chain of shops called PIPS
Inns, after PIPS, the main software
package which runs on its machines.
These are rather more than straightfor-
ward computer shops though, as they’re
set up to allow customers to wander in
and play with the equipment unin-
terrupted (current shop vultures please
note!); they also run regular seminars
and training courses relating to the prac-
tical uses of commercial software rather
than the art of programming.

Distribution in this country is being
handled by Exleigh Business Machines
Ltd of Penzance and the Sord machines
— renamed Exleigh — will be retailed
through a nationwide chain of 30
dealers. The full Sord range is offered,
from the 64k, Z80A-based M203 to the
16-bit (8086), 254k M416. All but two
of the range feature colour as standard
and disk storage ranges from 290 kbyte
floppies to 20 Mbyte hard disks.

Hardware

The system evaluated was based around
the mid-range M23 Mk IIl computer/
keyboard unit which will be marketed
in this country as the Exleigh Expert
X2-66. This unit houses the Z80A CPU
and an internal memory of 128k which
is configured with 4k boot ROM, 64k
page 0 memory and 64k page 1
memory, which includes 4k of video
RAM.

It is cased in rather cheap-looking
cream plastic which gives it a very
misleading ‘toy’ impression at first sight;
this impression evaporates as one dis-
covers the succession of high-class
features within.

The keyboard is intelligently laid
out; on the left the green Power On
light glows dimly just in the line of
vision, next to which is a group of three

keys, the reset key and two ‘sense keys’
which operate with the PIPs software
and have discreet red lamps which illum-
inate when in the key is functioning.
From the centre to the left are grouped
seven programmable keys, F1 to F7,
which support 21 functions when used
with the escape and shift keys and can
be defined by up to 31 characters.
Continuing left, the remaining four

keys on the top line are cursor controls
which repeat if depressed for longer
than one second (as do the alpha keys).

Above: maic'hm;_has three slots for plug-
in modules. Below: interior features
densly-packed PCB.

Photography by Brent Moore
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The keyboard fitself is full ASCII
with the Caps Lock keys being located
either side of the space bar and picked
out in orange plastic as opposed to grey.
When in use both keys are illuminated
and, in common with the sense keys and
the power on indicator, are recessed to
avoid a blinding display of control infor-
mation while typing. The keyboard
has excellent feel and allows high typing
speeds to be achieved, aided by a type-
ahead buffer which compensates for the
slow screen updating of the word pro-
cessing package.

To the right the keyboard is a full
calculator keypad with the calculator
functions picked out in orange and con-
taining a useful thousands key. In
addition, the pad contains two keys E
(for Execute) and C (for Cancel) which
are extensively used in Sord software
to move backwards and forwards
through the menus, in place of the
Return key. Concealed beneath the
keypad is a nerve-shattering bleeper
which can be programmed to operate
more reverently or not at all. Also con-
cealed beneath the skin of the unit is a

cooling fan which is thankfully muted
in operation and can barely be detected.

On top, beneath a smoked plastic
cover, is probably one of the most
refreshing innovations of the system —
that of plug-in cartridges. There is spaee
for three such devices which can be per-
ipheral controllers, ROM cartridges (in-
cluding the word processor) or CMOS
RAM packs. The test unit came with a
disk controller to control the twin disk
drive, the word processor being disk-
based. These plug-in sockets can also be
used to provide an LCD display of eight
lines of 80 characters or 640 x 64 dot
graphics. This could be very useful as
the keyboard unit weighs a mere 8lbs
and with the addition of such a feature
one would not need a monitor. There-
fore, using the LCD and the plug-in
word processor cartridge could provide
a highly portable facility based on only
one unit, copy being generated from the
base office.

To the rear of the keyboard unit are
two RS232C ports, a parallel printer
port (Centronics type) and output ports
for colour or black and white monitors.

The demonstration system was
e?uipped with a green screen monitor,
of which little need be said other than it
presented no problems. It was, however,
disappointing to note the absence of
descenders on the display, especially
given the otherwise advanced spec of
the machine. The colour monitor would
be preferable for obvious reasons but
also because the software provided with
the system made extensive use of
colour.

A peek inside the case reveals some
very high-powered production engin-
eering in the shape of a single, computer |.
designed, four-layer PCB, crowded with
components including 64k RAMs.

The dual 5in floppy disk unit has a
capacity of 330k per drive, smallish by
today’s standards but part of a range of
compatible drives which include an 8in
unit of 1M per drive. The unit is well
constructed and the drives have a solid
feel. My only criticism is that the drives
rotate constantly and produce an
irritating whirr. There is the useful
facility of being able to lock the drives
by use of a small switch on each drive,
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MainDealers
Birmingham

Byteshop Computerland
94/96 Hurst Street
Tel021-622 7149

Dublin

Lendac Data Systems
8 Dawson Street

Tel 0001372052

Glasgow

Byteshop Computerland
Magnet House

61 Waterloo Street

Tel 041-221747 ,

Leeds

Holdene

Manchester Unity House
11/12 Rampart Road

Tel 0532 459459

London

Byteshop Computerland
324 EustonRoad NW1
Tel 01-387 0505
Digitus

Lading House

10/14 Bedford Street
Covent Garden WC2
Tel01-3796968

Jarogate

197/213 Lyham Road
Brixton SW2

Tel 01-671 6321

Manchester

Byteshop Computertand

11 Gateway House
Piccadilly Station Approach
Tel 061-236 4737

Nottingham
Byteshop Computertand

92aUpper Parliament Street

Tel 0602 40576

Southampton

Xitan Systems

23 Cumberland Place
Tel 0703 38740

Dealers

Bristol
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27 St.Nicholas Street
Tel 0272276132

Cambridge

Cambridge Computer Store

1Emmanuel Street
Tel 022365334

Cheshire
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82aWaterLane
Wilmslow

Tel 0625529486

Edinburgh

Holdene Microsystems
48 GreatKing Street
Tel 031-557 4060

Manchester

NSC Computers
29 Hanging Ditch
Tel 061-832 2269

Norwich
AngliaComputer Centre
88 'St. Benedict's Street
Tel 0603 29652

Sheftield

Hallam Computer Systems
1Berkeley Precinct

451 EcclesallRoad

Tel 0742 663125
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Business and Leisure
Microcomputers

16 The Square
Kenilworth

Tel0926 512127

Watford

Lux Computer Services
108 The Parade

High Street

Tel 0923 29513

ComartLimited
St.Neots Cambs PE19 3JG
Tel (0480) 215005

Telex 32514 ComartG

comartcommunicator

Efficiency you'll never outgrow

Microcomputer based business systems provide management and
operational information quickly and accurately. Microcomputers put computer
power in the hands of your existing staff to improve their efficiency and cost
effectiveness whilst increasing your control and flexibility:.

Comart Communicator microcomputer systems are British designed and
British made. Systems for Management, Sales, Accounting, Production Control,
Word and Data Processing are just a few of the
applications available. You can select from a SMITH INTERNATIONAL

range of sir?le or multi-user systems with the ——
option of adding extra data storage and I r‘ | I“-
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can choose aCommunicator system, for today, —
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Comart is the complete microcomputer
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development to after sales
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% support-locally.
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which illuminates red when activated.
This is of particular use if the equip-
ment is left processing data unattended,
thus preventing the less informed user
from removing disks or powering down.
The drives are single sided, double dens-
ity with the IBM 34 format and utilise
DMA; the interface and controller
module plugs into one of the expansion
slots.

Connecting this system of four units
(including an Epson MX-80 matrix
printer) was relatively straightforward
with idiot-proof connectors. However,
once it’s all connected, you have a
tangled mass of leads with each of the
four units having its own power lead,
plus all the inter-unit leads converging
into one mass of cables that did not
enhance the aesthetics of the system.

Software

Two languages were provided with the
Expert, Sord’s own highly unusual com-
piling Basic and UCSD Pascal.

Basic uses a separate operating
system called Sord FDOS. This supports
the handling of sequential data files and
also I/O to and from peripheral devices
using I/O files and serial or parallel
channels. In addition, it contains all the
utilities for disk copying and initialis-
ation, directory listing and programming
the function keys. The latter operation
is menu driven and includes various
options which allow writing the key
assignments to a disk file and auto-
matic read-in on booting up, so
that turn-key applications can be
created with very little fuss.

The system has a clock
which date and time stamps all files on
creation though it must be set on power
up. Eighteen commands are recognised
by the operating system’s Command
Line Interpreter and strings of them
may be entered simultaneously and
executed in order without any special
treatment, such as SUBMIT or EXEC;
error messages are in plain English, eg,
CHANNEL ALREADY IN USE.

One curiosity is that although there
is 128k of RAM available, only page O
(64k) is useable by Basic unless an extra
package called SYSCOM is purchased.
PIPS and other supplied software use all
128k though. Altogether this is a power-
ful and friendly operating system.

The Basic itself is loaded from disk
using the command ‘BASIC’; it is a con-
siderably extended implementation with
such niceties as AUTO and RENUM
built in. Two precisions of arithmetic are
supported, six and 16-digit, arrays are
limited to two dimensions and variable
names to two characters. An un-
orthodox feature is the inclusion of
UNTIL and WHILE which are used on
their own without any DO or BEGIN in
multistatement single lines:
100 PRINT “do it again”: LET A=A
UNTIL A=25. This will loop back to
the first statement until the condition is
satisfied. A welcome feature for
scientists is a comprehensive set of
matrix manipulation commands, seldom
found in micro Basics. The standard
Basic does not support any graphics
statements but a separate colour
graphics package can be supplied.

Editing is via a separate Edit mode,

eg, Edit 100, but mercifully the whole
line is displayed for cursor editing. The
editor has several nice features: it auto-
matically inserts LET (which is man-
datory) into assignment statements, it
performs full syntax checking on entry
and it automatically indents FOR. ..
NEXT loops in listings. The combina-
tion of these features allows the writing
of better structured programs than the
average plain vanilla Basic.

All this refers to ordinary interpreted
Basic; the sting in the tail is that having
developed your program interpretively
you can if, you wish, compile it. The
source program is saved as normal, then
a COMPILE command is issued from

the operating system and the file is read

in and compiled to Z80 native code. A
variety of compiler directives can be
added to print an assembly listing, save
the assembler source on disk, save a re-
locatable code file and link in library
routines. Compilation is rather slow but
the speed improvement in the result-
ing code is appreciable (see
Benchmarks).

The UCSD Pascal is a standard
implementation but time did not allow
the Benchmarks to be run. However,
with 320k disks and 128k of RAM, this
system is serious stuff compared to
some other current offerings.

CP/M was not supplied with the
Expert, though by the time this review
appears it should be available, according
to Exleigh.

The software packages provided were
PIPS and a word processor. Exleigh is
offering a full range of commercial
software including payroll and account-
ancy packages and various special
interest packages which include ones for
farmers and the video business. As
exciting as the range of hardware
offered, PIPS software has to be
considered as a unique package, and can
truly be descibed as a cross between
Visicale and Silicon Office.

PIPS provides the user with the fac-
ility for constructing pages of tabulated
data. Once constructed, these rows and
columns of data can be manipulated in a
variety of ways including the linking of
files via an automatic program.

PIPS gages can contain up to 50 rows,
42 of which contain data. Each row can

contain either 74 or 75 character pos-
itions and characters can be grouped
into a maximum of 36 columns which
are of definable width. Pages can either
be formatted to provide tabulated data
or unformatted for text storage. PIPS
divides the main RAM memory into
three ‘Buffer’ areas, the Master Buffer,
the Sub Buffer and the Figure Buffer,
each holding one page of data.

The main operator of the system is
the Master Buffer where file pages are
constructed and examined. It is in this
buffer that data can be linked to other
files, made part of an automatic
program or transferred in to a bar or dot
chart. Data from the Master Buffer can
be exchanged with that held in the Sub
Buffer and when data is presented in
graphical form the Sub Buffer holds this
data for transfer to file or printer.

The third buffer is the Figure Buffer
and is used when performing calcu-
alations, the results of which can be
appended to data in the Master Buffer.

Therefore, you could project a sales
forecast using the Master Buffer, specu-
late with a few ‘what if?’ calculations on
the Figure Buffer, transfer the result to
the Master Buffer and finally produce a
bar chart on the Sub Buffer.

File use by PIPS is almost entirely
transparent to the user as pages are
simply Put to or Got from disk with a
single keystroke command. The system
is operated by a series of commands,
normally of two characters in length for
the basic commands and up to four
characters for the more complex search
or programming functions.

To give the software a practical test,
and also to save tiring out my own com-
puter, I attempted to set up files to pro-
vide an analysis of company perfor-
mance for the first two quarters of this
year.

The manual instructs one to ‘read
through briefly’ and then enter data

Memory oank 0 Memory bank 1
—— | FFFFH [VRaM FFFFH
4096 b;
( PEES) FOCOH
System area
8192 bytes)
User area (
(65,296 bytes) ZOO0R!
Data area
2800H (53248 bytes)
Operating
System
(10,240 bytes) | 400y 0000H
System memory map

C

BCH
310 '

1/0O connections
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INNOWVATIVIE
TRS 80-GENIE SOFTWARE

jrom the profjessionals

There are a number of programs which will portray graphs on a Microcomputer. Indeed, we stock two
already, Graph Plotter and Plotter. Graphit, however, is the uitimate of such programs. it has been written solely
for displaying graphs. it is compatible with Visicalc DIF files. Hence such a file constructed with Visicalc can be
fed into Graphit and a graph display obtained. Users may also, however, insert data directly from the keyboard
into Graphit. This data may then be fed into Visicalc for further processing.

Every function that we can think of that would be of use to a person requiring a graph has been included in
Graphit. Labels may of course be used and these may be transposed from the side to the bottom or vice versa at
any time. A great deal of work has been put into manipulation of the display in the sense of magnification, or
changing the scale. The program will itself first of all calculate an appropriate scale but thereafter this may be
altered in almost any way. Thus a smail section of the graph may be made to occupy the whole of the screen.
Alternatively a large proportion, or ail, of the data may be displayed at once. In other words, the program has
complete fiexibility of dispiay of the graph.

Scrolling is supported in either a fatitudinail or longitudinal direction and by one column or by a complete
page. If, for instance, the months for one year are set up along the bottom of the screen with sales figures up the
side, the user can move along in either direction from month to month or jump six months at a time and show the
whole page — the display facilities are almost endless. And display, when you come to think of it, is what a graph
is all about.

The graph as shown on the screen may be printed out to a line printer or the raw data on its own can be
printed out. The axis can be changed at any time so that if, as in the example mentioned above, we have the
months along the bottom of the screen, by one simple keystroke they can be made to go up the side, and the saies
figures along the bottom, with the graph changing accordingly of course.

At any time the zig-zag display can be changed for the step and of course vice versa.

Perhaps the most important feature, has been ieft until last. Graphit was specifically commissioned and the
specification cailed for ease of use, as the prime requirement. Not only, therefore, is a comprehensive manual
supplied, but also at almost any time while using the program the H key can be pressed for help, whereupon all of
the availabie commands are displayed. Graph programs in the past have rather suffered from being included in
other software. This one concentrates entirely on drawing graphs and gains a lot thereby. Available on disk only,
compatible with the Genie | and Il and the originai Genie, together with the Tandy Models | and 111.

(Visicalc is a Registered Trademark of the Visi Corp.)

Graphit on disk £17.00 + VAT = £19.55
75p P & P piease.

MOLIMERX LTD

A J HARDING (MOLIMERX)

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

AMERICAN
EXPRESS

- TEL: [0424) 220391/ 223636 TELEX 86736 SOTEX G
e

TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 [refundabie] plus £1 postage.
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INNOVATIVE
TRS 80-GENIE SOFTWARE

from the projessionals

* DOUBLE Sided & DOUBLE Density support.

* AUTOMATIC Density recognition

* 35, 40, 77, 80 and any other track counts are supported.

* All available drive stepping rates are supported.

* Hard Drive support, can be HANDLED AS A SINGLE DRIVE,
*Hard drive partitioning, one drive can act as up to six.

* Intermix 5. 8" and Hard drives. up to a total of 8 drives.

* Compatible with the Model | Radio Shack Expansion Interface.
e Upward compatible with TRSDOS (2.3 & 1.2 as documented).
* Fully supports Microsoft language products for the TRS-80.

* Complete media compatibility Model | to Model 11 and back.
* Full support for LOBO’s LX-80 interface.

* Full support for AEROCOMP LC double density controller(DDC).

* Full support for PERCOM's DOUBLER II.
« Complete documentation (well over 250 pages).
* Complete technical information.
* A Quarterly LDOS users magazine (The LDOS QUARTERLY).
* A liberal update policy.
* An enhanced BASIC (LBASIC) including:
> Upward compatible with Microsoft Basic.
> High speed LOAD and SAVE.
> Run multiple programs with common variables.
> BLOCKED (variable length) files are supported
> DOS commands may be executed from LBASIC.
> Built in string array. SORT.
> Single stepper for debugging.
> Several new statements and file modes.

* A compiled JOB CONTROL LANGUAGE (JCL).

* CONVert utility to move files from Model Il TRSDOS.

* An Extended Debugging and Monitor program (with diskaccess)

* CMDFILE for movement of disk and/or tape system (/CMD)files

* Device independent operation.

e Full LINKing, ROUTEing, FILTERing and SETting are supported.

* MiniDOS feature for constant access to certain DOS commands.

* RS-232 DRIVER for serial support.

* Sophisticated communications software included.

* Wildcard characters and partial Filespecs are supported.

 DATED FILES, show when a file was last written to.

* Backup: Mirror, by Class, if Modified, by Date, by Extension, etc.

* Selectable PURGE for fast disk "cleanup” of unwanted files.

* Print formatter, for control of printer output.

* Built in printer SPOOLER, to both disk and ram

» Joblog to record all system operations with time stamps.

* UPPER and lower case support, throughout the system.

* Blinking cursor with selectable cursor character.

* 128 character TYPE AHEAD buffering for keyboard input.

* Assign strings toindividual keys with Key Stroke Multiply (KSM).

* SUPER FAST operation with the SYSRES feature.

* Extensive user control and system feedback.

* Advanced PATCH utility for easy maintenance.

» Complete transportability of sottware among all Z-80 LDOS
systems through the use of the LDOS high ram supervisory
call system (SVC).

* Specific hardware is required to use these features.

LDOS for TRS-80 I /111 and all current Genie machines
£85.00 + V.A.T. and P & P £3 Receipted Parcel Post

MOLIMERX LTD

A J HARDING (MOLIMERX)

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

TEL: [0424] 220391/ 223636

TELEX 86736 SOTEX G

TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 [refundable] plus £1 postage.
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with the manual close at hand — sound
advice for any application. The manual
for PIPS is reasonably clear and deals
with the system in a logical manner.
However, in common with nearly every
software package I have seen, there is no
cross-reference index.

This problem aside, information re-
lating to Sales Performance over the last
six months and future projections was
entered inside three hours and provided
the type of analysis that would take for-
ever with a calculator and paper. The
unfortunate result was that I became
very depressed and contemplated the
purchase of a launderette instead of
continuing as a consultant. In an
attempt to avoid suicide, I quickly
charted a breakdown of company
expenses at which time my wife (a co-
director) entered and, using the Figure
Buffer, we able to prove that my car
was an egoistical drain on resources!

Progressing to the more complex
commands, I found that the screen
prompts were adequate and that wrong
commands could be quickly terminated
using the escape key. I felt that there
was a need for a help key which could dis-
play all the commands on request as the
only place that the commands were pre-
sented as a group was in the index.
Stick-on labels as used in Wordpro,
might be the answer and would again
save relentless pursuing of some obscure
screen command through the manual.

One big problem was discovered at
this stage — information from the Master
Buffer can be overwritten onto exist-
ing files simply by using the same code
as that of an existing file. The very least
I would expect is a screen prompt
informing me that the code is already in
use, perhaps in conjunction with an
audible warning. Exleigh is aware of this
problem and a version with file pro-
tection will shortly be issued.

There are approximately 40 main
commands in PIPS, of which 10 to
15 should be remembered to facilitate
rapid tables generation.

Benchmark timings
Interpreted  Compiled

BM1 2.5 2.5
BM2 7. 2.5
BM3 18.5 8.0
BM4 18.5 8.0
BM5 19.3 8.0
BM6 35.0 21.0
BM7 52.0 25.0
BM8 8.5 7.0

All timings in seconds. For an explanu-
tion and full listing of the Benchmark
programs, see PCW Vol 4 No 11,
November 1981.

‘commands

It is possible to reformat a PIPS page,
to insert a new column with, say, the
results of a calculation, and to print the
contents of the page, or plot a bar graph
of them. Extracts of a page of informa-
tion may be produced for reports. The
calculation facilities include trig and
other maths functions.

A very sophisticated set of search
allows you to find
occurences of a string in formatted and
unformatted pages. Complex condition-
al Searches may be performed, and
‘wild cards’ are allowed so that you
could find every occurence of a
whose name contains “Ford” and whose
price is less than $100 and stock is less
than 20.

Sorting is also provided, on up to five
keys and in ascending or descending
order, alphabetical or numerical.

Once you have the hang of all these
commands and are familiar with using
PIPS in manual mode, you can start
writing programs of PIPS commands for
atuomatic execution. These programs
are like a simplified form of Basic and
can include looping and tests.

To sum up, PIPS is far more than just
another spread sheet program; it is well
on the way to being a simple data base
management system. It is very easy to
use, even without any knowledge of
computer programming and can cope
with a large part of most small business
applications on its own (accounts being
the obvious exception).

The word processing package is
rather shamelessly inspired by the
Wangwriter, which can’t be bad as
many consider the latter to be some
sort of standard to aim for. It is menu
driven and makes full use of the
function keys for moving pages, insert-
ing, deleting and search/replace. It
works very well indeed, the only weak-
nesses being rather slow screen updat-
ing (this needn’t slow you down though
because of the type-ahead facility) and
its annoying insistence that you choose
in advance how many pages you wish to
create; to get round this you always end
up overestimating wildly to be safe, and
so risk running out of disk space. On the
plus side, it allows you to print multiple
copies of a text in one sitting, unlike
some well-known WP packages.

Documentation

The documentation accompanying .the
Expert is prolific but marred by poor
English translation in all the original
Sord manuals. The operating system
and hardware manuals have been redone
by Exleigh and read better, though they
are poorly -produced Gestetnered folders.
The Basic manual is a thick paperback
book which is all but incomprehensible

Technical specifications
Processor: Z80A, 4MHz

Memory: 128k RAM,4k ROM

Screen: 12in green screen monitor, 80 or 40 column.

Keyboard: 50 key ASCII standard plus numeric pad, 4 cursor and 9 function
keys.

Disks: Twin single side, double density 5%in 330k per drive.

Ports: Two RS232 serial plus one Centronics parallel.

Operating

System:  Sord FDOS, UCSD, CP/M.

Languages: Basic, UCSD,Pascal, Fortran, Cobol.

in the worst Japanese tradition and the
UCSD Pascal manual is a slin volume
which is little more than a synopsis of
commands and would best be supple-
mented by a good textbook or the
Softech manuals. The PIPS document-
ation is better than the Basic but was
confusingly supplied in three versions,
two from Sord and one from Exleigh.
Similarly, the word processor manual is
for a previous version running on
different hardware and comes with a
slim pamphlet outlining the differences
in use (which include totally different
function key assignments). The system
deserves much better documentation

than this showing.

Expansion and
potential use

For heavy-duty number crunching, the
Expert/M23 can have an AMD9511
floating point processor bolted on to
speed up its arithmetic.

Exleigh can supply six different
printers including the Epson MX80 and
three daisywheels.

Sord has announced the imminent
availability of twin 3in microfloppy
drives and ultra thin 8in drives holding
1M per disk. These should be on sale by
the time this issue is published. Due
later in the year are winchester drives,
the LCD display and the CMOS and
ROM modules. CP/M is promised by
August.

The system as tested makes a highly
satisfactory management tool merely
using PIPS and the word processor. With
the WP in ROM, a CMOS RAM module
and the LCD display it would exhibit a
degree of portability since the disk
drives could be dispensed with when
necessary. The excellent Basic, UCSD
Pascal, Fortran and Cobol together with
the arithmetic chip would make the
system suitable for virtually any busi-
ness, engineering .or scientific applica-
tions — though software will be in rela-
tively short supply until CP/M is
supported.

Prices

Expert X266 (Sord M23) with 12”
monitor and dual 5in disks, PIPS

and Basic £1950
Word processor £250
Fortran £450
UCSD Pascal £450
Cobol £600
Conclusions

The Sord/Exleigh is a surprising

machine. To look at, it is so small and
quaint that it looks like a toy. Nothing
could be further from the truth; it sup-
ports features which shame many more
expensive and better known machines.
It has in PIPS a piece of software which
deserves to become as famous as
Visicale since it is in some ways un-
rivalled for flexibility and ease of use.
Together with a very useful word pro-
cessor and a proliferation of languages,
it represents better than average value at
the price. My only worry is that
although Exleigh (tel: Penzance [0736]
66577) is highly committed to promo-
ting and supporting the machine, the
confusion caused by the different names
for the machine may hinder public
awareness of its virtues. [END|
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"There's no such thing
as bad software !
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THE SOFTWARE
RENTAL BANK
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The trouble is — sometimes it doesn’t meet your particular needs.
— And it doesn’t always live up to all of the advertising claims made for it.

— And often the write-ups you read about it (even in the best magazines), are just not
specific enough.
— And even though your dealer wants to help, he’s hard pushed to find the time for a
full demonstration.
When it comes to purchasing software, the list of pitfalls is endless.
We have started the Software Rental Bank because we believe you should have the

opportunity to evaluate software, on your owri machine, with your own data, before
committing yourself to a purchase.

And if you do decide to purchase — the rental is free.

The Software Rental Bank offers a unique range

of services

* Short-term rental of software packages and
firmware products for 7, 14, or 28 days depending
on your class of membership.

 Free rental if you decide to purchase.

* Access to the newest software available - a
chance to simply ‘taste’ some of the latest and
most controversial products.

% A really wide range of software including most of
the well-established packages available such as
the “'Visi"' range, Micromodeller and the Wordstar
range.

* Speedy Service. Join the Bank and rent software
by telephone or by mail. - all the items on our
Software Asset Listing are held in stock.

* An advisory ‘hot line’ in case you have difficulty
with a rented package.

Our service is designed to give you all the time you
need to evaluate the software packages you rent, and
to find out if they suit your particular application. The
Software Rental Bank takes the risk out of software
purchasing.

The Software Rental Bank is operating now

The Bank is already in operation and is currently
supporting the Apple 1l computer - including CP/M
products for use with the Z80 softcard. Software for
other microcomputers including the Sirius, the IBM
Personal Computer and certain CP/M machines will
be added to the Bank shortly.

Members will periodically receive our Software Asset
Listing which gives details of the packages available
for rental. Members are encouraged to nominate new
items for addition to our stock.

Membership is open both to individuals and to
organisations and can cost as little as £30 a year.

To receive our brochure phone Ruth Elks on
0908-53491 or clip the coupon below.

00000000 000000000000000000000000000000000000000,

| would like to receive the Software Rental Bank brochure.

Name
Organisation_ _
Address . _

Send to: The Software Rental Bank PCW Jul 82
% 58 North Street, Leighton Buzzard, Beds. LU7 7EN



The Dragon 32 is another British con-
tender for the under-£200 home com-
puter market. With full colour graphics,
sound generation, 32k or RAM, 16k
Microsoft Basic and a price tag of £199,
the Dragon is in direct competition with
machines like the new Sinclair Spectrum,
VIC 20, Acorn Atom, Tandy TRS-80
Color and, to a lesser extent, with the

BBC Model A. . ] o .
%he;; s clearly a very large market Mike Curtis and Joe Whelan test a new British home computer offering
for this type of computer but a new colour and sound for £200.

machine will need a good specification
and, more importantly, good marketing
if it is to make much impact against
such well known and well established
names. The Dragon 32 is made and
marketed by Dragon Data Ltd, a sub-
sidiary of the Mettoy toy company.
There should therefore be a well estab-
lished dealer network already available;
it also means that at least one British
manufacturer is taking a lead from
equivalent American companies and is
moving into the electronics field, to save
it from the fate of Hornby, Matchbox
and the others who have gone to the
wall in recent years. I should, however,
stress that the Dragon is not a toy, it is a
well-made small computer with many
interesting facilities and expansion
capabilities.

Hardware

The Dragon comes ready built in a
good quality, beige plastic case; it looks
strong enough to withstand the sort of
punishment that is likely to be meted
out to it in a household with young
children, where the bulk of sales are
probably going to be.

The first impression is that the shape
is rather peculiar as, unlike the majority
of machines of this type, the Dragon is
deeper (38cm) than it is wide (32.5cm);
it’s a narrow machine, which means it’s
not possible to stand a monitor on the
case, even though it would be strong
enough to support it. This will not
matter too much in practice as it plugs
into the family colour television.

The power supply is separate, a
practice of which I heartily approve;
many problems can be caused with a
hot power supply packed into the same
small case. as all the other circuitry, al-
though the end result may not be quite
so neat and convenient as the all-in-one
approach,

The keyboard is of the normal
qwerty type, and is kept small by the
omission of many of the ‘extra’ keys
found on normal keyboards; there is,
for example, no ‘control’ key, no square
or curly brackets; there are in fact only
the basic alphanumerics, shift, enter and
four cursor control keys. Cursor left is
the character delete key and the cursor
up doubles as the Basic up-arrow
exponentiation symbol. The four cursor
keys are not kept together, but are split.
in pairs to keep the width down.

The back of the machine holds the
power supply connector (which has nine
pins although the power supply does
not give anything other than 5 volts), an
on/off push switch and a DIN socket for
an RGB monitor, The left-hand side of
the machine has, from front to back, a
standard Centronics parallel printer con-
nector, a group of three 5-pin DIN
sockets for right joystick, cassette and
left joystick, a reset button and phono
socket for UHF TV output. The right- § ! 2 » st s
hand side has an opening leading in to [EEBEAE T 4 A 3 T Rt N AP

Photography by Kokon Chung
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an edge connector, which the manual
claims is for program cartridges; presum-
ably many of the bus lines will be
brought out here so there’s a possibility
that other devices may be connected.
Taking apart the case is a simple job:
removing four screws on the bottom
reveals a neat, compact layout. There
are three boards: the rear is taken up by
voltage regulators and UHF
modulator, the keyboard is
a separate unit, and the bulk

of the space is taken up by the main
processor board. There are a few sur-
prises here; the processor is a Moto-
rola 6809, which is an excellent chip
but not very common (the only other
popular machine using this chip is the
TRS-80 Color computer though it is
used in a number of business systems
and in some of the new Japanese
machines). The user is not
likely

to notice L

any difference over a 6502 based
machine but the efficient instruction set
of the 6809 should help in squeezing as
much code as possible into a restricted
memory space and should give speed
advantages, while being similar enough
to the 6502 to make translation of soft-
ware a reasonably straightforward task.

There are two ROMs containing a 16k
Microsoft Basic, and there’s a standard
6847 CRT controller. Surprisingly, the
memory comes in eight 64k dynamic
RAM chips but this is not all available
to the user, and indeed the Basic inter-
preter occupies the memory map from
8000H to BFFFH, since there is no
other ROM and the 6809 looks for
ROM at the highest memory location on
power-up and reset, I assume that the
top half of the memory map is not fully
decoded so the 16k ROM occupies the
top 32k of memory. This means that
the 64k memory chips are used for low
cost and convenience only and that the
‘missing’ 32k of RAM cannot ever be
used. Input/output is handled by two
6821 PIAs which give four 8-bit parallel
ports. There is a surprising number of
discrete components on the board,
particularly in these days of large ULAs
as in the BBC machine and the Sinclairs.
‘However, judging by the difficulties
experienced with these chips, perhaps
it is not such a bad idea! There’s no on-
board loudspeaker as the sound
generator uses the TV speaker.

The Dragon comes with the power
supply and a cable for connection to the
aerial socket of a normal TV; when
plugged in and switched on the screen
clears to a fairly small rectangle inside
a large border, with a message to indi-
cate that you are in a 16k Microsoft
Basic and the machine is ready to use.
The cassette connector gives you on/off

motor control if your cassette recorder
has that facility. There were two tapes
supplied with the review machine, one
of which was a demo of the machine’s
capabilities and the other contained the
examples used in the manual. The tapes
are blocked, with the motor being
switched off and on between each block
to the a~companiment of some loud
clicking from the reed relay within the
computer. The demonstration tape is
exactly what it claims to be—a
demonstration; it does not contain
any usable programs, but draws a |
few pictures and presents a few
examples of possible use, such as
an addition sum on the screen with |
the label ‘Education’. These are
interspersed with what I suppose
can be called the Dragon theme,
which seemed remarkably similar to
the Apple theme: a simple sequence
of a few notes. There were a few
bursts of ‘Cwm Rhondda’ which
effectively demonstrates the country |
of origin. The sound was not of the
highest quality, but comparable to
other machines of this type, and the
fact that it playsthrough the TV loud-
speaker is much more convenient
for this machine than an on-board
loudspeaker: you can adjust the
volume easily for a start! The display
was a bit of a disappointment: the
colours were not very good and the
edges of shapes were fuzzy. It was
quite reasonable when used with a
small portable black and white tele-
vision. Quite by chance I had a BBC
Model B around  at the same time; I
appreciate that this is not a fair com-
parison since the BBC costs twice
the price but the difference in the
quality of the display was quite in-
credible. Although I have not had an
opportunity to use the new Sinclair yet,
I have used a VIC and my impression is
that Dragon Data should try and do
something to improve the quality of the
display as in this respect the competitors
have the edge.

The keyboard proved to be quite
acceptable; the keys are full-sized with a
positive action; while not having a full
professional feel, the keys are pleasant
to use and give the impression of being
able to withstand a fair bashing.

Software

The Basic is everything that you would
expect from the Microsoft stable; it’s
not ‘structured’, there is an IF . . .
THEN ... ELSE but no DO. . WHILE.
Editing is via the Microsoft line editor
and is not screen oriented.

There are OPEN and CLOSE com-
mands for data files on cassette and
CLOAD and CLOADM commands for
loading Basic and machinecode pro-
grams respectively; in addition output
can be directed to the printer port using
OPEN ‘0O’, -2, filename, and |
PRINT -2 data items. In other words,
the printer is used as an output file.

There is a MOTOR command
for turning the cassette motor on
and off. There are also some facilities
not usually found on machines in this
price range such as RENUM to re-
number lines, CONT, which enables you
to continue with execution of a pro- |
gram after a STOP statement or a
BREAK and, particularly useful,
TRON and TROFF which turn on and |
off a trace to help with debugging. The
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Epson’s new Type Il series brings quality
graphic printing within the price range of
alphanumeric users for the first time.

The MX-80, MX80F/T and the MX-100 offer
high reliability, improved performance and
greater flexibility.

Performance of the MX-100 has been
boosted to 100 cps, and the MX-80 and
MX-80F/T each give 80 cps. New features
include super and subscript, underlining and
deletion. Users can select a unidirectional
print mode and system reset.

EPSON’S NEW TYPE Il
. simply out of this world

e

-

High resolution printing quality is from a
9x9 dot matrix head, and a wide range of type
sizes is available. Other user benefits include
an easy-change cartridge ribbon, and quiet
operation.

All three are equipped with a full 96-
character ASCII set, with descenders. The
standard interface is Centronics-style 8-bit
parallel, with optional RS 232 or IEEE 488
ports, and most popular microcomputer
systems.

Epson . .. Simply out of this world.

Epson (UK) Ltd., Dorland House, 388 High Road, Wembley, Middlesex. HA9 6 UH. Tel: 01-900 0466. Telex: 8814169
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error messages are not particularly en-
lightening, eg, ‘DD’ which means
‘Attempt to redimension array’. ‘
Variable names can be of any length
but only the first two letters are sig- Vel ol LEN

nificant. There are no integer variables.
The most important features. in the

Basic for a machine of this type are the
commands which handle graphics and
sound generation. These are definitely
two of the strong points of thiscomputer.

The graphics on the Dragon are, like
those of most home computers, good in
some respects but bad in others. The
bad points are mainly in the display
quality, whereas the good points are to
do with thought invested in the com-
mands for the control of the graphics.
These commands are very comprehensive | Fig 1

and compare more than favourably with

the Dragon’s competitors. A comparison

of some of the graphics commands with

those available on the BBC machine and

the new Sinclair Spectrum is given in /\
Table 1.

This is meant only as a sample com-
parison of some of the commands avail-
able on each machine and even those
commands which are common in name
may not be comparable in their versatil-
ity.

To demonstrate this, the command Fig 2

‘DRAW’ is not a simple statement to

Command BBC Spectrum Dragon

BRIGHT - yes -

CIRCLE - yes yes
DRAW yes yes yes
PLOT yes yes -(1)
INK -(2) yes -(2
PAPER -(2) yes - 2;
COLOUR yes - yes
GET - - yes
PAINT - - yes
PMODE - o yes
PCOPY L - yes
PUT - - yes
MOVE yes - yes

1 The Dragon has a much more powerful LINE command
2 Both the Dragon and the BBC have the more versatile COLOUR command

Table 1

M x,y = Move to position x,y

Un = Draw aline up ‘n’ points

Dn = Draw aline down ‘n’ points

Ln = Draw a line left ‘n’ points

Rn =Draw aline right ‘n’ points

En = Draw aline at an angle of 45 degrees for ‘n’ points
Fn =Draw aline at an angle of 135 degrees for ‘n’ points
Gn =Draw aline at an angle of 225 degrees for ‘n’ points
Hn =Draw a line at an angle of 315 degrees for ‘n’ points
An = Rotate the drawing by ‘n’ multiples of 90 degrees

B = Blank any of the above instructions so that they act like amove command
X a = Execute a substring ‘a’

Table 2

TECHNICAL SPECIFICATIONS

.| Processor Motorola 6809
Memory 32k RAM, 16k ROM

Screen User’s colour TV or RGB Monitor, 32x16 characters.

Colour Up to 9 (including black) depending on mode. Pixels in hi-res
graphics.

Keyboard 53 key qwerty type with four cursor keys.

Cassette User’s own with remote control. 3

Ports Cassette 1/O, Centronics parallel printer, expansion bus, joystick
sockets.

Language Microsoft extended colour Basic.

draw a line between two points but uses
a.string for its parameters. This string
contains all the necessary instructions
for drawing complicated shapes. For
instance, the instruction which would
draw a square starting at the point on
the screen given by X = 100,Y = 110
could be as follows:

70 AS =“BM100,110U20R20D20L20”
80 DRAW A$

The letters in the string are the in-
struction set and seem fairly obvious in
their usage. The complete set of in-
structions is given in Table 2.

The commands allow the drawing of
quite complicated figures and their
immediate rotation. A simple demon-
stration is given below. This draws a
square, rotates it by 180 degrees and
then redraws the square:

DRAW A$+ “A2” + A$gives the result
shown in Figure 1.

New strings can be defined which use
predefined substrings containing a set of
graphics operations. In this way complex
operations which would normally
require the use of many statements for
the drawing of a shape can be executed
by one command. Here’s a complete
program to demonstrate this:

10 PMODE 4,1
20 PCLS

30 SCREEN 11
40 A$=“BM100,100U20L20D20R20”

50 S§=“X A$;BM150.,50;E40F40L80"”
60 Fp=“XSH;A1;XS$”

70 DRAW F§

80 GOTO 80

This gives the display shown in
Figure 2.

Some unexpected effects can occur if
you try to draw off the screen because
any instruction which would cause the
overflow of the screen area is auto-
matically corrected so that the point
drawn to is just on the screen — this is
not as advantageous as it at first seems.

Another extremely useful command
is LINE, which allows the drawing of
lines, rectangles, squares or blocks gby
filling in the rectangle). The main differ-
ence between the DRAW and the LINE
commands is that DRAW uses strings as
parameters while LINE uses numbers or-
variables. Hence it is only possible to
use LINE to draw diagrams which
depend on a variable in the program.

One of the most useful commands
for animation is the GET command.
This is used to copy an area of screen
memory. The rectangular area of screen
copied is defined by two sets of co-
ordinates and is copied into an array
specified with the command. An option-
al command G can be used after the
GET statement, and is called the
graphics specifier. An example of this
command is shown below.

GET (10,12) - (115,115),R G

The array R must be dimensioned
before using the GET command and so
a careful eye must be kept on the
amount of memory left. The above
example would copy the rectangular
area of screen given by the coordinates
into the array R. Obviously it is not
much use unless you can do something
with it, hence the PUT command. This
redisplays the array anywhere and to
any page or screen desired. The struc-
ture of the command is the same as the
GET command except that if the array
was ‘got’ using the optional graphics
specifier then there are five options
which can be used.

PSET: Displays the rectangle as stored
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and overwrites any previous infor-

mation in the display area.

PRESET: Displays the rectangle as
above but then inverts the whole area.

AND: Only displays points where the
screen area is set and the array
element is set.

OR: Displays the array over any previous
screen information.

NOT: This inverts the screen area speci-
fied in the PUT command. (This
seems an extremely unuseful oper-
ator and very wasteful of memory
because none of the information in
the array is displayed.)

These commands are extremely ad-
vanced for such a low-priced machine
and are found on machines like the IBM
machine.

One of the most useful features of
the Dragon’s graphics is that the screen
memory is divided into ‘pages’. There
is a total of eight individual pages
available and each can be accessed; how-
ever, as with most of the newer personal
computers, there is a variety of screen
resolutions available, and the amount of
memory used and the usable colours
vary. The highest resolution available is
256 x 192, which uses four pages and
allows the use of only two colours. This
means we have only two screens in the
highest resolution but eight in the lowest
(64 x 32). The ability to switch between
screens is particularly useful in
animation. A necessary command to
accompany the novel use of screens is
PCLEAR. This command clears all the
pages in memory and may also be
followed by a parameter (in the range
1 - 8) which specifies the number of
pages required during the program. If no
parameter is specified the default is for
four pages to be reserved (ie, one high
resolution  graphics screen). The
PCLEAR command, apart from being
.useful for saving memory for programs,

clears all variables and so must be used
at the start of a program. Whole screens
can be copied using the PCOPY A TO B
command, where A is the number of the
source page and B is the number of the
destination page.

Swapping between screens (a screen
can be made up from a number of pages,
depending on the resolution that is
chosen) is very simple and very fast. It is
accomplished using the SCREEN com-
mand, which as well as giving the reso-
lution  required also gives one of two
colour sets. When swapping between
screens or different resolutions, none of
the pages are cleared (unless the PCLS
command is used) which is very useful
as it means you can fill a screen with a
complicated diagram while switching
between text and graphics modes. It
also allows you to draw diagrams on
separate pages and then combine these
to make a new diagram in the higher
resolution modes.

The other special command worthy
of note is the CIRCLE command. This
allows the drawing of circles, ellipses or
arcs in any specified colour. This com-
mand is followed by seven parameters:
1 the X coordinate of the centre of the
circle; 2 the Y coordinate of the centre;
3 the radius of the circle; 4 the colour it
is to be drawn in; 5 the height-to-width
ratio used for drawing ellipses; 6 the
starting point of the arc; and 7 the
finishing point of the arc. This command
is very quick and is used to good effect
in one of the demonstration programs
in the manual.

Overall the instructions set for
graphics is very powerful and compre-
hensive. It allows the rapid production
of fairly complicated diagrams with the
minimum of effort, using . relatively
easy{o-follow commands. Animation
is also easy to achieve using the pages
and produces a good effect. The major
drawback is that it is not possible to
mix text and high resolution graphics;
this can only be done in low resolution.

There are two commands for using
the sound generator: SOUND A,B,
where the parameter A represents the
required frequency as a number between

PRICES

Dragon with power supply,

leads and manual: -£199.95
Games ROM cartridges £19.95
(Prices inc VAT)

BENCHMARK TIMINGS

BM1 16
BM2 10.2
BM3 19.7
BM4 21.6
BM5 23.3
BM6 34.3
BM7 50.0
BM8 129

All timings in seconds. For a full
listing and explanation of the
Benchmart, tests see PCW Vol 4 No.11,
November 1981.

1 and 225, and B represents the duration
(16 representing about 1 sec), and
PLAY string, where the string (variable
or constant) contains a sequence of
musical notes using A-G, # for sharps
and. — for flats mixed with commands;
O n for a particular octave (n can be 1-5)
L n for length (1-255) )

T n for tempo (1-255)

V n for volume (1-31)

P n for a pause (1-255)

X followed by a string variable and a
semi-colon for execution of a sub-
string.

These commands, which are particu-
larly easy to use, can give some very
good sound effects. A further useful
facility is the capability of directing
sound output from the cassette recorder
through the TV speaker using the com-
mands AUDIO ON and AUDIO OFF in
conjunction with the MOTOR ON and
MOTOR OFF commands; this enables
you to add a sound track to- your
graphics display!

Documentation

The manual, as usual with this type of
machine, combines a proper manual of
the Basic commands with a tutorial on
how to use them. It is better than most,
comprehensive and easy to read without
being so large as to be unmanageable
but, as usual, it is not really clear for
the absolute novice. A particularly useful
feature was the inclusion of a reference
card of Basic commands and error
messages; once one had passed the
initial phase of finding out how to use
the machine, this would be all that one
needs for reference. I wish more manu-
facturers would follow this example. I
couldn’t find anything in the manual
which was incorrect or misleading so,
apart from the qualification as regards
absolute beginners, which is the same for
every machine that I have ever encount-
ered, this can be counted as another
good feature of the Dragon. I am not so
sure about the advisability of including
a tape with the examples from the
manual already written; I would have
thought that typing them in was an
essential part of getting to know the
machine. However, it cannot do any
harm and could be useful for people
who want to try out all the features
without having to go to the effort of
actually typing in programs.

The Benchmark timings show the
Dragon has a quite reasonable turn of
speed — not the quickest perhaps but
comparable with the best in its class.

Expansion
and potential use

Hardware expansions to the Dragon in
the pipeline include disk drives, an
RS232 interface, a second processor and
Prestel/Teletext but no dates or prices
are available on these. Also promised is
a ‘major operating system’ which, given
the 6809, will probably be Flex.

ROM software cartridges currently
on sale are arcade type games of the
Asteroids, Space Invaders and Pac-man
genre. Future releases will include an
Editor/ Assembler, Music Composer and
Speech Synthesiser as well as educational
and home finance programs.

An interesting move is the promise of

GOTO page 178
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Recently, I bought the ACT Sirius 1
and, in company with other purchasers,
found that the documentation pro-
vided was pitifully inadequate. It
amounted to a CP/M-86 User’s Guide
(extracted from the dealer by twisting
his arm), an Operator’s Manual, which
had 15 sections, seven of which,
including the section entitled ‘Attaching
a Printer’, contained only the words: ‘to
be developed’! and a Basic-86 manual
which contained no information on the
high resolution graphics routines.

The demonstration program showed
the capabilities of the machine to pro-
duce high resolution graphics, mathe-
matical, chemical and electronic nota-
tion, superscripting, subscripting as
well as various character fonts — but
how was I to use them?

Without appropriate documentation,
the machine would run only standard
Basic programs and I didn’t pay £2400
for a micro that would do only that!

Being both curious and impatient, I
was unable to leave the thing lying
around until documentation arrived and

SIRIUS GRAPHICS

If you ve been trying to get to grips with hi-res graphics on the ACT Sirius 1, then your troubles are over!
A D Osborne has done all the hard work for you.

so, using Sherlock Holmes techniques,
I started the task of getting into the
system unaided. This article reports
some of the fruits of my labours, which,
I hope, will be of use to other docu-
mentationless Sirius owners.

Firstly, I was anxious to know if I
could use the Epson dot matrix printer
for high resolution graphics since this
printer is our college standard, good
value for money and of proven
reliability. I found that the programs
‘GRAFMX80.CMD’ and ‘GRAFMXS8D.
CMD’ interface with the Epson MX80
Types II & III. The former program
produces a sideways print-out of the
VDU screen which is somewhat dis-
torted but this distortion is only really
noticeable when reproducing circles
(such as pie charts). The latter produces
an upright print-out. The parallel inter-
face port must be used for printing in
graphics mode and the CP/M-86 defaults
to the parallel port as the listing device.

Now for the Basic-86 high resolution
subroutines. These are contained in the
GRAFMX software, which must be

booted up using the BBOOT command
immediately after intialising the OS and
running that infernal voice program,
thus:

A>VOC

A>BBOOT GRAFMXS8D.CMD
A>BASIC86

This leaves only 10k of the 128k RAM
but it is adequate for most jobs. High
resolution mode is toggled on/off by
the command ESC E (ie, PRINT CHR$
(27);“E”).

The graphics routines are:
SETHIRES, which turns on graphics
mode: SETTEXT, which turns on high
resolution text mode; CLOAD(S%,F§),
which loads character sets (the files with
extension .CHR) up to a maximum of
four (ie, 512 bytes), where F$ contains
the name of the character file and S% is
the starting address (0,128,256 or 384).
CLOAD returns a value of S% of zero
when successful loading has been
achieved. Subroutine 5000 in the
demonstration disk program VICTOR.
BAS will load any one of the four
characier sets in the appropriate place

This is a demonstration of a semi-logarithnic
plot of the magnitude and phase response of a
second order system with a dawping ratio ¢ .13

and poles at 5 MHz.
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This demonstration shows the circuit diagram for an
eight bit counter with the timing diagran shown below.
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by setting variable CS to 0,1,2 or 3;
PDUMP, which prints out a copy of the
screen; HPRINT(X%,Y%,M%) prints the
character number M% (0 to 511) at X%,
Y%. Subroutine 6000 in the program
VICTOR.BAS which is on the demon-
stration disk uses this routine and it is
easier to use this than HPRINT directly;
CCLR(X%,Y% M%), is the reverse of
HPRINT, that is, it clears characters;
HCLR(UX%,UY%,LX%,L.Y%) clears a
rectangular window defined by the co-
ordinates in the subroutine argument;
HDRAW(X%,Y% M%) moves, draws
and erases depending upon the value of
M%: M%=34 clears the drawing area, use
subroutine 7000 in VICTOR, M%=16
moves to X%,Y% without drawing. Use
subroutine 7100. M%=129 draws from
the previous position to X%,Y%. Use
subroutine 7200; FILL (X%.Y%,F§)
fills areas with shading from the charac-
ter set VLOGO (when it is loaded)
defined by F§CLEN & FILARY are
routines whose function I have been
unable, so far, to ascertain!

The screen area is defined by co-
ordinates x & y in the range: 0<x<800;
0<y<400 with the origin in the top left-
hand corner (x increases horizontally to
the right and y increases vertically
downwards). If x or y go out of range,
no error message is given, but the
offending value is divided by 10, which
can produce very mystifying results, if
you are unaware of what is happening.
This should help to get you started on
drawing graphs and diagrams.

Now for a few further tips: the
summation sign (cap Gk sigma) is built
using characters 63 & 64 from the
Greek character set with a separation in
y-coordinate of 22. The integral sign is
built using characters 38,39 &40 of the
Greek character set, the character 39
being used twice and the characters
having a separation in y-coordinate of
16. The Greek character set also con-
tains superscript numbers (chrs nos
42-51% and subscript numbers (chr nos
52-61) and the infinity symbol (chr no
18). The placing of superseript numbers
relative to the lower piece of the
integral sign (chr no 40) should be
+10 in x & +3 in y. The placing of

the integral sign (chr no 38) should be
+11inx & —1iny.

Now let’s look at the production of
the text in high resolution mode. The
demonstration text is written using the
program on the disk called VICTOR.
BAS, previously mentioned. This
program reads text from the file
VICTOR.TXT which contains text inter-
spersed with control commands written
in square brackets at the beginning of a
line. Text and Control commands are
written on separate lines and the
Control commands are as follows:
[TOF], placed at the beginning to

infinity relative to the upper piece of

SIRIUS GRAPHICS

initialise the program; [LMxxx], set left
margin to x-coordinate xxx; [RMxxx]
set right margin to x-coordinate xxx;
[C], indicates that the next piece of
text is a caption; [B], toggles bold char-
acters on/off; [],new line; [REV],
toggle reverse video character mode on/
off; [FL], select large font; [FM],
select medium font; [FS], select small
font; [SC], select user<hosen font
(when the changes to VICTOR outlined
below are made); [*], write soft key
legends; [**], erase soft key legends;
[D1], turn on subseripting; [DO], turn
off subscripting; [P], new page; [L]
print Sirius 1 caption (not available if
the changes outlined below are made);
[END], always the last command, used
to exit from the program.

I decided to sacrifice having the
Sirius I caption, which needs the
VLOGO character set, in the interests of
having a fourth character set of my own
choice to supplement the large,
medium and small character fonts which
are in the files named respectively:
LGPROP1, MEDPROP1, SMPROP. If,
when running the program, the error
message CHR LD PROBLEM appears,
this is because the disk in drive A does
not contain one of the character sets
requested. It is useful, before writing
one’s own text file, to inspect VICTOR.
TXT with the editor and compare it
with the result of running option 1 of
the MENU program called SYSSPEC.
The additons which need to be made to
VICTOR.BAS to get print-outs and
choose one’s own character sets are
shown in Table 1. Then erase GOSUB
8100 from line 47.

The required text was compiled using
the editor. When [P] is encountered the
program pauses so that the contents of
the screen can be dumped to the printer
by pressing “P” or “p”. Pressing any
other key causes the program to
continue without printing (this, inci-
dentally, applies to the printing of
options 2—8 of the MENU program).

While I was experimenting with the
character sets, I thought it would be
useful to print them out in table form.
The program ACHAR below will do
this, to which should be added lines 10-
39 plus subroutines 5000,6000,7100,
7200 plus lines 10000-10010 from
VICTOR.

Finally, a word about the seven
‘programmable’ keys on the Sirius 1
keyboard. The program called SUPERT.
BAS below is an example of how these
keys may be used to control the super-
scripting, subscripting, underlining and
condensed character mode facilities of
the Epson Type III printer. These keys
produce the upper ASCII codes 241-
247 respectively. In SUPERT: Key 1
turns on underlining; Key 2 turns off
underlining; Key 3 turns on superseript-
ing; Key 4 turns on subscripting; Key 5

19 INPUT A$
21 INPUT FILE$

Table 1

18 PRINT “Enter name of disk file containing text”
20 PRINT “Enter name of character set corresponding to [SC]”
218 IF A$ = “[SC]” THEN CS = 0: LEF = 16: GOTO 60

601 BBB§ = INKEY$: IF BBB$ = * ” THEN 601
602 IF BBB$ = “P”” OR BBB$ = “p” THEN CALL PDUMP

5 REM **** DPROGRAM "SUPERT" ****
6 REM Illustrates use of 7 special keys

10 B$=""

12 PRINT

15 'A$=INKEY$:IF A$="" THEN 15

20 RFLAG=0

22 PRINT A$;

25 IF ASC(A$)>240 AND ASC(A$)<248 THEN
GOSUB 100

30 IF A$="@" THEN 50

40 B$=B$+A%:GOTO 15

50 LPRINT B$:GOTO 10

55 C$=C$+A$

60 NEXT

65 LPRINT C$

70 GOTO 20

100 IF ASC(A$)=241 THEN RFLAG=1

110 IF ASC(A$)=241 THEN A$=CHR$ (27)+"-"
+CHR$ (1)

120 IF RFLAG=1 THEN RETURN

130 IF ASC(A$)=242 THEN RFLAG=1

140 IF ASC(A$)=242 THEN A$=CHR$(27)+"-"
+CHR$ {0)

150 IF RFLAG=1 THEN RETURN

160 IF ASC(A$)=243 THEN RFLAG=1

170 IF ASC(A$)=243 THEN A$=CHR$(27)+"S"
+CHR$ (0)

180 IF RFLAG=1 THEN RETURN

190 IF ASC(A$)=244 THEN RFLAG=1

IF ASC(A$)}=244 THEN A$=CHR$(27)+"S"

+CHR$ (1)

210 IF RFLAG=1 THEN RETURN

220 IF ASC(A$)=245 THEN RFLAG=1

230 IF ASC(A$)=245 THEN A$=CHR$(27)+"T"

235 IF RFLAG=1 THEN RETURN

240 IF ASC(A$)=246 THEN RFLAG=1

250 IF ASC(A$)=246 THEN A$=CHR$(15)

260 IF RFLAG=1 THEN RETURN

270 IF ASC(A$)=247 THEN RFLAG=1

IF ASC(A$)=247 THEN A$=CHRS$ (18)

290 IF RFLAG=1 THEN RETURN

40 REM **** PROGRAM "ACHAR" ****
41 REM Prints a character table
42 GOSUB 500

45 CALL SETHIRES:GOSUB 210
S0 X=220:Y=40:GOSUB 7100
55 Y=Y+320:GOSUB 7200

58 Y=20

60 X=X+40:GOSUB 7100

65 Y=Y+340:GOSUB 7200

66 IF X>540 THEN 85

70 X=X+40:GOSUB 7100

75 Y=Y-340:GOSUB 7200

80 IF X<550 THEN GOTO 60
85 X=260:Y=20:GOSUB 7100
90 X=580:GOSUB 7200

95 Y=Y+20:GOSUB 7100

100 X=X-360:GOSUB 7200

102 IF ¥>355 THEN 120

105 Y=Y+20:GOSUB 7100

110 X=X+360:GOSUB 7200

115 IF Y<355 THEN 95

120 BBB$=INKEY$:IF BBB$="" THEN 120

125 IF BBB$="P" OR BBB$="p" THEN CALL PDUMP
130 GOTO 10000

210 FOR I=1 TO 24

220 READ X%,Y%,C%

225 CALL HPRINT(X$,Y%,C%)

NEXT

240 DATA 280, 25,48,320, 25,49,360, 25,50,400
25,51,440, 25,52,480, 25,53

250 DATA 520, 25,54,560, 25,55,230, 45,48,230
65,49,230, 85,50,230, 105,51

260 DATA 230,125,52,230,145,53,230,165,54,230,
185,55,230,205,56,230,225,57

270 DATA 230,245,65,230,265,66,230,285,67,230,
305,68,230,325,69,230,345,70

275 c=127

276 FOR X=280 TO 560 STEP 40

280 FOR Y=45 TO 345 STEP 20

285 C=C+1

290 X%=X:Y%=Y:C%=C:CALL HPRINT (X%,Y%,C8)

295 NEXT Y

300 NEXT X

310 A$="The "+FILE$+" character set"
320 Cs=0 :
330 X=280:¥=385:GOSUB 6000

340 RETURN

500 PRINT "Enter character set required:
“; :INPUT FILES$

510 CS=1:GOSUB 5000

530 RETURN

turns off super/subscripting; Key 6
turns on condensed character mode;
Key 7 turns off condensed character
mode; and ‘@’ is used to terminate a line
of text.

The program is easily adaptable to
activate the other Epson Type III
modes. It would be more convenient to
use INPUT A§ in line 15 rather than
INKEY$ because typing errors could
then be seen and corrected before they
entered the computer. However, it was
found that the INPUT command elimin-
ates the most significant bit, turning
ASCII 241 (for example) into ASCII
(241-128& which is ‘q’.

Let’s hope that an official account of
the use of high resolution graphics on
the Sirius I will appear from ACT soon!

(END]
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In fact it leads to many others! Joining the amazing success
of our PAL Encoder Card, these four new expander cards

all featuring the unique ‘Digitek Safety Tab’ are ready to " “ it
plug straight into your Apple Computer. | " 1 ) .
Pal Colour Encoder Card £105 This amazing card with it's on-board } >

modulator, displays exceptional colour graphics to your TV.

16k Ramcard £91 Insert the card straight into slot @, and increase
the memory capability of your Apple without having to remove
any memory chips.

Z80 Expansion Card £110 installing the Z80 into your
Apple gives you two systems in one, which enables you to
run the popular C P/M operating system.

RS232 High Speed Serial Interface £72 The R$232
Iinterface Card incorporates 13 selectable Baud rates
from 7510 19,200, L}

Print-master Interface £79 The ultimate parallel
interface for Apple to all popular dot matrix
printers.

The PRINT-MASTER accepts Apple
protocols, 15+ software commands and
has on-board graphics dump capability
to ali popular graphics printers. No
need to load clumsy software
routines ~ it's all at your fingertips
on the PRINT-MASTER - choice of
inverse printing, double size
picture, 90° picture rotation,
many word processor type
text commands, plus
many more.
Apple 15 the trademark
of Apple Computers Inc.
Drgitek and Print-master

are the frademarks of
Digitek (Intemotional} Ltd.

Please send me | enclose my cheque for

Colour Encoder £105 [ payable to Digitek International Ltd.
Ramcard £91 280 €N0 [ Add 15% VAT to all prices quoted.
== ¥ © RS232£72 Printraster £79 [ Post and packaging FREE.

Further Information Telephone orders 0403 66550
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MAKE SURE YOUR COMPUTER HA!

The new lotec‘lona’is the only personal computer expandable to 960K of RAM. Its the
only one with the quick-start'lo’key. The only one with a professionally-designed metal cabine

s a registered trade mark of loTechnology plc



THE RIGHT NAME ON THE CABINET.

And its the only computer in its class to offer colour as standard. For more information,

J1-248 4876 is the right number to call. IOTECHNOLOGYPLC, 4 PLAYHOUSE YARD, BLACKFRIARS LANE,
LONDON ECA4V SEX. TELEPHONE 01-248 4876,




DMS
THE ULTIMATE IN
DATA MANAGEMENT SYSTEMS

NOW AVAILABLE FOR THE
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Compsoft's DMS is everything you ever dreamed possible in computer software. Fast, efficient
and reliable, DMS is the only complete integrated system for information management.
No matter how unusual your record-keeping problem, DMS will help you to solve it.

DMS needs no programming. Working in conversational English, it creates files,
stores records, searches and sorts on multiple criteria, calculates, writes letters,
and prints lists, reports, and self-adhesive labels.

Full guides are available for DMS in the Medical World, Personnel, Client Records,
Subscription Records and Mailing, Stock, Job costings, Library Records, etc. etc.

Running on the Commodore Pet and virtually any micro running CP/M and MP/M I, all
systems cost £400 or less. Every version now includes the DMS letter writer option as standard.

THE COMPSOFT HEADQUARTERS AND TRAINING CENTRE, HALLAMS COURT

lii-.‘ dllh
1T AW,

G e e

Compsoft Limited
Hallams Court
Shamley Green
Nr Guildford, Surrey

England GU4 8Q2

Telephone: Guildford (0483) 898545
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Our monthly pot-pourri of hardware and software tips for the popular micros. If you have a
favourite tip to pass on, send it to: ‘Td’s Workshop’, PCW, 14 Rathbone Place, London W1P 1DE.
Please keep your contributions as concise as possible. We will pay £5-£30 for any tips we publish.

UNIVERSAL CONNECTOR

In order to avoid making
connections directly to the
ICs on my computer, I have
assembled the following item,
(Fig 1). You will need a 14-
pin DIL header plug, a 14-
pin low profile socket and a
piece of veroboard.

Cut a piece of veroboard 8
holes by 7 holes and cut the
copper track where shown.

Solder the DIL Socket
in position, ensuring that the
socket is tight to the vero-
board and that the pins pro-
trude through the holes as
much as possible.

Carefully align the DIL
header plug to mate up with
the DIL socket pins and
solder in place.

Remove the IC you wish
to connect to, insert the
device and replace the IC into
the top socket. Connections
may now be made to the
veroboard.

This method enables a
neater and tidier way of
connecting up without solder-
ing to the tracks or IC legs. It
may also be used with 16, 24
or 40 pin sockets.

L D Roles

Low profile
dil socket

Cut tracks

14
Vero board

Take off
connection
from veroboard

Dil header Plug
14, 16, 40 way

ZX81 EXTRA LINES

On the ZX81 it is possible to
PRINT AT to the bottom
two lines normally used for
INPUTSs. This is done by re-
moving them from the
INPUT cursors’ use which at
the same time frees them for
use as lines 22 and 23.

These lines must be made
available again if an INPUT is

to take place or the program
is to finish, otherwise the
Interpreter will have no-
where for its cursor to go.
POKE 16418,0 allows you to
use the lines to PRINT.
POKE 16418,2 restores the
lines to be used for INPUTing.

A J Alexander

APPLE CONTROLLER CARD

PROBLEMS

The Apple disk controller
card seems fairly vulnerable
because of its connections to
other cards in the backplane.
Whilst pulling the controller
card out with the power on is
almost certain to damage a
chip, interference from other
cards can also have a rather
nasty effect and you may be
greeted with a screen full of
question marks, and no other
response. If the controller
card is removed, the Apple
acts normally again.

Unless you have more than
two drives, this is not much
help, but the chip which has
almost certainly blown (the
T4LS259 chip) is also present
in a not-too-vital place in the
Apple main board.

If this chip has blown the
T4LS259 in position F14 can
be used to replace it. This
controls the annunciators and
screen soft switches. The
annunciators are not
particularly important, but
the screen switches default to

text page two with the chip
removed.

The following hardware
fix gets you back on the
road until you can buy
another chip:

1. Remove chip F14 from the
Apple main board, and use it
to replace the chip marked
9334 on the controller card.
2. Boot DOS to check that
this is the chip responsible.

3. If this succeeds, switch off
the Apple and jumper the
empty F14 socket as below:

Wire pin 8 (ground) to pin 6
(page 1) _

If graphics mode required,
jumper: pin 8 to pin 4 (Hires)
and pin 8 to pin 5 (Nomix) or
pin 8 to pin 7 (Lores).

The 74LS259 is marked 9334
on both boards.

P. Reeves

BEEB KEYBOARD CHECK

When I first received my BBC
computer, I was impressed
with the GET and INKEY
functions. But since then, I
have discovered that they are
more sophisticated (and use-
ful) than I first thought. The
computer can usually detect
when a certain key is being
held down, regardless of
other keys being pressed at
the same time, using the
command:

IF INKEY(-n) THEN . . .
followed by the required
operation. n for each particu-
lar key must be negative, or

n/100 seconds for an input.
Figure 1 shows the value of n
for each key.

If the particular key is
being held down, the state-
ment IF INKEY(-n) will be
true and the computer will
continue to the stated oper-
ation. This function is very
useful in real time games, etc.

Note, though, that several
keys held down together may,
in adverse circumstances
‘simulate’ another key being
held down. This is not
frequent but do keep a look-
out.

the computer will wait for Robert Simpson
A194 H213 0183 V 228 :201 ? 233 1177 6181
B229 I 166 P 184 W 162 ;216 & 169 2178 7 165
C211 J 198 Q145 X 195 ,231 ~ 153 3 146 8 150
D179 K199 R180 Y 197 .232: 249 4147 9167
E163 L 215 S 210 Z 226 [185 Space 227 5148 0 168
F196 M230 T 164 Tab 225 1217 = 152

G212 N214 U182 Delete 218 @ 200

(Tab 225)
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A SINCLAIR
UTILITY

I’'m sure that many Sinclair
users have the lines:

200 PRINT ‘PRESS ANY
KEY TO CONTINUE’:

210 IF INKEY$ = © © THEN
GOTO 210

or something similar, in many
of their programs. However,
the words ‘ANY KEY’ imply
that both the shift & break
key may be pressed. Anyone
who has no ZX programming
knowledge and is using such a
program could either:

1. press shift — which would
result in nothing happening at
all, or

2. press break — which would
result in the program crashing
with report code D.

The latter could be
disastrous. I have developed
the following machine code
routine which will suspend
execution until a key is pres-
sed — ANY KEY (literally)

— and then will continue with
the rest of the program.

16514: CALL 02BB wait for
16517: INCH key to be
16518: JRZ-6 pressed
16520: CALL 02BB wait for
16523: INC H key to be
16524: JR NZ-6 released
16526: RET return to Basic

To load the machine code,
enter the following program:

1REM 1234567890123
10 POKE 16510,0
20 LET A$ = “CDBB02242
8FACDBB022
420FACY”
30 LETI= 16514
4(1)6LET HI = (CODE A$ —28)
%
50215I)3T LOW = (CODE A$(2)
60 POKE I, HI + LOW
70 LET A% = A§ (3 TO)
80 IF LEN A$=0 THEN GO
TO 110
90 LETI=1+1
100 GOTO 40
110 PRINT “DELETE
THESE LINES”
120 PRINT
130 LIST 10

Then to use the program
enter (for example at lines
200 - 210):
200 PRINT “PRESS ANY
KEY TO CONTINUE”:
210 LET WAIT = USR 16514
instead of the lines shown
earlier. The routine is fully re-
locatable and could be placed
above ramtop.

S. Morley

T)s

WorksoP

BEEB SERIAL PRINTERS

If you have not yet obtained
the necessary connectors to
interface your BBC MICRO
through the parallel printer
port, and you have a serial
interface on the Microline or
Epson printer, you may be
interested in the suggestions
for connections which follow.
One problem with the
BBC machine seems to be
that it only sendsa CR
(ODH, CR$ (13)) at the end
of each line. It is therefore
necessary to make the printer
perform automatic linefeed.
The necessary alterations to
the switches are listed. There
are still problems in obtaining
the different print styles
under software control, but
the instructions below will
at least let you obtain pro-
gram listings, etc.

OKI Microline

The RS423 connection on
the back of the BBC Miecro is
a 5-pin DIN connection as
shown below. The plugs
available for this socket will
fit either way up. It is there-
fore necessary to label your
plug clearly TOP and
BOTTOM, to avoid putting it
in upside down. You will
need a minimum of three
cores + earth in the con-
necting cable.

TOP
E A (data in)
(RTS) NOT USED
c
OV, earth) - o
(c%sf B (data out)
BOTTOM

Firstly conneet together
some of the pins in the plug
for the 25 pin connector to
the Mijcroline.

Connect insulated wire
loops joining:

1. Pins 6, 8 and 20.
2. Pins 4 and 5.

The connections between

the plugs are as follows:

BBC MICRO MICROLINE
Pin B(data out) to pin 3$received data)
| pin D(CTS to pin 11(SSD)
pin E(RTS) to pin 2(transmitted
data)
pin C(OV) to pin 7(signal ground)

For automatic linefeed
remove the cover of the
printer. This is done by un-
doing the two Phillips screws
at the front of the cover and
tiliting and lifting the cover.
Look at the printed circuit
board from the back. At the
right-hand side is a link label-
led S-4. This must be in posi-
tion B as illustrated.

S-4

You must now check the
DIP switches on the serial
interface board in the black
box on the back of the print-
er. The positions of the DIP
switches are as follows:

. ON
. OFF
OFF
. OFF
ON

ON
ON
OFF
OFF
ON
ON
OFF
OFF

PNPCR WS DUR LN

These settings are illustrat- -

ed below.

1 2 3 4 5 6
L B ]

3 4 7 8

ON
B B OFF

Switches 4,56 control the
baud rate which is set at 1200
bit/sec but can be increased
to 9600 without any un-
desirable effects.

Epson MX-80

The RS423 connection on
the back of the BBC Micro is
a 5-pin DIN connection as
shown below.

5 6
an

[ W
|

NOT
UiED TOP
RTS A (data in
{ ) NOT USE
(&
(0V, earth)
D B (data out)
TS} porroM
The plugs

available for this socket will
fit either way up. It is there-
fore necessary to label your
plug clearly TOP and
BOTTOM, to avoid putting it
in upside down. You will
need a minimum of two
cores + earth in the con-
necting cable.

The connections between
the plugs are as follows:

‘BBC MICRO EPSON
Pin B(data out) to pin 3(received data)

pin D(CTS) ~ to pin 20(DTR)
pin C(OV) to pin 7(signal ground)
For automatic linefeed

remove the cover of the print-

er. This is done by undoing
the four Phillips screws on
the base, removing the paper
feed knob (by pulling hard),
and carefully raising and
tilting towards the side with
the switches. The lid is finally

laid, still connected, upside-
down by the side of the
printer base.

You must now check the
DIP switches on the main
circuit board by removing the
four securing screws and the
earth connection, and slowly
and carefully lifting the board
off the plug which secures it.
The position of the DIP
switches is as follows:

a) S-1 :8 switch block
. ON

. OFF

. OFF

. OFF

. ON

. ON

. OFF

. ON

b) S-2 :4 switeh block
1. ON

2. ON
3. OFF
4. OFF
These settings are illustrat-
ed below:

00 =13 Ui QO N b=+

a)
1 2 3 4 56 7 8
= (] | ON
(] [ OFF
b)
1 2 3 4
(| ON
E 8 OFF

¢) The DIP switch on the
serial interface board (8141).
1. OFF
2. OFF
. OFF
. OFF
. OFF
. OFF
. ON
. OFF
These settings are illustrat-
ed below.

c)
1

00 =13 U O

2 3 4 5 6 17 8

7
[ ] ON

L L B OFF

Switches 1,34 and 7
control the baud rate which is
set at 1200 bit/sec. It cannot
be increased without full
handshaking arrangements.

The commands to call the
printer are: *FX 5 2 — this
selects the RS423 port.

*FX 8,4 — this selects 1200
baud. VDU 2 or PRINT
CHR$(2) or CTRL B will now
turn the printer on.

VDU 3 or print CHR$(3) or
CTRL C will turn it off.

To list the WELCOME
programmes it is necessary to
BREAK, and then type OLD.

.George Hill
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ZX81 MAPPED DISPLAY

This routine is for use in
ZX81 computers with at least
2k of RAM. It enables the
display to be used as though
it were memory-mapped, ie,
it becomes possible to easily
PEEK and POKE onto the
screen. T his makes programs
involving moving graphics to
be fast, short and easy to
write.

The routine is in two
parts, one of which must be
executed before you use the
moving graphics and the
other must be executed when
the moving graphics have
finished.

Part 1 (at the beginning of

program)

110 LET A = PEEK
16396+ 256*PEEK
16397

120 CLS

If the amount of RAM
available, as defined by
RAMTOP, is less than 3.25 K
then insert the following
lines:

100 FAST

120 FAST

130 FOR B=1TO 714
140 PRINT “ 7,

150 NEXT B

160 SLOW

If your RAM is less than
3.25k then do not use CLS —
instead use the subroutine
from line 120 onwards which
will clear the screen.

Part 2 (at end of program)

1000 FOR W = 0 TO 696
STEP 33

1010 POKE A+W,118

1020 NEXT W

When you wish to POKE
a character on the screen or
PEEK at one type either
POKE A +C,D or LET Z =
PEEK A+C, where C is the
number of the location on

the screen. C should be an
integer between 0 (top left
position) and 714 (bottom
right position). D is the
number of the character to be
put on the screen and should
be between 0 and 128 inclu-
sive. A is the variable used by
the subroutine and should be
left alone by the programmer.
Z holds the code of the
character at location C.

While the subroutine is
being used the computer
must not stop running due to
an error or the break key
being pressed, etc. If it is
stopped the computer will
crash.

While the routine is being
used you may use all the
other programming
commands except SCROLL
and, if RAMTOP is less than
3.25k ,CLS.PRINT may be
used as long as you do not
try to print more than 32
characters on one line.
INPUT may also be used
providing that no more than
30 characters are typed in.

All the other commands
are as normal. If these restric-
tions are not adhered to, it
will almost certainly result in
a crash with the loss of the
program,

Also note that while this
routine is being used a single
line on the screen becomes
34 characters long instead
of 32.

A G Jones

VIDEO GENIE SOUND

Here is a simple circuit for
owners of the old-model, un-
expanded Video Genie.

This circuit utilizes the
renowned AY-3-8910 Pro-
grammable Sound Generator
chip and just two, readily
available 7400 quad NAND
gates. Connection is made to
the computer via the 50-way,
double-sided edge connector
at the rear of the case as indi-
cated in the diagrams.

Connections to the
Expander socket are as
follows. (Pin numbers in
Fig 1):

GND —Pin 1 DO — Pin 15
VCC — Pin 19 D1 —Pin 14
AO —Pin 10 D2 —Pin 12
WR — Pin 40 D3 —Pin 16
RD — Pin 41 D4 — Pin 20
A15 —Pin 21 D5 —Pin 11

RESET — Pin 48 D6 — Pin 18
CLOCK — Pin 30 D7 —Pin 17

The PSG registers are
accessed from software by
PEEKing and POKEing into
any part of the unused RAM
area, from location 8000H to

OFFFFH. All odd locations
access the PSG register latch
and all even locations access
the PSG data latch.
So,POKE -1,7 : POKE -2,
0 will set the PSG register 7
to zero. And, POKE -1,7 :
? PEEK (-2) will display the
contents of PSG register 7.
A word of warning, how-
ever. If any other devices
linked to the computer use
any of the locations from
8000H to FFFFH, then the
PSG addressing will have to
be decoded further. If more
than one device is working
from the same address then
chips will fry. The solution is
to AND line A15 with other
address lines before connect-
ing to the circuit.

T. Pothecary
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Fig 1 Pin outs from edge con-
nector. (viewed from rear)
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Fig 2 Sound Generator

ATOM SCREEN READ

These routines to read strings
and numbers from the screen
of the Atom are useful when
you wish to alter strings and
numbers previously output
to the screen and then
re-enter them. You can read
them from any position on
the screen and assign them to
the correct variable, by
inputting coordinates to give
the screen address you

100
200
210
220

A=8000
$B=VALA
FPRINT %B
END

Routine to read floating
point number or any number
from screen without using
input and printing it.

require to be read. This
address must be the first
character of the string or
number to be read.

In line 10 of the strings
read routine, dimension
the string to be read which
should also be the same as
the shortening of the string
in lines 20 and 70. The next
line sets A to the screen
address of the first character
you intend to read. A is
actually a string, but it is not
necessary to dimension this
as it is set to an address — the
screen address in this case.
The FOR loop that follows
reads a character in string A
into string D correcting in
lines 30 and 40 for character
codes and converting in line
50 from screen codes to

character codes where
different. Line 70 shortens
string D to A string. Impor-
tant if the length is to be
shorter than A. Finally line
80 prints string.

For numbers, as before A
is set to the screen address

of the first character of the
number to be read. Line 200
converts string A to a floating
point variable %B. The
following line prints the
number.

John Ferguson

5 DIM D10
10 A=#8000
20 FOR Z=0 TO 9

GOTO 60
50 D?Z=A?Z+64
60 NEXT Z
70 $D+10=""
80 P. $D.
90 END

and printing it.

30 IF A?Z>=128 D?Z=A?Z-32;GOTO 60
40 IF A?Z<=63 AND A?Z>=32 D?Z=A?Z;

Routine to read string from screen without using input
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2MHZ ATOM

Although ATOM BASIC is
fast, the fact that the
machine runs on a 1MHz
clock (as opposed to the 2
MHz used by PET, BBC. . .)
is a great disadvantage. By
using this simple hard ware
modificication to double its
speed, the ATOM becomes a
much more interesting and
competitive computer.

The switch allows you to
select a clock frequency of
either 1IMHz or 2MHz. This is
done by taking different out-
puts from the oscillator
divider chain and feeding
them to the CPU clock input.

On the circuit diagram
(Fig 1) you can see that the 4
MHz signal is fed into the
divider chip, IC 44, at pin 13.
Pins 11, 10, 9, 8 then carry 2,
1, .5, .25 MHz respectively.
Normally the 1MHz line is
used to drive the CPU and the
.25MHz goes to become the
cassette output signal. If how-
ever you make the output to
the CPU switchable between
pins 10 and 11 (Fig. 2) then
the ATOM operating speed
can be doubled.

To make the modification
remove the ATOM from its
case and rest the board on the
base in normal working po-
sition. Locate the divider
chip IC 44. It is the left-most
IC of the group of three, just
to the right of the voltage
regulators. (If in doubt turn
the circuit board over and
check the IC numbers marked
there). The main positions
are shown in Fig. 3.

Cut the original track from
pin 10 to the CPU with a
small serewdriver or knife.
Pin 10 is the third pin from
the right on the bottom row
of the chip, pin 11 is immedi-
ately to the left of pin 10. To
check that the track is cut,
switch on the machine. There
should be a video output but
the BREAK key should not
work. If the computer oper-
ates then the track still con-
ducts.

Next you must solder the
wires from pins 10 and 11 to
the place you wish to locate
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the switch. The third wire for
the output from the switch
may either be soldered to the
plated-through-hole to the
left of IC 44, which is part of
the original track, or connect-
ed directly to the clock input
of the 6502, pin 37. The next
stage is to connect the switch
and test the contacts.

To test the modification
set the switch to the 1MHz
position and power up the
computer. Press the BREAK
key and the machine should
operate as normal. If not,
check your wiring. When the
machine is working at 1MHz
switch it to 2MHz and press
the BREAK key again. If the
machine seems to lock up
then the wiring from pin 11
to the switch is faulty. If the
BREAK key works but the
screen displays apparently
random characters then the
lower video memory is too
slow to operate at 2HMz.

When the switch has been
installed and checked
reassemble the ATOM before
testing the RAM. All the
memory, including zero page,
must be tested at 2MHz. Any
memory which fails the test
must be replaced by 450nS
2114 chips before the com-
puter will work properly at
double speed.

When the ATOM is
running at 2MHz it can out-
perform many of its more

expensive counterparts but
there are certain drawbacks.
The major problem is that
unless you make the cassette
output frequency switch-
selectable you cannot save or
load programs at 2MHz. A
minor problem is that the
timer frequency for the VIA
is derived from the CPU clock
frequency so that any times
obtained whilst running at 2
MHz will be doubled. To
avoid this use the 60Hz video
sync pulse to check the clock
frequency at run-time by
executing X=0;WAIT;DO
X=X+I;UN? BOO2 128 X
will then contain the clock
frequency in MHz.

All software not using the
cassette interface will run
directly at 2MHz but I found
that to use the extra comput-
ing power to advantage many
programs needed slight alter-
ations. Notably, cutting out
many of the “WAIT”s in
machine code graphics
routines, increasing delay
loop times for displays and
slowing down many games to
make them physically play-
able.

I should like to know how
many micro owners can beat
a time of 1 min, 26 secs to
sort a thousand random
numbers.

A Clements
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UK101 STOP
PRINT

This short program patch for
use with the OS1 assembler

on a CEGMON-based UK101
should work on any 0S1/UK
101 Kit.
0235 48 PHA
0236 AD 00 DF LDA §DF00

0239 COFC CMP £8FC
023B 90 F9 BCC -7
023D 68 PLA

023E ACEE FF JMP $3FFEE

0241 A2 00 LDX £500
0243 2C BIT§. ..
0782/40 — 41
08FA/33 ~> 35
08FB/13 > 02

This compact little

" program will suspend the

Assembler’s ‘list’ or ‘assemble’
output from scrolling away
madly up the screen before
you can read it. You do this
by pressing the RETURN key
down for as long as you want.
(0, L, t,. keys also work).

If you want the reverse
effect (only printing when
RETURN is pressed) then
change 1023A,B to FF,FO
respectively.

To fit this masterpiece in
the small space available one
byte had to be stolen from
the Assembler proper using
the handy “2C” trick —
hence the adjustment at 0782
(jump-table).

The actual output vector
at $1333 wasn’t changed as
that tends to screw up
echoing input characters as
well, hence only $08FA,B is
changed to point to the above
program. Not bad for only 11
extra bytes, eh?

Dave Woolcock

SHARP
MZ-80K
QUICKIE

Sharp Basic (SP-5025) will
ive a Data Error if the
ollowing is attempted:

20 PRINT TAB (79); “OK”

(numbers above 78 are

disallowed). _

However, POKE 10211,
127 will allow numbers up to
254 to be used:

- 10 PRINT TAB (254);

“HOW’S THAT?”

Keith Faulkner
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From their range of professional S100 cards, Hi-tech Electronics
proudly present:

VDU 3, now inits fourth year of production, providing a Prestel- and
viewdata-compatible PAL UHF colour output

VDU 1234, with all the features of VDU 3, plus a choice of PAL UHF,
RGB (TTL) and RGB (CCIR) olifputs

VDU 5, with synchronization to an external video signal

for subtitling,’ caption generation, etc.

A Grand Melropolilan Elactronics Company

N.B. Prices quoted exclude VAT

To order your VDU card now,
phone or write to:

HI-TECH ELECTRONICS

54 HIGH ROAD, SWAYTHLING, SOUTHAMPTON SO2 2JF
TEL 0/03 581555 TELEX NO. 47388 HTEL
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GOING EQUIPPED...

It isn’t too often that I use this column
to provoke the committing of felonies,
but one must keep an open mind, so
here goes. In the May issue we looked
at the quirk of the Casio 602p and I
promised to reveal at a later date the
method for cracking the password
protection on this machine. The
method, due to Andrew Macleod
(sorry about the misspelled name last
time) involves getting the 602 in ‘quirk
mode’ to dump the entire contents of
memory.

First I'll recap how to-get into ‘quirk
mode’ or rather I'll present a much
easier method subsequently discovered
by Tony Smithurst,

After clearing all memories enter the
following program:

PO HLT “” LBLO “B’’ LBL1

This program when run as follows
enters the pseudo alpha mode and any
program steps placed between the LBLO
and the ‘B’ will be translated into
special characters according to the
mapping published in May. To run it
press the following key sequence:
POFST INV ALPHA ,GOTOO

The function of the “B” LBL1 isasa
‘stopper’; since the B translates into
GOTO1 it takes the program out into
regular mode. Without this stopper the
program would run off the end of the
rails, which in our current investigation
is exactly what we want it to do. So
remove the “B” LBL1 and try running:
PO HLT “” LBLO
using the same sequence as before. You
will get a blank display except for the —
‘running’ symbol but after approxima-
tely 41 seconds something will flash
onto the display (too quickly to read)
and leave the display:

e T e T T S S e

This will remain undisturbed for a
further 40 seconds until it is disturbed
by the flash again and so ed infinitum.

What .is happening is that execution
has run off the end of the program and
is whizzing through the rest of RAM
and then cycling round back to the
beginning endlessly, taking about 40
seconds- per trip (Figure 1). The flash
is the program itself in alpha coded
form whizzing past. If you halt the
process you will get a screen full of the
dotty characters which represent the
null bytes in empty memory. If you
press FST you can now single step
through the memory; since there are
2048 bytes of it you run the risk of
getting an abnormally developed fore-
finger if you do it for long. To locate
the program it’s better to start again
with a stopwatch and HLT after 39
seconds; you don’t have nearly so far
to step then.

Where is this all leading, you may
well ask? Patience, we are getting to the
point. Now enter any program into P1
and protect it with a password. Upon
running PO as above the password of P1
will be immediately displayed back-
wards! The display will last for a couple
of seconds, long enough to read and to

By Dick Pountain

add insult to injury, will be repeated
every 40 secs. If you want to freeze it
you must either hit HLT very fast
indeed or wait for 30 odd secs and then
single step. The password is always
preceded by a ¢:’ symbol and followed
by a ‘. 1 don’t understand quite why
it is backwards unless it is stored on a
separate stack from the program proper.

Unfortunately this is a somewhat
artificial -situation we have created in
that the protected program was loaded
after the ‘dumper’ program; as you
should know by now all the Casio X02s
store programs in the.order in which
they were entered, not in order of
program register numbers. In a real life
password breaking attempt (to be chari-
table I will assume that it’s your own
program whose password you’ve for-
gotten) it is certain that the dumper
program will be entered after the target
program, and possible that other
programs may lie in between them.

This creates some difficulties and
may even rend er the cracking impossible.
Take the simple case in which the
dumper is loaded on top of a single
password program. No problem here but
you will have to wait almost one
memory cycle to see the password (see
Figure 2) and some nifty stopwatch
work is needed. The time required to
cycle from the end of used program
memory to the beginning can actually
be computed by using MODE 2 to get
the number of free steps; then:

Cycle time = (free steps)/ 50 + 30
seconds approx.

However now suppose that another,
irrelevant, program sits below the target
program in memory (Figure 3). Now the
dump must go to the end of memory,
return to the beginning and then pass
through the irrelevant program before
the password is reached. Why is this a
problem? Because the irrelevant
program will be displayed with its
instructions translated into alpha and
vice versa. If only the former, it is
merely an annoyance having to dis-
tinguish between the irrelevant garbage
produced and the backwards password

program contains alpha strings, these
will be translated into instructions and
executed; it is almost certain that one
of them will be illegal and cause an error
or otherwise stop the execution of the
dump, and so the password will never
be reached,

The only solution in this case is to
delete all such dangerous alpha strings
from the program or even, if conve-
nient, the whole program. But what if
the ‘irrelevant’ program is also pass-
word protected, how can you delete
the strings (or indeed the whole pro-
gram)? No sweat because you.can see
its password as it is first in memory!

As you can see it would be quite a
performance to crack the password of
a program which sat on top of eight
others which had unknown passwords;
it could be done with perseverence by
cracking each in turn and deleting
them.

I hope all this is comprehensible; I
equally hope that you will use it only to
retrieve your own software and not to
filch your neighbours’.

As a sideline this investigation
enables us to gain some insight into the
602’s memory organisation. The figure
of 2048 bytes can be verified experi-
mentally by manually stepping through
until a repeat occurs. The fact that a
recycle occurs suggests that only 11 bits
are decoded for addressing so that
8000H is read as Q000H, ie, memory
lies between 0000-07FFH.

By pressing BST when in a single step
dump displays of the form.
XXXT7777740
are obtained . By single stepping forward
eventually this will change to:
AAATTTTTT742.

This AAA code, which only occurs
once, marks the partition between pro-
gram and data memory; it moves when
different numbers of registers are
assigned, eight steps per register.
Following the AAA, the memory code
is displayed as = =322 | So the X%X code
shows free program steps A tentative
memory map is shown in Figure 4.

you’re looking for. But if the irrelevant (END|
> ] “>| PASSWORD ,OTHER [ PROGRAM 1 | 0000H
) e GRA
e Oar OTHER PROGRAM 2
S T PROGRAM 3
-] PASSWORD ==
| ““TARGET” - FREE
[ “pumpP” ] XX PROGRAM
PROGRAM STEPS
. . = B _
40 =32 DATA
secs REGISTERS
RAM )
RAM
| SYSTEM
STACKS
ETC
Lv Lv . | _lo7rFH
End of RAM End of RAM End of RAM
Fig1 Fig 2 Fig 3 Fig 4
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It was a dramatic -change when, after
last ‘'month’s ‘Screenplay’, the Apple
went out of the door and was replaced
with a ZX81. There’s not much I need
to say about this machine since it’s
probably the best-known home
computer in the country. I had a stan-
dard, unadulterated model with a 16k
RAM pack which cost respectively £70
and £30, making a round £100. You
don’t need the extra memory for all the
games available for the ZX81, of course,
but you will if you want to play any-
thing worthwhile — all the games
reviewed here required the RAM pack.

*An immediate problem for me was
that I didn’t actually own a cassette
deck so, because I should have anyway,
I set about buying one. I'd heard that,
although any such device should
officially work on the Sinclair, loading
programs was not always as straight-
forward in practice as it might be, so I
decided to seek advice. After discussions
at Lion House I bought a Panasonic
slimline model for just over £20. When I
set the system up, however, try as I
might I could get nothing loaded. I
tried every possible volume setting,
poked the leads about and checked all
the plugs were in securely — but still no
joy. Had I then had the experience I
now have of the bizarre screen patterns
the ZX81 throws out during loading, I
might be better able to assess what went
wrong but under the circumstances, I

This month Dick Olney dips a toe
into the vast pool of games
Software available for the
Sinclair ZX81.

decided to play safe and get another
cassette machine.

I tried asking those members of
PCWs staff who own ZX81s but in all
cases, while they could read back their
own saved programs, they were all
having the same problems as I was with
external software,

Finally, I spoke to the Buffer micro
shop and was advised to try a Tandy
CTR37, an obvious choice where
computer compatibility is concerned
and only slightly more expensive than
the Panasonic. Again, despite the fact
that I could see definite changes in the
patterns, I failed to load even the
tiniest program, so I took the whole
set-up down to Buffer's shop in
Streatham to seek expert advice.

Within moments, Michael Howard,
one of the partners of Buffer, disco-
vered the problem: I had been suffering
from the dreaded RAM pack jiggling.
Whether it had become dislodged in
transit or had been the problem all
along, I’ll never know, but from that
point I’ve had no trouble. Even if the
whole episode was due to my own care-
lessness, there’s no doubt that people
frequently do have this problem. with
the ZX81 — while I was in the Buffer

SCREENPLAY

'shop, a lady'éame in seeking advice on

it. The cure is simply to make sure the
RAM pack doesn’t.jiggle about as you
type and that it’s always firmly connec-
ted up.

I'm sure that many cassette decks
will work with a little persuasion,
though I can positively recommend the
Tandy. If in doubt, consult a local
7ZX81 software dealer or insist on a sale-
or-return basis when you buy a cassette
recorder,

Apart from adjusting the volume,
positioning the leads and checking that
all connections are firm, the following
tips may help if you’re having tape
loading problems. The RAM pack is
very low set and there is some give in
the footpads — when you’re using the
keyboard, it tends to knock against the
tabletop, making it easy to dislodge.
This can be prevented by placing the
machine on a book (the Basic manual is
almost custom-made for this!) and
hanging the RAM pack over the edge.
To check the RAM is working, try
keying in PRINT POKE 16389, which
should come back with 128 if the
memory is okay.

Another indication is the time it
takes for the cursor to appear after
power-on — the RAM pack causes a
slight delay .

Everything worked in the end so
here’s a selection of games currently
available for this machine.
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Game: Dictator
Supplier: Bug-Byte
Price: £9.00

Although this is the first game of its
type that I've reviewed, many different
versions are available for a variety of
machines. As the name suggests, it’s one
of those games where you are cast as
President of a small ‘banana republic’
set with the task of staying in power for
as long as possible. You begin your term
in office with a limited amount in the
treasury and a fairly high popularity
among all your citizens except the
guerillas, who will hate you whatever.
Each month begins with a request from
one of the three main factions — the
army, the landowners or the peasants.
You are given advice as to the effects of
your response on the strength of the
various factions and groups, and your
popularity with them. The groups (such
as guerillas and the secret police) do not
make requests or start revolutions but

they may conspire with the factions
against you.

Before you decide whether to grant
the request, the cost to the treasury (if
any) is displayed. After responding,
you are shown a treasury report and
given the option of a secret police
report (for which you will be charged).
The latter gives the status of all the
groups and factions as well as indicators
as to whether any of them are plotting
revolution or conspiring to assassinate
you, Next you are given the
opportunity to make a presidential
decision. These may aim to please or
strengthen groups, improve your own
position (by, for instance, buying a
helicopter or transferring money from
the treasury into your personal Swiss
bank account) or raise cash, either by
getting it from one of the super-powers
or by selling off the country’s art
treasures. O nly one presidential deci-
sion is allowed each month, however,
and some of them can only be used
once in the game, such as making the
Army Chief vice-president and hence
pleasing that faction, so you must
choose carefully. Again, your decision is
followed by the chance of a secret
police report and after this a new month
begins.

Occasionally you are given a news-
flash covering some event beyond your
control (such as a plague among your
peasants), followed by advice as to its
effect on your subjects.

There is a certain strength rating for
any revolution to be successful and the

trick of the game is to ensure that no
factions fall below a critical popularity
rating while their strength — either
alone or allied with another group —
becomes high enough to overthrow

you. When some faction does eventually
rise against you, you must choose
whether to fight them off, in alliance
with some group still loyal to you, or to
escape, In the former case your success
will depend on your combined strength
and that of the insurgents, while escape
is facilitated by the ownership of.a heli-
copter but is always risky.

The game ends when you success-
fully flee the country or are killed. Your
score will depend on your final
popularity, time in office, whether or
not you survived and how much money
you managed to rip off,

I thought this game had a lot of
scope and there is certainly plenty to
think about. An added attraction was
the program notes section in the docu-
mentation. These give you the names of
the predefined variables and the line
numbers of the various subroutines.
You can’t apparently make any addi-
tions to the program since it takes up
the full 16k, but with the information
supplied it would be easy to make quite
significant changes. Incidentally, this
game takes about seven minutes to load
so be patient!

Value for money: EE
Presentation:

Complexity: EE

88000
8000

)

130 PCW




Game: Centipede
Supplier: DK’tronics
Price: £4.95

This is the ZX81 version of the arcade
game of the same name. Your part in it
is exactly as in classic Space Invaders
in that you move a base along the
bottom of the screen (keys C and B)

and fire upwards (shift). T he difference
is that the enemy is made up of long,
thin beings with eight segments that
travel horizontally across the screen,
changing direction and moving down
one line whenever they encounter one
of the randomly-scattered obstacles

or the edge.

As might be expected, you lose a
base if the enemy hits you with a bomb
or reaches the bottom of the screen, If
you hit a central segment of the
alien, its two halves will split up, until
you have lots of single segments
roaming around above you. In the first
attack wave, only one centipede appears
and doesn’t drop any bombs, but as the
game continues reinforcements are
brought on and they start bombing you.
There is a choice of speeds and each
game can consist of between one and
five bases. Although only one player
can take part at a time, there is a

running table of the top 10 scores with
names, so you can have competitions.
On mine, all 10 names were initialised
to ‘Pink Floyd’ — presumably the
programmer’s favourite band,

The responses in this game were
pretty good, though the graphics are
less than inspired even by ZX standards.,
None of the strange creatures which
appear in the original arcade game
seemed to be featured here, which is a
pity since the lack of them makes the
game repetitive, I also feel there could
have been more obstacles so that the
creatures make a more interesting
descent. This is understandably a poor
version of the original but I’m afraid I
think it’s also a poor substitute,

Value for money: EEEEOO0O0OO]
Use of graphics: E B0
Addictive quality: EEEOOOO0O
Response speed: EEEEEOIIIO]
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Game: Othello
Supplier: Mine of Information
Price: £6.00

You may remember I reviewed a version
of Othello for the Atari in the April
issue. It’s the board game where you
have to position your pieces to enclose
those of your opponent, thereby
turning them to your colour and
‘winning’ them. Each time you place a
piece on the board you must achieve
this or forfeit your move. This particu-
lar version has a good selection of

special features and playing options.
You can play a two-person game or play
against the ZX81, with either you or the
computer starting, For each of these it’s
possible to change the initial position
of the pieces to solve problems, intro.
duce handicaps or simply make the
game more interesting.

If you choose to play the ZX81, you
can at any time change the skill level
(1.9), switch sides or replay an

. unlimited number of previous moves.

An interesting feature is the ‘sample
game’ in which the computer will play
both sides if you choose and which you
can run through in either direction,
taking moves whenever you like. This
allows you to test out the long-term
effects of various moves from the same
starting position,

The screen layout is fairly predic-
table, with an 8x9 matrix of dots for
the board and open circles playing
against black squares. Information as to
the current score (ie, the number of
pieces of each colour on the board) and
the last move of both players is
displayed besidé the board above the

prompt.

On the package, Mol claims that this
program ‘puts Al into your ZX81’ —
quite a promise, though in the
accompanying booklet this has been
modified to ‘embodies concepts from
the domain of artificial intelligence’.
Although there is a program listing at
the back of the booklet, it’s in machine
code-so I wasn’t about to unscramble it
to investigate these claims,

I’d say that this would be just the job
for a present or potential Othello enthu.-
siast. It does play well and the many
features give you the chance to really
explore the games’ possibilities. If
you’re not into Othello thenI presume
you wouldn’t buy this package — there’s
nothing special about it apart from its
playing skill (unless of course you’re
wild about machine code and want to
study the program!).

Value for money: EEEEEECOIO]
Playing skill: EEEBEEE80]
Special features: EEEEEEI]
Presentation: EEEOOOIO0CI0O]

Game: Mazogs
Supplier: Bug-Byte
Price: £10.00

This is a rather interesting graphics-
oriented maze game with principles
along the lines of a traditional Adven-
ture. You control an impressively
animated figure running through a very
extensive configuration of corridors,
The usual maze procedure operates,
whereby you get an aerial view of a very
small section during actual movement
but there is the possibility of a long-
range scan across several tunnels. Scat-
tered throughout the maze are a number
of swords and slightly fewer-Mazogs,

which are decidedly hostile. There are
also a few previous Mazog victims
walled up in the corridors — they can
be recognised by a pair of blinking eyes.
The idea is to find the treasure and
bring it back to the maze entrance.

You can pick up a sword by moving
your man against it and with this you
will be able to kill one Mazog. If the
Mazogs attack when you are empty-
handed, there’s a 50 percent chance that
you’ll be killed, which of course ends
the game. Pressing the figure against one
of the encased prisoners causes a trail to
appear briefly, showing the direction

of the treasure. Once you’ve found the
treasure you must carry it back with
you and, although you can swap it for

a sword, you can only carry one thing at
a time,

You are given a limited number of
moves which can be used up quite
quickly and 10 moves are lost with each
long-range scan,

There are three possible variations
of the basic game. In the first, the
Mazogs are completely, inert and can
only kill you if you run into them.

This is fairly easy once you get the
hang of it and the option is appro-
priately called ‘trying it out’. The

second variation is where the Mazogs
will attack you if you move up beside
them (they never attack from above or
below) but you can gain extra moves if
you attack and kill them on a vertical
stretch. The most exciting option is
called ‘manic mobile Mazogs’. In this
the nasty creatures move randomly
throughout the maze, making life
very difficult. Here, the return is the
most hazardous part since you are help-
less with the treasure and Mazogs will
have moved into corridors previously rid
of them.

The graphics are used very clearly
in this game and the response speed is
excellent. The maze itself is fairly exten-
sive and complex, making for an interes-
ting and challenging game, at least at the
most difficult level. Keys W and S
control vertical movement and H and J
horizontal, which works reasonably
well. Overall, this is undoubtably one of
the best games of its type which I’ve
played on the ZX81.

Value for money: EEEECIOIOIO]
Use of graphics: EEEEEO1O
Addictive quality: EEEEECCI0C]
Response speed: EEEE0O100O
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The RADER single board computer has been developed in the
UK. and tailormade to offer the user the most up-to-date techniques of
microprocessor technology coupled with the built in facilities of ultimate
expandability and flexibility.

Based on the popular Z80A Microprocessor running at 4 MHZ, up
to 16K of internal ROM may be addressed. 2K of video RAM and 2K of
character generator RAM is included (both memory mapped). Decoded bank
switching permits the addition of as many boards as may be required,
each board containing 3 pages of 64K RAM, giving unlimited capacity. A
highly flexible memory capability is achievable by the addition of external
pages of ROM.

Floppy Disc interface utilises Western Digital's 1797 Disc
Controller allowing interfacing to 5%" or 8” floppy disc drives, side
selection for double sided drives and single or double density recording.
All data transfers are accomplished by the on-board DMA controller. Other
standard features include: On board keyboard port, composite video
output and “disc mains’* on/off signals; light pen input; inverse video
switch to select normal video display background (white on black/black on
white); video enhancements switch; plus choice of invert character or dual
intensity enhancements.

Monitor with full screen editing facilities plus a full 8 point cursor
control. ® Autoboot for business systems ® Autoselect for varying disc
densities ® Ability to auto-load exira ROM @ Commands: Dump, boat,
edit, input port/output port, break point, go to, copy.

The board is configured to run the latest CPM version 2.2 and
ideally suited as the basis for small to medium business machines, games
machines, industrial control machines, research and development
equipment ® Board Price £350 plus £4.00 P+P excluding VAT.
(Please state whether 8” or 5%" board is required.)
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Standard features Add on option boards

® 64K RAM @ Dual Parallel Ports £35

e 4 MH7 780A CPU @ Dual Serial Ports £50

® 5%" or 8” Disc Interface, ® (Cassette Interface £50
single/double/sided density ® RAM Expansion Board, Capacity

® 780A CTC (clock/timer/counter)
o DMA Controller
@ Memory Mapped Video Display

192K, in 64K Increments £250
® User Prototyping Board £16.75°
® Real time clock with battery

® Memory Mapped RAM Character ~ back-up £45
Generator All option boards; add £2.00 P+P
® Programmable Video Controller  Prices exclude VAT.

@ 8 Expansion Connectors

Configuted to run CPM 2.2

o CP/M DOS also includes a utility programme that allows you to format
your discs and dynamically configure the systems for a variety of disc
and printer types. A set of manuals are also included.

Price £100 plus £3.00 P+P. Send for complete technical specification.

All prices excluding VAT.

@ Full Custom software development support available

g i Lt Dedicated Intelligence

e EID

London N3 1XP
Telephone 01-349 4711/5
Flexibility at the heart of your system

Telex 46523 Simsys G.



Game: Monster Maze
Supplier: J K Goreye Software
Price: £5.95

As is frequently the case with 3D mazes
(see VIC review in the June issue), the
maze in this game is not actually three-
dimensional in itself but is graphically
represented using perspective, giving

a 3D view of the walls and corridors.
Unlike other games of its type, however,
you are allowed only a limited view in
each direction with no short or long
range mapping. T his makes it incredibly
difficult to find your way around and
almost impossible to find the exit which
is your objective.

The monster in this game is a huge
Tyrannosaurus Rex which inhabits
the maze, hunting out intruders. He
isn’t, however, the lumbering old lizard
you might expect but is quite agile and
seems to hurtle around the corridors at
considerable speed. The blurb on the
cassette box assures you that it’s always
possible to outrun him but there were
times when I had my doubts. The
graphics as the creature rushes towards
you with mouth increasingly agape are
.?xcellent and almost worth being eaten

or,
Luckily Rex does not spend all his

time chasing you and spends some
periods lying in wait and this is when
you do most of your exploring. The
problem is remembering where you are
when you’ve just had to run for your
life. After you’ve been devoured, you
get another chance at the same maze
and it can take many such attempts
before you know your way around well
enough to find the exit.

I found this game extremely difficult
despite the simplicity of its design and
I can’t help getting the feeling I’d get
bored and frustrated long before I got
experienced enough to work up any real
enthusiasm. It does, however, demon-
strate excellent usage of the ZX81’s
graphics potential.

Value for money: EEEI00
Use of graphics: EEEEEE]
Addictive quality: EEOO0000O
Presentation: EBEEEOIOO]
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Game: Battle of Britain
Supplier: Microgame Simulations
Price: £4.50

This is a purely textual game in which
you direct nine squadrons of aircraft
stationed on the south coast during that
legendary period of the Second World
War. You can give any of five com-
mands to each squadron: scramble,
patrol, report, return to base and change
course. For the first and last of these

you need to enter target co-ordinates
which use an Ordnance Survey grid
system (two letters followed by four
digits). A sketch map is provided,
though the game might be made more

" exciting by using a bigger OS map of

the south-east coast. I'd suggest you
use coloured counters or something
similar to keep track of the position of
each squadron,

Throughout the game you are given
reports of the strength and position of
any approaching enemy bombers and
(sporadically) the position of each of
your squadron. The enemy planes are
of course all heading for London and
your job is to intercept and destroy
them. Any of your squadrons coming
within 5 km of the enemy will attack
whether on scramble or patrol. You are
heavily outnumbered but to compen-
sate, your fighters have four times the
fighting strength of bombers (though
not of their escorts).

The strange thing about this game is
that you don’t have any control over

the actual fighting. You just send off
the planes and hope for the best, though
you can weigh up the relative strengths.
I have to say that I won all the games I
played with very little problem, though
I can’t claim to have always kept track
with what was going on. Whether this
was just luck or that the game really is
that simple I’'m not entirely sure. It
would be a strange concession to the
title ‘simulation’ if you couldn’t lose
the Battle of Britain! I should add that

a note in the instructions mentions a
constant you can alter in the program to
make the game more difficult. This,
however, determines the number of
bombers which must reach London
before you lose (set at 100) and, since I
didn’t have a single one ever reach its
goal, I can’t see that this would have
made any difference. Pity — it seemed
to have all the makings of a interesting
game.

Value for money: EEE010INICIC]
Presentation: EEEE0]CI]
Complexity: E10J0ICI0I0C]

Game: 3D Defender
Supplier: J K Creye Software
Price: £5.95

Firstly dispel any thoughts that this
game bears some relationship to the
original arcade game. It is, in fact,

a rather dull interpretation of the
‘forward view with crosshair sights’

space battle scenario as seen in Atari’s
Star Wars and Epoch on the Apple, to
name but two,

You start the game by taking off
from a landing platform, whereupon
you are presented with a three-
dimensional view of stars and the odd
high-speed alien craft — between one
and four, depending on how you’re
doing. Even though good use is made of
the limited graphics, I still found the
visuals rather unsurprising. This is per-
haps partly because I’ve been used to
playing similar games with full colour
graphics (Techno-snob! — Ed) but I'm
really not sure that the ZX81 is up to
this kind of thing.

Movement is controlled by four
keys and another is used for firing. To
do this, the keyboard is divided into five
sections, within which any key gives the
same result. The suggested configuration
is ‘EV, F7, HN,and U/ with 9 to fire, the

idea being to use four fingers like a joy-
stick. This is certainly much easier if
you have an extended keyboard (see
conclusion) but on the standard touch-
pad it is fiddly and irritating. Also,
movement is fairly slow considering the
speed of the attackers.

It should be clear by now that I was
not too impressed by this game, though
I should say that it is rated quite highly
by some of the ZX enthusiasts I have
spoken to. The answer is, I feel, that
3D Defender probably comes out quite
well against other space games on this
machine but that the ZX81 is simply
not very well suited to games of this

type.

Value for money: EEECIIICIO]
Use of graphics: EEEE1C]00]
Addictive quality: EO0OCO00O00]
Response speed: EEIICICICIC]

Clearly one wouldn’t expect the ZX81
with its absence of colour, sound or joy-
sticks and its limited graphics, to
compare with some of the other

machines I’ve looked at. The problem
with all the non-textual games is having
to use the keyboard for movement and
other real-time functions. Several com-
panies (including Buffer) make more
substantial keyboards for the ZX81.

One of these would certainly make life
easier but then it could cost you half

the price of the machine itself.
On the whole, I was less than impres-
sed by the space battle type games — I
GOTO page 178

PCW 133




Programmers and others could be
forgiven, after reading last month’s
article on the UCSD p-System, for
believing that there was more to an
operating system than the fact that it
could run on almost every disk-based
microcomputer system commercially
available and that it offered a reason-
ably comprehensive catalogue of appli-
cations packages. They would be
concerned with the quality (and scope)
of the ‘program development environ-
ment’ offered by the system, and it is
this which we hope to cover in this
arficle.

On the p-machine, access to the pro-
cessor and the memory is achieved by
submitting p-code programs to the run-
time system. A program development
environment, however, must provide a
means of producing these p-code pro-
grams and this is normally done through
a language translator which produces
the p-code program from a source
program written in a high level language.
In turn, an editor is required in order to
produce the source program.

The elementary building blocks of
the p-System program development
environment comprise:
SYSTEM.EDITOR — to create source
program;
SYSTEM.COMPILER — to
p-code program;
SYSTEM.LINKER — to include any
code required from the library;

create

———————

Sue Eisenbach and Chris Sadler
continue their look at the
UCSD p-System.

The p-System

SYSTEM.INTERPRETER — to execute
program.

In addition, a command interpreter
(called SYSTEM.PASCAL) is needed to
accept the user’s commands and initiate
the necessary action (as well as pro-
viding run-time support). The basic
program development sequence is illus-
trated in Figure 1.

None of this can occur without
accessing the backing store
subsystem) on which the system
programs and the source and code files
are stored. In order to make things easy
for the user, the concept of a system
workfile has been adopted for the
p-System. The user nominates a particu-
lar source file as the system workfile
and thereafter any requirement for
access to a file uses the default name
SYSTEM.WRK. This minimises the
amount of typing required during pro-
gram development. In fact once the
program is entered, the compile-link-

Input >

Executabl#
program

Fig1

Program development sequence

(disk.

execute process is so automatic that an
additional command R(un is provided
which performs all three in sequence if
required and whatever is necessary if
not (see Figure 2). When a syntax error
is encountered by the compiler the user
is offered the option of transferring

directly back into the editor, continuing
with the compilation or returning to the
main command line.

The administration of files on the
disks, of the disks themselves and the
interchange of files between peripherals,
are all handled by a utility called
SYSTEM.FILER. Other tools include a
native code assembler and a p-code de-
bugging program. Also available at the
highest command level are functions
which reboot the system, reinitiate the
previous program (without having to
reload from disk), or halt the processor.
The promptline looks like:
Command: E(dit, R(un, F(ile, C(ompile,
L(ink, X(ecute, A(ssem, D(ebug ? while
typing “?”’ brings up:

Command: H(alt, U(ser
Restart, M(onitor.

Where necessary, utilities (notably
the FILER and EDITOR) have their
own promptlines which work in the
same way and facilities exist for users to
incorporate promptline and command
interpretation features into their own
application programs.

The Xecute program provides a few
shortcuts around the system allowing
last-minute changes to the environment
before a program is executed. Following
the prompt ‘Execute what file?’ the
system will accept a series of different
commands in addition to the name of
the program to be executed. This is as
close as the p-System gets to ‘command-
line’ arguments which are employed in
other operating systems. The command
P=(volumename) allows the prefixed
(default) volume name to be set or
altered, while L=(filename) causes the
default library text.file name to be
changed. The most powerful commands
at this level, however, are those which
give control over program and system
I/O. Thus PI=(filename; directs the pro-
gram to expect its input from the
named file while PO=(filename) sends
program output to the named file. This
is a fairly ordinary facility but the
p-System goes further.

Firstly, the command PI=(string) will
cause the given string to be passed to a
scratch buffer from where it will be
passed to the program at the appro-
priate moment. Furthermore the com-
mand I=(filename) or {(string) will cause
the string or the contents of the file to
be passed direct to the operating system
for processing before program execution
begins; while O=(filename) sends system
output (eg, error messages) to the
named file. The I=(string) command is

I(nitialize,

‘particularly powerful since it grants

access to all the system commands to
set up the program’s run-time environ-
ment. In conjunction with the main-line
M(onitor command, however, the I=
(filename) command is the most useful,
since a sequence of commands entered
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under the control of the Monitor will
automatically be stored in a- filename
which can be used subsequently to
ensure that the program’s environment
is consistently set up. This is the
p-System equivalent of using SUBMIT
under CP/M.

Since the p-System is not tied to any
hardware it can be run on almost any
disk-based system. This machine inde-
pendence is achieved by means of three
devices: first, there is the p-code inter-
preter which dynamically translates
each p-code instruction into its actual
machine equivalent. This program is
loaded into the system at bootup time
and runs the whole time the system is
up except during the execution of
machine code segments. Second, there is
the Basic Input Output System (BIOS)
which connects the p-System’s logical
devices (the console, disk volumes,
printer, modem line) to the correspond-
ing physical devices on the actual
system. Finally, there is a file called
SYSTEM MISCINFO which the system
refers to when communicating with the
user’s terminal. The information which
it contains is specific to the particular
terminal and this file had to be created
by executing a program called SETUP.
By using this information together with
a usersupplied procedure called
GOTOXY the editor can offer full
screen editing facilities on any cursor-
addressable terminal and is thus also
device independent.

The editor

Typing E to the top level command line
invokes the program called SYSTEM.
EDITOR. The p-System comes with a
choice of two candidates for this posi-
tion — YALOE (yet another line
oriented editor) and the screen editor.
Either editor automatically reads in the
current work file when entered and will
either update the current workfile or
any named file upon exiting.

YALOE is a line-oriented editor
based on Digital’s RT11 editor (ESC
ESC is required to get a command
accepted). It contains a reasonable
number of features (including a macro
facility) but is not particularly easy to
use (it’s similar to CP/M’s ED). YALOE
was the editor for the first UCSD
system and is currently only used when
the p-System has not been set up for a
specific VDU.

Far more widely used is the screen
editor. It is equally easy to use for
either program or text files, responding
to commands from a prompt line as well
as the cursor keys. Unfortunately not all
the commands are on the prompt line.
(Any file to be edited contains a file
header with easily alterable information
about the file’s environment).

For program files there is an auto-
indent mode which, upon pressing
carriage return, will put the cursor
immediately below the first character
on the line above — so that the user has
to indent just once while typing in a
block (and then backspace when the
block is completed) rather than on
every line. To aid good layout further
there is an Adjust command which
allows the user to move whole blocks of
text a few spaces left or right very
easily.

An impressive feature of the screen
editor as an aid to program development
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must be the tie-in with the compilers.
The typical programmer will want to
move rapidly between the compiler and
the editor while the syntax errors are
being ironed out of the source code. On
detection of a syntax error, the
p-System compiler offers the option of
returning directly to the editor, which,
if taken, delivers the source code back
on the screen with the cursor at the
point where the error was detected and
the particular error message on the top
of the screen.

For text files auto-indent can be
turned off and line filling on. Margins
can be set as well as tab stops and para-
graph margins. K(olumn will shift
columns left or right while M(argin will
reformat a paragraph between new mar-
gins. A text formatter is still required
if justification or pagination is required.

Most commands (including I(insert,
d(elete and eX(change) can be
completed with ‘accept’ (usually CTRL-
C) or ‘ignore’ (usually ESC). Whether a
command is accepted or ignored it fills
up a buffer which can be copied out
anywhere in the file. Some commands
can be undone with Z(ap.

It is easy to move around the file by
using the cursor keys (201 will move the
cursor 20 lines up). Alternatively, one
can jump to the beginning of the file,
the end of the file or user pre-set
markers, or one can page forwards or
backwards one screenful at a time.

We have used the screen editor
extensively and have found it a major
aid in both program and text develop-
ment. Of course there are some features
we would like included that aren’t
there. One major gripe is that it can
only work on files small enough to fit
into main memory (about 15k on our
LSI II) — which is an irritation for
people who regularly produce 4000

(about 25k) word articles. Version II
lhad a version of the screen editor for
large files called L2, but this was full of
bugs and has been dropped in Version
IV. Another company, Volition
Systems, sells a large screen editor (the
Advanced System Editor) which is up-
ward compatible with the p-System
editor. This can cope with large files and
also features facilities for macros, nested
edits and some extra editing commands.

The filer

The filer is a collection of utilities
which deals exclusively with disk house-
keeping. Some deal with the disk as a
whole, ie, as a volume or peripheral
device, while others treat the disks at
file level. File names can be up to 15
characters in length including an optional
extension separated from the rest of the
filename by a ’.’. Some standard exten-
sions are:

.TEXT — for a file produced by the
editor.

.CODE — for a file produced by a com-
piler or assembler

.DATA— for a datafile produced by a
user’s program or by the system
.FOTO— for a disk image of the
graphics screen (if available)

.BAD — for a file generated by the
disk-scanning utility Examine.

System files are all prefixed by
‘SYSTEM’. Filenames should not con-
tain the characters ‘=*, ‘P, ¢, or ] as
these have special meanings during file-
handling operations. Unfortunately the
rest of the system (eg, the editor and
translator) allow the user to create file

names containing special characters
which are quite difficult for the filer to
manipulate.

Although the filename extensions are
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ME&P micro PRODUCTS

Professionally written and fully documented software for the BBC micro and the Sinclair Spectrum.

STATS ] €15

BBC micro/Sinclair Spectrum

SOUNDPLAN

BBC micro £1 O
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Includes data preparation module for
tape filing.
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Software dispatched on high quality data cassettes. Orders with cash stating model type to:

ME&P micro PRODUCTS, The Old Oast House, Malting Lane, Cambridge CB3 9HF.
TEACH YOURSELF COMPUTING

APPLE
PACKAGE SYSTEMS
Apple Executive System 1950.00 EPSON
Apple Top Secretary System 2150.00
Apple Education System 1425.00 ity e SO
APPLE HARDWARE “8r from the vgorld'glgr est
Apple 48K Video Output only 625.00 . T A o
16K Add on 25.00| TEXAS print_head manufacturers. whole sta .le of
Disk Drive with Controlier {16 sec) 345.00| TI-99/4A 173.00 machines to suit a wide variety of applications:
Disk Drive without Controller 275.00| PERIPHERALS MX80 270.00]
INTERFACE CARDS Speech Synthesiser 86.00 |MX80 (FT/2) 390.00
Language Card 05.00| Disk Memory System :— MX80 (FT/1) 345.00
Controller Card 95.00 Disk Controller 173.00 |MX82 (FT) 385.00
Eurocolour Card 65.00 Disk Drive 346.00 | QK]I-
1EEE - 48 Card 200.00| Thermal Printer 233.00 |¢ I
16K RAM Card (48K to 64K) 60.00| RAM Expansion 260.00 |pha%
ATARI RS232 Peripheral Adaptor 129.00 |'ight. quiet,dot
: matrix printer, 40, 80 or 132 columns, 6 or 8
400 16K Computer 250.00| ACCESSORIES i i g
800 16K Computer 500.00| Cassette Cable 10.90 |'ines perinch, 96 ASCII characters plus 64
410 Tape Recorder 42.61| Cassette Teach Yourself Basic 26.00 |9raphics characters, Centronics int.
810 Disk Drive 260.00| SHARP QUME SPRINT 9 .
822 Thermal Printer 200.00| MZ 80K Computer 48K 340.00 | The Daisywheel Printing _Termmal serigs t[lat
825 80 Column Printer 400.00| MZ 80FD Dual Disks 560.00 |setsa new standard forprintquality, reliability
850 RS 232 Interface 110.00] MZ 80P3 Dot Matrix Printer 365.00 |and s(-::rv_nceal;uhty. Unbeatable performance at
16K Ram Upgrade 52.13| MZ gOF 1/0 Disk interface 52.00 ;’i‘g'(')sac’lpé'ga-s,
MZ 80 FMD Master Disk and Manual  20.00
Goodf fully guaranteed. Prices exclude VAT|| MZ 80 F15 Disk Cable 8.00 | 60cps, with superb print quality from unique
and PP, MZ 80 1/0 E xpansion box 96.00 | dual character plastic daisywheel giving up to
Company hospital and Government orders MZ 80 TIOB Basic Tape 9.50 |6 copies + original. Choice of interfaces, and
accepted by “phone, MZ 80 T20C Machine Language 18.00 | feeder options.
Diners/Barclaycard/ Access/Visa accepted by|| MZ 80 TU Assembler 36.00 EPSON INTERFACES
‘phone. MZ 80 I/0-1 Universal interface Card 40.00 |Epson/Sharp Cassette 65.00
= MZ 8T70 AE FDOS for MZ 80K 67.00 | Epson/Sharp Disk 120.00
MZ 8T70BE Basic Compiler for MZ80K 40.00 |Epson/Appie 85.00
MZ 8T40E Pascal for MZ80K 40.00 (Epson/TRS 80 bus 59.00
0| 455 9823 MZ-80 DPK — Doupble precision Basic 38.00 |Epson/TRS 80 Expansion 25.00
= FOR MAILORDER DELIVERY OR ADVICE

MOUNTAINDENE 22 Cowper Street London EC2

136 PCW



P FOR PERFECT?

optional for the user, when generated
by the system, as described above, they
tend to denote different file attributes.
For example TEXT files are equipped
with a header which contains informa-
tion used by the editor. Other utilities
cope with this header while manipula-
ting the file — eg, it-will be copied from
disk to disk but not listed on the line-
printer. Text files generated by user pro-
grams on the other hand (ie, DATA
fi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>