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How do you see the role of the
software you buy? Could your view
be perhaps too narrow? If so, your
business may not be benefitting fully
from your hardware investment.

At Software Limited, we publish
a catalogue that will shine a bright,
broad light on the possibilities open
to you.

We believe it's the most compre-
hensive and detailed catalogue avail-
able. In short, the state ofthe art today.

Armed with this information,
and with the expert individual guid-
ance Software personnel can offer,
you've got a winning combination to
set your business on the right road.

And that could be a revelation.

More to choose from
The only choice to make
Telephone 01 833 1173/6
01 833 2601/2 01 278 1371/2
No 2 Alice Owen Technology Centre
251 Goswell Road, London EC1N 7J02

Operating Systems: CP/M 80, CP/M 86, MS DOS & PC DOS

I
Software
Limited



Everyone can benefit from
Effective Micro Training
at Digitus

Effective Use of Your Personal Computer
Provides a concentrated introduction to personal computer
hardware, operating systems and peripherals. Reviews the
popular applications for pay back on your PC. Provides the
good housekeeping rules for looking afteryour PC. £95.

Wordprocessing with WordStar*
A practical workshop course which teaches the basic skills of
using WordStar, the popular package available on
microcomputers. £95.

Better Wordprocessing with WordStar*
Teaches you to make the most efficient use of WordStar, and to
use the advanced features including the Mai IMerge utility £95.

Wordprocessing with MultiMate*
A practical workshop course which teaches the basic skills of
using MultiMate, the increasingly popular wordprocessing
package available on I6 -bit micros. £95.

Lotus 1-2-3*
A workshop course on the use of the Lotus 1-2-3 financial
package, with advice on the design of worksheets and on
solving practical problems. £95.

Information Management with
A practical workshop course covering use and implementation
of this easy and powerful data management package. £95.

Introduction to Microcomputers
Provides a basic understanding of microcomputer hardware,
software and peripherals. Establishes the criteria for selecting
and using micros. Explains the rudiments of programming. £95.

Fundamentals of BASIC Programming
Develops the first principles of BASIC programming so thatyou
can produce programs on a microcomputer. Gives practical
hands-on experience of micros. 2 days. £190.

Improve Your BASIC
Reviews the rules of good BASIC programming. Brushes up
and improves BASIC programming technique, and introduces
sophisticated methods of file design, data organisation. access
methods and control. Examines BASIC software tools.
2 days. £190.

'registered trademark
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4 P

I TRAINING
I r

Send to, or phone:
The Training Administrator, Digitus Ltd,

I Lading House, 10-14 Bedford Street,
Covent Garden, London WC2E 9HE
Telephone 01-379 6968 Telex: 27950 Ref 3005

Aug 20

Aug 23

Sep 21

Sep 18

Aug 22

Nov 12

Nov13

Nov 15

NEXT COURSE DATES

Building Systems with dBASE II*
A detailed study of the dBASE II data management system
covering file design and indexing as well as applications
system design using the dBASE procedure language,
concentrating on practical implementation problems.
3 days. £285.

Spreadsheeting with SuperCalc
A workshop course on the use of the SuperCalc financial
spreadsheet package, with advice on the design of worksheet
and on solving practical problems. £95.

Introduction to Systems Design
Ideal follow-up to the BASIC programming course. Helps you
formulate your problems in computer terms. Provides an
introduction to the basics of systems design. 3 days. £285.

UNIX*
An introduction to the facilities of the UNIX multi-user
operating system, including the file system, shells and editors,
and a review of the problems of system management.
3 days. £345.

The C Programming Language
A tutorial on the main features of the C language, with
extensive practical sessions on a multi-user UNIX system.
2 days. £230.

UNIX and C: 5 days. £500.

Communications
Introduces the techniques of communicating between micros,
from micros to peripherals and from micros to mainframes.
Reviews some popular protocols and products available. £125.

Oct 9

Aug 21

Oct 16

Oct 1

Oct 4

Oct 1

Oct 12

All course fees are subject to VAT

in -CompanyTraining
Digitusprovides courses tailored to the needs
of individual companies, from seminars formanagement

to detailed
tuition for officeand production

staff. Courses
can be held on

company premises, or at the DigitusContact the Trainin Trainingfor full details. g Ad
Company premises,

From:

Company:

Address:

Please book places on the following courses 0 or send me more details 0

Course Date Places

J
POW1



CONTENTS
Vol 7 No8 August 1984

1,Will.Tarainiparja
:11 00, JR 36 It VI MI.er Of Vf i0 111

a 411.1111401.0041111.aliflollaaa III  
4.3

Cover photograph by Crispin Thomas

BENCHTESTS & REVIEWS

FRAMEWORK VS SYMPHONY 120
Battle of the giants. Is there anything to
choose between integration according to
Ashton Tate and Lotus?

SUPERSOFT'S VOICEDRIVE 132
Gimmick or godsend? Dick Pountain talksto
the listening spreadsheet.

OSBORNE ENCORE 136
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and IBM -compatibility, thefull spec Encore is
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APPLE IIc
Apple's new portable may havetrouble
settling down in the UK-Peter Brightfinds
outwhy.
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REAL, LIVE MUD! 134
Tele-adventure gaming for insomniacs. Log
onto Multi -User -Dungeons... ifyou dare!
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INSTRUCTIONS 148
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Mario Gianota'sself-testgame,written in
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two new IEEEsforthe BBC micro.

Founder Angelo Zgorelec Features Editor Jerry Sanders Production Editor Ginny Conran Sub Editor Lauraine Danker Home Computing Editor Tony
Hetherington Business Computing Editor Peter Bright Consultant Editors David Tebbutt, Dick Pountain Editorial Secretary Tracy Dear Group Art Director
Jim Dansie Art Editor Peter Green Assistant Art Editor Paul Ballard Typesetters Meadway Graphics 198 Victoria Road Romford Essex Group Publisher
John Cade Publisher Tony Harris Advertisement Manager Peter Goldstein Assistant Advertisement Manager Philip Pratt Sales Executives Nicky Start,
Gaye Collins, Claire Rowbottom, Brad Scott, Sarah Musgrave, Tony Keefe, Mike Blackman Advertisement AssistantJ ul ia Vale Advertisement Production
Jeska Harrington Production Assistant Bev Grice

2PCW



FEATURES
PRACTICAL PICK 158 TEACH YOURSELF LISP 190
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ACT's two newApricots have integral
voicedrive and infra -red keyboards and cost
£900 and £1800 respectively; multi -tasking
MS-DOS and Comdex 84 get the Kewney
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GO 4th WITH
01 COMPUTERS!

THE APRICOT
START UP
PACKAGE

FROM

£1495 VAT

monitor £195 extra

WITH WORDSTAR
The Industry's most successful word
processing package.

AND PRINTER
Daisy Wheel Printer
20 CPs fully Wordstar compatible
with optional Sheetfeeder and
Tractor.

01
COMPUTZ,B

Southampton House, 192-206 York Road, London SWll 3SA
TELEX: 8954575 CTCLDN



Now Available
"APRICOT XI"
5MB + 10MB

FROM

£2695 + VAT

* User training for you and your staff.
* Easily arranged credit terms.
* Sophisticated technical and service

back up.

TAKE ADVANTAGE
OF OUR

COMPITTER CLINIC
nor fine EXT.66

Any performance or technical question answered
without obligation.

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

01-228 2207

Please send me a copy ofI your introductory brochure
and details of the START UP PACKAGE

Name

Address

Occupation

Southampton House, 192-206 York Road, London SW113SA

IM Eli MI MI Ell IM MN IIIIII

Tel No
PCW/8184



LOOKING FOR
SOFTWARE?

WE HAVE BUILT A LIBRARY OF
INFORMATION ON WHAT IS

AVAILABLE

A PHONE CALL IS ALL IT WILL
COST YOU TO GET SOMEONE

ELSE TO COME UP WITH
THE ANSWER

SOFTWARE INFORMATION LIMITED

01-625 5404



UN VERSITIf
CHALLENGE
101f PINERS.

After evaluating many makes of disc drive,
Cambridge University computer laboratory chose
Opus.

They were selected because of their
competitive prices, reliability and quality of after
sales service.

Their range of disc drives have been tested
to the limit - running for 8,000 hours.

That is a year of constant use without
failure.

And they can be bought as single or dual
drive and vary from 100K to 1.6 Megabyte,
catering for the beginner to a tutor requiring a
system for the largest of classroom networks.

All this is backed up by a two year guarantee
on every drive - that's a year more than any other
company can offer.

3" MICRO DRIVE. . (ALL PRICES INCLUDE VAT & CARRIAGE.)
Double sided 40 Track Drive Single drive £229 95

Dual drive £459.95
51/4" SINGLE DISC DRIVES.
5400 100K Single sided 40 Track £129.95
5401 100K Single sided 40 Track £149.95
5402 200K Double sided 40 Track £169.95
5802 400K Double sided hardware switchable 80/40 Track £199.95
51/4" DUAL DISC DRIVES.
5401D 200K/400K on line Single sided 40 Track £349 95
5402D 400K/800K on line Double sided 40 Track £399.95
5802D 800K/1.6 Megabyte on line Double sided hardware
switchable 80/40 Track £499.95

Opus products are available from W.H.Smith,
Spectrum, John Menzies, Anders, Boots and other
good computer stores
nationwide.

Alternatively, you
can find your nearest
stockist by contacting us
at the address opposite.

p)pus.us Supplies Ltd..

158 Camberwell Road, London SE5 OEE.
01-701 8668 or 01-703 6155.



UNBELIEVABLE
SAVINGS

** COMPUTERS **
EX VAT

** MATRIX PRINTERS **
EX VAT

APRICOT 256K 315Kx2 MONITOR £1425.00 ANADEX DP -6500 500cps £2019.00
APRICOT 256K 720Kx2 MONITOR £1625.00 ANADEX WP -6000 f1808.00
APRICOT Xi 256k 5MB MONITOR £2175.00 BROTHER EP44 £199.00
APRICOT Xi 256k 10MB MONITOR £2295.00 BROTHER HR5 £129.00
APRICOT Optional 12in MONITOR £220.00 CANON PW1080A 160cps(NLQ) £279.00
CIFER 9000 Multi User 21MB £5095.00 CANON PW1156A 160cps(NLQ) £339.00
COMMODORE 8250 DISK DRIVE £785.00 EPSON RX 80T 100cps £195.00
COMMODORE 8296 £695.00 EPSON RX 80F/T 100cps £220.00
COMMODORE SX-64 PORTABLE £675.00 EPSON FX 80 160cps £324.00
COMMODORE 64 £152.17 EPSON FX 100F/T 160cps £430.00
COMMODORE DISK 1541 £165 21 EPSON LQ 1500 200cps(NLO) £895.00
COMMODORE IBEK PARALLEL INTERFACE £59.50 HONEYWELL POA
COMMODORE 1530 C2N CASSETTE £32.00 MANNESMANN MT80 80cps £199.00
COMPAQ £1895.00 MAN NESMAN MT180 160cps (NW) £590.00
EPSON QX10 £1600.00 NEC PINWRITER POA
KAYPRO £945.00 NEWBURY DRE 8850 3001pm £2095.00

KAYPRO
OLIVETTI

10MB £1995.00
M20 160KB 2 x320KB Drives £1295.00

NEWBURY
OKI

DRE 8925 240cps
82A 120cps

£1385.00
£255.00

OLIVETTI M24 128KB 2x360KB Drives £1658.00 OKI 84A 200cps £630.00
OLIVETTI M24 128KB 10MB Hard Disk £3315.00 OKI OKI 92P 160cps £379.00
OSBORNE £1175.00 OKI OKI 2410P 350cps £1535.00
SAGE II& IV POA SEIKOSHA GP100A £165.00
SANYO MSC 555 128K 2x160K Drives £795.00 SHINWA CP80 Model II FT £175.00
SIRIUS 256K LOMB £2850.00 STAR DELTA 10 160cps £329.00
SIRIUS 256K 2.4MB £2095.00 STAR DELTA 15 160cps £445.00
SIRIUS 128K 1.2MB £1545.00 STAR GEMIN11OX 120cps £199.00
SIRIUS Memory Expansions from £222.00 STAR GEMINI 15X 120cps £295.00
SIRIUS Express Accelerator Boards POA STAR RADIX 10 200cps(NLQ) £449.00
PLUS 5 External Hard Disk Drives POA STAR RADIX 15 200cps(NLQ) £549.00

** VDU's & TERMINALS **
TEC
TOSHIBA

1550 120cps
TH2100H 192cps

£465.00
£1275.00

TREND 930 200cps NLQ 80cps £1350.00

CIFER
HAZELTINE
QUME
TELEVIDEO

T4
ESPRIT Fixed Keyboard
OVT 103(VT100 VT131)
910

** SOFTWARE **

£760.00
£395.00
£695.00
£489.00

ALL MAJOR SOFTWARE PROGRAMS SUPPLIED AT
LOW COST

Plus:
Not only do we offer top quality products at low
prices. We also support and develop Software with
the assistance of our long established software
dept.

MAYFAIR
MICROS
BLENHEIM HOUSE, PODMORE ROAD,
LONDON SW18 1 AJ

TEL: 01-870 3255
We accept official orders from UK Government and
Educational Establishments. Mail Order and Export
Enquiries welcome. Callers by appointment.

** DAISYWHEEL **
** PRINTERS **

BROTHER
BROTHER
BROTHER
BROTHER
BROTHER
BROTHER
CANON
DAISYSTEP
DIABLO
DIABLO
FUJITSU
JUKI
NEC
NEC
NEC
NEC
NEC
NEC
OLYMPIA
QUME
QUME
QUME
QUME
RICOH
RICOH
RICOH
RICOH

RICOH
RICOH
SILVER REED
SMITH
CORONA
TEC
TEC
TEC
TEC
UCHIDA

HR1
HR15
HR15 Keyboard
HR15 Sheetfeeder
HR15 Tractor Feed
HR25
AP400 KSR
2000 20cps
630 API
Sheet Feeder
SP830 RO(S)80cps
6100 18cps
2010 Serial 20cps
2030 Parallel 20cps
3510 Serial 35cps
3530 Parallel 35cps
7710 Serial 55cps
7730 Parallel 55cps
ESW103
11/40 RO
11/55 RO
9/45 RO
9/55 RO
RP1300S
RP1600S
RP1600S FLOWRITER 8k
RP1600S FLOWRITER 8k
IBM PC
RP1600S Sheet Feeder
RP1600S Tractor
EXP550(P)16cps

EX VAT

£445.00
£329.00
£135.00
£185.00

£62.00
£549.00
£760.00
£240.00

£1315.00
£490.00

£1195.00
£325.00
£645.00
£645.00

£1 /49.00
£1149.00
£1499.00
£1499.00
£825.00

f1185.00
£1370.00
f1550.00
£1900.00

£895.00
£1190.00
£1249.00

£1299.00
£459.00
£138.00
£570.00

TP1 12cps £195.00
STARWRITER F1040 40cps £895.00
STARWRITER F1055 55cps £1235.00
Sheetfeeder £459.00
Tractor £138.00
DWX-305 (S or P)18cps £230.00

** PLOTTERS **
MANNESMANN PIXY PLOTTER £495.00
GOULD PLOTTER POA

DON'T WASTE TIME DON'T WASTE VALUABLE TIME DON'T WASTE VALUABLE TIME STUDY ENGINEERS TIME

STOP - WATCH Management Services / Work Study Programs written and tested by professional Work Study Engineers STOP - WATCH

THIS IS A SELECTION FROM OUR EXTENSIVE RANGE OF DISCOUNTED PRODUCTS OF THOSE WHICH WE MOST HIGHLY RECOMMEND

Conventional Time Study £250.00
Production Study £250.00
Activity Sampling £150.00
Synthetic databank & SMV Compilation £150.00
MTM Compilation of SMV £100.00
Rating - Statistical Analysis £125.00
Multiple Linear Regression Analysis £75.00
The above software is being used by many large and
small industrial and commercial organisations - List

Available

MISCELLANEOUS - SOFTWARE
Car Hire - Invoicing/Analysis/Drivers Pay £450.00
Basic Compiler £140.00
Applesoft Compiler £125.00
Typing Tutor £20.00
Membership 500 £200.00
Membership 2000 £350.00
Word Processing £90.00
Visicalc Apple/IBM £155.00
Multiplan - 2nd Generation electronic work
sheet £165.00
We can supply, deliver and install complete systems, train your staff

and get your Work Study Department computerised

HARDWARE - APPLE PRODUCTS
Apple Ile 64k
Disk Drive with controller (Ile)
Disk Drive
12" Green Screen Monitor
Videx 80 column card
Accelerator II Faster than an IBM PC
Fast Dos - Speed up disk access by up to 20
times
80 Column Card (Ile)
Apple Ilc

£595.00
£265.00
£200.00
£85.00

£155.00
£299.00

£20.00
£63.00

£840.00

PRINTERS & DISK DRIVES
Epson RX-80 Printer
Epson RX-80/FT Printer
Epson FX-80 Printer
Printer Interface for Epson
16k Printer Buffer
64k Printer Buffer
6 Mb Disk Drive (Floppy Cartridge Pack)
5 Mb Hard Disk Drive
10 Mb Hard Disk Drive
20 Mb Hard Disk Drive

£245.00
£265.00
£365.00

£80.00
£115.00
£165.00
£855.00

£1200.00
£1425.00
£1950.00

Network - Shared system for use with Hard Disk £700.00
Work station Interfaces for Network £150.00
Add 15% VAT - carriage FREE for cash with order.

Radiusend Ltd., Sweetlands Cottage, Couchmans Green Lane, Staplehurst, KENT TN12 ORR Telephone 0580 891986

8PCvV



USED
MICROCOMPUTER

SYSTEMS
We buy, sell and part exchange
used business microcomputer

systems
8 + 16 Bit micros

available from
stock

Dot matrix and daisy wheel
printers

Wide range of software

INTERLEX
Imperial House

Lower Teddington Road, Kingston
Surrey KT1 4EP

Telephone: 01-943 4366

$ Y i ----'-:1:111
'141111114.-.....Agill
411.,"/"---.To . . . Beyond Competition House, .44

Farndon Road, Market Harborough,
Leicestershire LE19 9NR

1151. -11
Please send me... Qty Total Price

PSYTRON f7.95

SPELLBOUND £5.95

THE LORDS OF MIDNIGHT £9.95
BEYOND ORDER HOTLINE
085834567 GRAND TOTAL

BEYOND ENQUIRY HOTLINE all prices include pap

01-2518496

I enclose a Postal Order/Cheque payable to
Beyond, or charge my credit card.
Cord Number
Access Visa (Delete as necessary)

Name

Address

Post code

Signature

Rea5e rush me der r/1 CA' leeierer rieBeetera'Sor9ieale Club

commodore
22Z Z Z LFASTBAcK.aE

A TYPICAL COMMODORE 64
OWNER WAITING FOR A

PROGRAM TO LOAD FROM

TAPE... BUT NOT ANY MORE!

BACK-UP TAPE COPIERS
rUnique machine code programs to allow security back-up copies of thel

majority of protected software. Available for:

COMMODORE 64 . . . . f5.95 ORIC 1 f5.95
VIC 20 (Allmernorys,zes) . . . . £5.95 ATARI (All Models) f5.95
SPECTRUM £5.95 BBC (mantLlakueddztee5).. £5.95

ELECTRON £5.95 ALL WITH FULL INSTRUCTION

-TAPE TO DISK TRANSFER UTILITIES -
Transfer games etc. to disk. Supplied on tape with full instructions for:

£9.95BBC ATARI (All models)

HUGE RANGE OF SOFTWARE & BOONS FOR BBC, ELECTRON,
SPECTRUM, COMMODORE 64, VIC 20. ORIC, DRAGON,
MEMOTECH & ZX 81

Trade and Overseas Orders welcome.
All prices inclusive. Send Cheque, PO., Bank Draft
or phone your Card Number to 0386 49641

Acu-s%

lial < AND

NG. AM

At last a utility that provides a fast -loading
backup. FASTBACK produces copies of most
single and multi -part software that load around
10 TIMES FASTER and run independently of the
utility. For example: load 'The hobbit' in 150
seconds with FASTBACK.

Supplied on tape with
full instructions. ONLY f9.95

AND FOR
DISC USERS DISCO

Our latest and most sophisticated Tape -to -Disc
utility is so easy even a child can use it. DISCO
creates its own buffer steps to ease the job of
transfer. All programs auto run once transferred.
We guarantee this is the best Tape -to -Disc you
car buy.
Supplied on tape with
full instructions

Woh
MICRO CENTRE
BRIDGE STREET, EVESHAM,

WORCESTERSHIRE
Tel: 0386 49641

ONLY f9.95
DATA RECORDER

From the same factory as the
C2N -the Super Saver 20/64
Data Recorder (no interface
required) £29.95

MICRO CENTRE
1756 PERSHORE ROAD,

COTTERIDGE, BIRMINGHAM.
Tel: 021-458 4564

PCW9



INTEREST FREE FINANCE!

From

OVER 12 or 24 MONTHS
ON THE

e.g.

IBM PC = £1988
± 24 (months)

£82.83 per month

OLIVETTI PC
The totally IBM compatible M24. Full system with 128K

From

£1795 or £9.99pw*£1795 or £9,99pw*

IBM P
The world's leading business computer - 1988

From From From

£2195 or £11.99pw* £2195 or £11.99pw*£1095 or £5.99pw*

w

SIR

...

...........; ............

---;!1':,
I.:1mM*

. .

Macintosh apricot compAa- esinus IMMO
THE PORTABLE IBM

-1

OEM
L

COMPATABLE COMPUTER

OFFICE EFFICIENCY MACHINES, THE LONDON MICRO CENTRE

OFFERS YOU TOTAL FLEXIBILITY AND SUPPORT INCLUDING:-

 PURCHASE - EX STOCK! (volume purchase agreements available at competitive rates)

 INTEREST FREE CREDIT (arranged on most computers over £2000 )

 TRADE IN ANY MICRO against a new machine

 TRAINING (REGULAR COURSES ON IBM PC DISPLAYWRITE R, LOTUS 123, INTRODUCTION TO MICRO'S,
OPERATING SYSTEMS, SPREADSHEETS, DATABASES, WORDPROCESSING, etc
ALSO ADVANCED MICRO COURSES )

 BARGAINS - CALL ON FRIDAYS FOR QUOTE ON 1 WEEK OLD SHOWROOM MODELS

 RENTALS (1 day to 2 years)

LEASING (2 years to 6 years)

 ON SITE MAINTENANCE
Call in at our West London Showrooms to arrange a
demonstration on -01-741 7381
or to place your order
call our hotline on 01-748 8404

* Based on 5 years and subject to status & conditions

APPROVED
DEALER

To: OFFICE EFFICIENCY MACHINES LTD.
150-152 King Street, Hammersmith,
London W.6. Tel. 741 7383/4/5/6

Please send me information/quote on.

 Please ask your sales staff to contact me 0 Urgent
I have a requirement for 0 1 system 0 2-9 systems
 to or more systems
I will be purchasing within

D 1 week El 1 month 0 3 months or more

My budget is E

Name Title

Company

Address

Postcode

Phone Extension



GREAT PRICES!
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COMMODORE £164.95
64 Special Offer
Commodore 64 £165
CZN Recorder £39
Disk Drive £174
Monitor £174
Printer £174
Printer 1526 £300
Printer Plotter £99
RS232C £30
Easy Scnpt £65
Easy Stock £65
Future Finance £65
Simons Basic £43
Assember Tutor £26
Pat Speed £43

English Language £8
Biology Ea

Mathematics 1 £8
Mathematics 2 £8
Geography Es
History £8
Physics £8
Chemistry Ea

Radar Rat Race £8
Sea Wolf £8
Clowns £8
Jupiter Lander Eti
Music Composer £9
Reference Guide (Book) £10

ACORN ELECRON
NOW IN STOCK

LYNX £86.95
48K
PRINTERS & PLOTTERS
Silentype II Printer £200
Imagewriter DMP £385
Apple Colour Plotter £660
Epson FX100 £459
Epson FX80 E339
Epson RX8OT £229
Epson RX8OFT £259
Apple Printer £350
Paper Tiger 445 £199

Brother H R15 £399
Brother EP44 £220
Juki 6100 £349
Silver Reed:
EX500 Parallel £299
EX500 Serial £329
EX550 Parallel £399
EX44 Typewriter £273
EX43 Typewriter £248

OLIVETTI
M10 PORTABLE COMPUTER

The MI 0 has a built-in fine application program which can be selected
from a menu.
Basic: 24K RAM
Text:
Telecom:
Address:
Address:
Schedl:

Your starter for free

WORTH OVER £80
THE BBC MICRO

BBC Model B £339 Chemical Analysis £12
Disk Interface £99 Chemical Structures £12
Microvetic Monitor £199 Jars £10
Disk Drive £159
Invoicing £21
Order Processing £21
Accounts Receivable £21
Accounts Payable £21
Stock Control £21
Purchasing £21
Beeb Cale £35
Database £26
View £51
Algebric £8
Business Games Ea GAMES
Tree of Knowledge £8 Monsters £8

Sentence Sguenching £10 Snappers £8
Word Sguenching El 0 Planteoid £10
Missing Signs £10 Arcade Action £10
Number Balance £10 Rocket Raid £8
Word Hunt £10 Meteors £8
Speed and Light £10 Sliding Block £8
Density & Circuit £10 Cube Master £8

APPLE Ile
64K

£449.60
Apple Ile £449
Disk Drive with Controller £250
Disk Drive £199
Monitor II

LANGUAGES
£136 ProfileTM5 Megabyte, Winches -

Pilot

£1100E95ter Disk Drive
Pascal £149 Profile Interface Kit

£69 Microsci 572K Disk Drive... £545 THE EPSON HX-20
£560.00

Fortran
Logo

BUSINESS SOFTWAREE1£12122

Apple Business Basic
Pascal III £175

£88

Record Processing Services £40 PLUS
Apple Writer Ile

tan £150 Cobol Ill
Script III

£299E75MINTEXT WORDMONITORS Quick File Ile £60 Softcard III (CP/M) £291
Business Graphics 11 £99 Pascal Utilities Library £45

Kaga 12" gn £99 Kaga 12" hi res £270 Wordstar £295 Macintosh Computer £1795

Naga 12" amber
Kaga 12" colour C199

L'99 Kaga 12" super hi res £399
RGB colour card £78 Visellic

Salcpstar £175
£175 MultiplanMacWrite 9

£149

PROCESSOR ROMdBase Ile £777 Accountancy
£9104A

POA

£339.00 £129.95
Sage Accounts
Payroll
Apple work

£375 Lotus 1-2-3
£15 Plan (icrosoft)
£175 BasicM

POA
POA £350

BEST BUYS IN COMPUTERS FOR 1984

LANGUAGES
Lisp
Forth
BCPL Rom Disc

£14
£14
£80

GENERAL
Magic Garden £8
Creative Graphics £8
Graphs & Charts £8
Desk Diary £8

zm
SHARP 700
Now available in
Limited quantities

MZ-700 64K £129.95
Cassette Player £34
Printer Colour £113
Printer P5 £250
Printer Cable 777

Joystick oar

SOFTWARE
Database £26
Word Processing £26
Pascal Language £34
Non -VAT Accounts £17
Easi-VAT £26
700 Explained (Book) £6

MI -80A
MZ-80 SFD 0/Drive £250
Expansion Unit £50
Printer P4 £399

Special offer

£129.95
Master Diskette £25
MZ-80 AFI Interlace £80

PC -1500
. PC -1500 Comp £120

CE 150 Printer £110
414 Ram CEI51 £39
8K Ram CE155 £64
8K Ram Battery £79
CE 158 RS232 £120
CE 158 Recorder £32

PC -1251
PC 1251 Computer £64
CE 125 Interlace £79
Application Tape £13

SHARP PC -5000 COMPUTER
PC5000 £1195

MACINTOSH
Microsoft Basic £99 PFS: Report
Multiplan £149 PFS: File
Microsoft Word E736 Management Edge
Chart £99 Sales Edge
Microsoft File £136

APPLE Ilc

£87
£87

£175
£175

Apple Ilc 128K Computer... £849 Mouse £70
External Disk £230 Joystick £45
Apple Colour Plotter £660

THE EPSON PX-8
The Epson PX-8 otters the performance of a desk -top computer. It packs 64 KB
of dynamic RAM memory and an BO x 8 character LCD with a micro -cassette
and RAM disk for data storage. It is supported by a very wide range of
peripherals.
The PX-8 can access company and national data banks, and it can handle
complex data processing and analysis projections, reports. scheduling,
correspondence and electronic mail.

£798

ACCESSORIES
Z-80 card £99
32K Ram Apple II £70
80 col card Ile £80
80 col card 64K £180
Super Serial Card £99
Apple Dot Matrix Printer.... £349

APPLE Ill
Apple Id 256K, Monitor, Sys1tem

£699Software
Additional Disk III £249

laslia 4

Business Sgstems
191 Kensington High Street
London W8. Tel: 01-938 1588, ext 34

MAIL ORDER: Please send orders with cheque to Tasha. Securicor: Add £6 per box. VAT: Add 15%. Prices are subject to change without prior notice.

PCW11



YOU CAN DO ALMS
turt

PERSONAL
COMPUTER?

/e1/1/017y,

 Word processing  Financial models  Budget planning
 Graphics presentations  Data base file management
 Accounting  Sales forecasting  Electronic mail

UNBEATABLE PRICES?
TRY US!

Ring today for details on
ALL APPLE products, including

printers and software.

A new portable, compact micro
THE APPLE IIC now available.

111
Chaotic desk?

Macintosh
youRims w !

The Complete Desk Top Manager On a Screen

CALL 0942 892818 NOW for full details on
Macintosh and all the Apple family and

peripherals.

MICRO COMPUTER

COMO:LINTS LID
Ascott House, 227 Elliott Street,
Tyldesley, Manchester
M29 8DG.

Tel: 0942-892818

INCREASE YOUR SYSTEM'S
SPEED WITH ONE SIMPLE

PLUG IN UNIT

INTERFACES
IEEE TO PARALLEL EXCLUDING P.S.U. IF1200 E65.95
IEEE TO PARALLEL IF1210 £69.95
IEEE TO RS232 1F1310 £79.95
PARALLEL TO RS232 1F2310 £79.95
RS232 TO PARALLEL IF3210 £69.95
CBM 64 TO PARALLEL IF3210 £59.95

PRINTER BUFFERS
EXTERNAL SPOOLERS (MAINS POWERED)
INPUT OUTPUT
PARALLEL PARALLEL 8K BIF2210 £79.95
'PARALLEL PARALLEL 16K BIF2211 £89.95
PARALLEL PARALLEL 32K BIF2212 £99.95
PARALLEL PARALLEL BIF2213 £129.95
PARALLEL RS232 8K BIF2310 £99.95
PARALLEL RS232 16K BIF2311 £109.95
PARALLEL RS232 32K BIF2312 £119.95
PARALLEL RS232 64K BIF2313 £149.95
RS232 RS232 8K BIF3310 £99.95
RS232 RS232 16K BIF3311 £109.95
RS232 RS232 32K BIF3312 £119.95
RS232 RS232 64K BIF3313 £149.95
RS232 PARALLEL 8K BIF3211 £109.95
RS232 PARALLEL 32K BIF3212 £119.95
RS232 PARALLEL 64K BIF3213 £149.95

INTERNAL SPOOLERS FOR EPSON PRINTERS
PARALLEL 8K SPOOLER 8IF2220 £59.95
PARALLEL 16K SPOOLER BIF2221 £69.95
PARALLEL 32K SPOOLER BIF2222 £79.95
PARALLEL 64K SPOOLER BIF2223 £109.95

ALL PRICES EXCLUSIVE OF VAT

DEALER ENQUIRIES WELCOME

IBEK SYSTEMS
437 STONEY STANTON ROAD,
COVENTRY, WEST MIDLANDS

TEL: 0203 661162

BUILD YOUR OWN EXPERT SYSTEM

,I111

BRING YOU

MICRO EXPERT
Micro expert is a general purpose Expert or Knowledge -Based
System. It is widely used by government organisations, commerce.
industry, universities and polytechnics.
It consists of an Advice Language Compiler and a Runtime System
handling fuzzy logic, arithmetic and bayesian operations. It can
use external functions to, access data bases, monitor plant, take
some action or apply alternative means of inference etc.

Currently running on: -
IBM and DEC mainframes. IBM PC, IBM Displaywriter, APPLE II &
III, Victor, Sirius, Northstar Horizon, CBM 8096, SAGE II & IV. and
Torch.

Application Areas: -
Fault diagnosis. Decision Support Systems. Models of human
reasoning and many others.

For further information write or phone:

ISIS SYSTEMS LIMITED
11 Oakdene Road, Redhill, Surrey.
Telephone: Redhill (0737) 71327/8

12 PC W
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The name in personal computer maintenance',"

o.

Sullivan's, due to its well established position
in computer servicing, is able to offer

comprehensive maintenance contracts on
microcomputer systems for

FIVE PER CENT
of the cost of the system per year

NATIONWIDE
Very few can make this offer - Sullivan's can.
This cost is for a fully comprehensive contract for your microcomputer system, including
parts, labour, and travelling, with a twenty-four hour response and fix time, (or down to

four hours if required), and two preventive maintenance visits during the year. Sullivan's
deal with corporate companies, medium sized companies, institutions, small companies.

Those with one system upwards.
We are not microcomputer dealers, (though we do support their clients), we are a service
company, and therefore clients receive our best attention for their problems. This cover

provides more than an insurance policy - an insurance policy will not provide for
replacement units or routine maintenance visits. Is it worth going anywhere else? We look

after for example, Apple, Commodore, IBM PC, ACT Apricot, ICL Micro, Compaq, Altos,
Epson, Anadex, Qume printers, hard disks, Kaga, Sharp, Zenith monitors. Unusual makes

are also covered, don't hesitate to telephone. Sullivan's- making quality maintenance
services available to more and more computer users every day. Be safe- go to Sullivan's.

IBM PC ACT Sirius Apple II
with two disc with 2.4 MB

IBM Matrix

drives,

printer.

discs.256K
Europlus or E with two disc drives and

keyboard, and

£121-1\ £99111
PER YEAR

,)

Phone now on our central number
01-431 0320 for cover in England,

Scotland and Wales, or clip the coupon.
A two year contract is also available, at

20% less than double the cost.
Discounts are given for manufacturer's

warranty cards. If you take out a
contract on IBM PC equipment for a

year or more, cover is FREE during the
IBM warranty period.

IMMEDIATE COVER AVAILABLE !
PHONE NOW!

monitor withl matrix printer

PER YEAR

PER YEAR

We are happy to offer our services to
dealers, providing nationwide hardware

support for your clients.

A team of
skilled
engineers to
protect your
investment.

£87 e,1

HOTLINE
01-431 0320

AND THROUGHOUT
THE COUNTRY
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Micro General the Specialists for Printer Selection
Contact us for our expert advice on all ,your Interfacing problems

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

2 YEAR WARRANTY NOW AVAILABLE ON SELECTED PRODUCTS

ACT APRICOT now with a built-in hard disk from 5 MBytest
A superb personal computer that's easy to
use and is fully integrated with powerful
software which is simple and friendly -
REOUIRING NO SPECIAL SKILLS TO USE
IT EFFECTIVELY.

 Powerful 16 BIT multi processor
Architecture
 Memory - 256 Kbytes standard,
expandable to 768 Kbytes
 Portable - with built in 2 LINE LCD
MI CROSC RE EN

NEW JACKET -PROTECTED 3.5"
diskettes
 Detachable keyboard with Calculator/
Calendar/Clock
 Superb Software - 1000 existing
packages will run on Apricot

Complete Starter Package
available from under £16 a week

call for Finance Terms.

BROTHER HR15 DAISY WHEEL
 Diablo code compatibility
 3K Buffer
 2 colour printing
 Super & Sub Script
 Auto underline
 Proportional spacing

LOW COST

TRACTOR FEED AND

AUTO CUT SHEET FEED

AVAILABLE

PLUG-IN KEYBOARD OPTION -£150+YA

BROTHER TYPEWRITER/PRINTER EP44 £215- +VAT

BROTHER PROFESSIONAL TYPEWRITER CE60 £395
+VAT

TRADE or PRIVATE CUSTOMERS take advantage of our

INTERFACING CONSULTANCY
INTERFACES Et CABLES AVAILABLE FOR:

VIC 20
PET

SPECTRUM
ATARI
BBC

APPLE
NEW BRAIN

ORIC
and

DRAGON
COMMODORE 64

TANDY
SHARP

OSBORNE
SIRIUS
SAGE

 SINCLAIR QL 
more!

INTERNAL
Er STAND

ALONE

BUFFERS

from
£65+VAT

a'1IIIL..1 I '

PRINTER SWITCHES

from X85 plus VAT.

EPSON MATRIX PRINTERS

Prices /
Reduced . ,..,, e., 8

MICROLINE LOW COST PRI TEAS
 up to 25% faster thru-put than Pria

nearest rival. "8 Near letter quality (92/93/84) Aed&toed
 Ideal printer for business

systems.
 High Res Graphics

192/93/84) It IP

HIGH SPEED
HIGH QUALITY
LOW PRICE!!

..,,,

EPSON RX8OT 100 cps £210+VAT Microline 80 80 cps £195 + vit
Microline 82A 120 cps t275 + vat 0Any

EPSON RX80F/T 100 cps £240+VAT Microline 83A 120 CpS MO + v Microline 93 160 cps
I M82A & M83A serial & parallel £550 + UT

C299
-f- va t

EPSON FX80 160 cps £360+VAT interfaces are standard) The ideal altemative CANON PW-1080A
EPSON RX100 100 cps £390+VAT Woofing 84 200 cps f 750 + vat

to EPSON FX100-
Faster thru-put and

Sheet feeder for IBM version available
near letter quality.

 160 cps and quiet too!
 High Resolution graphics.
 Down loading for user -optional characters.

EPSON FX100 160 cps £499+VAT M" £299 Recommended for  Near letter quality- italic, gothic and orator

EPSON LQ1500 200 cps £1100+VAT Mictoline 92 160 cps £415 ' of IBM, SIRIUS ,

APRICOT.

fonts opCtional.

 Epson ode compatibility.

STOP PRESS! JUKI 6100 DAISYWHEEL PRINTER 18cps E355+vaIcro
eneral  Always call for the best possible price 1E3=7' Access Visa

(PCW 8) Unit 25, Horseshoe Park, PANGBOURNE, READING, RG8 7JW Tel: 07357 44-66

DEALER/OEM ENQUIRIES WELCOME

Id PCW



LONDON COMPUTE
Olivetti

M24
Compatible & faster than IBM PC
2 Drive System 128K £1,939
10Mb Hard Disk (XT) £3,899
*Built-in Graphics & Colour
Runs Flight Simulator, Lotus 1-2-3 on
mono or colour
7 IBM slots
8 Mhz 8086 true 16 bit

16 bit 8086 128K RAM
2.4 Mb Disk storage
CP/M86 or MSDOS
Green Screen
Colour Display

£1,985
£2,595

LCC SPECIAL BUNDLE
NEC APC RRP
Dot Matrix Printer RRP
Cables RRP
Wordstar
Multi Plan

£1985
FREE
FREE
FREE
FREE

You Pay £1985

apricot
5/10Mb Hard Disk £2,695/£2,995
Floppy Version from £1,495
New! Apricot 12" monitor with swivel

£195

sinus
1.2 Mb Disk storage
2.4 Mb Disk storage
10 Mb Disk storage

£2,195
£2,895
£3,995

LAP PORTABLES
NEC 8201 16K
EPSON HX20 16K
TANDY 100 8K
EPSON PX8

£475
from £402

£433
£798

i.s. 

_c user
,C=1 1=1,

,C1

NorthStar
DIMENSION

The IBM compatible multi-user system
(up to 12 users).
15Mb hard disk and 2 user stations
complete with VDU running IBM graphics

Each subsequent work station
£5,375*

(8088 CPU 128K RAM) £1,275
*including 6 months on -site warranty,

DOT MATRIX
PRINTERS

CANON 80 Col 160cps £319
CANON 156 Col 160cps £399
GEMINI 10X/15X 120cps £249/359
EPSON FX80/FX100 160cps phone
EPSON LQ 1500 £980

DAISYWHEEL
PRINTERS

FLOWRITER 1600 60cps £1,600
TEC F10 40cps £1,050
Tec F1500 25cps £450
JUKI 18cps £399
BROTHER HR/15/25 £445/C795

SHEET FEEDERS
BDT 2 Tray Auto £595
BDT 3 Tray Auto £695
BDT Single £375
Juki Sheet Feeder £239
Juki Tractor Feeder £99
Tractors (Qume RICOH, Tec) £139

THE
BMANYO

COMPATIBLE
16 bit

*runs most
Tit non -graphic

iMMNIMMENINNIMMININ software
8088 CPU. 128K RAM (expandable to 256K) MSDOS
550 1 Drive 160K £749
*550/160 2 Drives 160K ea £875
555 2 Drives 160K ea £999

*550/360 2 Drives 360K ea £1,050
*550/730 2 Drives 730K ea £1,199
* 555/360 2 Drives 360K ea £1,390
*555/730 2 Drives 730K ea £1,550
*LCC upgrade
Monitor mono/

colour
PORTABLES
Compaq IBM Compat.
Kaypro II

£125
from £350

from £1,795
from £1,095

HARD DISKS
Hard Disks for IBM PC Sirius QX10, NEC
10 Mb £1,545
15 Mb £1,695
20 Mb £1,995
10 Mb Tape Streamer IBM PC £995
PLOTTERS
Hewlett-Packard 74754A 6 Pen £1,401
Roland DXy 800 A3, 8 Pen £ 520
MODEMS/MONITORS
Buzz Box. Direct Connect Modem £70
Sendata Accoustic Coupler £220
Philips 12" Green. Hi Res £85
TAXAN 12" RGB Hi Res £399

ACCESSORIES
Floppy Disks Printer Buffers
Daisywheels Paper
Ribbons Labels
Cables Computer cleaning kits
Disk containers Acoustic Hoods

SOFTWARE 8/16 Bit
The comprehensive range includes

WORDSTAR £235
SUPERCALC II/III £190/£249
WORD PROCESSING £

Spellbinder 290
Multimate"" 332
Word w/Mouse 341
Spellstar 134
Grammatik 85
FINANCIAL PLANNING
Multiplan 8/16 bit 175/143

INTEGRATED S/W inc.
GRAPHICS
Lotus 1-2-3 357
Open Access  430
FT. Moneywise 495
Framework"" 495
D BASE CORNER
FastBase inc. RPG 185
Friday 185
Compsoft DMS Plus 195
UTIUTIES
Assembler - Tools
8/16 140
Macro Assembler
8/16 140/99

 IBM PC DOS Only

d BASE II £349
SPELLING CHECKER £80

LANGUAGES
MBasic
MBasic Compiler
Aztec Compiler
Innovation
C Compiler
Fortran 8/16
Cis Cobol/Forms 2
Pascal MT +/inc.
SPP

215
235
195
345
245
330
399/105

240/350

ACCOUNTING
Pegasus from 275
Exact 750
Pulsar from 195
Sage 375

COMMUNICATIONS
Move -It 8/16 90

GRAPHICS
Data Plot - 195
DR Graph 206
Graphplan 210
ESS Plot 295

FORMATS: Superbrain. TeIevideo. Sirius. Sanyo. Osborne
Northstar. 8' SD. DEC Epson OX -10 IBM
ICL, H -P. XEROX, ALTOS. Apricot, NEC-APC & many more
All prices are exclusive of VAT

Looking fora fast, powerfu/easy-to-use Spreadsheet'
with integrated graphics and database for your
IBM PC, Sirius or Apricot

IP Lotus 1-2-3 £357
This US best selling software package has 4 standard IBM
PC soft sectored 5.25" discs. One contains a tutorial, two
are 1-2-3 system disc and its back-up copy, and the fourth
is a separate set of routines for printing graphic files
created by the main program.
"on line help menu
*fast data handling
*easy error handling
133000 entries
*good documentation

43 Grafton Way, London W1P 5LA (Opposite Maples)
Opening Hours: 10-7 Mon -Fri. 12-4 Sat.

01-387 4455 (4 lines) Telephone Answering Service After Office Hours
Telex: 8953742
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EARN MONEY FROM
YOUR COMPUTER

* FULL OR PART-TIME.

* FROM YOUR OFFICE OR YOUR HOME.

Excellent money is now being made. For details send
large S.A.E. to:

HOME COMPUTER EARNERS CENTRE
SOUTHBANK HOUSE,
BLACK PRINCE ROAD,

LONDON SE1 7SJ.

T

L_

NEW!
from

Vi
COM pUT

Printer Stand

E1 2. 95 INC. VAT

A PRINTER STAND

 For dot matrix printers
 Raises printer high enough to put

continuous stationery underneath
 Beautifully finished in clear perspex  Viglen quality every time
 Will accept paper up to 121/2" wide  Non slip rubber pads

Dimensions:15" (380mm) wide 121/2" (320mm) deep 4" (90mm) high

COME TO VIGLEN FOR A FAST, FRIENDLY, PERSONAL SERVICE
To order, complete and send form, or ring

Carriage & Packing £3.00 VERONICA, SYLVANA OR CATHY Now on 01-843 9903

Post to: VIGLEN COMPUTER SUPPLIES, UNIT 7, TRUMPERS WAY, HANWELL, LONDON W7 2QA.

Please send me (qty) PRINTER STANDS at £15.95 each. I enclose Cheque/P.O. for £ made out to

VIGLEN COMPUTER SUPPLIES or debit my ACCESS/BARCLAYCARD No

Name "nu6" Signature

Address
PCW/8/84 -J
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There's more to
Computer Systems Ltd!

SPECIAL OFFER! - £50!

MAIN MENU
USER ENTRY SECTION

1 New customers
2 Sales invoice production
3 Payments received
4 Delivery note stock entry

14 New Suppliers
15 Purchase invoice entry
16 Payments made
17 File alteration

EXAMINATION & PRINTOUT SECTION
5 Customer files 18 Supplier files
6 Sales invoices on file
7 Customer statements
8 Debtors
9 Sales ledger & daybooks

10 VAT statements
11 Cash book

19 Purchase invoices on file
20 Supplier statement check
21 Creditors
22 Purchase ledger & daybooks
23 Fixed assets
24 Stock reports

SUNDRIES SECTION

12 Lists, labels & ledger codes 25 End of month routine
13 Trial balance 26 Finish or change disks

Please enter your selection number

TRY SIMPLE C/FACC FOR ONE MONTH FOR ONLY £50. FOR USE ON
MICROCOMPUTERS WITH CP/M, CP/M86, PC DOS OR MS DOS WITH

64K RAM MINIMUM

FOR YOUR TRIAL COPY FILL IN COUPON BELOW AND
SEND CHEQUE FOR £50 PLUS VAT TO:

M.E.M. COMPUTER SYSTEMS LTD
9 WOBURN STREET,

AMPTHILL, BEDFORDSHIRE
TEL: 0525 - 404262

AT THE END OF A MONTH'S TRIAL SEND BALANCE OF £600 PLUS VAT
OR SIMPLY RETURN YOUR COPY & DOCUMENTATION

"SIMPLE C/FACC" AND "C/FACC" ARE REG TRADEMARKS OF LOGICAL STEP LTD

OR SEND THIS COUPON TO: M.E.M. COMPUTER SYSTEMS LTD 9 WOBURN ST., AMPTHILL, BEDS.
NAME POSITION COMPANY PHONE

ADDRESS

POSTCODE
I need more information on:
VEHICLE CONTROL MICROCOMPUTERS C/FACC ACCOUNTS
TACHOGRAPH ANALYSIS FUEL CONTROL CAR SALES

DEMONSTRATION SALES VISIT/DEMO

MY NEED IS URGENT NEXT MONTH FUTURE MONTHS
MY MICRO IS OPERATING SYSTEM DISKS

ATTACH YOUR LETTERHEAD WITH ANY SPECIFIC COMPUTER PROBLEM AREAS



All our prices include VAT

CRESTMATT 41r
You want more from a computer.

We've got XTRA.

The Compatible Personal Computer
XTRA is the new personal

computer from STC Business
Systems Limited.

Developed by ITT, the XTRA
is operationally compatible
with the IBM PC/XT. That's the
highest level of compatibility
yet achieved.

Which means you can take
advantage of virtually all the
very latest and best software
packages and add-ons.

But the XTRA isn't just a
copy cat.

Further positive advantages
include a smaller central
processor than most
comparable systems. And if
you're still cramped for desk -
space, you can even turn it on
its side.

The XTRA also looks better.
It has a friendlier keyboard and
a screen that tilts and swivels

128K Computer + 2 Double -sided DD £2 419.360K each + monitor + adaptor with 5

FREE Juki 6100 (20 cps) Daisywheel Printer - Limited to lifetime of
this issue only

PRINTERS
PRINTERS AND RIBBONS OFFER
MPS 801
Shinwa CP80 + 3 ribbons
Epson RX8OFT + 2 ribbons
Epson FX80 + 2 ribbons
CBM 1526 + 2 ribbons
Inforunner Riteman + 2 ribbons
EP44
Canon PW1080A
Brother HR15 + 2 ribbons
Juki 6100 + 3 ribbons
Daisy Step 2000 -I- 3 ribbons

Call for latest prices

for more comfortable viewing.
Even IBM didn't think of that.

All this backed up with
excellent training and clear
practical instruction manuals.

And we guarantee prompt,
efficient installation and after -
sales service, too.

Call in for a demonstration.
Once you've seen the XTRA

you won't settle for anything
less.

XTRA
Personal Computer.
STC AUTHORISED

XTRA DEALER.

THE APRICOT
256K, 1 x 315K DD, £1840
+ Monitor
256K, 2 x 315K D/D £2070
+ Monitor

FREE
Two years' on -site

maintenance contract
or

Juki 6100 printer,
20 cps daisywheel and
full 12 -month warranty

Delivery: once cheque cleared within 7 days. Bankers' Drafts, Building Society Cheques, Post Orders 3 days only
Post & packing per item, £4; overnight, £7; software - no charge.

COD £3; for orders above £100 a deposit of £10 is required. Prices subject to change without
notice + goods are subject to availability. No Credit Cards.

CRESTMATT LIMITED
01.4021254.5 /723 4699 / 749 2510 (24 hours)

Telex: 267653 (DRAKE G.).

Showroom/Mail order:
67 York Street,
London W1

Head Office:
5th Floor,
Chesham House,
136 Regent Street,
London W1

DEALER INQUIRIES
WELCOME

WRITE FOR DETAILS



A COMPLETE PACKAGE - ALL THIS FOR £499!
* 80K' RAM (Exp to 144K)
* Full Stroke Keyboard
* 256K Data Storage Unit
* Daisywheel Printer
* Built-in Word Processing
* Buck Rogers Arcade Game
* Colecovision Compatible

rtofifTrridlit'iltttft..;4 1'11'111111111'11111111111

75 KEY FULL STROKE KEYBOARD

MIMMIII11/1111111111111t111t111%

111111811111111111111

110.71111ff

MEMORY CONSOLE & DATA DRIVE

- £499
Inc VAT

QUITE SIMPLY -VALUE FOR MONEY!
If you're looking for real value in a computer system, one which can handle anything from serious Word Processing to
enhanced Colecovision style video games such as Buck Rogers, look no further. The Coleco Adam is here with a package
which will make you wonder if you're dreaming when we tell you about it. A price breakthrough in computer systems, Adam is
comprised of an 80K RAM memory console* with a built-in 256K digital data drive; a professional quality, stepped and
sculptured 75 key full -stroke keyboard; a letter quality daisywheel printer and a lull word processing program built into the
Console. Two additional pieces of software, Smart BASIC and also 'Buck Rogers - Planet of Zoom (the ultimate in advanced
video games), are included as well as a blank digital data pack. Adam can be used with any domestic colour Television set.

MEMORY CONSOLE/DATA DRIVE: `The heart of the Adam system is the 40K ROM and 64K RAM memory
console which combines with the 32K ROM and 16K RAM in Colecovision to give you a total of 72K ROM (including 24K
cartridge ROM) and 80K RAM (expandable to 144K). Built into the memory console is a digital data drive which accepts
Adam's digital data packs, a fast and reliable mass storage medium that is capable of storing 256K of information, that's
about 250 pages of double spaced text! The console is also designed to accomodate a second optional digital data drive.

FULL STROKE KEYBOARD: The Adam keyboard has been designed as a professional quality keyboard that
combines ease of use with an impressive array of features. It is stepped and sculptured for maximum efficiency and has 75
full stroke keys which include 6 colour coded Smart Keys which are redefined for each new application; 10 command keys
which are dedicated to the word processing function, and 5 cursor control keys for easy positioning of the cursor at any
point on the screen. You can attach a Colecovision controller to the keyboard to function as a numeric keypad for easy
data entry. It can also be held like a calculator, a feature which makes working with numbers particularly easy. The joystick
part of the hand controller can be used in the same way as the cursor control keys, to move the cursor around the screen.

LETTER QUALITY PRINTER: The Smart Writer letter quality daisywheel printer is a bi-directional 80 column
printer which prints at a rate of 120 words per minute. It uses standard interchangeable daisywheels, so a variety of
typestyles are available. The printer has a 9.5 inch wide carriage for either single sheets or continuous fan fold paper and
uses standard carbon ribbons. It is comparable to many printers which cost as much as the total Adam package. The
printer can be used either with the Adam's Smart Writer word processing program or as a stand alone electronic typewriter.

BUILT-IN WORD PROCESSOR: Adam comes with Smart Writer word processing built-in. This program is so
easy to use that you only have to turn the power on and the word processor is on line and ready to go. Detailed instruction
books are not necessary as the Computer guides you step by step, working from a series of Menu commands. It enables
you to type in text, then completely edit or revise it with the touch of a few keys. Changes are readily made and a series of
queries from the computer confirm your intentions, so that you can continuously double check your work as you type.

COMPATIBILITY WITH COLECOVISION: By using high speed interactive microprocessors in each of the
modules, the Coleco Adam is designed to take additional advantage of both the 32K ROM and 16K RAM memory capability
in the Colecovision. If you do not already own a Colecovision Console (099 inc VAT), then you will need to purchase this
when you initially purchase your Adam Computer package (0499 inc VAT), making a total purchase price of (0598 inc VAT).

WHAT IS COLECOVISION: Colecovision is one of the worlds most powerful video game systems, capable of
displaying arcade quality colour graphics of incredible quality on a standard Colour TV set. The console (see picture
bottom left) accepts 24K ROM cartridges such as Turbo and Zaxxon and is supplied with the popular Donkey Kong
cartridge and a pair of joystick controllers. Colecovision has a range of licenced arcade hits available such as: Gorf,
Carnival, Cosmic Avenger, Mouse Trap, Ladybug, Venture, Smurf, Pepper II, Space Panic, Looping, Space Fury, Mr Do,
Time Pilot, Wizard of Wor and many others. So there you have it, Adam plus Colecovision the unbeatable combination.
Send the coupon below for your FREE copy of our 12 page Colour brochure giving details on the complete Adam system.

SILICA SHOP LTD.. 1-4 The Mews, Hatherley Road, Sidcup, Kent. DA14 40X Tel: 01-309 1111 or 01-301 1111

ORDER NOW - OR SEND FOR A FREE COLOUR BROCHURE
mi m m im im m mi m m ow um ENr -To: SILICA SHOP LTD, Dept PCW 0884, 1-4 The Mews, Hatherley Road
Sidcup, Kent, DA14 4DX Telephone: 01-309 1111 or 01-301 1111

11 LITERATURE REQUEST:
0 Please send me your FREE 12 page colour brochure on Colecovision/Adam
O I own a Videogame 0 I own a Computer

Mr/Mrs/Ms: Initials: Surname:

Address:

Postcode:

ORDER REQUEST:
Please send me: 0 Adam (add-on package only) £499 inc VAT

0 Adam & Colecovision (£499+£99) £598 inc VAT

O I enclose Cheque/P.O. payable to Silica Shop Limited
O CREDIT CARD - Please debit my Access/Barclaycard/Visa/Am Ex/Diners Club

Rev 2
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Card Number:



PRICE ON APPLICATION

BUSINESS SOFTWARE Net
1VCP-011 Advanced Visicalc Ile 218.00
Appleworks 166.00
1VCP-010 Business Forecasting Model

Ireg Visicalc) .. 65.00
1ASH-001 dBase II Version 2.4

(CP/M) 350.00
1CAX-001 Cardbox (CP/M) 132.00
ICOD-001 CDEX Training for Visicalc...
1MPR-006 Datastar (CP/M) ....... 

.

128.00
1STO-001 DB Master Version 3.02 . 134.00
1STO-002 DB Master Version 4.0 ......... ..... 189.00
1STO-003 DB Master Statistics 62.00
1STO-004 DB Master Utilities 1

(links with Visi Series) 62.00
1570-005 DB Master Utilities 2 62.00
1FOX-002 D-Util (for dBase II). 61.00
1DJR-001 FMS -80 (CP/M) ....... ........... ..... . 196.00
1ASH-002 Friday (CP/M) 165.00
1ISM-002 Graphmagic

(bar -pie charts etc). ........ ........ ........ 57.00
1BUS-002 Jack Report 65.00
1ART-004 Magicalc .......... ....... ........... 65.00
1ISM-001 Mathmagic 57.00
1SOF-001 Multiplan (DOS) ............ ........... 170.00
1BLY-001 Ornnis 64K (also for Ile)....... ..... 245.00
1SWP-001 PFS File (also for Ile) 79.00
1SWP-003 PFS Graph (also for Ile)... ..... 79.00
1SWP-002 PFS Report (also for Ile) 79.00
1F0X-001 Cluickcode (for dBase II) . 189.00
1APL-004 Ouickfile (Ile only) 57.00
1EXB-001 Savvy Professional...... ..... ............ 335.00
1VAR-001 Sidevise (Prints Visi sideways) 40.00
1MPR-015 Starindeo (CP/M) 94.50
1MPR-005 Supersoft (CP/M) ............ ........ ..... 131.00
1BUS-001 The Incredible Jack 99.00
1DJA-001 The Last One version 3.0 ..... 189.00
1VCP-001 Visicalc (also Ile) 135.00
1VER-004 Visi-k(Visicalc consolidation)._ ..... 19.45
1LCC-003 Visicalc Utilities 32.30
1VCP-006 Visidex 135.00
1VCP-005 Visible 135.00
1VCP-002 Visiplot 135.00
IVCP-003 Visitrend/plot 155.00

Inc.
VAT

250.70
190.90

74.75

402.50
151.80
43.14

147.20
154.10
217.35
71 30

71.30
71.30
70.15

225 40
189.75

65.55
7475
7475
65.55

195.50
281.75

90.85
90.85
90.85

217.35
65.55

385.25
46.00

108.67
150.65
113.85
217.35
155.25

22.36
37.14

155.25
155.25
155.25
178,25

WORD PROCESSING
1APL-008 Applewriter Ile 89.00 102.35
1APL-017 Applewriter II.... .............. 84.55 97.23
1ELI-001 Format 80 .. 123.00 141.45
IONL-003 Homeword.............. ......... 34.00 39.10
1SVS-002 List Handler 33.20 38.18
1ART-003 Magic Words 46.50 53.47
1HAY-001 Pie Writer 2.2 99.75 114.71
1SEN-009 Sensible Speller (multi version) 79.00 90,85
1ONL-003 Screenwriter Il

(7c) COLS without 80 col. card) 75.00 86.25
I680-020 The Bank Street Writer. ........... 42.70 49.10
1SVS-001 Word Handler. ..... ......... 39.85 45.82
1OUR-001 Word Juggler & Lexicheck 128.00 147.20
1MPR-001 Wordstar Version 3.31 (CP/M) . 228.00 262.20

PRINTERS
OEPS-005 Epson RX-80 25.0 288.65
OEPS-001 Epson FX-80

(160 cps & prop spacing) 379.00 435.85
OEPS-002 Epson FX-100 (wide carriage) 474.00 545.10
OWAT-001 Digiplot II (6 pen plotter) 755.00 8613.25
1APL-011 Silentype printer (Inc I/F). 192.00 220.80
OMPL-001 Star Gemini 10X 219.00 251.85
OTEC-001 Tec Starwriter FlO (40cps)......... 1099.00 1263.85

PRINTER INTERFACE CARDS
Inc.

Net VAT
1 SIM-001 Aristocard Parallel 65.00 74.75
151M-002 Aristocard Serial 71.20 81.88
1CCS-003 Asynchronous Serial/F(7710A).... 113.00 129.95
1ORN-004 Buffered Grappler . ....... ....... 169.00 194.35
1 DIG -006 Digitek Printmaster (Basic, CP/M,

Pascal) 69.00 79.35
1ORN-001 Grappler (Epson, Anadex, Centronics,

Nee) 98.00 112.70
1GR M-001 IPB 16K (serial/parallel & buffer) 122.00 140.50
1PRA-001 MPB-16K (Epson 16K buffer)....... 109.00 125.35

80 COLUMN CARDS & ACCESSORIES
1 VIS-002 Applewriter II preboot disk

(Vision 80).......... .......... ........ 18.00 20.70
IELI 003 Ramviaw BO Ile 52.55 60.43
1E1.1-004 Ramview 80 64K Ile 125.00 143.75
1VID-002 Softswitch for Videoterm) . 20.00 23.00
1UMI-002 Uterm

(inc shift mod Si front editor) 127.00 146.05
1VID-019 Ultraterm 255.00 293.25
1VID-024 Ultraterm AW preboot disk 12.30 1414
1VID-023 Ultraterm VC preboot disk... ....... 29.40 33.81
1VID-003 Video Enhancer II 83.00 95.45
1VID-010 Video Inverse Eprom 18.45 21.21
IVID 001 Video Videoterm 175.00 201.25
1VIS-003 Visicalc preboot disc

(gives 80 cols with Vision 80) ... . 39.00 44.85
1VIS-001 Vision -80

(inc softswitch & inverse) ....... . 185.00 212.75
1TYT-002 VC -Expand 80 ....... ........... ........ . . 47.00 54.05
IVER-001 Super Expander 80.2... ............ . . 76.00 87.40

MONITORS & COLOUR CARDS
1010-004 Digitek Colour card 79.00
IDMS 004 DMS RGB Colour card 75.00
OKAG 001 Kaga 12" Green Screen 105.00
1MIC-002 Microvitec Colour Monitor 265.00
1 MIC-001 Microvitec Colour Card ffor above)35.00
IZEN 001 Zenith 12" Green Screen 89.00

90.85
86.25

120.75
304.75
40.25

102.35

GRAPHICS UTILITIES & MUSIC
IPEN-005 Additional Fonts & Char Sets . . . 13.25 15.23
IBRD-005 Arcade Machine II 40.80 46.92
1808-001 Bitstik 500 series 279.00 320.86
1PEN-001 Complete Graphics System 44.00 50.60
1DBL-001 Double Stuff 28.50 32.78
1SRS-015 EZ Draw 3 3 (II, only) 26.50 30.47
1GIB-001 Gibson Light Pen 236.50 271.97
115S-004 Graforth (fast 3D plus music) 47.45 54.56
1PEN-002 Graphics Magician (new version) 37.95 43.64
1SUB-002 Graphics Package (Sublogic). .... 76.00 87.40
1SYN-004 Higher Text II

(many different fonts) 21.80 25.07
1KDA-001 Koala Touch Pads 87.00 100.05
IMTN-004 Mountain Music System

(16 voice) 246.00 282.90
IAPL-020 Pascal Animation 41.00 47.15
1APL-021 Pilot Animation Tools 41.00 47.15
1BUD-001 Pinball Construction Set 23.70 27.25
1PEN-007 Special Effects ...... ........... ........ . 26.55 30.53
1ONL-0 5 The Artist 51.30 58.99
1VSR-001 Versawriter (graphic digitizer) 179.00 205.85
1VSR-002 Versawriter Expansion Peck 1 24.70 28.40
1PHN-001 Zoom Graphic

(similar to Bistik zoom) 23.75 27.31

(creates 2 part music) 18.95 21.79
ITRO.001 S.A.M.

(Software Automatic Mouth) 65.00 74.75

1IN5-0112.- Electric Duet

WORD JUGGLER £128 + VAT
(Also available for Apple Ill)

CATALYST Ile & III
£99.95+VAT
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UTILITIES
Inc.

Net VAT
'SWD-014 Amper Array (Routine

Machine Lib) 37.25 37.66
I SWD-013 Amper Chart (Routine

Machine Lib) 32.75 37.66
1SWD-015 Amper Sampler

(Routine Machine Lib) 32.75 37.66
1SWD-012 Amato- Screen

(Routine Machine Lib) 32.75 37.66
1SEN 004 Aplus

(Applesoft Structured Basic). ... 18.95 21.79
1BEA-005 Apple Mechanic (Beagle Bros). 18.95 21.79
'SOF-010 Assembly Lang Dev

79.00
10UA-002 Bag of Tricks 24.70
ISEN-018 B.E.S.T.

(Enhanced Software Tool). . 24.70 28.40
1SEN-011 Build Using (gives "Print Using"

1GDS-001 C.I.A. (disk utility) .............. ..., 33.25
10EN-001 Copy II Plus 4.0 37.95
1SWD-011 Disk Library line CP/M & Pascal) 34.95
18E0-001 DOS Boss (modifies DOS

commands) ................. 15.95 18.34
1SEN-014 Edit Soft

(powerful macro line editor) 23.75 27.31
1WYT-001 Fast DOS 18.95 21.79
1SYN-013 Global Program Line Editor

(supports 80 cols) 39.00
1SEN-010 Image Printer II 22.80
1VER-003 Locksmith 5.0 63.00
1SWD-006 Merlin Macro Assembler 42.00
1TYT-008 Multiplan Expand 23.70
1SWD-016 Munch -a Bug.... ...................... 32.25
1HAY-010 Orca/M 66.45
1SWD-008 Printographer ............. ..... 33.00
1 PCE-002 Rosetta

(Pascal to DOS/DOS to Pascal). 35.00
lE LI-005 S.C. Macro Assembler 57.00
1043-001 Snapshot Copykit (11-, & Ile)... .. 107.00
1 SWD-009 Speedster

(assembles 12000 lines/min) .. 63.50
1 UNI-003 Structured Basic (U -Micro) 85.50
1SEN-001 Super Disk Copy III 22.00
1SOF-007 TASC Compiler

(handles very large programs)._ 113.00 129.55
1SEN-013 The Bug (assembly long

1VER-008 The Inspector 35.00 40.25
1SWD-010 The Routine Machine

(machine language routines) 40.00 4630
1 BEA-009 Type Faces (reo Apple Mechanic) 12.30 14.14
18EA-002 Utility City 18.95 21.79
1E LI-002 Wildcard Plus 113.00 129.95

90.25
28.40

21.85
38.23
43.64
40.92

44.85
26.22
72.45
48.30
27.26
37,08
76.41
37.95

40.25
65.55

123.05

73.02
98.32
25,30

OUR NEW PRICE
LIST AVAILABLE

ON REQUEST

AR  IMMEDIATE DELIVERY  FREE

SYSTEMS EXPANSION
Inc.

Net VAT
1010-001 16K Ramcard (Digitek) 65.00 74.75
1TYT-001 32K Ramcard (Titan/Saturn) 122.00 140.30
1TYT-007 128K Ramcard (Titan/Saturn) 284.00 326.60
1VER-002 128K Romeo card ..... ..... 275.00 316.25
1VIS-004 128K Vision RAM card 24030 276.00
1TYT-005 Accelerator 285.00 327.75
1 FMJ-001 Coolstack (holds 2 drives, monitor

&fan) . 65.00 74.75
1APL 006 DOS Upgrade kit (3.2 to 3.3) 36.00 41.40
1TYT-006 Ember (Titan auto RMA bank

38.18
1VSA-004 E -Z Port (games socket extender) 15.90 18.28
1VSA-005 E-0 Port II

(twin games socket extender) ....... 22.00 25.30
1HAL-002 Hal Hard Disk Serb inc ilf 1505.00 173035
1806.001 Hawk 34 way VIA card 49.00 56.35
IHAK-002 Hawk IEEE -488 card 189.00 217.35
1 LCC-001 Lower Case Adaptor

(with shift mod) 32.30 37.14
1 PCT -001 Pact Clip -on fan 28.50 32.78
Prodos Users Kit 33.00 37.95
1GLA-001 Time Kit 56.00 64.40
1010-016 Video Function Strip

Iraq Enhancer II) 28.50 32.77
1810-004 Vision 128 Ram Card 240.00 27630
1UNI-001 280 Card U -Micro (card only) 73.00 83.95
1SOF-003 Z80 Card Microsoft (incl CP/M &

247,25
1SOF-004 280 Premium Card Ile ..................284.00 326.60

LANGUAGES

1APL-014 Apple Pilot 65.55
1APL-009 Apple Super Pilot . ...... 122.50
1505-005 COBOL 80 (CP/M).............,...,...... 420.00
1MSF-001 Forth Metacraft ......... ..... ...... .. 6500
1SFT-002 Forth II 42.00
1SOF-006 Fortran 80 (CP/M) 119.00
1TER-001 Terrapin Logo 95.00
1INS-003 Transforth (full floating point) 65.95

133.40
75.38

140.87
483.00

74.75
48.30

13635
109.25
7534

MISCELLANEOUS ITEMS
Apple Mouse 128.00 147.20
1PCE-001 Disk Drive

(full Apple compatible) ..... 149.00 171.35
1PCT-002 Disk Drive Controller card. 42.00 4830
OELE.001 Disc Head Cleaning Kit

120 discs and fluid) 14.50 16.67
OALB-004 Disk Tray 140 disck, lockable) 18.95 21,79
OALB.003 Disk Tray 190 disks, lockable) 23.00 26.45
1NAM-001 Epron Programmer 55.00 69,25
ISVS 004 E -Z Learner 20.00 23.00
0011E-001 Finger Print (Epsons) 37.95 4334
1SUB.003 Flight Simulator II 32.00 3E80
16E7.001 Joystick (self -centering) 36.00 41.40
1TGP-003 Games Paddles 26.50 30.47
OBAS-002 Plastic Disc Library Box 2.25 2.58
9JDP.001 Prostar Training Guide.. ......... ........ 2530 25.00
1HAY.003 Sargon 111 32.30 37.15
Softerm 2 132.00 151.80
OPOW-001 The Plug (mains noise suppressor) 14.14

12.30
1SOF-008 Typing Tutor 11 16.50 18.97
1 BRF-002 UHF Modulator (with sound). ..... 30.00 34.50
OVIR-001 Verbatim 5.25" disks 001 . 15.95 18.34
V com Colour Prestel Software ..... ........... 57.00 65.55

29.44

POSTAGE & PACKING WITHIN UK

IrM(DEVISE for VisiCalc users
SIDEVISE allows APPLE II, II+ and Ile users to
print their VisiCalc spreadsheets sideways. No
longer does the width of the printer limit the
size of your spreadsheet.

£40 plus VAT
Available from
PACE SOFTWARE LTD.
92 NEW CROSS STREET,
BRADFORD BD5 8BS.
Tel. (02741 729306
Telex 51564

0274 729306
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PACE SOFTWARE SUPPLIES LTD.
92 New Cross Street, West Bowling, Bradford BD5 8BS
CODE NO DESCRIPTION NET INC VAT

II enclose my cheque payable to PACE SOFTWARE

I SUPPLIES LTD.

I 11+ I Ille
Name
Product for use with

I
CountyAddress

Town

Postcode Tel. No.

TOTAL
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THIS IS
THE BIG ONE!

The 2nc
Officio I

Acorn Us r
Exhi afion

OLYMPIA AUGUST 1984
Thursday 16th -10am to 7pm

Friday 17th -10am to 6pm
Saturday 18th -10am to 6pm
Sunday 19th -10am to 5pm

* Please note 10am to 2pm on Thursday 16th
is Trade Morning - By invitation only.

BIG VALUE
The success story of Acorn Computers, the BBC Micro and Electron is mirrored by suppliers who have produced

more and more hardware, software, supplies and services. And they'll all be at the exhibition - disk drives, plotters,
printers, monitors, joysticks, robots, books and magazines, all kinds of software - everything for the Acorn owner.

And of course Acorn will be there in force with all their latest developments and software.

There'll be special offers, competitions, advice centres and special events as well.

And all this for only £3.00 at the door, under sixteens £2.00. (Use the coupon to beat the queues and save £1.00).

BIG VENUE
Olympia 2 is the brand new exhibition centre next to the old Olympia. It's got everything, wide gangways, lots of

space to sit down and rest, plenty of catering areas.
Getting there is easy too, its got its own tube station, bus routes 9, 27, 28, 33, 49, 73 and 91 go right pass the door,

and there's car parking too!

BIG SUPPORT
Remember this is the Official Acorn User Show, it's the most informative prestigious and influential user show in the

country. Whether you're a businessman, serious user or games enthusiast there's something for you.

For details of exhibition stands and advance ticket sales contact the organisers.

Computer Marketplace (Exhibitions) Ltd. A Rushworth Dales Group Company, 20 Orange Street, London.
WC2H 7ED Tel; 01-9301612

BEAT THE QUEUES! SAVE MONEY! ORDER YOUR TICKET IN ADVANCE.
Buy your ticket now and save queing. There will be special entrcnces for advance ticket holders.

r Please send me

to the value of £

NAME

ADDRESS

(qty) tickets at £2.00 and (qty) under sixteen tickets at £1.00. I enclose my chequeiP0

or debit my Access card. No.

SIGNED

POSTCODE

GROUPS - Orderl5 or more tickets and you qualify for a further 20% discount.
To: Computer Marketplace (Exhibitions) Ltd. A Rushworth Dales Company, 20 Orange Street, London WC2H 7ED.
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COMPUTERS WHO NEEDS THEM?

There are very few businesses which are as efficient as they
would like to be, and as a result thousands of these companies
simply sink without trace every year. Where can we put the
blame?

Well, the economy, mismanagement of capital, product
inferiority and too -fierce competition are a few factors that
immediately spring to mind; but take a closer look - perhaps
at the very office you are sifting in now. Is it really being run to
its true potential?

When you stop and think about it, the office is often
the unrecognised focal point of a company -
deals are negotiated from it, orders are placed
from it and most importantly, information is stored
in it. It acts as a 'central processing unit' so to
speak, and therefore if your office is badly organised
how can you possibly expect the rest of the business to
function efficiently?

At Tasha Business Systems our main aim is to bring these failings to
your attention and help you find a solution to them.

Today, the storage, retrieval, and distribution of information by
means of traditional systems is not only old fashioned, but slow.
However, micro chip technology has given us an alternative in the
form of the Business Computer. One of the leading exponents in this
area is, of course, Hewlett Packard. Their new HP -150 can
provide you with the POWER to store amazing amounts of
data, recall it at a later date, revise it, make hard copies and
distribute letters, reports, mailing lists, graphs and charts to
the appropriate persons, all at the TOUCH of a BUTTON - you
won't even have to move from your chair! Whether written five
minutes ago, in the office or on the other side of the world,
within a matter of seconds your material can be presented.
With facilities like these you can be guaranteed that the
information you require is complete, up-to-date, in the correct
form and in the correct place.

So don't allow yourselves to be dragged under with the
masses, 'think before you sink' and contact us at Tasha
Business Systems where we'll throw you a life line in the form of a
free demonstration and consultation at our Kensignton
showroom. To arrange a mutually convenient date, please
telephone us on 01-938-1588.

Tasha Business Systems supply HP -150, Applellc, Apple Ile,
Apple III, Apple Machintosh, Epson, Hitatchi and Olivetti
Computer Systems and Business software to larger
organisations and educational establishments at competitive
terms.

'iaslia
N..,110"., Business Sgstems

191 Kensington High Street
London W8 Tel: 01-938-1588
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Discount Micros!
SAVE HUNDREDS OF GC Gs

on the BEST RANGE OF MICROCOMPUTERS at the BEST PRICES!
==== == ====

- Full system
64K System Unit
2 x 320K Drives
Keyboard
High Res. Monitor

T250Q.

£1798*

w SIflUS 1 - Full system
128K System Unit
2 x 600K Drives
Keyboard
High Res. Monitor

T2 20Q.

£1698*

sANYCI MBC 550

t800. £698*

128K System Unit
1 x 160K Drive
Keyboard
Spread Sheet
Wordstar

apricot - Full system
256K System Unit
2 x 315K Drives
Keyboard
High Res. Monitor

114:300. £1398*

including a range of software FREE

COil/PAiTM
(Fully IBM compatible portable computer)

I -220a

- Full System
256K System Unit
2 x 320K Drives
Colour interface
Keyboard
High Res. Monitor

£1898*

HE
-115-1.Ergig_-= ffg - Full system
(Portable Computer)

11-700._

64K System Unit
2 x 200K Drives
Keyboard
High Res. Monitor

£998*

including over £1000 worth of software

FREE

APRICOT
256K 10MB + Mon
256K 5MB + Mon
256K, 2 x 720K + Mon
256K, 2 x 315K + Mon

COMPAQ
256K, 10MB
256K, 2 x 320K

KAYPRO SANYO

£2388 Kaypro 10 £2095 MBC 550 (128K, 1 x 160K) £698

£2148 Kaypro IV £1395 MBC 555 (128K, 2 x 160K) £898

£1698 Kaypro II £998 Mono Monitor (High Res.) . £116

£1398 IBM PC
Colour Monitor (High Res.) . £398

128K 'XT' 10MB £3698 SIRIUS
128K 'XT' 10MB Colour £3898 256K, 10 MB £2998

£3398 64K 'PC' 2 x 320K £1798 256K, 2 x 1.2MB £2198
£1898 64K 'PC' 2 x 320K Colour £1998 128K 2 x 600 K £1698

r
SPECIAL!
OLIVETTI M20 £1,699*

Other machines on request.
Plus a whole range of software & peripherals.

To place your order for IMMEDIATE

Discount Micros Ltd.

7 Kensington High Street, London W.8.

Please send me

Li Quote on El Information on  Ring me
El Urgent

Name Title

Company

Address

DELIVERY, call Vanessa James on
01-938 1721 (20 lines) Phone

Postcode

Extension
PCW 8.84a

*Offer lasts for limited period only and is subject to VAT
and change without notice!



Add a modem to your computer and you've opened up a new
dimension of data comms possibilities. Choose the WS2000
and these possibilities stretch world-wide!

The control panel tells you
WS2000 operates on both British/European and Bell (USA)
standards - covering virtually global requirements. The mode
selector is switchable between 300/300, 600, 1200,1200/75

'A very versatile device, representing good value for money'
-Peter Tootill, PCW.
The Minor Miracles WS2000 modem could turn out to be the
peripheral you can't live without' -- Ralph Bancroft, PCN.
Add-on options
AA1 answer board £44.85 (inc VAT & P/P) - lets you dial out
from your computer under software control and lets WS2000

and 75/1200 speeds. answer your telephone and put your computer on-line in
Provides database entry your absence. ML1 modem/computer lead £8.05 (inc VAT &

P/P)- please specify plug, eg 25 -pin DB male. CL1 softwareWS2000 gives you access to Prestel, Micronet, BT Gold and
the galaxy of bulletin boards that exist for enquiring micro control lead £10.92 (inc VAT & P/P) for BBC Micro only. CL2
users (with WS2000 modems!). software control lead £8.63 (inc VAT & P/P) modem end

connector only.

Your Apple is vulnerable
to internal overheating and
external mains -borne
interference - either can
induce malfunctions in the
Apple's operating software,
capable of wrecking data
files and programs, losing
days or even weeks of work.

Power -Core is your
positive move to eliminate
such problems. Designed to
aesthetically complement
and fit snugly on top of
your Apple, Power -Core
features:-
 Mains Filtering for

the Micro -Processor.
 High Air -Flow

Cooling Fan.
 Additional Power

Distribution.
UP to s Perapnerals,

oN1N

i? WO()
Lst; 13_&1

'The best value
What the press says Outstanding Modem

Tfor

rdneoZZ

the WS 2000 the leader for versatility,without doubt

- Quentin Reidford, APPLE USER.
the Minor Miracles WS2000' quality and price.

WS2000 complete with BT modular line plug and socket
and full instructions for only

POWER

T X DATA  

R X DATA

CARRIER

ON LINE

75RX-1200TX

ON LINE

LOCAL

Ls' 1200

ANN
300 FULL

ORIG

Mats MODEM WS 2000

9 09 0
rThe APPLE User's INSURANCE...

Protect Your Software Investment Power -Coreand take steps to prevent costly, is supplied completetime-consuming errors NOW! with fitting instruCtions
and all necessary plugs

and cables "

S
A.S.C.A.S.C. products are fully _i.,
Guaranteed for one year
and Covered by the A.S.C. money back if not
satisfied offer. ieeturn goods ve,ttan

Pays post paa.

et.

ORDERING
Send your order, enclosing

ch'eque ed. for the total amount
due, made payable to A.S.C. Ltd.

to pay by AcCess.
send your Access op, ets

No. and Cardholder 40 King Street, Mortimer,details with order
READING RG7 3RS, UK.

Allow 28 days for Delivery Telephone: (0734) 333100

Address Au Order to

£129.95
plus VAT & P/P -£152.50.

Send in your order today!
Order by cheque/Barclaycard/Access to:
Miracle Technology (UK) Limited
PO Box 48, Ipswich IP4 2AB
Tel: (0473) 50304
Registered in England No 1756137

Trade
enquiries

invited in TECHNOLOGY(UK) LTD

PS

INICLE

DUCKWORTH
HOME COMPUTING

Software/Programmers

Duckworth is looking for high -quality software to
incorporate into a range of home -computer products.

If you are the author of software, send us a copy of
your program with instructions, stating machine and
minimum memory required.

We would also like to hear from talented freelance
programmers.

Write in confidence to:

DUCKWORTH
Software Acquisition

The Old Piano Factory,
43 Gloucester Crescent,

London NW1 7DY

PCW 25



The Complete Printer
N Ew Interface for the

Commodore 64
The Grappler gives you the print out you need from Epson, Star, Oki,
Brother, Prowriter and other popular printers. Graphics screen dumps
including inversed, double -sized, rotated/enhanced
graphics with special features

£102.00
+ VAT=

for Epson FX and RX printers. £117.30

DAISY STEP 2000
£249.00

7 DAYS
A WEEK

+ VAT=
£286.35

18cps; Bi-directional logic seeking; 10, 12, 15cps; Wordstar
compatible; 13 inch platen; 12 inch print line; auto underscore; bold
and shadow printing; subscripts and superscripts; Qume compatible
daisy ribbons; Qume compatible daisy wheel; optional tractor and
sheet feeder; optional RS 232C; serial interface; low noise; low cost;
high reliability.

Don't accept anything less
WHEELS * CABLES * INTERFACES * PAPER *

TABLES * DAISY WHEELS * CABLES *
INTERFACES * PAPER * TABLES

WHEELS * CABLES * INTE

poll et tIPP""
TABLES * D

S

seVe° daIS eel(

INTER rs

Vij
?bone* PAPER * TABLES * DAISY131313 615521v EELS * CABLES *

' * PAPER

ELS * CABLES * INTERFACES * PAPER *
TABLES * DAISY WHEELS * CABLES

ADMATE DP -80 £169.00 £

The Admate DP -80 has a large range of features and a low price.
Ideal for the first time user. 80 CPS; 80 column; Bi-directional logic
seeking; block and dot addressable graphics; sub/superscript, auto
underline, condensed, emphasised, expanded and italic print.

24 hour nationwide delivery by
Securicor £9.50 +vat. Bankers
Orders; Building Society

Cheques; Postal Orders; - same day despatch. All orders covered by
the Mail Order Protection Scheme.

©= F.

SCRUK)
FREEPOST
PETERSFIELD
HANTS GU32 2BR

0730 68521 'TELEX 88826 MYNEWS G

PERSONAL CALLERS WELCOME AT OUR
MAGNIFICENT NEW SHOWROOMS AT

12 HIGH ST., PETERSFIELD, HANTS

EPSON
QX1 0

Need increased disc capacity? We have it!
Half height drives fitted giving access to
much greater storage capacity - includes
system disc etc. Twelve months warranty.

QXwith 2 by 1 Mbyte drives (unformatted)
£1,865.00

QX1 0 with 2 by 1.6 Mbyte drives
(unformatted) £1,965.00

QX1 0 with 2 by 3.3 Mbyte drives
(unformatted) £2,426.00

Add on hard disk ten Mbyte £999.00

Special offer, buy our increased capacity
QX10 and for £264.00 get a RX8OT
Printer, Peach Text, Peach Calc, and
mailing list manager.

X COM (Hardware) Limited
648 High Road, London E10 6RN

Telephone: 01-539 4147. Telex: 8954853
All prices + VAT, delivery included.
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Away. through the
micromaze.

If all Theseus needed to
find his way out of the
maze was a ball of thread,
isn't it time there was
something just as simple to
navigate the micromaze?

At last there is. It's a
small, colourfully
descriptive book called
Through the MicroMaze.
And it's part of an equally
simple package to manage
your time, your office -
indeed your whole business.
FRIDAY! will never lead
you up a blind alley!.

FRIDAY! is genuinely the manager's best friend.
Whatever your responsibility, you'll find FRIDAY!
really easy going.
Personnel - holiday schedule - sickness records -
salary review dates Sales - prospects - sales
performance Marketing - advertising schedules -
response monitoring - competitive information
Research - new product data Buying - contract
renewal dates - supplier schedules - supplier
performance.

And because it's so good at managing files and
looking after day to day tasks in the office, all your
staff will soon find out how friendly FRIDAY! can
be. FRIDAY! will take care of:

YOUR FILING...  invoices  inventories
 wages and salaries  customers
 suppliers  sales and commissions  job
costs  personnel  automatic record
updates
YOUR PAPERWORK...  selective reporting
 quick summaries  formal reports 
 calculation
YOUR MAIL...  address selection
 standard letters  mailing labels
AND EVEN YOUR TIME...  diary
 contact lists  telephone numbers
 priority action schedules
However small your business, there's always

room for FRIDAY!. £190...

0 buys you a complete system which saves you
time, saves you money and saves you hassle.

0 buys you a book that will tell you all you need to
know about getting around today's micromaze.

0 buys you FRIDAY!'s award -winning manual for
immediate understanding and benefit.

0 buys you security. FRIDAY! is backed by
extensive technical and educational support
from the world leader in micro database systems.

0 buys you a future. Because FRIDAY! can fit in
with other popular business software like
WORDSTAR, 1-2-3 and, of course, our own
dBASE II.

So why do it the hard way, when you can take
the easy way out? If ever there was a complete
package for the beginner, it's...

'Good value at £190'
Deenagh Brook,
MicroDecision 'RITA Award 1984'
February 1984 Best User Training Manual

ASHTON .TAI
Supported by: Ashton-Tate (UK) Limited,
Cofferidge Close, Stony Stratford, MK11 1BY.
CALL: 0908 568866
Wordstar e the trademark of Mk 1:0;n0 trn I 21 is the trademark of Lotus Des chyme nt
Com Ins Frith. and dBatte II are trademarks it Ashton, Tate Int

TM
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Canon
NEW! pg.ioom
We'll help you look good on. paper

80 cols; High speed printng, 160 CPS; bi-directional
logic seeking; fantastic 27 CPS near letter quality; 23 x
18 matrix; very quiet - less than 60 dB; 4, 5, 6, 8, 10,
12, 17 CPI; down loading for user -optional characters;
high resolution graphics; handles various forms, roll
paper, fan fold, single sheet and multipart copy paper.

Fantastic Value
£269.00 £ 3+ OV9A1-35

Phone 0130 68521 - 9 to 6 seven days a week!

Canon PW1156A £369.00 £424.35

All the features of the PW1080A detailed above but 156 cols!

NOW YOU CAN
PRINT IN COLOUR

FOR JUST 099E457 85

Canon PJ 1080A £399.00 £458.85

Seven colour printer ideal for the BBC, Sirius, Apple, etc.
Seven colours print on demand ink jet printer; 70 CPS
bi-directional; high resolution graphics; will print on
acetate sheets for overhead projection; long life ink
cartridges 3.5 million characters per cartridge; eight bit
parallel interface; Epson compatible; easily replaced
colour cartridges; accepts single sheets; interchangable
character sets.

Just unbelievable value at £399.00 E458.85
24 hour nationwide delivery by

WOE I ' Securicor £9.50 + vat. Bankers
milmr mum Orders; Building Society

Cheques; Postal Orders; - same day despatch. All orders covered by
the Mail Order Protection Scheme.

SCI(UK) FREEPOST
PETERSFIELD
HANTS GU32 2BR

0730 68521 TELEX 86626 MYNEWS G
PEIRSONALCALLERS WELCOME AT OUR

MAGNIFICENT NEW SHOWROOMS AT
12 HIGH ST., PETERSFIELD, HANTS

DISC DRIVES
Sinclair QL
compatible

These you really need. Such a beautiful computer
and no fast large scale storage! Our disc drives are
Teac or Epson and are complete with case, control-
ler, power supply connecting cables and mains plug.
Twelve months full warranty. Use still allows RAM etc
to be added later. Plug in and go.
* Single cased, dual sided 40 track 500K total

unformatted £351.00
* Dual cased, dual sided 40 track 1 Mbyte total

unformatted £538.00
* Single cased, double sided 80 track 1 Mbyte total

unformatted £372.00
* Dual cased, double sided 80 track 2 Mbyte total

unformatted £585.00
* Single cased Drivetec 320, 3.3 Mbyte total

unformatted £644.00
* Dual cased Drivetec 320, 6.6 Mbyte total

unformatted £1,099.00
All prices + VAT, delivery included.

X COM (Services) Limited
648 High Road, London E10 6RN

Telephone: 01-539 4147. Telex: 8954853

SINCLAIR and QL are trade marks of
SINCLAIR RESEARCH LIMITED

Do you own or use two or more computers with incom-
patible disk formats? Then you need our universal

«FILE MOVER»
This easy -to -use file transfer program enables you to transfer
any type of files - including .COM-, .CMD- and .EXE-types of
files - from one computer to another by means of a serial link -
even if they use different operating systems! A special protocol
with checksums and automatic retransmission ensures error -free
file transfers.
Available for CP/M, CP/M-86 and MS-DOS (PC -DOS).
Prices: For CP/M : E 49.95

For CP/M-86 or PC -DOS (MS-DOS) : £ 69.95
For any two o/s's : 99.95

We also offer the following easy -to -use and well -documented
utilities:

XSUB for CP/M-86 : 39.95
D,SK UTILITY PACKAGE for CP/M (2.2)
Includes disk dump and patch, disk test, dupli-
cation and various file recovery utilities.
'The file recovery aid alone makes it worth the
price, ii-- very well -designed and friendly
human interfaces. (Microsystems).
TERMINAL for CP/M, CP/M-86 and PC -DOS

: 79.95

(MS-DOS) : 99.95
converts your microcomputer into a powerful termi-
nal. Includes ASCII file upload and download facilities.

Disk Formats available: 8" ss/sd, IBM-PC/XT, DEC Rainbow 100,
Osborne, Zenith hard and soft sector, Superbrain (JR),
DEC -VT 180 (DD), TI Professional (DD), Kaypro II, Access ss/dd,
NEC PC -8001 A, XEROX 820 (SD), Xerox 820-11 (DD), TRS-80,
Mod I (Omikron (CP/M), TRS-80, Mod 3 (MM/CPM),
Morrow Micro Decision.
Include 5 per order for handling and shipping. Specify
computer, disk format and o/s.
VISA accepted.

ek dektrokonsult 01
P.O.BOX 846, N-3001 DRAMMEN, NORWAY

Tel v(47) 3 83 15 00
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dBASE II® is, quite
simply, the best-selling
database management
system made for any
computer, ever.

And because it is so
powerful yet so easy to
use, it has become the
standard for managing
data with a micro-
computer.

Over 150,000 users.
So far.

Doctors and lawyers, accountants and
salespeople, stockbrokers and students,
big businesses and small are all managing
their data better with dBASE II. All over
the country, around the world, users have
found that dBASE II is the best solution to
all their information needs.

Knowledge is power.
With dBASE II, you can quickly and

easily create a full business information
system that does exactly what you need
done. A system that will handle today's
problems yet grow with you.

All of your data is at your fingertips with
dBASE II. Using simple English -like
commands, you add, delete, edit, display,
print and manipulate your information.

Once you've decided on what you want
done, you save the instructions so that
even your least experienced personnel
can perform the most complex business
functions with two words: Do Invoices,
Do Payroll, Do anything that needs to be
done.

A legend in its own time.
Already, books have been written about

it. Hundreds of independent businesses
are based on it. And other microcomputer
programs measure themselves against
dBASE II.

To see why, visit your nearest computer
dealer and ask for a demonstration. Then
take a package home and use it for 30
days. If it's not everything we said it was,
return it and get your money back.

But we think you'll keep it.
Can over 150,000 users be wrong?
For the name of your nearest dBASE II

dealer, contact: Ashton-Tate (UK) Limited,
Cofferidge Close, Stony Stratford
MK11 1BY. Telephone: 0908 568866

ASHTON TAI E 
LIBASE II is a r8i 1 red trademark ul Ashion-Tate

'Ashton -Talc 1983

A dBASE II User Group has been formed. For further details contact
User Group Secretariat Caroline Tanner on 0908 568866.
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THE MEMOTECH COMPUTER
* SUPERB KEYBOARD * 80 COLUMN OPTION
* 16 USER DEFINABLE FUNCTION KEYS
* INCREDIBLY FAST AT 4MHZ
* BUILT-IN ASSEMBLER, DISASSEMBLER
* 32 OR 64K USER RAM
* ALL COLOUR WITH INCREDIBLE SOUND
* INCLUDING FREE SOFTWARE

MTX 500 32K £239.13 + VAT MTX 512 64K £273.91 + VAT

Memotech disk operating system now in stock
* FDX double disk drive, complete with 80 column board plus free

software includes *Supercalc, *New Word (word processor) £657.83
* Memory expansions 32K £37.83, 64K £64.35, 128K £120.87
* Communications board £45.22

THE NEWBRAIN COMPUTER
A - £199.50 + VAT

* NEWBRAIN A OR AD

=IP * 80 COLUMN DISPLAY
* NOW EXPANDABLE TO 96K (CPM)
* UNPARALLELED EDITING FACILITIES
* COMPLETE WITH INSTRUCTION

BOOKLET AND BEGINNERS GUIDE

AD - £189.95 + VAT
* * FULL CP/M SYSTEM NOW IN STOCK *

Phone for details
EPSON PRINTERS FROM £229

MONITORS FROM £68
* TAPE RECORDER MODIFIED ESPECIALLY FOR THE

NEWBRAIN MODEL A AND AD NOW IN STOCK £29.75 +
VAT

ACCESS & BARCLAYCARD

CLOSED SATURDAYS
Open Monday -Friday 9.30am-5.30pm

EXPORT AND DEALER ENQUIRIES WELCOME

*

MEMOTECH OR NEWBRAIN SOFTWARE
* Word Processor Propen 32 (4) now with addi-

tional facilities (N) £35.75
* Pro Calc (M)(N) £37.50
* Database (M)(N) £35.75
* Invoice and credit note programme (M)(N) £39.00
* Invoice and credit note review (N) £29.50
* Customer Information File (M)(N) £28.00
* Business Expenses (including VAT returns)

(M)(N) £37.50
£28.00* Home Expenses (M)(N)

* Stock Control (M)(N)
* Mailing List (N)
* Bank and Cash balance (N)
* Mortage repayments/property investment

(M)(N)
* Address Book (N)
* Garage bookings (N)
* Hotel bookings (for 48 weeks)
* Appointments Diary (N)
* Statements (N)
* Surgery booking system (N)

N = Newbrain M = Memotech
VAT a, 15% should be added to each of the above

(include 90p P&P per program)
Phone for your nearest dealer

£39.50
£34.50
£29.00

£27.50
£25.00
£32.50
£35.75
£25.00
£39.00
£39.75

Send large S.A.E. for complete range of programs
or order direct to

ELSTREE COMPUTER CENTRE
ELSTREE AERODROME, ELSTREE, HERTS.

Tel: (01) 953 9021/6921

SATAN'S
CHALLENGE
or
(Nevil Rides Out)
A Black Magic Adventure

Dare you take up the challenge laid down by the most evil and
sinister of all beings . . the devil himself.

If you do you will find yourself alone and at the mercy of the
twisted fancies and whims of a cold and calculating mind.

Occult forces are threatening the lives of those near and dear to
you. Their only salvation rests in your hands but in accepting
the challenge your existence is put in severe peril.

In taking up the challenge you have to find The TALISMAN and
locate a pentagram which then has to be prepared for the final
rite. In the mean time forces will be opposing you making a
difficult task almost impossible.

Do not allow yourself to be lulled into a sense of security for it
will be short lived.

Many have gone before only to swell the ranks of the damned.
This is the latest adventure from the stable of Microtest and has
been written with the acclaimed features of other adventures in
mind eg save facility, quick response, simple but extensive
commands, a mixture of logical and f iendish problemsto solve.

Be warned this is an easy adventure to get into but devilishly
difficult to end.

Cassette £7.59
inc VAT

Disk (40 or 80TK) £9.45
inc VAT

MICROTEST FONT ROM.
This exciting new ROM from Microtest will enable you to get all
sorts of new characters and fonts from your BBC Computer.
Once you have produced your masterpiece on the screen, all
you have to do is use the inbuiltscreen-dump utilityto produce a
hard copy onto paper.

Typing ''HELP FONTS' gives a list of available fonts and blocks
of characters which they replace.

Available fonts are:
*Accents
*Block
*Data
*Greek
*Joined
*Maths

*Miscellaneous
*Thick

*Thin

*Vertical

Accents and miscellaneous.
Small capitals.
Like the bottoms of cheques.
It's all Greek to me too!
Standard capital with joined up lower case.
A mix of until now unobtainable Mathematical
symbols.
A few oddities which often are very necessary.
Thick text (for MODEs 06,3) to enhance 80
column mode.
Thin text (for MODEs 2&5) which makes modes
2 & 5 much more readable or perhaps
"READABLE".
For labelling graphs.

The ROM has a dump facility which will produce a screen dump
of any MODE from 0 to 6 on an Epson, Star printer, CTI CP80 or
MT80.

The ROM uses absolutely NO user memory and can be used
with word processors etc as well as normal BASIC programs.

£17.50
inc VAT

DAIRYFILE FOR DAIRY
FARMERS
Keep on that economic line between over and under
feeding!

Save time recording milk yield and calculating feed
amounts!
Quickly decide feeding policy with the 'Monthly Calving
Group' Performance Graph!
Print out a recording sheet with cows in numerical
order. Print out graphs or tables of individual cows or
Monthly Groups showing serving and pregnancy
details, illness record, Calving Index, weekly and
running total Margin over Concentrate. See at a glance
cows due for serving, pregnancy diagnosis and drying
off. Keep track of weekly total feed cost and milk sale
price.

All this and more with DAIRYFILE.
Predict cow or Monthly Group total lactation yield.
Compare with Standard Lactation Curves. All old data
preserved -compare Monthly Groups over the years.
Which is the most profitable month?
Find out with DAIRYFILE - for up to 200 lactating
cows.

1 x BOTRK
or

2 x 40TRK

£69.00
inc VAT

Min Hardware Requirement 2 x 40TK 100K Disc Drives
or 1 x 80TK 200K Disc Drives

P&P + 50p per item

available from

MICROTEST LTD
18 Normandy Way, Bodmin, Cornwall PL31 1EX

Telephone: 0208 3812
OR ANY GOOD DEALER

Large picture shows BBC Computer System and a Quickshot II Joystick. Small inset just a few of the
joysticks that will work with the patch lead. Screenshot by kind permission of SUPERIOR SOFTWARE.
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HIGH RESOLUTION
THAT COMES

HIGHLY RECOMMENDED.
"There is no doubt that the JVC range of ECM

olour monitors is excellent value for money . . .

here is no loss in quality of picture after long
ieriods . . and remember, as more and more
esolution is available with new micros, the need
Dr a better display will be that much greater."

High recommendation indeed from Personal
;omputer News. Meanwhile Acorn User said:

"It seems that all 'normal' and 'medium'
esolution monitors, including the Sanyo, are
imply inadequate to deal with the Beeb's graphics
Jad text output . . . The JVC was excellent, giving
lear, legible results . . . Was the JVC better than the
licrovitec?* Would I buy one? Yes to both
luestions."

Our RGB high resolution colour monitor (580 x
:70 pixels) sells for S,229.95 (excluding VAT) - that's a
aving of over £100 compared with other leading monitors
If similar specifications.

The unit has a 14" screen and is suitable for the
3BC Micro, Electron, Sinclair QL, Lynx, Oric, Apple, IBM
Lnd most other leading micros.

MODEL REFERENCE 1302-2 High Resolution

RESOLUTION 580x 470 Pixels
C.R.T. 14"

SUPPLY 220/240v 50/60Hz.

E.H.T. Minimum 19.5ini Maximum 22.5kv
VIDEO BAND WIDTH 10MHz.

DISPLAY 80 characters by 25 lines
SLOT PITCH 0.41mm
INPUT: VIDEO RG.B. Analogue/TTL Input

SYNC Separate Sync on R.G.B. Positive or Negative

EXTERNAL CONTROLS On/off switch and brightness control

And naturally there's a year's full guarantee.
If you order your monitor by post, you'll receive it

within ten days by courier service.
Simply post the coupon below to: Opus Supplies Ltd.,

158 Camberwell Road, London SE5 OEE. Or telephone
01-701 8668 quoting your credit card number. Or, of course,
you can buy at our showroom between 9.00-6.00pm,
Monday -Friday 9.00-1.30pm, Saturday.

*Microvitec Cub 14" monitor.

To: Opus Supplies Ltd., 158 Camberwell Road, London SE5 OEE.
Please send me:

High Resolution Colour Monitor(s) at
£229.95 each (ex. VAT).
Medium Resolution Colour Monitor(s) at
£179.95 each (ex. VAT).
Connection lead(s) at £6.00 each.

I understand carriage per monitor will cost an extra £7.00.
(N.B.A High Resolution Monitor including VAT, lead, and carriage
costs £279.39. A Medium Resolution Monitor including VAT, lead
and carriage costs £221.89).

I enclose a cheque for £ Or please debit my credit card

account with the amount of £ My Access/Barclaycard

(please tick) no is

Please state the make of your computer

Name

Address

OPUS.
Telephone Opus Supplies Ltd



SCI(UK) SETTING NEW STANDARDS
.ti,4- I;;;';,1;:ii\';':;', IN CUSTOMER SERVICE

0730 68521 ANY DAY INCLUDING SUNDAY
SON LOW PRICE SPECIALS FROM £199

EPSON RX80 (DOT MATRIX)

EPSON RX8OFTRX8OFT (DOT MATRIX) £3,W £239
EPSON FX80 (DOT MATRIX) YaK £324
EPSON MX100 (DOT MATRIX) g4-75 £365
EPSON RX100 (DOT MATRIX) OW £385
EPSON FX1 00 (DOT MATRIX) £569" £499

NEW!Canon P*110E3

03X

OA

+ VAT=
£228.85

4- VAT=
E274.85

+ VAT=
f 372.60

+ VAT=
£419.75

+ VAT=
E442.75

+ VAT=
f 573.85

£269.00
+ VAT= £309.35

80 cols; High speed printing, 160 CPS; bi-directional
logic seeking; fantastic 27 CPS near letter quality; 23 x
18 matrix; very quiet - less than 60 dB; 4, 5, 6, 8 10,
12, 17 CPI; down loading for user -optional characters;
high resolution graphics; handles various forms, roll
paper, fan fold, single sheet and multipart copy paper.

ALSO AVAILABLE THE CANON PW1156A as above but 156 cols £369.00 TS;

PHONE 0730 68521 INCLUDING SUNDAY!
JUKI 6100 just £349f401-35 SHINWA CP80 £179.00 £205.58

20CPS: Bidirectional 8- Logic
10, 12, 1 5 Er Proportional
Spacing; Wordstar compatable
2K Buffer; 13 inch Platen
Underline; backspace Et lots more
Centronics Interface Standard

OPTIONAL RS232
TRACTOR AND
SHEET FEEDER

Friction and tractor feed as
standard. 80cps.
Bi-directional logic seeking
13 x 9 dot matrix giving true
descenders, sub and superscripts
Italic printing and auto underlining
Condensed, emphasised,
expanded and double strike (can
be mixed in a line). Parallel
interface fitted as standard

WE WILL MATCH ANY GENUINE PRICE ADVERTISED
SCI(UK) IS NEVER BEATEN ON PRICE

MANY MORE PRINTERS
AVAILABLE 1,000s OF
BARGAINS
SEND NOW /
FOR THE
FAMOUS

CATALOGUE i £189.00
SCI(UK)

I

FIDELITY 14" COLOUR
MONITOR &

COMPOSITE VIDEO

I VAT -
E217 35

24 hour nationwide delivery by Securicor £9.50 + vat. Bankers Orders;
Building Society Cheques; Postal Orders; - same day despatch. All
orders covered by the Mail Order Protection Scheme. Nationwide
maintenance contracts arranged. Educational discounts very welcome.

SCI(UK)

I lit III It I 1 /
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We have interfaces and cables
for all types of computers,
including CMB 64, Vic 20,
APPLE, TRS 80, IBM, BBC,
SPECTRUM, DRAGON,
TANDY, SINCLAIR,
APRICOT, SIRIUS,
MONOTECH, QL,
ADVANCE,
TEXAS ETC

FREEPOST
PETERSFIELD DEALER ENQUIRIES

HANTS GU32 2BR WELCOME WRITE

0730 68521 TELEX 86626 MYNEWS G
FOR DETAILS

CALLERS WELCOME SEVEN DAYS A WEEK TO OUR
SHOWROOM AT 12 HIGH ST., PETERSFIELD, HANTS

3 2 PC W



Now There's a Choice
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New
The RAIR Business Computers

Now there's a choice of RAIR Business
Computers, from an entry level floppy disk
system, through a high -capacity hard disk
system.to ourestablished high-performance
multi-user system, all fully compatible and
upgradeable.

Our new RAIR Business Computers
incorporate a host of advanced features,
including new high speed dual 16 -bit and
8 -bit processors for high performance
software compatibility, colour displays for
increased legibility, and multiple printers for
user convenience. And our new software
catalogue offers the best in business

packages, including the latest Peachtree
Business Management System, dBase
database manager, WordStar Professional
word processor, SuperCalc II spreadsheet,
and many more, all implemented for full 16 -
bit multi-user operation in colour.

So when you're choosing a new computer
for your business, the choice is obvious -a
new RAIR Business Computer.

For full details of the new RAIR Business
Computers phone Teledata on 01-200 0200,
or write to RAIR Limited, 6-9 Upper St
Martins Lane, London WC2H 9PS.

MWO AMM

Peachtree is a trademark of M S A
dBase is a trademark of Ashton Tate
WordStar is a trademark of Micropro
Supercalc is a trademark of Sorcim



Teach yourself software
in minutes. Not hours.

Insert an ATI training disk,
and presto! Three minutes later,
you're practicing usable skills.
Within an hour, you're proficient.

Even if you're never
touched a computer before.

ATI's self -prompting disk
simulates the actual software
on the screen of your personal
computer. If you have
a question later, the
helpful handbook is set
up to give you the
answer in 15 seconds.

ATI Training
Power is faster because
it's Performance Based.
Instead of taking time
teaching you how a
program works, ATI
shows you how to put
it to work. Right away.

ATI's unique
Performance -Based
Training is widely used
by many Fortune 500
companies, such as
IBM, DEC, Xerox, NEC, and Toshiba. Not to mention
thousands of small businesses.

ATI's training programs operate in virtually every
business oriented microcomputer.

Match ATI's selections with your software library,
and order today.
Integrated Software

ATI Training Power makes it easy to learn and use
the powerful new integrated software packages currently
entering the market.

ATI TRAINING POWER

TEACH
YOURSELF

Learn easily with
our simulated
software.
Training disk and
handbook.

11111111111111111DM=

Word Processing
ATI's Word Processing

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

Database
Management

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

Financial Planning
What if you could learn to

do a complete "what if" spread-
sheet analysis in less than an hour?
ATI's Financial Planning Series
teaches you this and more. Turn
software packages into powerful
management tools, quickly.

Operating Systems
Learn to prepare, monitor,

maintain, and troubleshoot your
own system like a pro, with ATI's
Operating Systems Series.

Programming
ATI's Basic Programming Series teaches you how to

write, enter, debug, and use programs that analyse
business expenses, organize mailing lists, and more.
Accounting

Now it's easy to put your accounting on computer,
with an outstanding software package and ATI Training
Power to get you (and your bookkeeper) up to speed,
rapidly and cost-effectively.

Please rush me ATI Training
each for this software:

Integrated Software
0 Lotus 1-2-3

Database Management
O dBASE II-vol. 1 & 2
0 EasyFiler

Word Processing
0 WordStar-vol. 1 & 2
0 EasyWriter II
0 Perfect Writer
0 Spellbinder
0 Benchmark

Financial Planning
0 Multiplan
0 SuperCalc

VisiCalc
0 Perfect Calc
0 EasyPlanner
0 Microplan

Power'" programs, at $75

Operating Systems
0 PC DOS
0 MS DOS
0 CP/M

Programming
0 BASIC
 APPLESOFT BASIC

Accounting
0 BPI Gen. Acct.
CI Peachtree General Ledger*
0 Peachtree Accounts Receivable*
0 Peachtree Accounts Payable*
*PCIMS) DOS formats only.

My Disk Drive is:
 SSSD
E DSDD
E SSDD
 DSSD

My computer brand is:

Enclosed is $75 each plus $15.00 shipping

Name Phone!

Street

City State Zip

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

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

ATI Training Power-
The following names are trademarks of the following companies: ATI Training Power, of American Training International; CP/M, of Digital Research; PC -DOS, of IBM; WordStar,
of Micropro; Benchmark, of Metasoft; EasyWriter, EasyFiler, and EasyPlanner, of Information Unlimited Software; MS-DOS, and Multiplan, of Microsoft; dBASE II, of Ashton-Tate;
SuperCalc, of Sorcim; VisiCalc, of VisiCorp.; Microplan, of Chang Laboratories; Peach Calc, of Peachtree Software; ATI Training Power, Software Sampler, of American Training
International; Spellbinder, of Lexisoft; Perfect Writer, ancrPerfect Calc, of Perfect Software; Lotus, of Lotus. 01983 American Training International,



Microware announces
anew concept in IBM sales:

The immediately available PC.
If you've wasted a lot of time lately ringing IBM dealers
only to find they cannot give you a delivery date, try us!
We will:
 Provide the widest range of software support.
 Offer comprehensive maintenance contracts.
 Take pride in our unparalleled after -sales service.
 Analyse and identify your requirements.
 Advise on your system needs.
 Supply and install your equipment.

SOFTWARE

MULTI-USER PEGASUS £295.00
Sales Ledger
Purchase Ledger
Nominal Ledger
Invoicing
Order Processing
Stock Control
Payroll
Job Costing

 Auditman -X1500.00
 M inuteman 4750.00
OPEN ACCESS- LOTUS EATER
 Only £475.00
 Database
 Spreadsheet
 3-D Graphics
 Word Processor
 Appointments Diary
 Communications
LOTUS 123-n75.00
 Database
 Spreadsheet
 Graphics
VARIOUS SELECTION
 PC Thtor 2.0-X41.00
 CBasic- X140.00
 Pascal/MT+ £420.00
 Microsoft 'C' £384.00
 Chess- £61.00
 Norton Utilities- £56.00
 Backgammon- £35.00
 Electronic Disk- £50.00
 Copy H pc- £29.00

IBM Authorised Dealer

DATABASE PACKAGES
 dBASE II - X375.00
 DMS- £195.00
 Delta- £495.00
 Everyman - £475.00
 Knowledge Man --£350.00
WORD PROCESSORS
 WordStar -£245.00
 Microsoft Word/Mouse-£340.00
 Multimate- £340.00
 Wordcraft- £340.00
 Word Perfect -X425.00
 Send telexes from IBM PC -

£1750.00
APPLE LINK
 Quadlink turns PC into Apple -

£495.00
ARABIC IBM PC
 Conversion to Arabic -X590.00
 Arab Word Processor -X595.00
PRINTERS FROM £250.00
 Epson FX-80/FX-100/LQ1500
 Brother HR15/HR25
 NEC Spinwriter
 Sheet Feeders Available
 1j/peface Catalogue Available
 Acoustic Hoods from £295.00

THE PROFESSIONALS
 Full training provided
 Free 12 months warranty
 Leasing deals arranged
 Highly competitive quotations
 I,ongand short term rentals

- Newsflash -
Pegasus links to

Multiplan ( Delta
with

report generator.

HARDWARE

BASIC SYSTEM
 IBM Personal Computer

64K RAM. Single sided Disk
Drive
Keyboard. Screen -XI 567.00

 IBM Personal Computer
128K RAM. Twin 360K Drives
Keyboard. Screen -£2087.0O

BUSINESS SYSTEM
 IBM Personal Computer

256K RAM. Twin 360K Drives,
Keyboard. Screen - X2299.00

HARD DISK SYSTEM
 IBM Personal Computer

128K RAM, 10Mhyte Hard I )isk.
Single 360K Floppy Drive
Keyboard. Screen -1:4078.00

HERCULES GRAPHICS CARD
 Additional Cost only X185.00

COLOUR SYSTEMS
 Additional Cost only ,f405.00

ICROWARE
BUSINESS SYSTEMS

537 Holloway Road London N19 5SS 01-263 1124 Telex 297598
14 Charles Street Hanley Stoke-on-Trent 269 883

PC W 35
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Level 9 Computing specialise in
hugh, pure -text puzzle
adventures with detailed scenery
and a wealth of puzzles. All games
have over 200 locations and a
save game feature, and cost
£9.90 inclusive.
MIDDLE EARTH ADVENTURES

1: COLOSSAL ADVENTURE. A
complete, full size version of the
classic mainframe game
"Adventure" with 70 bonus
locations added.
2: ADVENTURE QUEST.
Centuries have passed since the
time of Colossal Adventure and
evil armies roam The Land. With
cunning, you must overcome the
many obstacles on the road to the
Black Tower, source of their
demonic power, and destroy it.
3: DUNGEON ADVENTURE. The
trilogy is completed by this
massive adventure, set in the rich
caves below the shattered Black
Tower. A sense of humour is
essential!

THE FIRST SILICON DREAM
ADVENTURE

4: SNOWBALL. The first of Pete
Austin's second trilogy. The giant
colony starship, Snowball 9, has
been sabotaged and is heading
for the sun in this giant game with
7000 locations.

THE LORDS OF TIME SAGA
7: LORDS OF TIME. Our
congratulations to Sue Gazzard
for her super design of this new
time travel adventure through the
ages of world history. Chill to the
Ice -age, go romin' with Caesars
legions, shed light on the Dark
Ages. etc etc.

LEVEL 9 ADVENTURES
BBC 32K COMMODORE 64 SPECTRUM 48K
LYNX 48K NASCOM 32K ORIC 48K ATARI 32K

Level 9 adventures are available at £9.90 from good computer
shops, or mail order from us at no extra charge. Send order, or SAE
for catalogue, to the address below - and please describe your
micro.

LEVEL 9 COMPUTING
Dept , , 229 Hug henden Road, High Wycombe, Bucks HP13 5PG

REVIEWS

"Adventures which have a fast
response time, are spectacular in
the amount of detail and number
of locations, and are available to
cassette owners .. Simply
smashing!" - Soft, Sept 83
"Colossal Adventure is included
in Practical Computing's top ten
games choice for 1983: "Poetic
and tough as hell." - PC, Dec 83
"To sum up, Adventure Quest is a
wonderful program, fast, exciting
and challenging. If you like
adventures then this one is for
you" - NIL UG issue 7.3

"Dungeon Adventure is
recommended. With more than
200 locations, 700 messages and
100 objects it will tease and
delight!"

- Educational Computing, Nov 83
"Snowball . As in all Level 9's
adventures, the real pleasure
comes not from scoring points but
in exploring the world in which the
game is set and learning about its
denziens this program goes to
prove that the mental pictures
conjured up by a good textual
adventure can be fe i .ore vivid
than the graphics available on
home computers."

Which Micro?, Feb 84
"Lords of Time. This program,
writen by newcomer Sue Gazzard,
joins my favourite series and is an
extremely good addition to Level
9's consistently good catalogue ..
As we have come to expect from
Level 9, the program is executed
with wonderful style - none of
those boring "You can't do that"
messages! Highly
recommended." - PCVV, 1st Feb 84

&-4114--71-471471L-714-71-47WIL77- 1-471-01W47-01-4171T-71WIT-71WIT-71WIT-71-4--74771z

DISK DRIVES SUNDRIES

£145
Inc VAT

Single Computer Concepts ROMs from £32

100K Chinon 401 £145 Acorn Business Software £24

200K Sankyo 3" 40T £190 Torch Ext. Processor

400K Cumana 80T £215 software £299

400K Mitsubishi 40 ROT. £229 Torch Ext. Processor

software - twin drives £749

Double Also available. Floppy disks, library cases. cables.

400K Sankyo 3" 40T £374 paper. ribbons etc.

800K Cumana 80T £409

800K Mitsubishi 40 80T £439

PROCESSORS

(
BBC Model B , £399

BBC With DFS £469

Acorn Z80 Ext Processor £299

Acorn Electron £199

Acorn Kende DFS Kits f rom £97

OLD

EXIT 2 FROMv
OLD ST -_-.,

UNDERGROUND

le FIRE

STREET

,=,[

4 MINS WALK FROM OLD ST UNDERGROUND

O

/A £P

DOT MATRIX MONITORS

£219
nc VAT

£75
inc VAT

Star Gemini 10

Star Delta 10

KDC FT -5001

Epson RX80

Epson RX80 F T

Epson FX80

Printer Cables

£249

£365

£234

£219

£249

£379

£12

Prices shown are for cash & carry

sales and are correct at time of

printing

ALL PRICES
INCLUDE VAT

Monochrome
Sanyo DM2112

Sanyo DM8112CX

Teco with zoom

Colour

Microvitec 1431 14310L

1431 (RGB PAL AUDIO)

Microvitec 1451 14510L

Fidelity CM14

ITT TV 'Monitor

£75

£103

£105

£197

£225

£309

£209

£280
SOLAREpi
rOXTil

rn

Export price list available.
Mail order and credit cards
accepted
OPEN 9-6 Mon -Sat

57 HOXTON SQUARE
LONDON Ni

DAISYWHEEL

01-729 1778

The Experts JUKI 6100

Silver Reed EXP500

Daisy Step 2000

Printer Cables

£375

£315

£249

£12

36PCw



HIGH QUALITY COMPUTER DESKS
AT HIGHLY COMPETITIVE PRICES.

THE ORGANISER DESK.
 Top shelf for monitor/printer.
 large desk top area.
 Lower shelf for paper/book storage.
 Teak finish  On castors.

*Self assembly
 Ample room in front of the

shelf for you to sit comfortably
 Assembled Dimensions:

H.31" W.40/4" D.26" Only £59.95.

THE APOLLO RANGE OF BUSINESS DESKS.
 10 models available to suit leading computer

systems.  Immediate delivery
 Sturdy steel underframes.
 Scratch resistant surfaces.
 Lockable castors.  Prices from £100.

All are on display in our showroom and are available from us or dealers throughout
the U.K All prices include VAT and delivery.

For further details contact us at:
158 Camberwell Road, London SE5 OEE. Telephone: 01-701 8668.

HISCOPT PASCAL DEVPAC
Quality System Software

HISOFT PASCAL 4T

p,us.
)pus Supplies Ltd.

'... I haven't seen any other compiler that could match Hisoft's Pascal" ... Using the Spectrum Micro - Autumn 1983.
"This is a very impressive product ... of benefit to any Spectrum programmer" ... David Bolton ZX COMPUTING Aug/Sept 1983.
Just two comments from full length reviews of our powerful and virtually full implementation of Standard Pascal. The advantages of using the Pascal language are
many; fast, self -documenting and truly structured programming - many schools and universities insist on a good knowledge and understanding of Pascal for their
Computer Studies courses.
Now you can learn and use Pascal on your home micro; Hisoft Pascal is available for a wide range of home computers, including the 48K Spectrum. Typically,
compiled programs run 40 times faster than their interpreted BASIC equivalent - and sometimes up to 1,000 times faster!
Hisoft Pascal supports all the Standard Pascal data structures and statements: INTEGERs, REALs, CHARacters, ARRAYs, SETs, RECORDs, POINTERs,
Enumerated types, FOR ... DO, REPEAT ... UNTIL, WHILE ... DO, CASE ... OF and many pre -defined Procedures and Functions (e.g. SORT, TAN, SIN, COS,
INLINE, PEEK, POKE etc. etc.) - it is not a Tiny Pascal but a powerful educational and development tool which allows the user to develop true high-level
language skills while attaining execution speed close to that of machine -code.
Hisoft Pascal for the ZX Spectrum now comes complete with ZX Microdrive support (anything you can do with tape you can do with Microdrive) and a
Turtle Graphics package which allows easy creation of complex graphic programs.

HISOFT DEVPAC 3
"... DEVPAC is most highly recommended. The documentation is first class" .. . Your Computer - May 1983.
". . it is impossible to recommend any other development package for the Spectrum over DEVPAC." ... Adam Denning - ECM April 1984.
Need we say more? DEVPAC 3 is a very powerful assembler, editor and disassembler/debugger. Forget about buying lots of separate packages for your
machine -code development - it's all in DEVPAC 3. A full Z80 assembler with conditional assembly, all standard directives, full arithmetic (*, /, +, OR,
XOR, AND, MOD), many assembler commands for controlling object code generation, listing, printing etc., full line editor with advanced facilities like
search/replace string, 'include' facility that lets you assemble from tape (or Microdrive) without taking up memory for your source text AND a superb
disassembler/debugger with 'front panel' display of Z80 registers and flags with commands like search for string of bytes, copy memory, disassemble
memory (to an assembler textfile, if you wish), list memory in ASCII, set multiple breakpoints, and, above all, single-step through machine code programs,
one instruction at a time, EVEN IN ROM!
DEVPAC comes complete with a 45 page user manual.
On the ZX Spectrum, DEVPAC fully supports the ZX Microdrive, allowing assembly from microdrive, saving of text to and from Microdrive and saving of
object code to Microdrive - DEVPAC still fully supports tape as well.
Prices:
Hisoft Pascal 4T (ZX SPECTRUM) £25 inclusive

(NewBrain, SHARP MZ700 etc) £35 plus VAT
Hisoft Pascal 4D, many disk formats £46 inc.

Hisoft DEVPAC 3 (ZX SPECTRUM) £14 inclusive
(NewBrain) £25 inclusive

jo'and others

HISOFT
180 High Street North

Dunstable, Beds. LU6 1AT
Tel: (0582) 696421

PC W 37



Only £595 + VAT

The HR1
Bi-directional -17 CPS - some
features as below, but without
keyboard and lift off facility.

THE HR1 THE FINEST PRINTER/TYPEWRITERS MONEY CAN BUY.

THE CROWN RANIER
ONLY £795 + VAT

Compatible with

SHARP

OSBORNE

APPLE II

APPLE III

TELEVIDEO

TANDY

BBC

MIMI
TEXAS 30/30

PET

HEWLETT PACKARD

SUPERBRAIN

SIRIUS

XEROX

IBM

In fact most computers

77-11-7-1'n7
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CROWN RANIER -The leader of all interfaced daisy wheel printentypewnters Here's why:

The unbeatable Crown Ranier is the only heavy duty daisy wheel printentypewriter which runs on a linear motor- no belts or cables to break, stretch or wear-and uses the IBM ribbon and lift off correctors.
The reliability has become legend in these days of expensive electronic typewriter breakdowns.

INTERFACES CENTRONIC - IEEE - RS232 - FULL KSR (Keyboard send and receive) at small extra charge - no external boxes- interchangeable daisywheels - variablepitch - three free daisy wheels

- automatic whole line correction - easily copes with standard printed forms - 135,000 characters per ribbon (at least twice the average character length) - standard lift off correctors - a
printer/typewriter at the flick of a switch.

Perfection as a typewriter (now used by local authorities and multi -nationals), perfection as a printer.

Beware of lightweight, low cost machines-these can never give long term reliable service. THIS MACHINE WILL!! The professional machine.

Ask you local computer or office equipment dealer for further information. EX STOCK DELIVERY.

SOLE UK DISTRIBUTOR. TRADE ENQUIRIES INVITED

Fir ref=vvis./4 L.r.i BUSINESS CENTRE
56-58 SOUTH ST., EASTBOURNE,

SUSSEX. (0323) 639983.

`1111AINT-INSURE'
#o44A more EXTENSIVE yet LOWER PRICED alternative to computer

MAINTENANCE

0Providing FULL engineering support services nationwide

`MAINT-INSURE's' insurance covers:

 Fire and theft
 Accidents, negligence, operator error
 Electrical or mechanical breakdown

 Damage in transit
 Cost of recompiling data

IN SUMMARY
MORE EXTENSIVE COVER THAN NORMAL
MAINTENANCE AND NO ADDITIONAL COMPUTER
INSURANCE IS NECESSARY

`MAINT-INSURE's' engineering support

includes:

 Response within 24 hours

 Nationwide on site maintenance
 Loaned replacements of defective

equipment

 Fully trained experienced Service

Engineers

 Full workshop facilities

114 SUMMARY

AS COMPREHENSIVE A SUPPORT SERVICE AS
THAT OFFERED UNDER A MAINTENANCE
CONTRACT

For further details contact James Beresford Associates, FREEPOST, Curdridge, Southampton S03 2GJ
or ring Botley (04892) 87984



They're here! Two of the world's most
sophisticated, imaginative languages.

LOGO and micro -PROLOG.
Now they're both available for the 48K

Spectrum. So you can sample the programs
thousands of computer owners can only talk
about!

LOGO and micro -PROLOG are exciting,
new -generation languages. They let you
create descriptive, imaginative and powerful
programs.

And -for such sophisticated languages -
they're available at astonishingly low prices:
f24.95 for micro -PROLOG and f39.95 for
LOGO!

LOGO is a powerful programming
language based on logic.

It's very easy to learn, so it's proved highly
successful in schools.

LOGO puts you in command of a
graphic turtle' (a moving, on -screen cursor).
Each program instruction you make has a
direct effect on the turtle. You can change its

position, alter the direction it points in, and
then use it to create complex shapes, images
or designs.

With LOGO, you've the means to
develop very imaginative ideas-and see the
results immediate y!

The Sinclair version of LOGO comes with
two comprehensive manuals. It features
turtle graphics, colour and sound, and has full
list processing capabilities. It's also Microd rive -
compatible, and can control a mechanical
turtle or robot.

micro -PROLOG lets you explore power-
ful aspects of artificial intelligence.

It's a fifth generation language, specially
adapted from PROLOG -the language
chosen by the Japanese for the next genera-
tion of artificial intelligence machines.

Using micro -PROLOG, you develop a
dialogue with your computer. First, it allows
you to construct a database of relationships

using simple English phrases. And then, you
can ask the computer questions relatingto the
database.

Your micro -PROLOG package includes a
front-end program called SIMPLE (for new-
comers to the language), plus a User Manual
and 300 -page Primer. For more advanced
users, a micro -PROLOG Reference Manual is
available separately at f9.95.
Without doubt, LOGO and micro -PROLOG
set new standards for future computer
languages. You'll find them in major stores
and all good computer shops-today!

Sinclair Research Ltd, Camberley (0276) 685311.

r Sinclair, ZX and ZX Spectrum are trade marks of
Sinclair Research Ltd.



The new Electron from Acorn.
Ask any child at schoolwhy

it's worth 099.
Most British children have one thing in common

with the new Electron microcomputer: they speak
the same language.

You see, the Electron is the first
microiremotely in this price range to
use BBC Basic, the computer
language that is rapidly becoming
the standard in British schools.

But that's not all. Most
children will feel at home with
the Electron as soon as they lay
hands on it.

This is because it has
developed out of the Micro that
has been chosen by over 80% of
schools participating in the
Government's current Micros In
Schools project. It has a similar
keyboard and has most of the
functions of this much acclaimed
(but naturally, more expensive) machine.

So now children will be able to continue their
computer studies at home. They'll be able to use the
same educational programs they use at school. And,
if asked nicely, they'll be able to help willing adults
take their first steps into computing.

All this for only £199.

A micro technology break -through.
And now a few

reasons for adults why

the Electron is such an exceptional machine
at the price.

The Electron is neat and compact.Yet it
is fast and powerful. (Full details,

'
unnml

,41111111111111111"

for the technically minded,
are in the box opposite.)

It produces high
quality sound using its
own internal speaker.

And it offers a range
of facilities many larger
more expensive machines
just cannot match.

For example the Electron's
colour graphics have the highest
resolution of any home computer.

isis because the chip that
controls the s hits, specially
designed by Aco , is one of the

most advanced of its kind. As a result,
the Electron delivers twice as man characters across
the screen as its closest compe r.

Built to last a d to grow.
The Electron has been designed and built to be

a permanent part of the family, year in year out.
Particular care has been paid to the keyboard.

It is electric typewriter style: robustly constructed
with a good, solid 'feel: It has a space bar, and single

entry keys for key comman s.
klOW YOU'VE UASTERED QUO

la COULD MOVE ON TO
MANAGEMENT

t1/415TERS,
MONEY

In other words it's comfortable and
easy to use, avoiding the need for the

manual gymnastics sometimes associated with
calculator style keyboards.

And it will grow with you via expansion
modules, that Acorn are developing, to take peri-
pheral additions such as printers and disc drives.
So as your knowledge, interest and ambitions
develop, the Electron can develop with you.

Additionally, to give you all the support
you'll need to generate your own applications
software, we've established a phone-in service
attended by specialists to give advice, encourage-
ment and practical help.

A gentle teacher.
The Electron plugs straight into virtually

any TV set and cassette player so you will be



ready to go as soon as you get it home.
It comes not only with a comprehensive user

guide,which describes the machine and its functions,
but also with a book that takes you step by step
through the basic principles

Money Management" through "Starship Command"
to "Creative Graphics" (which, incidentally, includes
some spectacular three-dimensional rotating shapes).
Naturally, with its strong educational links,

educational software will be extremely
of programming. EXPERTS LIKE 'WHAT MICRO?'

AND ME RATE THE ELECTRON
A free taste HIGHE2 THAN ANN OF THE

of its versatility. COMPETITION.
You will also receive

an "Introductory" cassette which
will put the Electron through

its paces showing you a
little of what it can do

with its 64k of memory
(32k ROM, 32k RAM).

The cassette will
give you a taste of

hose exceptional
colour graphics we men-

ioned earlier; of its ability
to play and notate music, and

show you how it might help in
home accounting. It will challenge you

to a few games and will, if you ask it, do your whole
family's biorhythms in a matter of seconds.

You will in short, through the 15 separate
programs it contains, get a glimpse of the Electron's
potential. But only a glimpse, for that potential is as
limitless as your own interest and imagination.

A widening range of software.
To help you realise some of that potential,

Electron software already ranges from "Personal

important for the Electron and even now 0 and
A Level revision papers are being processed for
Electron users.

How to get your Electron.
The Acorn Electron can be found at local

Acorn dealers and major high street stores. However,
if you would like to order one with your credit card,
or if you would like the address of your nearest
supplier, just phone 01-200 0200.

Technical Specifications

Hardware.
2MHz 6502.
32K ROM 32K RAM (64K total).
High resolution graphics 640 x 256 max.
Seven display modes.
8 colours and 8 flashing colours.
1200 baud CUTS tape interface with motor control.
Expansion bus for add-on interface modules.
Internal loudspeaker.
PAL UHF output to colour or black and white domestic TV.
RGB output for colour monitor.
56 key full travel QWERTY keyboard with spacebar.

Software.
BBC BASIC.
Extensions include interger, floating point and string variables. multi dimen-
sional arrays: IF ...THEN ... ELSE, REPEAT... UNTIL, procedures with
local variables.
Operating system allows plot, draw and fill commands.
Event timing.
Built-in assembler.
6502 assembly language can be mixed with BASIC.

TheAcorni Electron.



HE TRUE AND HIGHTEC 16 BIT ..
. . . FROM JAPAN'S MOST ADVANCED AND WELL-KNOWN MICRO/MINI COMPUTER

MANUFACTURER, PANAFACOM, TIED UP WITH SAKATA.

Processor Intel 8086 running at 8 MHz
RAM memory 128 K expandable to 512 K
Operating MS-DOS Ver 1.25/2.00
System CP/M-86
Display Unit Super high resolution

colour or monochrome,
640 x 400 pixels.

Keyboards ASCII, UK, French and German.
Other local keyboards available
on request.

Communication 2 -serial port and one Centronics
parallel port as standard.
IEEE -488 is optional.

System expansion Unit

Disks 2 x 720 Kbyte floppy disk
10 and 20 M byte Winchester
disks are optional.

Expansion Unit 5 expansion slots and 10 M byte
Winchester disk with Cache
memory.

Complete System with Color -Graphic

Integrated Desk Top Micro as well as portable
for your business, supported by different applica-
tion packages.

Fastest speed with excellent colour capability
and full range of sofiwares.

Well designed to meet current and future
demand.

Quality micro with reasonable price you have
never seen.

SAKATA SHOKAI GmbH

Software
BASIC -86. Advanced BASIC. L -II COBOL,
FORMS -2, ANIMATOR, Multiplan, WordSta
SpellStar, MailMerge, TSS support program,
1-3270 emulator

IEEE -488 BOARD

MS-DOS, BASIC -86 and Multiplan are trademarks of Microsoft Corporation.
Wordstar, MailMerge and SpellStar are trademarks of MicroPro International
Corporation. LEVEL II COBOL, FORMS -2 and ANIMATOR are trademarks of
Micro Focus Limited. CP/M-86 is a trademark of Digital Research Inc.
Duet -16 is a trademark of SAKATA SHOKAI, LTD.

COUPON Please send us more information about:
 DUET -16  Printers  Monitors

 Plotters  Floppy -Disk Drive

Name: City,

Street. Phone, PCW8.84
14einhulsen 15, D-4010 Hilden, West Germany

Tel 010 49 2103 5730 Tlx 8581689 Sktd Telefax 02 11-32 59 19

SAKATA UK Rep Office: 48 Sutton Park, Broad Blunsdon. Swindon, Wiltshire SN2 4W. Tel: 0793 721419. Tlx: 449666. tlb

Other products: low-cost peripherals - printers, plotters, monitors and floppy -disk drives. Now available. Please enquire.



The Graduate.
The first IBM PC compatible upgrade

for the BBC model B micro.
From only £764.00 the new

Torch Graduate will upgrade your
BBC Model B to a powerful 16 bit
business computer.

Disc and hardware compatible
with the IBM PC, the Graduate is
the latest addition to the Torch
range of BBC upgrades. It's
MSTm-DOS operating system is
customised to IBM compatibility
allowing exploration of the massive
range of IBM compatible business
software, programming aids,
compilers and languages universally
available from most major software
houses.

Introduction to MS'DOS
The Graduate offers two levels

of upgrade, the G400 and the
G800, both with 128K on board
user memory as standard
(optionally 256K). This can be
increased to 1.2 Mbytes with an
IBM compatible expansion board.
The 0400, contains a single,
double sided 320K formatted disc
drive and provides the low cost
introduction to MSTM -DOS for the

TECHNICAL O" SPECIFICATION

 8088 16 -bit processor running at 5 Mhz
 I28K or 256K RAM
 MSTm-DOS operating system customised
to IBM compatibility
 Model 0400 - Single, double sided,
high density disc drive (320K formatted)
 Model 0800 - Twin, double sided, high
density disc drives (640K formatted)
 Integral stabilised power supply
 2 IBM PC compatible hardware
expansion buses
 Software compatibility allows Lotus
1-2-3 and all popular IBM PC business
programs to run without modification,
subject to the constraints of the BBC
keyboard and display
 Disc interface is not required

Keyboard text and graphics supplied by
BBC Model B

 THE GRADUATE 

user who wants real 16 bit power
from his Model B.

More data storage
A step up from the G400 is the

G800 which offers twin, double
sided 320K disc drives for extra data
storage. Both the 0400 and the
G800 provide the possibility of

TORCH
COMPUTERS

Lighting the way ahead.

further expansion for networking,
modems, etc., via the IBM
compatible hardware slots provided
by the Graduate models. Each
model comes complete with a well
written user/technical manual and
connecting leads.

Just plug it in
Unlike other add-ons there is

no need to open the BBC to make
the connection. The compact and
tidy Graduate models simply plug in
to the 1MgHz bus on the Model B.
Within minutes you can be up and
running with an IBM PC compatible
system that really means business.

The range
Add 256K RAM, 640K disc

storage and IBM PC compatibility
to the BBC Micro for less than
£1,000.
Graduate G400 (128K)£764 inc.VAT
Graduate G400 (256K) £815 inc.VAT
Graduate G800 (128K)£949 inc.VAT
Graduate G800 ( 256K) £999 inc.VAT

For further information
complete the coupon today.

rTo: Torch Computers Ltd., Abberley House, Great Shelford1
Cambridge CB2 5LQ. Telephone (0223) 841000

%0 Please send further information on the Graduate and the
0

`"1):1".. address of my nearest dealer.

Name

Address

Torch Computers Limited
Abberley House, Great Shelford, Cambridge CB2 5LQ.
Telephone (0223) 841000. Telex 818841 TORCH G.

The Graduate is manufactured by Torch Computers under licence from Data Technologies Ltd. LPost
Code Telephone J
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`Fool No. 2
Relating to your

superiors

Give your team The
Every interaction of your management

life involves one constant element-you.
Here is a computer program 'toolbox'

with disks and an easy -to -follow manual
which recognises that simple fact.

It offers you practical strategies distilled
from the top-level experience of prominent
specialists and programmed into sets of
psychologically balanced assessment
questions.

With each 'tool' comes a two stage
session where you press 'agree'-'disagree'
keys to on -screen propositions-first to
assess yourself, then your subject.

This input takes only minutes. Suppose
you were assessing a subordinate.
Feed in the facts You decide on over 80
statements about your own managerial
'persona'-such as-"I am willing to
compromise with my employees"-or-
"I feel uncomfortable when I'm not in
charge":

Now comes your input on the
subordinate.

Here are 89 characteristics which you
agree/disagree fit his personality-
'Controlling?' Striving?"Cautious?"Status
conscious?' Meticulous?"Self-assured?'
Autonomous?' Narrow-minded?'
'Methodical?'-and soon.

All this you can keep absolutely
confidential.

Tool No.
Relating to your

organisation

Tool No. 1
Managing your
subordinates

Management Edge
Print out the strategy Now the
program mixes and matches your two sets
of characteristics and prints out-on
average -300 lines of keenly practical
advice under these report headings:
Improving Communications, Increasing
Performance and Motivation, Effective
Discipline, Optimal Placement, Orientation,
and Outplacing Counselling.

Each of your management options for
this employee is examined and strategised.
Each report is unique and anything but
bland. One advised: "You tend to take a
position without thinking things through
...if you react to Mr S. 0. in an inconsistent
manner he will be confused and question
your certainty about decisions and
plans.."
One improvement repays cost Here
is a program which not only helps you to
understand your management context and

ool No. 3
Assessing your owl
managerial skills

The Management Edge

TREE
INFORMATION
CASSETTE. ON
THE MANAGEMENT
EDGE

Information tape:
FREE

Program:
E195 (RRP inc VAT)

Cat. no.
HEKR 12 for
IBM PCDOS,
using disk.

improve efficiency, but also increases your
self -understanding. The files can be stored
confidentially and updated.
Your free information cassette Hear
more about The Management Edge-a first
step which can introduce you to this
remarkable program-and on to the whole
inter -related set of Human Edge business
transforming programs. Send now for your
free cassette or call the Thorn EMI Product
Line-the users' and stockists' specialist
advice unit-on (0252) 518364.

To: Thorn EMI Computer Software Distributors, Name
296 Farnborough Rd., Farnborough,
Hants., GU14 7NF. Title

Please send me (tick as required)

LiMy free cassette

Information on the Human Edge range

Address of my nearest stockist

Please allow 21 days for response

DISTRIBUTORS FOR:
CREATIVE SPARKS / HESWARE / IUS / MAINSTREET / TOTL

Company

Address

Tel. APCW10

THORN EMI
Computer
Software
Distributors

DATAMASTER / HUMAN EDGE / ROSESOFT
44 PC W



III

PHILIPS
Be a step ahead with
The Philips Portable Computer
P2000 C
Take it where you need it. You take
computer efficiency with you. You will
find out soon enough how fruitful this
can be.
You can type documents with the
P2000 C, organize your records, do
estimates, forecasts and projections,
bookkeeping and billing. In fact, any
business task can be done more easily
and quickly.
From your desk to meetings
The P2000 C is easy to move and
easy to set up. It is your assistant,
always ready with the relevant
papers". Stored data can be called up

on the screen in seconds. Alternative
plans can be rapidly surveyed. Time
and effort are saved.
At home or on business trips
The P2000 C has a convenient
carrying strap to help you take it
home or on trips. Prepare for meetings,
analyze plans, polish up documents
with the decisive information literally
at your finger tips.

Feature Highlights
1 9" screen, 24 x BO display. 32 KB video

RAM

2. 64 KB RAM user memory. 256 KB RAM
disk optional

3. Two 5 1/4" floppy drives with up to 640 KB
per disk

4. CP/M* and p -System" provide access to a
large range of available software

5. Interfaces: serial printer, external floppy
drives, hard disk, data communication.
slave monitor, IEEE -488
CPIM is a trademark of Digital Research Inc
p -System is a tradmnark of Sof tech Microsystems
Inc

P2000 C - the affordable portable. From 1350 plus
VAT including CP/M, WordStar, CalcStar and
SAGE "Try -before -you -buy" Accounts Packages.

Contact our distributors for a list of dealers in your area.

For a list of dealers please contact:

Philips Business Systems, 2 Bergholt Road, Colchester, Essex, Tel.. (0206) 575115. Telex. 98673 Kingsway Data Systems, 30 Guildford Street, Chertsey, Surrey, Tel.: (09328) 68911,
Telex 24667 Midlectron Distribution, Midlectron House, Nottingham Road, Belper. Derby. Tel.: (077 382) 6811. Telex. 377 879

Dealer enquiries welcome.
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This is no game
This could be your reality

Is there life after guarantee?

With a GLOBEL no quibble guarantee* the answer is
YES!
*Our warranty covers the holder for one year, all electronic components within their computer including all labour charges and
if necessary we will replace F.O.C. the whole computer.
No other company can offer your computer Globel protection. All repairs are undertaken within our own workshop by fully
qualified engineers.

Don't play games! Send today for the GLOBEL no quibble guarantee
Dare you afford not too???

For the price of a first class software game you get first class hardware protection from GLOBEL: The largest home computer
maintenance company in the United Kingdom.

Machine up to
24 months old

Over
24 months

CBM 64 16.50 per year 20.00 per year
SPECTRUM 16K 8.00 35 14.00 ,, If your machine is not stated
SPECTRUM 48K 10.00 16.00 ,, please enquire for price of
BBC B 19.50 25.00 yearly contract at address
VIC 20 8.00 3, 14.00 below.
ORIC 8.00 14.00
DRAGON 32K 16.50 ,3 20.00 Or telephone
ELECTRON 16.50 20.00 01-571 4416
MTX 500 18.50 24.00
ATARI 600XL 16.50 33 20.00
SINCLAIR QL 25.00 3,

TO GLOBEL COMPUTER CONSULTANTS

NAME COMPUTER

ADDRESS DATE PURCHASED

SERIAL NO

(ENCLOSE RECEIPT IF POSSIBLE)

I enclose cheque/PO for £ for a yearly
maintenance agreement or alternatively enquire
direct for information and copy of our warranty.

GLOBEL COMPUTER CON SULTAN TS
CHARLES HOUSE, BRIDGE ROAD, SOUTHALL, MIDDX UB2 4BD. TEL: 01-571 4416
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DON'T DEAL WITH THE REST, DEAL WITH THE BEST

The market
leaders!...

Call for the very
latest prices!
01-833 0044

...... £499
Apple Ile ..............................

Apple Ilc ....................................
£899

Macintosh ...............................
E1750

Apple III ...................................
£11390

APPLE HARDWARE
Apple Ile
Apple Ilc

ATA is expanding!
Geographically and our product
range. We can supply the complete
range of hardware and software for
Apple, Apricot, Sirius,
Hewlett-Packard and IBM peripherals.
Do you sell micros successfully?
If so we would like to talk to you. Ring
Ann Rossi (0727) 34361.

Export specialists - ring or telex for details

recognised professional support

£499
£899

Macintosh £1750
Apple III £1890
Disk Drive Ile + Controller £250
Disk Drive Ile - Controller £199
Disk Drive Ilc £219
Disk Drive Macintosh £339
Apple Monitor Ile £130
Apple Monitor Ilc £130
12" Hi -Res Green Display £99

PRINTERS
Imagewriter 10" carriage £345
Imagewriter 15" carriage £495
Imagewriter Accessory Kit Ile £36

Epson RX80 1le
Daisy W00Cpsheel Printer £1170

£245
Epson RX80 FT £282
Epson RX100 £399
Epson FX80 160Cps £349
Epson FX100 160Cps £499
Ricoh 1300 Flow Writer £1150
Ricoh RP1600 £1499

PLOTTERS
Hewlett-Packard HP7470 £750
Hewlett-Packard HP7475 £1399

ACCESSORIES
Apple 80 Col Card £75
Apple 80 Col Card Extended £175
IEEE - 488 Interface Card £325
Parallel Interface Card £95
Super Serial Card £105
Joystick Ilc £39
Numeric Keypad Ile £85
Apple Mouse II £120
Microsoft Card (280 CP/m) £219
Keyzone Parallel Card £54
Keyzone Serial Card £82
Keyzone 80 Col Card Ile £45
Keyzone 80 Col Card Ext Ile £79
Keyzone Fan with Antisurge £38
Accelerator Card £289
Grappler + £105

Whole range of other products available!
PRICES EXCLUSIVE OF VAT AND CURRENT AT
TIME OF PRINTING.

APRICOT MEMORY BOARDS
640k RAM board upgradable from 256k
Simon Card 256k Memory
Simon Card 512k Memory
Simon Card 640k Memory
MS-DOS RAM disk software

SIRIUS/VICTOR MEMORY BOARDS
All boards expandable to 384k
Simon Card 256k Memory
Simon Card 512k Memory
Simon Card 640k Memory
MS-DOS RAM disk software

IBM PC/XT MEMORY BOARDS
RAM boards with asynchronous serial port
All boards expandable to 256k
Simon 64k+
Simon 128k+
Simon 192k+
Simon 256k+

£249
£925
£999
£45

£185
£269
£329

£45

£169
£199
£249
£289

Macintosh
Macintosh-the ultimate business machine:
32 -bit MC68000 microprocessor
400 kilobyte 31/2 inch disk
The Mouse replaces typed -in computer commands
with a form of communications you already
understand: pointing
Nine -inch high -resolution (512 x 342 -pixel)
bit -mapped display
RAM 128 kilobytes
ROM 64 kilobytes
Completely portable

PRICE
£1750

IBM PERIPHERALS AND
SOFTWARE
Wordstar £270 PFS Write £85

Multimate £299 Lotus 1-2-3 £355

Select £320 Tk! Solver £205

()Base £105 Supercalc 1 £125

dBase II £350 Supercalc 11 £185

Friday £160 Supercalc In £259

Cardbox £175 Visicalc £159

PFS £85 CPM/86 £39

PFS Report £80 Personal Basic £95

BARGAIN BOX

We have a selection of demonstration
hardware and software for sale
HP -125 Personal office computer £1508
HP -86A £1340
HP -87 £2300
HP-87/XM £2343

25% OFF ABOVE PRICES

WE ALSO STOCK APPLE, HEWLETT PACKARD AND APRICOT

TERMS AND CONDITIONS CHEQUES WITH ORDERS
For delivery please add: £0-£199 Please allow 10 days of clearance
+ £5; £200-£1499 + £13; PLCs, public sector etc 30 days
£1500 + 11/20/0. credit available on official orders,

subject to 5% credit charge.

Macintosh no

ensure delivery
ATA-WALES Cwrt-Y-Gaer,
Wolvesnewton, Gwent NP6 6PR,
Wales. 02915-374
ATA-SCOTLAND 4 Ruthersford
Square, Brucefield Industrial
Park, Livingston, Scotland EH54
9BU. 0506 417277
ATA-LONDON 4 Albion House, 1
Back Hill, London EC1. 01-833
0044. Telex 25102 CHACOM G
ATA-SHEFFIELD 72 Eldon
Street, Sheffield S1 4GT. 0742
700802
FREEPOST SHEFFIELD S1 1AY
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Not another
new company
with apersonal

computer.
Most new business software is being

written for one computer system.
So, it's hardly surprising that many new

companies are cashing -in with so-called
`compatibles'.

Sadly, their lack of
experience shows.

Quite apart from
the fact that these The Compatible Personal Computer.

machines are only partly compatible, they
often come with little or no service back-up.

The ITT XTRA personal computer has
achieved full operational compatibility with
the IBM PC/XT (the highest compatibility
level, yet achieved).

And it comes from two long established
and respected companies.

It was developed by ITT - world leaders
in IBM plug compatible workstations.

And it's supplied by STC - which
Fortune 500 lists as one of the world's largest
industrial corporations.

With over 30,000 employees STC also

enjoys its position among the top 10 British
electronics companies.

So, not surprisingly the ITT XTRA comes
with all the back-up you'll ever need.

We offer excellent
training and we operate
through a nationwide

network of carefully
selected dealers to ensure

really prompt, efficient installation as well as
highly expert after -sales service.

ITT XTRA's User Manuals are among
the clearest and most practical yet written.

So, if you're looking for a really
compatible personal computer to suit your
company, you can rely on the security of ours.

For further details, simply telephone
01-300 3033.

XTRA
Personal Computer.

STC BUSINESS SYSTEMS LTD., BUSINESS MICROCOMPUTERS, MAIDSTONE ROAD,
FOOTS CRAY, SIDCUP, KENT DA14 SHT.

STC BUSINESS SYSTEMS LIMITED : MICROCOMPUTERS  DATATERMINALS WORD PROCESSORS  TELEX  FACSIMILE  TELEPHONE SYSTEMS
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A NEW GENERATION OF SOFTWARE

GOLDSTAR EDUCATION

teacher -and -pupil tested programs that really aid learning

LmsT:/RBOUT

SHAPE

LEARN ABOUT WORDS

cassette version
BBC Model B

Fun with Maths and
Fred the Flea GOLDST4CR

ROBIN NORMAN

A WORDS
Spelling Fun with
Fred the Flea

ROBIN NORMAN
and DAPI INE MU.

r

LEARN ABOUT SHAPES

cassette version
BBC Model B/

Acorn Electron

GOLDSTAR ENTERTAINMENT

classic tales of mystery and
adventure to challenge your

greatest puzzle -solving skills

THE CITY OF 'EHDOLLAH

cassette version
ZX Spectrum (451(), BBC Model B,

Commodore 64

11111111111111111Nli

Stir
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far
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J 1 J 'J')'
PEHI )(f13
A 1,(a
la( ) 11 '1 1;.-1q

1A/la 1:1111aN:
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GOLDSTAR HOME REFERENCE

informative and helpful programs which teach useful,
practical skills

GOLDSV3It

TINY TOUCH 'N' GO

cassette version
Dragon 32,
BBC Model B,
Commodore 64,
Acorn Electron

COLDS [-`,,4t

GARY ATKINSON
Hours of drawing fun
with the ultimate in
electronic easels

ra17,7,10111,11 tvtr.rx=priTri 7a\v,

tpe GOLDST-tAR

qito(41)y
41\\TA`R.

,ithr brave St of the brow wear fhc 111 SKETCH PAD
ino-s avid; loin Churl if floif'detre! cassette version

BBC Model IV
Acorn Electron

1fl or

Full supporting documentation in each pack
Available from your nearest computer dealer now

THE GREEDY DWARF

cassette version, BBC

1111
Model 8, Commodore
ZX Spear= (4SK),
Acorn Electron

Setting the standard for today's computer user



THE
COMPUTER

ENTREPRENEUR
MANUAL

Make Your Fortune in Computers !
Now available for the UK: THE COMPUTER ENTREPRENEUR MANUAL-

the bestselling American manual on the fastest growing business in history !
Start now and prosper in your own computer business !

 "The No 1 authority on all facets of the computer business. If you've been thinking about entering this lucrative
business, The Computer Entrepreneur Manual will make you do it," -Chicago Sun Times.

 "If you're really interested in making your fortune in computers, I recommend that you get a copy of The Com-
puter Entrepreneur Manual," - Dr Campbell, Bits and Bytes, The Spokesman.

 "America's foremost experts on the computer business: the computer business offers the best opportunities to
make the proverbial million or to make yourself financially independent," -Business Opportunities Journal.

All The Facts You Need To Succeed I
Don't let the profit windfall from the micro computer boom slip through your fingers - Now is the best time ever to start! You find all the information

you need to plan and prosper in computers in The Computer Entrepreneur Manual This bestselling US book on computer opportunities has inspired
thousands of successful computer businesses in the US. The new UK edition contains the unabridged original and additional UK material in a deluxe
ring binder divided into two parts for easy reference. The immense contents include over 100, lucrative computer business opportunities: systems
house, consulting, freelance programming and selling your software, computer store, word processing service, importing, used computers, seminars,
repairs, list maintenance and more. Invaluable facts and figures on how to start, capital needs, profits estimates, margins, suppliers, how to market,
staying ahead of competitors. pitfalls to avoid. suppliers and success stories How missing technical or business experience need not stand in your
way. Business strategies like how to finance your venture including "shoestring" budgets and how you can start part-time while holding a job, surviving the
crucial first year, the business plan, estimating your market before you start. negotiating techniques to double profits, how to get free ads and free
merchandise, how to never pay retail again even for one item right now while you're starting your business. No book before has given the facts on the
exciting and lucrative computer business in such a direct and hard-hitting way. An indispensible tool that belongs in every prospective and existing
computer business. Now at special limited time only NO RISK introduction offer -see further details below.

FIND OUT ABOUT NEW OPPORTUNITIES AND KEEP YOUR BUSINESS PROSPERING WITH

The COMPUTER ENTREPRENEUR JOURNAL
The Computer Entrepreneur Journal and Newsletter will keep you up with the latest exciting computer opportunities. In each

issue features such as Dealer Hot Sheet tip you off on the best suppliers and special deals (like a recent sale where our readers
could get Winchester disk drives and high speed printers for less than £150 and Apple II compatible computers for £30!). The
Computer Market Newswire column covers new products, industry "inside" info, moneymaking tips and where to get free books,
software & magazines and free on-line data bases. US franchise chains are becoming extremely profitable in Europe. We give
you the facts on the up -and -corning US franchises like the lucrative software stores and repair franchises, still unknown in the
UK and which you can enter for considerably less than Computerland and other already UK -established chains.

The Journal also brings you; interesting reader letters; trade show coverage; event listings: invitations: product reviews and
streetsmart know-how Two new columns disclose inside moneymaking advice for consultants and programmers. Trade and
barter with other computer businesses and announce your products and services in the Entrepreneur's Exchange. We forecast
new trends: how you can best profit from new computer introductions (like recently the Sinclair OL and Apple's Macintosh) and

L
from major changes in the marketplace, like the coming worldwide boom in UNIX -based systems, set off by a 24 billion £(!) bet
by the US phone giant AT&T. In our Business -of -the -Month features we present at least two new major opportunities exten-

sively in each issue, with start-up instructions. source references, profit estimates, case histories and more. And we will, of course, show how UK compan-
ies of all sizes can profit doing business on or with the US comuter market. Find our yourself now, with our no -risk trial offer, why you will never want to
part with The Computer Entrepreneur Journal in making your own success story happen!

The Computer Entrepreneur Society
The Manual and The Journal are two of the many services we offer computer

businesses. We would also like to welcome you to join the only international association
for computer businesses. The Computer Entrepreneur Society, at a special charter
invitation rate to UK members. You'll enjoy an extensive list of benefits and join a
select group of individuals as dedicated as yourself to their careers in their own
computer businesses. Membership includes the Manual and a full one year sub-
scription to The Journal, one tree manual from those listed below, one free tape of
your choice from our vast library of computer tape seminars (select one below or from
the full tape catalog which will be sent with your membership package) These benefits
alone more than pay for your membership. Out there are many more including advis-
ory service access to the world's largest library of computer business information,
directory listings free ads. local Chapters. con.entions and seminars, special publica-
tion discounts insignia :o display on your prornotiors and advertising, diploma privi-
leged member bulletins, volume purchases. consultant and programmer s referral
service and registry software agency. software locator service, software development
assistance, group Insurance barter service. pint trade show participation, reciprocal
agreements with other organizations. on-line access and data bank to The Computer
Entrepreneur and any other publications Send in the coupon and Join now at the
special invitation rate of only 39 50 (less than you pay for The Computer Entre-
preneur Manual one manual from the list berow and one tape separately)! You may
continue vpi., in iyyning years at this low rate -with equal oenefitsll

NOON

Other profit making manuals from The Computer Entrepreneur:
 The Computer Entrepreneur Software Writer's Market How
to make money writing software what programmes to write, what
publishers are looking for. how much they pay. and how to pre-

- '.ent your software Also an extensive list of software houses
i-mking free-lance programmers in the UK. US and Europe, self -

publishing, finding distributors, documentation and commercial
debugging £1250.

 Moonlighting With Your Micro its hard to start a business without a cash reserve.
However most millionaires got started moonlighting part time This book covers the
spare -time opportunities of the micro revolution- word processing, mailing list ser-
vices, information orokrrage aid many other low start-up cost ventures Also a step -
by step course in advertoonii line zieblicity and now to finance and manage your part
time business. Make yourself independent whine your rim° pays for itself E12 50

 Computer Consulting and Opportunities Abroad 51.000/day New York consultant
Richard Holt and UK -iirerseas employment expert Kevin Oliver cover all aspects of
computer Corsulting narketing hiding assignments CV s how to bid and set fees,
getting higher rates Jfitable sidelines. contracts, getting started what you must
know, overseas considerations like taxes and visas Extensive address listings for
UK and abroad pair -xi tc00 £300/day and up £12 50

The Computer Entrepreneur has a vast selection of computer busicess seminars on
audio cassettes. Each lasts one to two hours arid features famous entrepreneurs like
Microsoft's Bill Gates (the MS-DOS inventor) and Rick Inatome the No. I computer
dealer. Enjoy these seminars now for £5 each, which others paid 11100s to attend. As a
sampling we offer five tapes from our most popular series'

 (A) On The Software Horizon with Gates and AT&T computer boss Scanlon (Com-
puter Marketplace Serninarsi  (B) Avenues of Success in Independent Systems
Sales. Reitano. Wring (ISO series)  lo) Software Sales Forecast Jukussen. Future

(Software Market Series)  (D) Surviving the First Year in Busi-
ness. SkOk.lik liesktOp (Computer Store Series)  (E) What
Makes A Winner 1.,110,1)e. lnacomp (Winning Ic c,pmputer Sales).
All five E25 New Society members get one tape tree and may
optionally purchase the other four for £18

© The Computer Entrepreneur
PO Box 456 Grand Central Station, New York, NY 10163, USA

Special UK Introduction Offer!
The Computer Entrepreneur Manual in deluxe ring binder and a two issue trial

subscription to The Computer Entrepreneur Journal, £22.95.
-OR:-

One year full membership in The Computer Entrepreneur Society including
The Computer Entrepreneur Manual in deluxe ring binder, a full one year sub-
scription to The Computer Entrepreneur Journal, one FREE manual from the
selection below, one free tape (from below or from the tape catalog which will be
sent with your membership package) and the many other membership benefits,
£39.50.

(New members may also take an additional 10% discount on any purchases of
the other manuals below). This introduction offer is limited. Mail your order now
to take advantage of the low special rates. NO -RISK TRIAL -GUARANTEE: if not
absolutely satisfied return within 30 days for full refund.

r MIMI  MINIMUM 111111111111111111111111111 IM  MIME 11111111111.11M MIN
TO: THE COMPUTER ENTREPRENEUR

42-45 New Broad Street, London EC2M lay

IIII
ADDRESS:

ID I accept the invitation to join The Computer Entrepreneur Society. Send me the
manual, a one year subscription to The Computer Entrepreneur Journal, one free
manual (tick choice below) and one tape (insert letter for desired tape here
or await catalogue) and membership package for £39.50 + £3 P&P. Important: fill
in membership portion at the bottom of this coupon.

Send me The Computer Entrepreneur Manual and two trial issues of The Com-
puter Entrepreneur Journal for £22.95 + £2 P&P. If I decide not to continue the
subscription after the trial issues, I just mark the renewal statement "cancel."
Otherwise bill me £28 + £2.80 P&P for one year, thereafter annually with the under-
standing that I may cancel at any time.
Tick here to order other products:
ID The Computer Entrepreneur Software Writer's Market, £12.50.
I] Moonlighting with your Micro, £12.50.
E Computer Consulting and Opportunities Abroad, £12.50.

Tape Seminar Package: Five Tapes, £25. (Members tick here to receive the
remaining four tapes for £18). Add 80p per book P&P, £1.80 P&P for the 5 tapes.
ALL ORDERS ARE DELIVERED WITH FULL 30 DAY RETURN PRIVILEGES.
NAME:

POSTCODE:
I
I
I
U
U
I
I
I
I
 Account Name: Account No.:

Please pay to Chemical Bank, 180 Strand, London WC1 for the account of The
 Computer Entrepreneur, Account No. 381-89600, the sum of £39.50 on receipt of
 this order and thereafter on the same date each year until countermanded by me.
I Signature: Date:

0R0884

PCW51

Tick method of payment here for non -membership orders or book/tape pur-
chases apart from free membership selections: Ochegue/postal order Ocharge my:
i] Visa Access Eurocard. No: ___ Exp. date:
Signature/date.
New Society Members: Complete the section below:
To Bank, Ltd. (the name of your
bank), Branch Code and Address:

IIII
IIII
IIIII
II
IIII
IIII
II
I



4#0 Vinci
" Computer

, Store
112 BRENT STREET,
HENDON, NW4
Tel: 01-202 2272/3/4

HELPS PLOT
YOUR FUTURE!

1111Pliw'

OPEN MON-FRI 9.00 - 5.30
SAT 9.30 - 5.00

BUSINESS COMPUTERS -
ALL PRICES OF BUSINESS
MICROS ARE SUBJECT TO VAT @ 15%

IBM PC
IBM XT
PC NETWORKING

aim

IBM AUTHORISED DEALER
- IBM PC

please call
please cal l
please call

Easy parking at rear car park
Nearest tube: Hendon Central

(Northern Line)

ACT APRICOT AUTHORISED DEALER
Apricot 256K + 2* 315K Disks 1495
Apricot High Res Monitor 195
(Includes Free Software)
*New* Black Apricot XI 5MC Hard Disk 2695
*New* Apricot XI 10MG Hard Disk 2995

ACT SIRIUS AUTHORISED DEALER

Sirius 1.2 128K 2195
Sirius 2.4 256K
Sirius SX 10mb 256k
Sirius Network

2895
3995

Please Call

apricot

Cz commodore

COMMODORE
CBM 8296 SK 795
CBM 8050 895
CBM 8250 895

HOME COMPUTERS
ATARI

MATRIX PRINTERS
Brother EP44 Typewriter/Printer
Epson R X8OT
Epson RX8OFT
Epson FX8OFT
Epson RX100FT
Epson FX100FT
Epson LQ1500
Printer Buffers from

DAISY WHEEL PRINTERS

a Pre -
4111 1111

.:qr.J 1.1

1141636,4104,im6,q,-; 

i

220
245
265
345
450
475

1100
129

*New* Daisy Step 2000 18cps, Qume Compatible
Brother CE60 typewriter/Printer 13cps
Brother HR15 15cps
Brother HR1 18cps
Brother HR25 25cps
Ricoh Flowriter RP1300 37cps
Rocoh Flowriter RP1600 60cps

,
endC6i."-o;

11 nt2 Bre

SOFTWARE
Pegasus Full Accounts Suite (per module)
Sales Ledger Payroll
Purchase Ledger Stock Control
Nominal Ledger Job Costing
Invoicing & Sales Order Processing
Superwriter
Wordstar
Mailmerge
Wordcraft (Inc. Mailmerge & Dictionary)
Supercalc
Multiplan
DBase II
DMS Delta
CSM Incomplete Records (Auditman)
IBIS Incomplete Records (Accounts Prep)
IBIS Time Recording
IBIS Bureau Payroll
Micromail (Telecom Gold)
Special Applications Software

295

295
295
95

425
195
195
395
495

1500
1600

800
600

95
Please Call

285
410
445
695
795

1245
1635

PEGASUS
BUSINESS
SOFTWARE

B® Computer Services Midlands /4

Dataview
WORDCRAFT

ACCESSORIES
Floppy Disks
Continuous
Stationery
Daisy Wheels
Printer Ribbons
Dust Covers
Disk Storage
Boxes
Disk Cleaning Kits
Battery Backup
Units
Tractor Feeds
Auto Sheet
Feeders
Acoustic Hoods
Computer & Printer
Stands
Cables

Interfaces
Winchester Hard
Disks
Modems
Monitors
Ram Cards
Other

SERVICES
Installation & Training
Software Maintenance
Hardware
Maintenance
Free Demonstrations
Consultancy
After Sales Support
Lease HP or Credit
Cards
Government Contracts
Export Orders

Official Tenders
Educational Discounts
Mail Order
Open 6 Days a Week

Please call for latest second-hand and ex -demo computers and printers

- FREE GAME WITH EVERY COMPUTER WHILE
STOCKS LAST

Sinclair
Atari 600XL 145.00
Atari 800XL 239.00
1050 Disk Drive 289.00
1010 Cassette 49.99 MOM SINCLAIR

Spectrum 16K
Spectrum 48K
Alphacom 32 Printer

99.95
119.00

59.95

BBC
BBC Model B 389.00
BBC Model B + DFS 469.00
Disk Drives from 180.00
Cassette Units from 25.00

Also, full range of accessories:
Joysticks Monitors
Over 1000 Games Computer Desks
Educational Light Rifles
Programs Interfaces

COMMODORE AUTHORISEDAUTHORISED DEALER Printers Cables
CBM 64 179.00 C; commodore 6F Speech Disk Drives
1541 Disk Drive 199.00 Synthesizers Cassette

(+ free software) Word Processing Recorders
CBM 64SX Portable £894.99 Data Base Over 500 Books

(+ free software) Programs
CBM Cassette 44.95 Spreadsheet
CBM 801 Printer 199.00 Programs
CBM 1526 299.00 Sales, Purchase &
CBM Colour Monitor 199.00 Stock Control

52PCW



DERING PC2000
A new concept

64K RAM, twin disk drives
£795
Complete business system
with software, from
£1236

1111111111111111

alIMIMennoollin

DERING HD! 10MByte hard disk unit for all Apple and
Apple compatible systems. Comes complete with Keele
Codes CLIP backup/compress software for CP/M. The

we se of any bbsiniss sPstept. Cfmplpte ready to
1095.00. I tit

DERING SYSTEMS

Unit 22AA, Low Mill
Dewsbury; WF13 3LX
Phone (0924) 499366, ext. AA
Telex 83147 VIA OR,

 Case to hold one drive

 Ribbon cable to connect one drive to BBC Micro

 Power cable to power one drive from BBC Micro

 Switch on rear of case to select 40 or 80 TPI operation when
using FD55E or FD55F.

ricEAc, Fsrim5.SEINREIESis515D"R11/v2

HEIGH

Capacity
40TPI 80TPIES.

FD55A
40 Track.

Single Sided.
100K NIA

£130

FD55E
40 Track.

Double Sided.
200K NIA £155

FD55E 40 or 80 Track.
Single Sided.

100K 200K
fi5158

FD55F
40 to 80 Track.

Double Sided.
200K 400K

tz

HANDBOOK

AND -FORMATTING DISC

DELIVERY: Up to 28 days
WARRANTY: 90 days.

TERMS: Strictly cheque with order
Send to P.O Box 11 Stroud. Glos UK GL51JN,
or phone through your
Access or Barclay Card number VISA

TO ORDER: ADD CARRIAGE/PACKING/INSURANCE AT £10 (COVERS
NEXT DAY SECURICOR DELIVERY) THEN V A T AT I 5% TO TOTAL

THE ABOVE PRICES ARE VALID UNTIL END OF APRIL 1984

DIGITAL PERIPHERALS

 Runs BASIC, CP/M. PASCAL
 Multi -operating systems
 Large software range
 Twin built-in disk drives
 64K RAM expandable to 192K
 Separate low profile key-

board
 Built-in printer port
 Full colour-RGB, composite
 High resolution monochrome
 10 MByte hard disk

available
 Fully guaranteed

This new economically priced syste.motarses universally available software,
comprising many thousmids-offrograms including CP/M. The addition of a
monitor and a e all that is required for a complete system. Prices start

at £ or the PC2000. A complete business system with Microledger
<counting software, printer and soft amber screen mz,nitor would cost

£1236.00. The PC2000 with general purpose business software comprising
a spreadsheet, the 80 column word processor FORMAT 80 and ACCESS
database - £1029.00. A top -of -the -range system including o 10 MByte
hard drive, daisywheel printer, monitor and universal software pack -

spreadsheet, word processor, database and accounting system would be

£2581.00.
This soundly built system is backed by the service and reputation of an

electronics company of 24 years standing.

BBC COMPATIBLE
FLOPPY DISC SYSTEMS

AND DRIVES
 CASE to hold two drives (complete with

blanking panel for use should only one drive
be installed).

 Ribbon cable to connect two drives to
B.B.C. Micro.

 Integral power supply for two drives.

 Switch on rear of case to select 40 or 80 TPI
operation when using FD55E or FD55F

THIS CASE CONTAINS ALL HARDWARE NECESSARY FOR TWO DRIVES.
JUST SELECT ONE OR TWO DRIVES FROM rrHOSE SHOWN BELOW.

IF YOU SELECT JUST ONE NOW, THE SECOND CAN JUST PLUG IN LATER.

CASES ONLY SOLD WITH DRIVES.

1
44:: 

fartire

PRINTER AND
PLOTTER -MCP 40

 4 colours
 Selectable 40 or 80 characters per line

 Easy to use-simple software commands

 Standard Centronics interface- cables available
for most micros

 Uses 41/2" plain paper

 High resolution-over 100 steps/inch

LTD.

,Teocll.noey45H3o677e1.3C8h7urcTehleSxtr4e3et5,5S1troud. Glos. U K GL5 1JN

Company

voriarrixorsoffamms
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SPANISH IMPORTER

AND DISTRIBUTOR
is looking for a good and reliable
exporter of microcomputers and
peripherals (ZX-SPECTRUM, ORIC-
ATMOS, DRAGON, and other popular
micros) in order to import these
goods in parallel with the official
distributors or become the official
distributors in Spain.

We need lowest prices possible
and orders would be in lots of 200 to
2,000 units each shipment monthly,
depending on the models.

Please contact us in writing:

ELECTRONICA
PO Box 875
Barcelona

SPAIN

Lines 1 to
Model R2
Model R3
Model R4
Model R5
Model RX

DATA -SWITCH
Link two or more micros to one printer, plotter, modem, etc. or vice versa

8 & 20.

* ROBUST CONSTRUCTION
* SCREENED, METAL HOUSING
* FULLY TESTED
* BI-DIRECTIONAL
* 24 -HOUR DESPATCH
* CARRIAGE PAID

DEALEREDUCATIONALEXPORT
ENQUIRIES WELCOMED

SERIAL DATA: RS232 V24. 25 way 'IT connectors (Female)
All 25 lines.

2 way switch £59.95 Model V2 2 way switch

3 way switch £69.95 Model V3 3 way switch
4 way switch £79.95 Model V4 4 way switch
5 way switch £89.95 Model V5 5 way switch (20 lines)

2 way crossover £79.95 Model VX 2 way crossover
PARALLEL DAT

36 way AMPHENOL connectors.
A: CENTRONICS standard.

25 way 'D' sockets for IBM PC.
Model C2 2 way switch £99. 95 Model P2 2 way switch
Model C3 3 way switch £119.95 Model P3 3 way switch
Model C4 4 way switch £139.95 Model P4 4 way switch
Model C5 5 way switch £159.95 Model P5 5 way switch

Model CX 2 way crossover £129. 95 Model PX 2 way crossover

DATA CABLES

£79.95
£99.95

£119.95
£139.95
£109.95

£79.95
£99.95

£119.95
£139.95
£109.95

24 hour despatch on all cables listed below. Custom cables also made.
Serial Data Cables. RS232N24. (25 way '0 1 Metre 2 Metres 3 Metres
Lines 1 to 8 & 20. Screened multi -core. £11.95 £12.80 £13.65
All 25 lines. Screened multi -core. £19.95 £21.65 £23.35
All 25 lines. Ribbon cable. £14.00 £15.20 £16.40
Printer cables. CENTRONICS Parallel.
Male/Male. All 36 lines. Ribbon cable. £17.50 £19.50 NA
Male/Male. All 36 lines. Screened. £24.95 £26.35 £27.75
Sirius, 36 way to 36 way, Screened, £21.95 £22.95 £23.95
IBM PC. 25 way to 36 way. Screened. £24.95 £26.35 £27.75
Samurai. 37 way to 36 way. Screened. £28.95 £30.35 £31.75

PLEASE ADD VAT AT 15 %. ALL ITEMS CARRIAGE PAID.

FEHOMESTEAD ELECTRONICS
24, OXFORD RD., DENHAM,

UXBRIDGE, MIDDLESEX.
Phone (0895) 832375 (24hrs)

At\
....COnle Access

The Microvalue Group dealers shown
below represent part of the Gemini network.

For expert advice and full details on the
Gemini System, contact your nearest dealer
today.

AMERSHAM COMPUTER CENTRE LTD
18 Woodside Road, Amersham, Bucks HP7 0BH
Tel: 02403 22307 Telex: 837788

BUSINESS & LEISURE LTD
16 The Square, Kenilworth, Warwickshire CV8 1 ED
Tel: 0926 512127

CENTIFLEX MICROSYSTEMS LTD
Unit 6, Perry Road, Staple Tye, Harlow,
Essex CM18 7NW
Tel: 0279 442233

ELECTROVALUE LTD
28 St. Judes Road, Englefield Green, Egham,
Surrey TW20 OHB
Tel: 07843 3603 Telex: 264475

E.V. COMPUTING
700 Burnage Lane, Manchester M19 1 NA
Tel: 061-431 4866

HENRYS RADIO
404 Edgware Road, London W2
Tel: 01-402 6822

LEEDS COMPUTER CENTRE
55 Wade Lane, Merrion Centre, Leeds LS2 8NG
Tel: 0532 458877

OFF RECORDS LTD
Computer House, 58 Battersea Rise,
Clapham Junction, London SW11 1HH
Tel: 01-223 7730

PARKSTONE ELECTRONICS LTD
18 Station Road, Lower Parkstone, Poole,
Dorset BH14 8UB
Tel: 0202 746555

SKYTRONICS LTD
357 Derby Rood, Nottingham NG7 2DZ
Tel: 0602 781742

TARGET ELECTRONICS LTD
16 Cherry Lane, Bristol BS1 3BG
Tel: 0272 421196

NEWBURN ELECTRONICS LTD
58 Manse Road, Ballycarry, Carrickfergus,
N. Ireland BT38 9LF
Tel: 09603 78330

II
Gemini Microcomputers

MULTEOARD COMPUTERS

54PC W



If you are a standard size and all your clothes fit
you perfectly, you're the rag trade's ideal customer.

But, for most of us, buying a new outfit is far
from simple: right size but wrong colour, right
colour but wrong size, sleeves too short, legs too
long ...

COMPU
at off-the-peg
prices
. . . With a Gemini all you have to do is decide what you want
your micro based system to do for you.

Each system can be tailored to individual needs. No wasted capacity
so no wasted money. Add to that a choice of hundreds of CP/M software
packages and your Gemini system really starts to show its versatility.
It's even flexible enough to allow a D.IY. system to be
manufactured to your own specification.

And when your needs grow or diversify, so too can
Gemini's capabilities and memory. You can even
integrate your system to link up to 31 terminals -

to give a full local area network.
If you want to know more about the technical 'ins

and outs' of our remarkable and easily expandible
modular system, just write to us for our brochure.

If you're not that interested in RAMs, ROMs,
LANs and CPUs, then just pop into one of our
customer -friendly, hand-picked dealers who will tailor
a system to your needs.

your

Gemini produce a large range of compatible boards, ensuring the maximum
flexibility and ease of upgrade in the expansion of any Gemini based computer system.

Whilst the Gemini system uses CP/M, the addition of a 16 bit card will allow you to
run many popular programs now being generated.

Setting Fashion Trends
Gemini Microcomputers Ltd, 18 Woodside Road, Amersham, Bucks,

England. HP6 OBH. Tel: (02403) 28321. Telex: 837788

ei-C1) es'

e ,s,s6 scoe(s

sf

oe'eoe
00 o's (c.s.k

40.0 6ace

(kcsec ocs6

\s) oe
se<\-15\es

/dsed, 60'
.e6

\e')`' ,e
co6e

q`ec. ae55 9 04

POST TO. GEMINI MICROCOMPUTERS LIMITED

*6

Oe
d\y



New from Casio
that fityour

Two new portable micros from Casio.
The PB700 and the FP200. Both
sophisticated, reliable and compact.

The PB700
 Powerful pocket micro with
extensive graphic capabilities and
the potential for system expandability.

Memory
 4K RAM expandable to 16K with
OR4, 4K RAM modules.
 25K ROM.
 20 character x 4 line display with
160 x 32 dot graphics.
 FOR -NEXT loops to 6 levels,
12 levels of sub -routines.
 Power source: 4AA size batteries
plus lithium cell for RAM back-up.
 Complete with "Easy Trip to

Casio have a worldwide reputation for high quality
workmanship, coupled with value for money prices; it's a
reputation that was first established in the calculator

Basic" instruction book and quick
reference guide.

Optional Accessories
 FA10 - with 4 colour 115mm wide
paper plotter, external cassette with
interface; cassette remote control;
mains adaptor.
 FA4 - with centronics standard,
8 bit parallel interface; external
cassette interface; cassette remote
control; mains adaptor (optional).
 CM1 - built-in micro cassette
module (optional).
 OR4 - 4K RAM modules.

The FP200
 Compact portable computer with
versatile spreadsheet programme, based on
Casio's Easy Table Language (C ET L ).
 Programmable in BASIC and CETL.
Memory
 8K RAM expandable up to 32K RAM
with FP201, 8K RAM modules.
 32K ROM expandable to 40K with
FP205 8K ROM module.
 20 character x 8 line display with 160 x 64
dot graphics.

CAS I 0



mighty micros
briefcase

market, moved into watches and electronic musical keyboards and is
now advancing into the world of micro computers.

Advanced technology. Painstaking quality control.Modern design.
They all play their part.

Just some of the reasons why you should check out the new Casio
portable micros.

 Typewriter standard, QWERTY keyboard.
 3 extensive instruction and reference manuals.
 Centronics parallel, RS232 serial and cassette
interface built in.
 Power source: 4AA size batteries with 2 AA
size for memory back-up.
 Dimensions - 310mm x 270mm x 55.5mm.

Optional Accessories:
 FP1011PL -4 colour printer plotter.

AD4180 - mains adaptor.
FP201 - 8K RAM.
FP205 - 8K ROM.

MAGIC!

The Casio Portable Micros
The two new portable micros featured here,both offer that

famous Casio reliability. They both offer the user a compact micro,
that is already supported by a range of programmes from some of the
U.K.'s leading software houses, as well as Casio themselves.

And Casio micros are designed to grow with your needs.You can
add to the memory, and there is a range of options available.

There's also Casio's comprehensive range of instruction books
to help you get the most from your micro. So however fast you expand,

Casio will help you keep pace.

REMOTE

OFF

ON

Casio approved
software available from:
Kuma Computers Limited. Telephone No. Pangbourne (07357) 4335.
Micros for Managers. Telephone No. 01-370 5125.
Casio Electronics Company Limited. Telephone No. 01-450 9131.

HANDHELD COMPUTER CASIO
Ez72

!For further information please write to: Mr A Manton,
Product Manager Computers, Casio Electronics Co Ltd,
Unit 6, 1000 North Circular Road, London NW2 7JD.
Please send complete details on PB700/FP200*
NAME (BLOCK CAPITALS)

01. COMPANY

°' ADDRESS
U

POST CODE TEL. NO
*Delete as applicable.

AGE
Dealer Enquiry Yes/No



DIRECT DISK SUPPLI   II II IN I II  OUR NAME SPEAKS FOR ITSELF II MI I  II

Scotch

Scotch

diskettes

747 DRH

SONY
Micro Floppyobk

o W.4{1

DDS VALUE FOR MONETRICES
FAST DISK DELIVERY CHEAPEST PRIC

DDS PRICE MATRIX Easy
Or

pricing. Use the DDS Price
DIAL -A -DISK, for firm quoted

Matrix
prices.

for the right price first time.

erbatim®
Datahfe 5 year warranty maxell.

5.25" single sided disks Code 1-9 boxes 10+ boxes Code 1-9 boxes 10+ boxes Code 1-9 boxes 10+ boxes

double density 48tpi 744 14.99 13.99 525 17.99 15.99 MD1-0 22.99 20.99

quad density 96tpi 746 22.99 20.99 577 24.99 22.99 MD1-DD 30.99 28.99

5.25" double sided disks Code 1-9 boxes 10+ boxes Code 1-9 boxes 10+ boxes Code 1-9 boxes 10+boxes

double density 48tpi 745 21.99 19.99 550 25.99 23.99 MD2-D 30.99 28.99

quad density 96tpi 747 26.99 24.99 557 32.99 30.99 MD2-DD 41.99 39.99

p&p per 10 disks .75 FOC .75 FOC .75 FOC

8" diskettes Code 1-9 boxes 10+ boxes Code 1-9 boxes 10+ boxes Code 1-9 boxes 10+ boxes-
s'gle sided s'gle density 740.0 22.99 22.49 FD34-9000 25.99 24.79 FD1-128 26.09 25.49

s'gle sided d'ble density 741 29.99 29.09 F034-8000 26.49 25.59 FD1-XD 29.09 28.49

d'ble sided d'ble density 743.0 34.49 33.49 D034-4001 30.99 30.19 FD2-XD 35.89

p&p per 10 disks 1.50 FOC 1.50 FOC I FOC

See -10 library box
p&p per See -10
ABA lockable boxes
M35 - 40 disks
M85 - 80 disks
p&p per ABA box
(Carriage at cost on 3-9) SEE10

1.99
.75

13.99
16.99
1.75

1.75
.30

12.99
15 . 99

FOC

,,,,, 7 1-'711/

-40: ,I1:40 NA ,... ,,,,.110 04 .41--1
M-35 \J --ms' M-85

0'01-541
DIAL -A -DISK

1144

Sony 3.5" Disks From £38.99

Memorex 3.5" Disks per box of 10

Maxell 3" Disks plus p&p 75p

Prices per box of 10 disks excluding VAT
HOW TO ORDER:
1. Complete the coupon and post with your cheque using our

FREEPOST address. A first class stamp gets it to us next
day.

2. Urgent orders: DIAL -A -DISK 01-541 1144. Dictate your
order with ACCESS or VISA and they're as good as
received.

3. Collect from our office, phone and they will be waiting for
you between 10.00 and 17.00 weekdays. (Other limes by
arrangement).

4. Next day delivery £7.50.
5. erucial Orders: Same day delivery by quotation.
6. Official Orders: Orders from Government Departments,

Local Authorities, Universities, Schools, etc, are very
welcome and receive immediate attention.

7. Telex Orders: To 932905 (Larch G) attention LAN.

All offers and prices subject to change without notice M\1111111111.AIM

111111111111111111111111 111111k.
Direct Disk Supplies Ltd., 29 Dagmar Road, Kingston, Surrey KT2 6DP Millr

To: Direct Disk Supplies Ltd., FREEPOST, 29 Dagmar Road, Kingston, Surrey KT2 6BR. PCW/8/84

Code Qty Description Price

I Name

Address

Postcode Tel

Cheques payable to DDS. Debit my Access/Barclaycard No

Signature:

Nett price
Carriage
Subtotal
VAT 15%
Total payable to DDS



FfliiP EICI Systems Ltd
MODULAR COMPUTER SYSTEM

CPU

Central Processor Unit

64k Dynamic ram
Full memory mapping
2 Prog. RS232 channels
Parallel keyboard port
16 parallel I/O lines
Uses SIO and CTC
Full interrupt control

Complete B & T £230

VFC

Video/Floppy Controller

80 col. by 25 line display
On board disk controller
Parallel keyboard port
Video switch option

Complete B & T £214
Video only B & T £125
Floppy only B & T £125

RAM

Dynamic Ram Board

64k -- 256k On board
32k/64k Paging or full
memory mapping

64k Built and tested £150
256k Built and tested £285
Kits available POA

MPI

Multi Purpose Interface

Mix 87573" Disk drives
SASI/Winchester interface
Programmable RS232 channel
Programmable RS485
high-speed multidrop serial I/F
Uses SIO and CTC

Complete B & T £185
FDC & SASI only B & T £145

SPI
Serial/Parallel Interface
4 prog. RS232 channels
16 parallel I/O lines
Full Baud rate coverage
Uses SIO and CTC
CompleteB & T £175

RTC
Real Time Clock
S/W support CP/M 2.2&Plus
Battery back-up
Uses PIO but still allows
use of parallel printer
Complete B & T £45

DISK DRIVES
Boxed TEAC/TOSHIBA's c/w
PSU and all leads etc.
Single DSDD (1Mb) £344
Dual DSDD (2Mb) £569
Bare TEAC/TOSHIBA (1Mb)

POA

10Mb Winchester Sys £1350
Larger Winchester's POA

MAPCOM

Complete computer system

4 MHz Z80A processor
64k Ram expandable to 1Mb
Twin TEAC 1Mb Disk drives
Integral 12" green screen
80 col, by 25 line display
Programmable keyboard
Runs under CP/M 2.2 and the
new CP/M Plus (CP/M 3)
4 spare expansion slots
Winchesters available

MAPCOM+CP/M 2.2 £1760
MAPCOM+CP/M Plus £2192
(Includes 256k RAM card)
MAPCOM+CP/M 2.2+Winc

POA
RACPAK Rack mounted sys-
tem more slots, more power

POA

MONITORS

Philips 12" green £86.50
Microvitek 14" Colour £250
Novex 14" Colour £230

SUNDRIES

6 Slot card frame ass £60
6 Slot backplane £8
3 Slot card frame ass £45
3 Slot backplane £6
Switch mode PSU £75
117 key cased keyboard £199
95 key cased keyboard £145
77 Way edge connector £4.30
Box 10 51/4" DSDD £22
Box Dysan 204-2D 96tpi £45

SOFTWARE

CP/M 2.2 £110
CP/M Plus (CP/M 3) £257
MAPDOS (Nascom + VFC)

£40
MAPPEN CP/M word proc.£50
MAPPEN Maxifile ov.lay £20
MAPPEN Spooler ov.lay £20

£295
£145
£145
£175
£295
£125
£199
£438
£155
£110
£241
£272
£138

Wordstar
Mailmerge
Spellstar
Datastar
Infostar
Supercalc
Supercalc II
dBase II
Card box
C Basic
Basic 80
Basic Compiler
Macro 80
and many more
Business S/W available POA

PRINTERS

Epson RX80/FX80/FX100 POA
OKI Microline 82A/83A POA

CI -300 Line Printer POA

and many more

All prices exclude postage, packing and VAT
Dealer and OEM enquiries welcome

MAP 80 Systems Ltd.
1 Windsor Street, Chertsey, Surrey

Tel: Chertsey (09328) 68044
Or call in and see us at the Chertsey Computer Centre

NE
The Complete Printer

WI Interface for the
Commodore 64

The Grappler gives you the print out you need from Epson, Star, Oki,
Brother, Prowriter and other popular printers. Graphics screen dumps
including inversed, double -sized, rotated/enhanced
graphics with special features + VAT=
for Epson FX and RX printers. £102.00 £117.30

DAISY STEP 2000
£249.00 £286.35

18cps; Bi-directional logic seeking; 10, 12, 1 5cps; Wordstar
compatible; 13 inch platen; 12 inch print line; auto underscore; bold
and shadow printing; subscripts and superscripts; Qume compatible
daisy ribbons; Qume compatible daisy wheel; optional tractor and
sheet feeder; optional RS 232C; serial interface; low noise; low cost;
high reliability.

Don't accept anything less

NEW from Japan
A Printer/Plotter that

you can all afford

CPP40 £119.00 £13 6.85
Alphanumeric printing; uses plain paper roll; 8 bit parallel input; 13
graphic commands; high resolution graphics; 40 + 80 column
printing; 12 CPS print speed; 4 colours - red, black, green, blue;
complete with mains adaptor and rechargable batteries and a low
price.

Phone 0130 68521 - 9 to 6 seven days a week!

ADMATE DP -80 £169.00 f1l4.5=0

The Admate DP -80 has a large range of features and a low price.
Ideal for the first time user. 80 CPS; 80 column; Bi-directional logic
seeking; block and dot addressable graphics; sub/superscript, auto
underline, condensed, emphasised, expanded and italic print.

Fon fNIEflI(AN

All major credit cards accepted. 24 hour
nationwide delivery by Securicor £9.50 +VAT.
Bankers Orders; Building Society Cheques; Postal
Orders - same day despatch. All orders covered
by the Mail Order Protection Scheme

stc.-NSFIElp

PRINTER
PALACE

RANGEKEY LTD

tad*
BE

SCIIUK)

SCI IUKI

FREEPOST

(No stomp nededl

PETERSFIELD

HANTS G032 28R

TELEPHONE

0130 68521

TELEX

86626

MYNEWS G

PERSONAL CALLERS WELCOME. 12 HIGH STREET, PETERSFIELD, HANTS. GU32 2JG

IMORE BARGAINS SEE PAGES 61 & 195
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SOFTWARE CENTRE
CP/M CP/M-86

MICROPRO SOFTWARE SYSTEM
WORDSTAR: Best selling professional Word Processing software; On
screen formatting, Block manipulation, File read/write, Simultaneous
Editing and Printing £295
MAILMERGE: Enhancement for document personalisation and mailing
applications £145
SPELLSTAR: Enhancement for checking spelling and maintaining
spelling dictionaries £145
STARINDEX: Useful package for creation of Table of Contents, Index,
List of Figures. Interfaces to Wordstar to improve document
presentation quickly and easily £116
INFOSTAR: Impressive Data Base system combining the power of
Datastar with the flexibility of Reportstar £295
DATASTAR: Screen based Data Entry, vetting and retrieval system.
Screen formats under user control £175
REPORTSTAR: Powerful report generator, provides much needed
enhancement to Datastar for report production and transaction
processing £210
CALCSTAR: Electronic spreadsheet with interfaces to all MicroPro
products £116

PLANSTAR: Advanced financial plan-
ning £495

NB: Combination prices - WS/MM
£390; WS/MM/SP/SI £495

1

MSDOS

DATABASE MANAGEMENT
FORMULA II: Unique information management system with excep-
tional capabilities for Application Generation. Multiple files and

indexes, transaction processing, interactive, no programming language
required £450

dBASE II: The most popular of data management systems, very powerful
application generator £437

OUICKCOOE: Add-on facility for dBASE programmers to speed development
process by generating dBASE command files £200

dGRAPH: Extremely useful program for graphical representation of dBASE and
user created data files £200

dUTIL: Utility to speed up dBASE execution £69

CARDBOX: Highly popular electronic card index system. Easy to use, with
powerful retrieval facilities £195

FRIDAY: End user file management system from the authors of dBASE II. File

definition, input and reporting under user control £195
OPEN ACCESS: Multi -function Executives Information System £450
RETRIEVE II: Information Management with unique features £495
EVERYMAN: Database Systems £475

Telesystems Ltd
The Geans, 3 Wycombe

LANGUAGES

Road, Prestwood, Bucks. HP16 ONZ Tel: 02406 6365

UTILITIES
ASCOM: The most flexible asynchronous communications package

CP/M CP/M-PCDOS available to the micro world. Interactive, batch, menu -driven. AvailableMicrosoft CP/M MSDOS Digital Research
86 for CP/M, CP/M-86, MS/PCDOS £140

BASIC Interpreter
BASIC Compiler
FORTRAN Compiler

£279 £279
£295 £295
£399 £279

CBASIC Interpreter
CBASIC Compiler
PASCAL/MT+

BSTAM: Simple communications program for exchanging files between
£107 £232 CP/M systems £140
£357 £429 £429

TRANSFER: System for exchanging files between CP/M systems. Provided with£250 £429 £429 full 8080 source code £130
COBOL Compiler £549 £549 C Compiler £250 £250 CONVMS: Operating system converter. Runs MSDOS programs under CP/M-86
C Compiler £399 PERSONAL BASIC Int £107 £70

1

PASCAL £229 CIS COBOL £425 £425 CONVCP: Operating system converter. Runs CP/M-86 programs under MSDOS

BUSINESS BASIC
Compiler
MACRO ASSEMBLER

£469

£149 £99

FORMS -2

FILESHARE

£70£110 £110 ASSEMBLER PLUS: Disassembler for 8080 and Z80 programs 043
DISKEDIT: Facility for editing disk held data by sector. Invaluable aid £70

£250 £425 IBM-CP/M COMPATIBILITY: Set of programs that enable IBM 3740 disks to be
used on CP/M, permitting transfer of files to/from IBM mainframes £110

SUPERSOFT C Comp £185 £185 SUPERSOFT BASIC
SPP: Speed Programming Package for use with Pascal/MT+ £143

£200 £200 01186: Converts 8080 assembler code to 8086 £106
Compiler EM80/86: Emulator to run CP/M software under CP/M-86 £70

PRO FORTRAN £220 £320 PRO PASCAL £220 £320 £320 DISPLAY MANAGER: Screen handling productivity aid for Digital Research
compilers £286
ACCESS MANAGER: File handling productivity aid for Digital Research compilers

APPLICATIONS
MULTIPLAN: Eceptional electronic worksheet from Microsoft

£159
MULTI -TOOL WORD: Microsoft's advanced Word Processor
with optional! Mouse for added flexibility £299

SUPERCALC: Fast action spreadsheet and planning aid £200
ABSTAT: Powerful statistics package £295
GRAPHSTAT: Versatile statistics and graphics package for the
Epson QX10, IBM-PC and Sirius £195
ALIAS ACCOUNTS: Fully integrated accounts system with
inbuilt hooks to dBASE II £1200
ALIAS PAYROLL/SSP: Standalone or integrated system with
optional links to ALIAS accounts each £600
RCS LEDGERS: Sales, Purchase, Nominal ledgers in MBASIC
source code each £300
RCS PAYROLL: Full function, highly used package £500
STATISTICS PACK: Over 25 easily used routines in MBASIC

£120
MATHS PACKAGE: Interactive routines (40+) in MBASIC £120

1

£214

MISCELLANEOUS
CP/M 2.2: Standard operating system on 8" disk £107
CP/M-86: Standard 16 -bit operating system £179
SUPERSORT: Full function Sort/Merge/Selection package

£145
MSORT: Standalone and COBOL hosted Sort package £149
MAGSAM: MBASIC utility to provide multi -key ISAM file
facilities £130
TOUCH 'N' GO: Teach yourself keyboard skills £40
MICROSOFT MOUSE: Mouse, interface card and software

£149
OPTIMISER: Interactive Linear Programming package £325
PROSTAR TRAINING GUIDE: Independent instruction on the
use of MicroPro 'STAR' products £30

PLEASE CALL FOR FULL LIST PRICES EXCLUDE VAT DEALER ENQUIRIES INVITED

60PCW



SUMMER SALE BARGAINS
Ex VAT Inc VAT Ex VAT Inc VAT

BBC Model B 325.00 373.75 BBC 8 + DES 385.00 442.75
Acorn Electron 155.00 178.15

Torch Z80 Disc Pack 595.00 684.25 Dumana 100K DID 125.00 143.75
TEAC 100/200K DO 145.00 166.75
Microvitec Cub 165.00 189.75 Philips 12" Monitor 55.00 63.25
Nordmende TV/Mon 190.00 218.50
Epson RX80 FT 210.00 241.00 Commodore MPS 160.00 184.00

801

Shinwa CP80 165.00 189.75 Printer Cables POA

Wordwise 30.00 34.50 Graphics ROM 22.00 25.30
Disc Doctor 22.00 25.30
Memorex Discs from 1.20

30% off all BBC, Electron, Spectrum,
C64 software

Call for details of other bargains
All prices apply until August 4th 1984

Clare Computing
10 Victoria Crescent, Wimbledon,

LONDON SW19 1LG

01-947 8429 Open all day Saturday

Add 4% for Access + Visa

CALL FOR CARRIAGE COSTS

PRESS THE BUTTON ... Don waste your time... waiting forptintouts!

AND THE ECONO-BUFFER RUNS
THE PRINTER -BUFFER WITH ALL
THESE EXTRA'S ... AND THE BEST
AND CHEAPEST YOU CAN BUY.

NO EXTRA SOFTWARE
NEEDED ...

COMPATIBLE WITH ANY STANDARD
CENTRONICS PRINTER

Options select by a simple press.
Superb quality.
Attractive compact design.
Professional documentation.

SPACE COMPRESSION

SINGLE PAGE MODE
for stops between
printouts or pages

Contact your
local dealer
or ZERO
for details

PAGE
NUMBERING
MODE
buttons for
various

page lengths

COPY -FUNCTION

also 16K (£ 102) and
32K (£ 111) versions available.

Printer buffer also for RS 232 -Centronics

ELECTRONICS gSouvpeprini emr teonstcdheopoalfsim universities and

  All products guaranteed
149 KINGSTREET)NASH HOUSE) as Send for free details + order form
GT. YARMOUTH NR30 2S  Money refunded (less R&R), if goods re-
TELEPHONE:(0493)-2023 turned in good condition within 10 days
ZERO Companies: The Netherlands: Tel. 01892 - 5333 - Germany: Tel. 02821 - 28828 Sweden Tel 0382 - 40037

NEW! MDKINOL",\
We'll help you look good on paper

80 cols; High speed printing, 160 CPS; bi-directional
logic seeking; fantastic 27 CPS near letter quality; 23 x
18 matrix; very quiet - less than 60 dB; 4, 5, 6, 8, 10,
1 2, 1 7 CPI; down loading for user -optional characters;
high resolution graphics: handles various forms, roll
paper, fan fold, single sheet and multipart copy paper.

Fantastic Value Elan.unu n
£+VLua9.35

Canon PW1156A £369.00 £424.35
All the features of the PW1 080A detailed above but 156 cols!

PHONE 0130 68521 - 9 to 6 ANY DAY!

Now you can print

in colour

Canon PJ 1080A £399.00 £ 4+ 5V8A.T8 5

Seven colour printer ideal for the BBC, Sirius, Apple, etc.
Seven colours print on demand ink jet printer; 70 CPS
bi-directional; high resolution graphics; will print on
acetate sheets for overhead projection; long life ink
cartridges 3.5 million characters per cartridge; eight bit
parallel interface; Epson compatible; easily replaced
colour cartridges; accepts single sheets; interchangable
character sets.

Just unbelievable value at £399.00 a8.85
© CZ [L.
All major credit cards accepted. 24 hour
nationwide delivery by Securicor £9.50 + VAT.
Bankers Orders; Building Society Cheques; Postal
Orders - same day despatch. All orders covered
by the Mail Order Protection Scheme

A9SFIElp

PRINTER j
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RANDEKEY LTD

trading
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SOUK)

SCI MK/

FREEPOST
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PETERSFIELD
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TELEPHONE
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TELEX

86626
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PERSONAL CALLERS WELCOME. 12 HIGH STREET, PETERSFIELO, HANTS. GU32 2JG

MORE BARGAINS SEE PAGES 59 & 195
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SV328/318
SD 294C Justwrite JR

 SD 237C Cross Force
 SD 232C Frantic Freddy

SD 291C Flipper Slipper
 SD 236C Music Mentor
 SD 2337 Armoured Assault

SD 234T Spectron
 SD 255T Nomis
 SD 266T Sprite Editor

SD 267T Font Editor
 SD 303T Number Game
 SD 308T Compatibility

SD 235T Intro to Basic
 SD 288T Spectra Type
 SD 228T Spectra Diary

SD 275T Spectra File Cabinet
 SD 307T Car Ace
 SD 302T 3-D Tic Toc Toe

SD 268T Financial Calculator
 SD 305T BOA
 SD 269T Address Book

SD 301T Biorythm
 SD 304T Acutype
 SD 309T Spectra Break

SD 306T Juno Lander
 SD 310T Horse Race
 SD 256T Star Words

SD 211T Old Mac Farmer`
 SD216T Tetra Horror*
 SD 241T Tele Bunny"

SD 242T Turboat
 SD 243T SASH"
 SD 292T Ninja"

SD 293T Kung Fu Master*
 SD 221T Swing Man
 SD 219T New York Bomb Blitz

SD 261T U.S. Geography
 SD 231T Artist
di MM 001T Humphrey

MM 002T Cubit
 MM 003T Zakill Wood
Ak MM 004T Crazy Golf
w MM 0051 Punchy
 PS 00IT Pengwyn
 VIC 20
 SC 207 Cave In

SC 208 Number Crunch
 SC 215 Ape Escape

 ATARI 2600
 SA 201 Gangster Alley

SA 202 Planet Patrol
 SA 203 Cross Force
 SA 204 Tapeworm

SA 205 China Syndrome
 SA 206 Nexar
 SA 210 Master Builder

SA 212 Margin
 SA 217 Gashog
 SA 218 Bumper Bash

 COLECOVISION
SE 232 Frantic Freddy

 SE 234 Spectron
gi SE 237 Super Cross Force
w SE 291 Flipper Slipper

 PUBLICATIONS
 BK 001 'Spectravideo Computing'

By Ian Sinclair

PLUS full range of CP/M Software,
CI Please tick for full listing TOTAL £

AU onces inc P&P

Cartridge 29.95
Cartridge 18.95
Cartridge 18.95
Cartridge 18.95
Cartridge 27.95
Cassette 4.95
Cassette 4.95
Cassette 4.95
Cassette 4.95
Cassette 4.95
Cassette 4.95
Cassette 4.95
Cassette 4.95
Cassette 4.95
Cassette 4.95
Cassette 4.95
Cassette 4.95
Cassette 4 95
Cassette 4.95
Cassette 4.95
Cassette 4.95
Cassette 4.95
Cassette 4.95
Cassette 4.95
Cassette 4.95
Cassette 4.95
Cassette 4.95
Cassette 6.95
Cassette 6.95
Cassette 6.95
Cassette 6.95
Cassette 6.95
Cassette 6.95
Cassette 6.95
Cassette 4.95
Cassette 4.95
Cassette 4,95
Cassette 4.95
Cassette 6.95
Cassette 6.95
Cassette 6.95
Cassette 6.95
Cassette 6.95
Cassette 6.95

Cartridge 14 95
Cartridge 14.95
Cartridge 14.95

Cartridge 995
Cartridge 995
Cartridge 995
Cartridge 995
Cartridge 995
Cartridge 995
Cartridge 995
Cartridge 995
Cartridge 9.95
Cartridge 995

Cartridge 19.95
Cartridge 19.95
Cartridge 19.95
Cartridge 19.95

Please send me ah

Qty. Total

6.95

To: Spectravideo Ltd, 165 Garth Road, Morden, Surrey SM4 4LH

I enclose Postal Order/Cheque payable to Spectravideo Ltd, for £

NAME AGE Of under 18)

ADDRESS

POST CODE

SIGNATURE DATE
Please allow 28 days for receipt of your order  If used on SV318, on Expander is required PCW/8/84                     

CONVERT YOUR 80 -BUS SYSTEM
TO 16 BIT WITH A COSTGOLD

ADD-ON PROCESSOR BOARD
Run CP/M-86. Read/write IBM PC compatible discs.
CA802 £525

8MHz 8088 Processor
256K Bytes RAM
Serial port and real time clock
EPROM based monitor
Supports CP/M-86, concurrent CP/M-86 and MP/M-86

CA801
8MHz 8088 Processor
128K Bytes RAM
EPROM based monitor
Supports CP/M-86
Can be expanded later to CA802 spec

£375

CP/M-86 for CA801/CA802, including utilities £199

SPECIAL OFFER ... CA802 and CP/M-86 £695
Either 80 -bus format board enables retention of the Z80
card to run your existing software. Both cards will read or
write IBM PC compatible discs and all Gemini formats. A
8088 bus expansion connector is also provided.

All prices include p&p but exclude VAT at 15%.
CA801 & CA802 are available now. Orders to
Costgold Research, The Old School, Stretham,
Cambridge CB6 3LD. Tel: (035 389) 282/3.
Coming soon, Concurrent CP/M-86

COSTGOLD RESEARCH, THE OLD SCHOOL,
STRETHAM, CAMBRIDGE

EPSON IN BIRMINGHAM

HX-20
PORTABLE
MICROCOMPUTER

.1 'a
6114/4011111110

I/
' A

'''-'rr H I
,Rilvi,,,,,

AvkaggsgstOOKI4W \

£402

QX-10
THE HUMAN
COMPATIBLE
BUSINESS MICRO

192Kb RAM,
dual D/D discs,
Hi -resolution
Graphics,
CP/M, BASIC
Full 12 months warranty

1,735
All Epson printers, accessories and sundries are always available.
Call and see our full range of micro -computer systems and software.

Training and full post sales support is always available.

jaenuna
SUPPLYING THE SYSTEMS - GIVING THE SERVICE

021-643 1609
UNIT 24, LEE BANK HOUSE, HOLLOWAY HEAD, BIRMINGHAM 81 1HR

62 PM



The SV328 just goes
on growing...

RFIL//L7EZ7

With sophisticated 3 -channel ADSR sound,
high resolution sprite graphics and a rapidly
expanding library of software, the Spectravideo
SV 328 is all you'd expect in a great games
machine.

A slick word processor -style keyboard,
CP/M* compatibility and massive RAM

(expandable to full144K) puts it in the business
league.

Spectravideo SV 328: Memory -32K ROM expandable to 96K, 80K on board RAM
expandable to144K: Keyboard - full word processor type, 87 keys,10 function keys, built
in cursor control: Graphics -16 colours, 256x192 high resolution graphics, 32 sprites:
Sound -3 channels, 8 octaves per channel: CP/M' compatibility - to over 3000 existing
software packages: Storage - cassette drive, 256K disk drive capacity. Suggested retail
price - £262.

SQE[TIIR1//DEOM

Tomorrows Computers -Today

Spectravideo Ltd, 165 Garth Road, Morden, Surrey SM4 4LH
Telephone: 01-3300101. Telex: 28704 MMH VANG

Fill in thecoupon today and well mail you a fulltechnical brochureand latesttestreportsof
the amazing Spectravideo range, or see it for yourself at:

I
DO
LEISURE
CENTRES

Carried away at

spectrum

And for keen programmers, the easy -to -use
and space saving extended BASIC gives total
control of all standard functions.

There's room to grow too-with a complete
range of peripherals already available,
including some of the best joysticks in the
business.

AtS262 the SV328 is great value for money!

Spectravideo Peripherals: Cassette Drive: Disk Drive - single: Disk Drive - double: Disk
Drive - full BusinessPack: Mini Expander: Super Expander: Monitor: Printerwith Interface
Card: Centronics Interface: RS 232 Interface: 16K RAM Pack: 64K RAM Pack: 80 Column
Card: Coleco Adaptor: Quick Shot Joysticks.

Also available Spectravideo SV 318: Suggested retail price - £186.

" CP/M Isa registered trade mark of Digital Research Inc

E
To: Spectravideo Ltd,165 Garth Road, Morden, Surrey SM4 4LH

I am interested in Spectravideo computers and peripherals. Please send
me the latest reports together with a full technical specification brochure.

Name:

Address:

and most leading computer stockists. Tel. No. STD Code:

PCW8/84



Now, the BBC
The BBC Micro has now taken a giant

step into the world of business computing.
With the addition of its new Z80

second processor, it is the first computer at
anywhere near its price to become fully
compatible with CP/M software.

As most business computer users can
verify, CP/M is the most widely used form
of software in business today.

For U99, you're well and truly
in business.

At U99, the Z80 adds 64K of usable
RAM to the BBC Micro. And it allows you
to use the CP/M 2.2 computer operating
system.

It's extremely fast.
And besides giving you access to a vast

new area of software, it enables you to use
GSX graphics-based programs, the perfect
complement to the BBC Micro's own
superb graphics.

Free software and languages.
The Z80 second processor comes com-

plete with five CP/M business programs.
To handle your word processing, there's

MemoPlan. It's a program with some highly
sophisticated features, such as a safeguard
against data loss through power cuts and
the ability to show two documents simul-
taneously on the screen.

To form your CP/M personal database,
there's FilePlan. It stores names, addresses,
telephone numbers, stock listings and
more. And if you use it with MemoPlan,
you can generate.personalised letters, labels
and mail shots.

To produce forecasts and analyse
groups of figures diagramatically, simply
use the GraphPlan program. This is incredibly
helpful in working out vital business calcu-
lations, converting them into graphs and
charts.

Meanwhile, in the book-keeping de-
partment, there's the Accountant program.

Use it to enter day-to-day transactions into
the computer. Then, at any time, you can ask
the computer to produce lists, summaries,
reports, audit trails and trial balances. You can
readily expand this package to a fully ledger
based system, complete with payroll and
more.

Finally, to help you to develop your own
programs without having specialised experi-
ence, the Z80 comes with another software
package called Nucleus. It's a system generator
which asks you

questions
and uses your
answers to enable
the system to write the
program.

You can use Nucleus
directly with the Accountant
program, or for specialised
personal or business activities.
Additionally, the Z80 package enables
you to use three programming languages.

Your BBC Micro instantly becomes
multi-lingual.

To simplify writing your own software
with the Z80, there's BBC BASIC.

For running professionally written busi-
ness programs, there's Professional BASIC.

And then there's CIS COBOL, the leading
microcomputer version of COBOL, the
language used in mainframe computer appli-
cations throughout commerce and industry.

With CIS COBOL, the Z80 also gives you
two sophisticated programming aids.

CP/M is a registered trademark of Digital Research Inc.



One is Animator, an award winning de-
bugging tool which enables you to identify
programming errors quickly and easily.

The other is FORMS 2, which helps
you to write your own interactive programs
in COBOL.

With all these sophisticated features,
the Z80 package is exceptional value
for money. Indeed, bought separately
the programs and languages could
cost as much as £3,000.

See the Z80 at work.
The Z80 second processor is de-

signed to be used with the BBC Micro
Model B incorporating a Series 1.2
Machine Operating System and linked
to a dual 80 -track disc drive, a printer
and monitor.

Ask your BBC Micro dealer to
show you just how far it can go in the

world of serious business computing.
For your nearest dealer, ring 01-2000200.

Technical specification.
The Z80 has a 64K Random Access Memory,
running CP/M 2.2 which provides approx-
imately 55K bytes of RAM for user programs.

It operates at a clock rate of 6MHz.
Power supplyis integral. Height,

70mm.Width, 210mm.
Depth, 350mm.

The BBC Microcomputer System.
Designed, produced and distributed by Acorn Computers Limited.



Make it Portable
Make it Pr Bible!

To meet the needs of today's demanding and fast -paced
environment, the Bondwell 12 is a high-performance portable
computer: a complete, professional computer at an unbeatable
price which performs a host of personal and business functions.

The Bondwell 12 is unique:
 ergonomically designed and durable cabinet for portability
CP/M 2.2 with its own set of 'utility software
 9" amber, non glare CRT display eliminates eye fatigue
 16 user programmable function keys for easy operation
 built-in voice synthesizer capable of speaking English words

and sentences

The comprehensive features of the Bondwell 12 makes it an
ideal assistant to improve productivity and efficiency.

*CP/M is a trademark of Digital Research Inc.
Micropro is a trademark of Micropro International Corp.

Bondwell

SPECIFICATIONS
Microprocessor:
280A CPU/4MHz

Operating System:
CP/M 2.2

User Memory:
64K bytes user RAM
4K ROM with self

test boot & monitor
programs

Display:
9- amber phosphor

anti -glare monitor
External video signal

output port
Graphic character in

normal or inverse

MODEL

video

Keyboard:
Detached 63 keys ASCII

keyboard

Separate numeric keypad

16 user programmable
keys

Universal Power
Supply:
90VAC to 130VAC or
180VAC to 265VAC

Disk Drives:
Dual 5.25- half height

floppy disk drives
180K bytes formatted

capacity per drive

Interfaces:
Two RS232C ports
One centronics port

Free -Software
included:
System utility program
Speech

Micropro Software®
Wordstar®
Calcstar®
Mailmerge®

Datastar®
Reportstar®

Dimensions
I 95mm x 450mm x
395mm (H x W x 131
Weight: 11.8 kgs

International Sales Office
Bondwell International Ltd. Telex: 51439 BITL HX Telefax: 3-7241252
U.S.A. Sales Office
Bondwell Industrial Co., Inc. 3300 Seldon Court, Units 10/11, Fremont, Calif 94539, U.S.A. Tel: (415) 490-4300-2 Telefax: 490-5897
Bondwell International Ltd. 504-505 South Tower, World Finance Centre, Harbour City, Canton Road, Hong Kong.

Ring Round 3116



GI R LS
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RINGING HIM!
Most of us form friendships and
relationships through the people we meet at
work. So what do you do if you have a job
which never brings you into contact with the
opposite sex?
Susan Griffiths, a 22 -year old
machinist from Manchester,
joined Dateline Computer
Dating, and soon met John
Hook, also 22 a radio design
engineer from Oldham

Having left her parents'
home, Susan found that life
was rather lonely She did go to
discos mostly in the
company of married friends,
but she never met anyone she
liked. In the end, one of my
friends who was using Dateline
recommended I should try it,'
said Susan 'He said it would do
me good to meet new people.
and I agreed '

Recommended by a friend
John's circumstances were

very similar 'I just wasn t
meeting anyone,' he said. One
day, he read a Dateline ad. and
being very fed up with a social
life which consisted of drinking
with his friends in the evenings,
he sent off to Dateline for a free
computer test. He joined stra
ight away -- some months
before Susan- -- and quickly get
his first list of six names It was
then that his courage deserted
him a little, and he just could
not bring himself to telephOne
any of the girls on the list.
Fortunately, girls started
ringing him!

`It began from there,' he
said. 'Once girls started
contacting me, I was able to
telephone the ones who
appeared on my list. I was
nervous, of course, but when
started talking I got on fine '

`If they sound nice,
they look nice..

Susan, in the meantime,
had joined Dateline, I met
one man but that first date
wasn't too successful, so I
moved on to the next name on
my list which was John's.'
`When I spoke to him he
sounded really nice,' she said.
'Tome, if they sound nice, they
look nice!'

Susan and John agreed to
meet and the following week he
picked her up from her flat and
they went out to a local pub. 'It
was a very enjoyable evening.
said John. 'We couldn't stop
talking. and we haven't
stopped since!'

After her initial shyness,
Susan too began to enjoy
herself I liked John as soon as
I saw him,' she said. 'He looked
just the type I wanted he
spoke nicely, he had good
manners and a good
personality The couple
decided they very much wanted
to see each other again and in
fact arranged to the meet the
following evening 'I asked if it
would be all right if I came to
see her tomorrow and she said
'Any time you want to.. Since
then we have seen each other
virtually every night"

Susan knew almost
immediately that she liked
John a tot 'But within two
weeks I knew he was the one
for me,' she said, smiling. John
took a little longer - about five
weeks! 'Really we clicked
almost straightaway We

managed to communicate so
well and we always seemed to
know what the other was
thinking

Within two months
John had proposed to Susan
and she accepted without
hesitation Their formal
engagement and marriage will
take place later in the year
`We've got a date in mind for
the wedding,' admitted John,

'but we're not revealing it yet
because I'm a hit broke!'

And how is that friend of
Susan's, who originally recom
mended her to Dateline, get
ting on with his membership')
'When he first found out about
the engagement I think he was
a bit jealous, she said, 'but he's
now met someone through
Dateline and they're getting
engaged as well!'

If you would like to be one of the many thousands of people nationwide who have
been enjoying a new social life, and finding love and happiness through Dateline,

. complete the simple questionnaire below. We will send you confidentially and
completely free, full details about Dateline and how it works, and details of just one of
the Dateline members who are compatible with you. Send to:

Dateline Computer Dating, 23 Abingdon Rd., London W8 Tel: 01-938 1011

MN NI MI 1M 11111 NM 1M
FREE: Computer Test to Find Your Ideal Partner,

START HERE
1 Do you consider yourself

Shy
F r trovert
Adventurous
Family type
Clothes -conscious

Generous
Outdoor type
( reanve
Practical
Intellectual

mill
am over seventeen and would like you to send ma

completely free and without obligation 4 descriptiov of my
ideal partner Plus a free full colour brochure and lots more
information about Dateline. I enclose two first class stamps

3 Your sex put M or F Your Height tr in

2 Indicate which activities and interests you enioy by placing
a -I lone) in the appropriate box If you dislike a particular
activity, write a 'nought) in the box if you have no
preference, leave the column blank

Pop music
Fashion
Pubs
Sport
Pets
Folk music
Jazz
Travelling

Inema
Good food

Politics
Classical music
Art/Literature
-Live' theatre
Science or technology
Creative writing/painting
Poetry
Ph ilosophy/Psychology/Sociology

istory/Archaeo logy
Conversation

Your Age yrs Age you would like to meet MITI

Christian Name

Surname

Address

IN IMO 1111 111111 1111 11111

Nationality . Religion

Occupation
Send today to
Dateline. Dept P( A
23/25 Abingdon Rd

London W8
0!-9381011



WREN
EXECUTIVE SYSTEM

P

'An outstanding machine, I do not know
of anything that can do as much as the
Wren does, even at twice the price"
Practical Computing, June '84

"Sets out to be all things to all men and
astonishingly it seems to have succeeded"
Personal Computer World, April '84

'A real bargain" 'A wealth of facilities"
Computer Answers, May '84

Transam designed the Wren Executive
System, and we are justifiably proud of
the reception it has received.

Our special Wren service includes:
 Fast delivery from our central London

depot.
 Demonstrations in our new West End

showroom.
 A wide selection of peripherals.
 A complete installation and

commissioning service.
 In-house training from our own

experts.
 Sales and technical hotline.

For further information

rTransam
MICROSYSTEMS LIMITEDp
59/61 Theobalds Road
London WC1X 8SF
Tel: 01-404 4554
Prestel: 600180

 THE TECHNOLOGY YOU WANT I THE ADVICE YOU NEED II

68 PC W



This is all you need
to pay for our new
Apple compatible

disk drive

It's only £129 + VAT. We are able to offer this superb new disk drive at this
price through brilliant engineering techniques that give you the best of both worlds.
* Low economical cost - High Performance
* A 51/4" disk drive fully compatible with APPLE II
* Instantly connected to an Apple II or Apple compatible disk interface cards.
* Top precision of a band driven head and a direct drive spindle motor.
* You are advised to order this superb fully guaranteed disk drive now while

initial stocks last.
DEALER ENQUIRIES WELCOME.

APPLE II ,s the trademark of Apple Computers -Inc

 Please send me the Vergecourt 514" Disk Drive.  Please send me further information on the Vergecourt Disk Drive
 I enclose cheque £129 t £2.50 pp - £19.73 VAT Total £151.23.

Please debit my Access/Visa/Am Ex/Diners Club Card No

NAME COMPANY

ADDRESS TEL

VERGECOURT LTD HEoausst

Sussex
Queens RB d

Telex 8
7;71 008237 v3 /E7R2 G8 5c5 T1



Without the right,
program your
computer could
take a dim view

of your
accounts.

4014MitiraArkidWiNSixsa0010AMillipiairoiro444,444.tiii014,00.401

aWfittOVI

31%

If your brand new, super -
intelligent, electronic brain appears
decidedly thick, it's probably not
to blame. A computer is just a box of
circuits. It's the program that makes
it a box of tricks. Some programs are
so inadequate they would make any
computer look moronic. Others are
far too complicated for the needs of
the user and become uncontrollable
monsters.

You'll be glad to know that Sage
keep things simple. but effective.
Our fully -integrated. one -diskette
programs are easy -to -learn and use.
yet cover every accounting function.
From invoicing to final accounts,
it's all there'

Sage is available on most CP/M,
MS-DOS and PC -DOS computers and
has so far been implemented on over
40 machines including Apple,
Apricot, Epson, 1BM-PC, Philips.
Sirius and Zenith. What's more you
can choose the program to suit your
needs from four great -value options.
s AGE ACCOUNTS £375
 \GE PIUS £525
 SAGE EXECUTIVE £695
 PAYROLL £195

Just return the coupon below and
we'll make sure your computer
doesn't end up standing in the corner

ITT send me your PCVW11

explanatory brochure.
 Please arrange for me to have

a demonstration.
I do not yet own a computer
I have a computer.
*Delete as appropriate.

Name

Position
Company

Address
....

Tel

SAGE
Business Software

SAGESOFT LIMITED, NEI DOUSE, REGENT CENTRE.
NEWCASTLE UPON TYNE NE3 3DS.
Telephone 091 284 7077 Telex 53623 SAGESL G.
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DESPATCHED WITHIN FOUR HOURS

A g

LASTS FOREVER
SEE OVER FOR DISKINGS '4 -HOUR" EXPERIENCE



DISKING NEWS MEMOREX
We ship the worlds' best diskettes FASTER than anybody. We ALWAYS enclose a VAT invoice and current price list. It's
not "Yes sir we're expecting delivery in 4-6 weeks" or "Please allow 28 days for delivery" -What rubbish we put up with in
the U.K.?! Just ring another company in this magazine - we did. We purchased a modem advertised on another page-two
months later we've still no modem OR explanation, AND we can't leave a message they've no answering machine!
EVERTHING you see in this ad. is ON THE SHELF NOW. We despatch within FOUR working hours or we'll ship FREE!!
Write or call (24 hrs) for our general price list. Coming soon:- The new Microdisk SEE 10 library box PLUS Disking Business
Diskettes - They'll blow your mind.

FREE with EVERY ten -pack of diskettes from DISKING
SEE 10 LIBRARY BOX

The award winning device for storing and displaying ten diskettes Available
individually at £2.50 exc VAT see tinder Diskette Storage'.

PLUS
DISKING COLOUR CODERS

A multicoloured pack of ten fibre tipped pens for colour coding your diskette
labels available individually at 49p per pack of ten exc VAT.

DISKING
SUPER PROMOTION

FREE CLOCK
VALUE £8.95

With every TWO Ten -Packs' of ANY 31/2". 51/4- or 8" disks by Verbatim.
Memorex. Dysan or Maxell purchased at these prices. we will pack a Super
Disking Calendar Clock worth £8.95 absolutely FREE.

Order four Ten -Packs. and you will receive two Calendar Clocks and so on

'Excluding diskettes purchased from bargain corner. All FREE offers are
subject to availability.

MEMORY EXCELLENCE
Memorex diskettes are everyones favourite and work well in ALL computer .
systems

51/4 INCH DISKETTES
Certified for single OR double density and with hub ring reinforcement

PRICES EXC VAT
3481 S/S
3491 D/S
3504 S/S
3501 D/S

48

48

96

96

tpi

tp

to,

tpi

10-40

Ti 90
27 90

2790
35.90

' 48 tpi suitable for 35 or 40 track operation

96 tpi suitable for 77 or 80 track operation
10 and 16 Hard Sector available at same prices

50-90
20 90

2690.
26.90

34.90

100 .

19 90

25.90

25 90

33.90

MEMOREX 31/2" MICRODISKS -HERE AT LAST,
PRICES EXC VAT 10-40 50-90 100 -

6100 S/Sided 42.90 41 90 40 90

0.5M Byte rating auto shutter
3' 4" library boxes coming soon

To celebrate three successful years with Memorex we are giving away a
Memorex C-90 cassette tape with every ten -pack of Memorex floppies. This
offer does not affect any of our other promotions. and is in edition to them.

DISKING Means
Business

NEW DISKING SWING LID BOX for 60
minidisks, comes with keys, dividers.
tags and even built in carrying handles.
At our price the best value around -
Recommended Price e22.60.

D.S.L.B. -£17.90
buy 3 and get fourth one free. Post & Packing at 4 unit rate

DISKETTE STORAGE
SEE 10 LIBRARY BOX Free with every pack of
ten diskettes this superb storage device keeps
dust out. yet enables instant selection.

Part No.
SEE 10
LB8

Description
Library Box

Library Box (not SEE 10 design)

ABA Lockable diskette storage come in two sizes for each of
theminidisksand8" disks.Theyholdeither40 or80 diskettes,

Part No
M35
M85
F40

Description Price
40 minidisk capacity 14.90
80 minidisk capacity 18.90
408" diskette capacity 18.90

`PERFECT DATA' CLEANING KIT
DISKETTE ACCESSORIES

51/4" DISKING SUPERMAILERS
The one that really works well in ALL drives - get it now before the gremlins
strike

Part No
CK5

CK8

Description.
For 5'4 disk drives
For 8" disk drives

Price
14.90

14 90

51/4" or 31/2" DISKETTES
1-2 packs each pack at 95p
3-5 packs each pack at 75p
6-9 packs each pack at 60p
10-, packs POST FREE

5t/4" CLEANING KITS
same as 51/4" diskettes

Part No
DSM

Very rigid copyright design, takes up to 4 disks

Description
100 -pack mailers

U.K. SHIPPING RATES
51/4" SEE 10 LIBRARY BOXES
1-4 off at 40p each
5-9 off at 30p each

10+ off at 20p each

8" DISKETTES
1-2 packs each pack at 1.60

3-5 packs each pack at 1.20
6-9 packs each pack at 90p
10+ packs POST FREE

DISKING DISKWRITERS
Packed in 25's and sold in 50's. these superb blue or black pens are 100% safe
for use on diskette labels. Please state ink colour when ordering.

Price Part No Description
24 90 OW

INC. INS. BUT EXC VAT
8" CLEANING KITS
same as 8" diskettes

8" LIBRARY BOXES
1-4 off at 60p each
5-9 off at 45p each
10+ off at 30p each

DISKING SUPERMAILERS
100 -pack 3.00

50 -pack Diskwriters

LOCKABLE STORAGE (all versions)
1 off 2.00 each
2-7 off 1.30 each
8+ off POST FREE

DISKING COLOUR CODERS

25p each - 5+ POST FREE

DISKING DISKWRITERS
50 -pack 1.00

Price
9 90



maxell VerbatimDysan

8 nkven
otskeue

DYSAN - THE THE DISCERNING
With new lower prices. Dysans impeccable reputation is now a genuine
bargain

51/4 INCH DISKETTES
Certified for Single OR Double Density 48 tpi with Hub Ring reinforcement.

PRICES EXC VAT
104/10 S/S 48

104/2D D/S 48

204/1D S/S 96

204/2D D/S 96

tpi

tpi

tpi

(pi

10.40

23 90
34 90

34 90

42 90

48 tpi suitable for 35 or 40 track operation
96 tpi suitable for 77 or 80 track operation
' 0 and 16 Hard Sector available at same prices

8 INCH DISKETTES

PRICES EXC VAT 10.40
3740/1D S/S D/Dens 32.90
3740/2D D/S D/Dens 40 90

32 Hard Sector available at same prices

50-90

22.90

33.90

33.90

41 90

50.90
31 90

39.90

100

21 90
32 90

32 90
40.90

100 -.-

30.90
38.90

MAXWELL - THE GOLD STANDARD
Masell's very high quality control ensures all standards are met and surpassed

51/4 INCH DISKETTES

Certified for Single OR Double Density. All with Hub Ring reinforcement

PRICES EXC VAT
MD1-0 S/S 48

MD2-D D/S 48

M01 -DD S/S 96

MD2-DD D/S 96

tpi

tpi

tpi

tpi

10-40
24 90

32 90

32 90

42 90

MD2-HD D/S 1 6MByte 59 00

48 tpi suitable for 35 or 40 track operation
96 tpi suitable for 77 or 80 track operation

PRICES EXC VAT
FDI-128 S/S S/Dens
FD1-1XD S/S D/Dens
FD2-XDD D/S D/Dens

8 INCH DISKETTES
10-40

29 90

34 90
39 90

20-M BYTE HARD DISKS FOR YOUR MICRO

Part No
Prices exc VAT
APPLE II
IBM-PC

SIRIUS/VICT.
EPSON OXIO
DEC LSI 11

Z80 System
S100 System

5 -MB

DS505

1190 00
1290.00

1190.00

1190.00

1390.00

1190 00
1290.00

10 -MB

DS510

1290.00
1390.00

1290 00

1290.00

1490 00

1290 00

1390.00

15 -MB 20 -MB

DS515 DS520

1390 00

1490 00

1390.00

139000
159000
1390.00

1490.00

Slaves may be added at these lower prices

990.00 1090.00 119000

Complete with intelligent controller. host adaptor, power supply unit, fan.
cabling, software and User Manual. Free delivery in the UK.

1490.00

1590.00

1490 00

1490 00

1690.00

1490 00

1590.00

1290 00

50-90 100.
2390 22 90

31 90 30 90

31.90 3090
41 90 40 90

56 00 53 00

50-90 100"

28 90 27 90
33.90 32.90
38.90 37.90

DATALIFE - FIVE YEAR WARRANTY
The world market leaders with perfect data retention time alter time - for a
lifetime

51/4 INCH DISKETTES
Certified for single OR double density and with hub ring reinforcement

PRICES EXC VAT
MD525 S/S 48 tpi

MD550 D/S 48 tpi

MD577 S/S 96 tpi

MD557 D/S 96 tpi

10-40

22 90
29 90

28 90

36 90

48 tpi suitable for 35 or 40 track operation
96 tpi suitable for 77 or 80 track operation
10 & 16 Hard Sector available at same prices

8 INCH DISKETTES
PRICES EXC VAT
FD34-9000 S/S S/Dens
FD34-8000 S/S D/Dens
0034-4001 D/S 0/Dens
32 Hard Sector available at same price

10-40

31 90
31 90

36 90

50-90
21 90

28 90

27 90

35 90

50.90

30.90

30.90

35.90

100-
20 90

27 90
26 90

34 90

100"

29 90

29 90
34 90

DISKING INTERNATIONAL
FREEPOST
LIPHOOK
HAMPSHIRE
GU30 7BR
UNITED KINGDOM

How to Contact
By Telephone
By Telex
By Prestel
By FAX

DISKING
(0428) 722563
858623 Telbur G
Page 2477310
(0252) 721521

OFFICIAL GOVERNMENT ORDERS WELCOME

We Supply all Govemment bodies including Schools. Universities. Colleges.
Hospitals the Utilities. Research Establishments, Armed Forces. the Ministries
and Local Authorities world-wide. We will despatch within 4 (YES 4) working
hours from receipt of your official order number received either by post or by
telephone. and all orders are nandled in the.strictest confidence and to the
letter. All other customers cheques with order please payable to DISKING. If
you are a large establishment. and cannot raise cheques without an invoice
please post or telephone us your order and we will send a pro -forma invoice by

return, for your accounts department to pay against

CREDIT CARD ORDERS

All orders left on the answering maonine quality for a FREE Disking Logobug to
stick on your computer
You may call 365 days a year. 24 hours a day and you may speak for as long as

you like, when you leave the following details -

1 Day -time telephone number
2 Cardholder Name & Address
3 Delivery/Invoice Address if different
4 Your credit card number
5. Part nos and quantity of your order
6 Normal or First Class post

we welcome Access (Mastercharge) Barclaycard (VISA) and Diners Club
International and there is NO credit card surcharge Alternatively you may write

your C/card No on your order.
You may leave the rest to US!!

URGENT ORDERS

If you're posting your order. omit the word FREEPOST from our address. and
use our normal post code GU30 7EJ and do not forget to stamp it First Class. If
you are telephoning your order please make it clear that you wish to pay for your

goods to be sent to you by First Class Post.

FIRST CLASS RATES
EXC VAT
First Ten -Pack
2nd and subsequent Ten -Pack

2.00 250
50 2 00

TRADE CORNER
FREE AEROPLANE
Don't keep sitting there in front of your VDU. get outside and fly our aeroplane.
Just call and ask for your flier. and we'll send you our latest trade pack with
prices, special offers and sample unlabelled diskette and mailer. We'll also
enclose a DPC application form telling you how to buy at our 10.000 prices yet
order only in 50's

r

BARGAIN CORNER
51/4" SUPERLUXE DISK LIBRARIES

Diskette binders at £4.90 each (normally £9.90) p&p 50p each, 40,- post free

51/4" DISKETTES

Supplied in a FREE SEE 10 library box

PRICES EXC VAT
S/S 48 Ipi Diskettes

D/S 48 tpi Diskettes

10-40 50-90 100-,

13.90 12.90 11.90

20.90 1990 18.90

Don't be fooled - these diskettes are brand new and come with our normal full
money -back guarantee. They are mostly non hub ring labelled or unlabelled
BASF. Dysan. Rhone Poulenc. Memorex etc where the boxes have had the
cellophane removed. We are even supplying them in a FREE SEE 10 library
box. At these prices you can't lose - Hurry, --

To: DISKING FREEPOST, Liphook,Hants,GU30 7BR U.K

Qty Description Price exc VAT

Total Goods Value exc VAT

Total Delivery and insurance

Sub Total exc VAT

VAT

Value of cheque payable to Disking

NAME

ADDRESS:

TEL NO'

Or please charge my credit card No

"1-ers,

L.I Access, VISA & Diners Cards Welcome --I



There's much more to show.
BBC MICRO So this summer we go to a

A` new home - to give us muchtitSNmore room to show it all!

I it
 171 1 ;  $I:

11:
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Alexandra Palace, London, Thursday to Sunday, July 19 to 22

You must see for yourself all the rapid
developments in the ever-expanding

world of the Electron
and BBC Micro!

r MONEY SAVING OFFERS
School & College Groups: Only £1 per student if
booked in advance. Send cheque (payable to Database
Publications) and SAE to:
Electron & BBC Micro User Show, 68 Chester Road,
Hazel Grove, Stockport SK7 5NY. Tel: 061-456 8383.
(Valid for minimum of 10 people).

Travel & Hotel Offer: Cut price rail tickets and
reduced London hotel rates. Contact: Travel Offer,
PO Box 1, St Albans ALI 4ED with SAE or
Tel: St Albans 34475 quoting The Electron & BBC
Micro User Show.

 1111.   411.   1111.   1110,   400   11111.

This voucher is worth f1 per person
off the normal admission price of
.f.3 (adults) and R2 (children)
(Valid fora maximum of 4 people)

Electron & BBC Micro User Show
10am - 6pm, Thursday, 19 July
10am - 6pm, Friday, 20 July
10am - 6pm, Saturday, 21 July
10am - 4pm, Sunday, 22 July

Alexandra Palace
Wood Green, London N22

YC 7

,'( SEE the latest software - hundreds
of new games, educational and
business programs.

;( SEE all the latest add-ons - never
before have so many exciting new
peripherals been launched.
SEE all the latest techniques - and
get free advice from our team of
experts, writers and programmers.

2( Make a note in your diary - NOW!



NO OTHER
PERSONAL COMPUTER
OFFERS YOU SO MUCH

FOR SO LITTLE!

\`

There's a Kaypro computer to suit you!

Choose from our range of portable personal micros which all
offer a unique 'value -for -money' package plus at least 11.500 -worth of
bundled software FREE_ Just take away your Kaypro and start teaching
yourself with our FRELATI training package loan scheme.

Contact

NORTH HERTS BUSINESS SERVICES
9 Cloisters Road, Letchworth, Herts

Tel: (04626) 73832

4RMElk
NEW SHOP
NOW OPEN

AT
71 EAST STREET

BRIGHTON
Tel: 0273 728681

Wide range of Home computers
plus Epson, PX 8, HX-20,
OX -10, Sanyo 555, Wren,

Kaypro, Xtra

(S6,('el.9" 914
gutari boaith at exezrify dv.vef, aicY

gazaasteea*t.aier ZaciedXf a Adyeav watLaidy.

New for Apricot!
256K RAM CARD

EXPANDABLE TO 640K
Not jusi another ()urinary HAM ,ard. DOI

one that has unique expandibility. This latest
addition to our growing SimonCard range can be

used with either 64K or 256K dynamic RAM chips at the
flick of a switch. which means you will only need to use up
one precious slot in your Apricot rot all your memory
requirements. since our SimonCard starts at 256K and
expands up to 640K. giving the maximum available system
memory on Apricot of 896K To upgrade from 256K to 640K
is easy! 16 of the 64K chips are repiaced by 256K chips
and and if you send your SimonCard back to us for the
upgrade we will part exchange your redundant 64K
chips for the 256K chips Prices start at E299 foi tne 256K
version MS-DOS RAM dick software available.

IBM PC & XT
RAM boards with asynchronous serial port

All boards expandable to 256K
64K + £180 128K + £225
192K + £275 256K + £320

SIRIUS
MS-DOS RAM disc software EIV8118Die

All boards expandable
to 384K

128K RAM £210

256K RAM £290

384K RAM £375

70
Ali\ TIMEKEEPER/
00),, CLOCKBOARD

ftoow/ WITH BACK-UP/ BATTERY £99

dappia if& Ha
Interfaces complete
4ft cable & connector

Graphics Interface £69

Parallel Interface £64

Serial Interface £69

Ail of the above boards are of the highest quality
made with the very oust components. They Lorne
with comprehensive manuals for easy and safe
installation
All prices are extiosi 6 of VAT ar.ri postage anti
packing

64K D RAMs
CALL

GENEROUS DEALER DISCOUNTS AVAILABLE
ON ALL BOARDS

1-UWE -

S1111011

SIMON COMPUTERS LTD
28 Lower Addiscombe Road,
Croydon
Surrey GAO 6AA
England
Tel 01-680 4646

DESIGNERS AND SUPPLIERS OF uuALi i
MICROCOMPUTER BOAHUS



At the Byteshops we've helped
countless companies of all sizes

improve their efficiency by the
introduction of microcomputers.
Generally these are required to perform
routine business tasks -but, however

similar the application, we invariably find
that no two customers have exactly the same

requirements. When you come to the Byteshop, you'll
find that we are far more interested in finding out what

jobs you require the computer to do both now and in the future. We
then tailor a complete system including not only the hardware but the
software, and the peripherals to meet your individual needs. We

HOW NABISCO REAPE
THE BENEFIT WITH
IBM PC's.

believe this is the only sensible way to sell computers. Many people talk
about providing solutions, but it's often painfully evident that the
customers problems only begin with a visit to his/her local computer
supplier. We don't subscribe to the view that our role ends when we've
made a sale or completed an installation. We're totally committed to
after sales service and we're always happy to advise you on all aspects
of running your systems. We can even help with staff training for
example and provide a range of sensible maintenance plans to ensure
your systems keep working. On this spread you'll find a number of
"Typical Ready To Run" systems which will serve to give you an idea of
comparative costs. However we won't sell one to you- unless you force
us -without asking a few questions first!

Ritz Crackers, Shredded Wheat, Jacob's Club and Cream Crackers are
just some of the brands that have made Nabisco one of the world's
celebrated producers of biscuits and breakfast cereals. Nabisco
(Liverpool) were keen to show that the IBM PC could be used to support
certain functions and contacted Byteshop Manchester as the leading
IBM Authorised Dealer in the area. In conjunction with Byteshop staff,
Nabisco were able to evaluate a number of leading software packages on
the PC including Lotus 1. 2. 3. - Integrated Spreadsheet
& Information Management package, dBASE II -
Database Management and Multi -Mate -
Word Processing. Applications covered include
factory information systems, budgeting, financial
planning and both expenditure monitoring, and
micro appreciation for the company's training
programmes. Initially time savings were not
dramatic as the staff had to be trained and
become familiar with the new technology, but now
the benefits are being reaped and functions are
being tackled that would have been far too time
consuming without computers. Nabisco rated the
advice they received from Byteshop as"... excellent".

At a glaar,e eempater cheddia,
BBC Act IBM Comart

Model B Apricot,1PC/XT Communicator
Colour graphics
Multi-user
Hard disk storage

Upgradeable
Expandable
Communications
Transportable
Networking
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Train commuters to Manchester will
probably be aware of the location of the
Byteshop Manchester already, but for
those not in that category, our store can
be found on the Approach to Piccadilly
Station. The Byteshop has been in
Manchester for the past five years and
Manager Robin Pimlott has gathered
around him a highly experienced team
of DP Professionals. They will be
pleased to arrange a demonstration
from the wide range of micros in stock.
Give them a call on 061-236 4737

PROGRAMMERS \
CORNER

Wide selection of
programming languages, plus
tilities and tools from Microsoft,
Digital Research, Microfocus,
Xitan and Pulsar, incl. Basic,

Fortran, Cobol, Pascal,
Assembler,

C&PL1.

microserve
An integral part of the Byteshops,
Microserve provides a complete
range of servicing and maintenance
plans nationwide for computers
such as the IBM PC and
Communicator plus peripherals

from Epson, Anadex, Qume, Wyse,
and Volkercraig.'Microsure' -our I

speedy nationwide 6n site
maintenance contract for a 'once only'

annual fee.

'Microswap' -component exchange
service. 'Micromend' -workshop
repair and up grades. 'Microcall' -on
site maintenance and repair charged
on a time and materials basis.
'Microtrain' -runs product training
courses for your own service engineers.
Call into your local Byteshop for further
details or 'phone 0480 215005 for a

Microserve
Information

Pack.

THE BYTE SHOPS -W
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COMART COMMUNICATOR
Comart Communicator multi-user systems have expandability built in
and are the most cost-effective way of sharing computer power amongst
your staff. You can start with a Communicator system to suit your current
requirements- up to nine people can share -and simply add new
terminals as you grow. A considerable saving over buying a complete new
computer each time. The Communicator's modularity also means you
can add -in extra capacity and add-on storage back-up units to keep pace
with your future needs. The Communicator now offers the superb BOS
operating system ensuring access to a wide range of top quality
Commercial, Accounting and Office software. You can also specify
versions featuring DR's very latest operating system, Concurrent CP/M,
which allows full multi -tasking facilifes for up to four different functions
Supporting up to eight work stations.

COMMUNICATOR MULTI-
USER BUSINESS SYSTEM
Communicator CP1525M 16 bit
512Kb RAM, 1 x 179Kb floppy disk
drive & 1 x 20Mb hard disk, with
MBOS multi-user operating system
allowing up to 5 users with
comprehensive range of top software

available inc. BOS Accounting and
Office applications....5495.00 ex. VAT.

COMMUNICATOR 5 -USER
SYSTEM
COMPLETE SYSTEM FROM £2119
PER USER
Communicator CP1525M as above
plus 5 x WY50 Display Terminals,
Anadex 96258 dot matrix printer, inc.
all cables. 10595.00 ex. VAT

5 -USER COMMUNICATOR
MULTI -PROCESSING/
MULTI-USER SYSTEM
COMPLETE SYSTEM FROM £1800
PER USER*
This allows each user to have their own
dedicated Z80A processor and 64K b
of memory while sharing printer
facilities and data from common disk
storage. So two users, for example,
could be running word processing, one
accessing databases, one updating a
sales ledger, while the fifth is preparing
budgets using a financial planning
package.
Communicator CP520 MP 5 -user
Multi -Processing System

5995.00 ex. VAT
* To include 5 x WY50 Display Terminals

and all cables 9,095.00 ex. VAT

ACT APRICOT
Already an outstandingsuccess,
the transportable Apricot offers
a comprehensive specification
at very low cost, making it a
perfect system for the small
businessman. The Xi models'offer
the advantages of Winchester
disks in their most compact size
yet -the revolutionary 31/2" disk.
Benefits include faster access to
information and less susceptibility
of damage to disk & data.
Features include a 'mouse trap',
256K byte memory expandable
to 768K b and Sony 3.5" disk
drives offering 315Kb of storage
each plus Apricots' unique
'Microscreen' facility. New 12"
screen is an optional extra for all
models at a cost of E100. Included
in the price are three operating
systems MS/DOS 2.0, CP/M-86+ ,
Concurrent CP/M-86 together
with Microsoft and Personal

From
1495.00 ex. VAT

and Asynchronous File Transfer
Software.*
1495.00ex. VAT
1795.00 c/w twin 315Kb floppy
disk drives & 9" monitor ex. VAT
1995.00 c/w twin 720 Kb floppy
disk drives & 9" monitor ex. VAT
2695.00 c/w 5Mb hard disk &
315Kb floppy diskdrive & monitor
ex. VAT
2995.00 c/w 10Mb hard disk &
315Kb floppy disk drive & monitor

BASIC, Supercalc, Superplanner ex. VAT.  Subject to availability

APRICOT BUSINESS SYSTEMS
Financial Planning Floppy Disk Drive & Monitor with
Apricot c/w Dual 315Kb Disk Drives & DBASE II plus Epson FX80 160 CPS
Monitor with SU PERCALC plus upgrade Dot Matrix Printer (£438)
to SU PERCALC 2 together with 3565.00 ex. VAT
Epson FX100160 CPS Dot Matrix Small Business Accounts System
Printer (£569) 2500.00 ex. VAT Apricot xi c/w 10 Mb Hard Disk & 315
Word Processing Kb Floppy Disk Drive & Monitor plus
Apricot c/w Dual 315Kb Disk Drives & PULSAR Sales, Purchase, Nominal
Monitor, with WORDSTAR Word Ledgers and Invoicing plus Epson
processing and Spelling Checker plus FX100 fast Dot Matrix Printer (£569)
Epson RX 80T- 100 CPS - Dot Matrix 4385.00 ex. VAT
Printer (£279)for fast drafts and FREE Systems Implementation
Brother H R15 letter quality Daisy Wheel Course with every Apricot System
Printer (£455) 2980.00 ex. VAT purchased when you enrol for training
Database Management at ACT Training Centres.
Apricot xi c/w 5Mb Hard Disk & 315Kb

761VW
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O Lotus 1-2-3 - Remarkable
integrated spreadsheet and
information management package
incorporating colour graphics for the
IBM PC 375.00
 dBASE II -Powerful database
management and applications
generator with optional graphics and
development tools 395.00
 Supercak 2 -Sophisticated, easy
to use financial spreadsheet for in
depth analysis, modelling and
forecasting 195.00
 WordStar -Most popular
wordprocessing program, easily
integrated with Mailmerge, Spellstar, ,
Star index and Supersoft
enhancements 295.00
O Pulsar Accounts -Complete
integrated business accounting system
includes sales, purchase, nominal
ledgers, data analysis, stock control,
invoicing and payroll -for Apricot and
IBM PC per module 195.00
 Supercalc 3 - Latest Supercalc
version with colour graphics 295.00
 Multi -mate - New standard in fast,
easy to use, function key driven
wordprocessing for the IBM PC

330.00
O Open Access - Exciting new
integrated business package rivalling
Lotus 123 with vvp, Database, comms
and 3-D graphics 450.00
 CBASIC - Widely used
commercial programming language for
business applications development,
interpreter also available 107.00

(CP/M86 232.00)

 Friday -Personal file management
package for the novice with quick and
custom reporting 195.00
 Graphstat - Up and coming
statistics and colour graphics package
for the IBM PC 195.00
 Multiplan-Versatile electronic
worksheet for the IBM PC 183.00
 Cardbox -Simple to use data
retrieval and information management
tool 155.00
O Level II Cobol - Mainframe level II
compiler, well suited for new
applications development: tools and
utilities available 965.00
 Calcstar - Electronic spreadsheet
and financial modelling program -
integrates with Wordstar 116.00
O Delta - Comprehensive and
sophisticated database program with
'3-D' file structures, linksIto Lotus 123,
Multiplan and Wordstar 495.00
0 BSTAM -Communications
package for sending and receiving
CP/M files over telephone Iines.133.00
 Flight simulator- Full colour
game for both the novice and the
potential fighter pilot on the IBM PC

37.00
 Pascal MT+ -Comprehensive
integrated language for developing
production quality software 250.00

(CP/M86 429.00)
Infostar -Combines Datastar and

Reportstar for data entry, retrieval, up
dating and report generation 295.00
Prices include configuration on machines
supplied by ourselves. We are totally
committed to after sales service and future
support.

BBC FOR BUSINESS
Particularly since the introduction
of the Torch Z80 Disk Pack, we
have been increasingly supplying
the Model Bas part of low cost
business systems. With it's 96K b
standard RAM, ergonomic design
and proven reliability, it's an ideal
choice for any small business
looking for an entry level system.
More than that, its very
compactness means that it can be
transported home and used with
the domestic T.V. for work or play.
LOW COST BUSINESS
SYSTEM
BBC Model B; 12" Monochrome
Monitor; Epson RX80 FT Printer inc.
Cable; Torch Z80 Disk Pack & Interface
Inc. Word Processing, Spread Sheet,
Database & Basic Language Software

1599 ex. VAT

FOR EDUCATION AND
THE HOBBYIST
We sell countless Model Bs into the
educational sector and to the hobbyist.
You can count on your local Byteshop
for fast service and the very best
support on the BBC.

BBC Micro Model B 347.00
12" Monochrome Monitor 115.00
Microvitec 14" Colour Monitor inc.
Cables 215.00
Cumana Disk Drives inc. Format Disk
Cable & Doc
Single Disk Drive 100Kb 189.00
Dual Disk Drive 200Kb-345Kb 345.00
Dual D/S Disk Drives 800Kb 469.00
Torch Z80 Disk Pack inc. CP/M
Compatible Op. System 96Kb RAM,
Perfect Writer, Perfect Speller, Perfect
Filer, Perfect Calc. Plus Comanex
Business Management Game and
Torchnet Software 730.00
Disk Interface 70.00
Epson RX80 Printer 279.00
BBC to Epson Cable 24.00
VARIOUS
Selection of business, educational,
graphics and games software available
from 3.50
Selection of teach yourself BBC
publications PRICES EX. VAT

DISKETTES
Full range of Dysan 51/4",
48 & 96 TPI soft & hard
sectored single/double
sided & double density
diskettes plus 8" IBM
3740 format & PULSAR
31/2" Microfloppies
stocked. From £1.70 ea.
(Normally sold in boxes of 10)

HERE YOU CAN COUNT
IGHT COMPUTER.

IBM/PC
As one of the largest authorised
IBM dealers in the country, you
can come to us in complete
confidence that we will not only
sell you the basic machines but
the software, peripherals
and technical support you
need to get the best out of
them. The IBM PC's versatility
means that it's equally at home in
a small business or as a stand
alone desk top in a large corporate
company linked to a main frame.
Should you require extra
performance or speed, tne IBM
PC XT is an obvious choice.

IBM Dual 320K b Disk Drives, 64K b
RAM, UK Keyboard and Screen

1988.00
IBM PC Dual 320K b Disk Drives
128K b RAM, DOS 2.0 UK Keyboard
and Screen 2149.00
IBM PC XT 1 x 320K b Floppy Disk
plus 1 x 10 MB Hard Disk, 128K b

IBM BUSIN

IBM STOCKS
As leading IBM dealers.
we can count on a
good allocation of PC's
Phone us first for our up to

the minute stock position.

From 1988.00 ex. VAT
RAM, ASYNCH COM MS, DOS 2.0,
UK Keyboard and Screen 4141.00
IBM Colour Monitor plus Adapter Card

685.00
IBM Printer inc. Cable 469.00
Epson FX80 Printer inc. Ca ble478.00
Epson FX100 Printer inc. Cable

599.00
See Microserve panel for details of full
maintenance and service facilities for
the IBM PC/XT nationwide.

ESS SYSTEMS
Word Processing
IBM PC, Multi Mate WP Package, c/w
Brother HR15 18CPS Daisy Wheel
Printer (£455) -optional Single Sheet
and continuous Stationery eeders-
a nd fast Epson RX8OFT Dot Matrix
printer (£319) 3310.00 ex. VAT
Colour Spread Sheet
IBM PC with 192K b RAM, LOTUS 123,
IBM Colour Adapter Card & Monitor
plus Epson FX100160CPS Dot Matrix
Printer (£569) and HP7470 2 Pen
Plotter (£893)for 10 colour
graph/charts and overhead
transparencies 4275.00 ex. VAT

6 pen plotter 1521.00

Information Management
IBM PC XT, 128K b RAM, 10M b Hard
Disk Storage inc. DBASE II, Epson
FX100 160CPS Dot Matrix Printer
(£569) 5145.00 ex. VAT
Accounting System
IBM PC XT, 128K b RAM, 10M b Hard
Disk Storage c/w PULSAR Sales,
Purchase, Nominal Ledgers, Invoicing
and Payroll Modules (£975)Anadex
9625B Dot Matrix Printer (£1248) with
enhanced, condensed, double pass
modes 6399.00 ex. VAT

The following are One-off's' and available on a first
come first served basis.
Osborne Executive Computer
(1495) ONLY 1000.00
Epson MXFT 11180 Printer (389) ONLY 250.00
Acoustic Hood for Qume Printer/Sheet Feeder
(390) ONLY 250.00
Tecmar 5Mb Hard Disk Unit
(2235) ONLY 775.00

BYTESHOPS - PERFECT FOR
BUSINESS' OF ALL SIZES

Small Local, personal service

Medium One stop shopping

Large Nationwide support

PC/XT ADD-ON'S & ADD-IN'S

Alloy PC -Backup -cartridge tape unit
for backing up, storing and retrieving
data from hard disk 1,750.00
Microvitec 1446-14" colour monitor

495.00
Expansion Unit 1 -10 Mb hard disk
unit for PC 2,172.00
Expansion Unit 2 -10 Mb hard disk
unit for PC/XT 1,978.00
Tallgrass Datasave -51/4" hard disk
mass storage unit with 6, 12, 20 or
35Mb capacity plus integral streamer
tape cartridge backup..from 2,820.00
Hercules Graphics Card - allows high
resolution bit mapped graphics on
monochrome display 395.00
All prices exclusive of VAT and quoted in £
sterling.
 Prices shown are our standard published
prices. Volume purchase prices available on
request.
Account, leasing and HP facilities
available for companies, educational
establishments and local authorities.
 Barclaycard Visa and MEM
Access taken in payment.
 Phone Mail Orders gladly accepted.
Please contact nearest shop for P.P. &
Delivery Rates (Regret no COD).
 Prices and specifications correct at time of
going to press, but are subject to change
without notice E. & O.E. and are valid for the
cover date life of/his magazine (August '84).

AST Megaplus Card -includes 64 Kb
RAM, 1 serial port plus clock/calendar
+ RAM spooler software 319.00

AST 3780 Card & Software -allows
PC to communicate with m/f in bisynch
protocol 875.00
AST 5251 Card & Software -allows
interactive m/f comms with IBM
Systems 34, 36 & 38 835.00
PC Net Starter Kit -local area
network allowing file and disk sharing
plus optional electronic mail from

1350.00
PC Net Cards -to link additional
terminals to network from 675.00
Quadram Cards -full range available
inc. memory expansion & colour
graphics from 194.00
',Whilst we carry a vast range of stock, we
cannot guarantee that every item
advertised will be available in eachshop.
 Detailed quotations on request.
 Shop opening hours 9-5.30, check
individual shops for Saturday opening.
 Products referred to are trademarks or reg.
trademarks of the company of origin.
 Byteshop Head Office: Grove House, Great
North Road, Little Paxton, Cambs. PE19 4EL.
Tel: 0480 218812

®7 pulsar
act

© Copyright the Byteshop 1984

THE Da" sun,
BUSINESS CENTRES

LONDON GLASGOW NOTTINGHAM
173 Drummond St NW1 266 St. Vincent Street, 92a Upper Parliament Street,

Tel: 01-387 0505 Tel: 041-221 8202 Tel: 0602 470576

BIRMINGHAM MANCHESTER SOUTHAMPTON
94-96 Hurst Street, 11-12 Gateway House, 23 Cumberland Place,
Tel: 021-622 3165 Piccadilly Station Approach, Tel: 0703 334711

Tel:061-236 4737
Members of the 10. Comart Group of Companies BRISTOL New Sales office now open. Tel 0272 290651

PCW 77



UimOMPUTER E BARGAINS
1000's OF

WAR EHO Sall
FOR CALLERS-I,

THE ALADDIN'S CAVE OP COMPUTER AND ELECTRONIC EQUIPMENT
HARD DISK DIVES?

rallyy :eiwbished DIABLO/ORE series 3 25 Mb disk drives
uEr RKOS NOVA, TEXAS compatible

Front load. Free stand or rack mount WON
exchangeable type (via lid removal) E295.00
me3029 PSU unit for 2 drives E125.00

DIABLO/DRE 44.4000A/B 5--5 ex stock from EMS*
1000's of spares for S30, 4000. 3200, HAWK ex stock

Plus in clause repair. refurbishing service
Call foi details at quotation

EX STOCK INTEGRATED MR
08085AH-2 D8086 D8257-5
i)8202 D8271 AM2764-3DC
74LS86 74LS112 74LS373
7407 2102-6 4116.3

CALL SALES OFFICE FOR PRICES socket

coo SAVE
Keep your hot parts L and LIABLE
with our range of BRAND NEW professions'

scooling tans
ETRI 99XU0i Dim. 92 r 92 x 25 airs.
Miniature 24C equipment fan complete with Mk,"

fixer guard £9.95.
CD JB-3AR Dim. 3' x x 2 5' compact

very quiet running 240 v operation NEW £9.95
BUHLER 69 i i 22. 8-16 v DC micro
miniature reversible fan. Uses a brushiess
servo motor for extremely high air flow,
almost silent running and guaranteed 10,000
hr life. Measures only 62 x 62 x 22 mm.
Current cost £32.00. OUR PRICE ONLY
£12.95 complete with data
MUFFIN -CENTAUR standard 4" x 4- v 26
far supplied tested EX EQUIPMENT 240
C6 25 of 110 v at E495 or BRAND NEW 24G
at 10 50 I 000's of other fans Ex Stock

for Details. Post & Packing on alt fans

TRANSTEL PRINTERS
EX NEWS SERVICE compact, quality built
50 column matrix printer. Standard 5 bit
serial. BAUDOT CODE current loop inter-
face for connection to computer or radio
receiver via sinicrie filter network to decode
and print most worldwide NEWS, TELEX
and RTTY services Supplied tested and in
good condition with data, large paper roll
and 50 and 75 baud stale ONLY E49.95
Carr. £6.00

TELETYPE ASR 33
DATA I/O TERMINALS

Industry standard combined ASCII 110
baud printer keyboard and 8 hole paper
tape punch and reader. Standard RS232
serial rnterface ideal as cheap hard copy
unit or tape prep. for CNC and NC
machines. TESTED and in good condition.
OnlyE235.0U floor stand 10.00
Carr 8 Ina £15.00

DATA MODEMS
loin the cornrnu nications revolution with our
range of EX TELECOM data modems Made to
most stringent spec ana designed to operate
for 24 hrs per day Units are made to the
CCITT tone spec War, RS232 i/o levels via
a 25 way D' ski. Units are sold in a tested
and working conoitron with data Permission
may be required for connection to PO lines
MODEM 28 'Hackers Special' fully fledged
up to 300 baud full duplex, ANSWER or CALL
modes AUTO ANSWER. Data Vo via
standard RS232 25 way 'D' socket Just 2 .wire
connection to comms line Ideal networks etc
Complete with data, tested, ready to run at a
NEW SUPER LOW PRICE of MP 05.00 +
VAT + Cam
MODEM 20-I Compact .rnii ;OF use ,,,te
MICRONET PRESTEL or TELECOM GOLD
etc 2 wire u:rect connect 75 baud transmit
1200 baud '(eceive. Data via RS232 'D
socket Guaranteed working with data E49.95
MODEM 202 same as 20-1 but 75 baud

, 200 band transmit mow
;RANSDATA 307A 300 baud acoustic
coupler RS232 i/o £95.00
NEW DSL2123 Muth Standard modem
selectable V21 300-300 bps, V23 75-1200,
V23 1200-75 full duplex. Or 1200-1200 half
duplex modes. Full auto answer via modem or
CPU. LED status indicators CALL or ANS
modes Switched. CCITT or BELL 103
202 Housed in ABS case size only 2.5" x 8.5"
x 9" £286.00 VAT
For further data or details on omen EX STOCK
isodemz contact sales office.

Carnage or ail modems £10.00 + VAT

8s"; P ti"

099

NOT LINE DATA LASE

DISTEL 0
THE ORIGINAL FREE OF CHARGE dial up data base
1000's of stock items and one off bargains.
ON LINE NOW- 300 baud, full dlex CCITT tones 8 las
word no panty. 01-6 9 1880

MA LT R
Cure those unnerving hang ups and data glitches caused
by mains interference
SD5A As recommended byZ X81 news letter, matchbox
size up to 1000 wart loan E5.95
12127 compact conic 3 ors filte.1

19 911

COMPUTER 'CAB'
Ali in one quality computer
cabinet with integral switched
mode PSU, Mains filtering and twin tan cocoas.,
Originally made for the famous DEC POPS computer
system costing thousands of pounds Made to run 24
hours per day the PSU is fully screened and wif deliver a
massive +5v DC at 17 amps +.15v DC at I ems and .-1 5v
DC at 5 amps The complete unit is fully enclosed with
emovabie top ria, filtering. trip switch, 'Power and 'Run-
EDs mounted on Ali front panel, rear cable entries, etc

etc Units are in good but used condition supplied for
240v operation complete with full circuit and tech. man
Give your system that professional finish for only
£49.95 + Carr D'm 19" wide 16" deep 10 5' high.
Useable area 16 w 0._52,h 11 5.0.
Also available LESS PSU, with FANS etc Internal dim
9 .. : 6"d. 10.5"h.E011.05. Cainagb & insurance £9 50.

SUPER PRINTER SCOOP

ClE
NTRoN1CS

N..._ The "Do Everything Printer' at a pr that will
NEVER be repeated. Standard CENTRNICS
parallel interface for direct connection to BBC,

ORIC. DRAGON etc Superb pnnt quality with full
pin addressable graphics and 4 type fonts plus

J. HiGh DEFINITION internal PROPORTIONAL SPACED
""-- MODE for WORD PROCESSOR applications. 80-132

columns single sheet, sprocket or roll paper handling plus
much more. Available ONLY from DISPLAY ELECTRONICS

at the ridiculous price of ONLY E11,00 + VAT Complete with
full manual etc. Limited quantity -Hurry while stocks last

Options. Interface cable (specify) for BBC, ORIC,
DRAGON or CENTRONICS 36 way pig C12.50. Spare ribbon

£3.00 each. BBC graphics screen dump utility program £8:60
Carriage and Ins. £10.00 4- VAT

CE TERMIPRINTER
A massive purchase of these desk top
printer -terminals enables us to -offer you
these quality 30 cps printers at a SUPER
LOW PRICE against their original cost of
over £1000 Unit comprises of lull OWERTY
electronic keyboard and pnnter mech with
print face similar to correspondence quality
typewriter. Variable forms tractor unit
enables full width-- up to 13.5" 120 column
paper, upper lower case, standard RS232
serial interface, internal vertical and
horizontal tab settings, standard ribbon
adjustable baud rates, quiet operation plus
many other features. Supplied complete
with manual. Guaranteed working E130.00 or
untested MAXI, optional floor stand £12 50
Can & Ins £10.00.

I I I :1
-urrent. quality, professional product of a

major computer company, .comprising
x 40 track MPI or Shugart FULLY BBC
OMPATIBLE single sided drives in a

compact, attractively styled, grey ABS
structured case with internal switched
mode PSU. The PSU was intended to drive
both drives and an intelligent Z80 controller
with over 70 ic's. The controller has been
removed leaving ample space and current
on the +. -5, +12 and -12 supply for all
your future expansion requirements.
Supplied tested with 90 day guarantee in
BRAND NEW condition with cable for BB
micro. Ex Stock at uniyE259.00

OF
+

'ERA.rr.
iii

An advantageous purchase or grand new surplus allows a great OWERTY, full r.avel,
chassis keyboard offer at fractions of their onginal costs.
ALPHAMERIC 7204/60 full ASCII 60 key, upper. lower + control key, parallel TTL
output plus strobe. Dim 12" x 6" +5 & 12 DC. MN
DEC tA34 Uncoded keyboard with 67 quality, GOLD, normally open switches on
standard X, Y matrix. Complete with 3 LED indicators & i/o cable - ideal micro
conversions etc pcb DIM 15" x 4.5" E14.95 Carnal e on keyboards C3.00.

THE BENEFITS OF INSURANCE
Almost four months ago, on the 29th of February 1984 we, DISPLAY
ELECTRONICS were unfortunate er rough to have a serious fire at our main
location, reducing a substantial pan of our stock, warehouse and offices to a pile of
ashes and rubble. HOWEVER, we had seen the adverts about the 'Benefits of
Insurance" and some years ago had taken comprehensive insurance cover to
protect against an event such as this,
The day after the fire we did not even have a single pen to write with, to say nothing
of the non existent showroom and burnt out warehouse with direct access to the
stars via our now non existent roof!
The loss of stock and damage to the premises has resulted in losses in excess of
£400,000 pounds in real money - no price can value time and effort
We are still, although working under great difficulties, VERY MUCH in business
We owe this to supreme efforts by all our staff - perhaps knowing their jobs could
have been at stake stock being located at several different locations, help from
business colleagues and our bank
To these people, I say a very loud THANK YOU.
To both the mighty PRUDENTIAL and GENERAL ACCIDENT Insurance
Companies who from the date of our fire have NOT even offered or paid A SINGLE
PENNY in compensation or have not even offered an ounce of moral support
To both the mighty PRUDENTIAL and GENERAL ACCIDENT insurance
Companies who only answer our requests for help and information with "We are
still looking at reports ' I say "STRONG STUFF THIS INSURANCE????" - -

David Fisher Managing Director, DISPLAY ELECTRONICS

66% DISCOUNT
ELECTRONIC
COMPONENTS
EQUIPMENT

Due to our massive bulk purchasing programme which enables us to bring you the best possible
bargains, we have thousands of I C s, Transistors. Relays Cap s, P C B s. Sub -assemblies,
Switches, etc etc surplus to our requirements. Because we don t nave sufficient stocks of ani,
one item to include in our ads we are packing all these items into the BARGAIN PARCEL OF A
LIFETIME Thousands of components ai giveaway prices, Guaranieeo to be worth
at least 3 times what 'you pay. Unbeatable valuel, Sold oy weight.
2.5kIs E4.25 + pp £1 25 5kIs Elf° + £1 80
10kis El0.25 + pp £2 25 20 kIs E17.50 £4 75

4 1. VAT

BUDGET RANGE
VIDEO MONITORS

At a price YUU can afford, our .-ar oge of EX
EQUIPMENT video monitors defy
competition!' All are for 240v working with
standard composite video input. Units are
pre tested and set for up to 80 col use on
BBC micro Even where MINOR screen
burns MAY exist - normal data displays are
unaffected.

1000's SOLD TO DATE
9" HITACHI very compact fully cased din,
21cm H x 21 cm W x 22cm D. Black nd
white screen E44.95
12" KGM 320-321, nigh bandwidth input,
will display up to 132 columns x 25 lines.
Housed in attractive fully encjosed
brushed alloy case. B1W only £32.95
GREEN screenE39, 95
24" KGM large screen black & wnite
monitor fully enclosed in light alloy case.
WNLY

E55.00
eal sch_o_ols, _shops, clubs etc.

14" BRAND NEW Novex COLOUR type
NC1414-CL Many exacting features such
as RGB TTL and composite video input,
GREEN TEXT key, internal speaker and
audio amp. Even finished in BBC micro
matcY

E79hing,o9.00
olours. Fully guaranteed.

ONL
Carriage and ins on ALL videos £10.00

SEMICONDUCTOR
`GRAB BAGS'

Mixed Semis amazing value contents
include transistors digital, linear I.C.'s triacs,
diodes, bridge recs etc etc. All devices
guaranteed brand new.full spec with manu-
facturer's markings, fully guaranteed.
50+ E2.03 100+ ES.15,
TTL 74 Series A gigantic purchase of an
"across the board'. range of 74 TTL series
I.C. s enables us to offer 100+ mixed
'mostly TTL" grab bags at a price which two
or three chips in the bag would nnormarry
cost to buy. Fully guaranteed all I.0 's full
spec. 100+E0.90 200+ E12 JO 300+519.50

StOCK

DEC CORNER
BA11 -MB 3.5" Bax, PSU. LTC £385.00
DH11-AD 16 x RS232 DMA

interface £2100.00
DLV11',J 4 x EIA interface £310.00
DUP11 Sych. Serial data i/o £650.00
OZ11 B 8 line RS232 mux board £650.00
LA36 Decwriter EIA or 20 ma loop £270.00
LAXX-NW LA180 RS232 serial interface

and buffer option £130.00
LAX34-AL LA34 tractor feed £85.00
MS11 JP Unibus 32 kb Ram £80.00
MS11 LB Unibus 128 kb Rats £450.00
MS11 LD Unibus 256 kb Ram £850.00
MSC4804 Obus (Equiv MSV I )

256 kb £499 00
PDP11/05 Cpu, Rain I/o, etc £45000
PDP11/40 Cpu, I 24k MMU £1850 00
RT11 vet 3B documentation kit £70 00
RK05-J 2.5 Mb disk drives £650.00
KL8JA PDP 8 async i/o £175.00
MI8E PDP 8 Bootstrap option £75.00
VT50 VDU and Keyboard -

current loop £175.00

1000's of EX STOCK spares for DEC
PDP8, PDP8A, PDP1 1 systems 8
peripherals. Call lot details. All types of
Computer equipment and spates wanted
fot PROMPT CASH PAYMENT

All pncesquoted are for U. Mainland, paid cash with order in PoundsStirlingPLUSVAT MinimumordervalueS100,minimumCredit
Card order/ /0.00. Minimum BONAFIDEaccountordecsfrom Government depts., Schools Universities aria established companies
£20.00 Where post and packing not indicate° please AOC) £1.00. / VAT Warehouse open Mon -Fn 9.30- 5.30 Sat 10.15

- 5.30
We reserve the right to change pnceaandapecificatioria without .kaice. Trade, Bulk and Export enquirieswelcome.171 rrTririNfri- 32 Biggin Way, Upper Norwood, London SE19 3XFCLLL 11\1_1111 Telephone 01-679 4414 Telex 27924



BACKUP your troubles
in your old CLIP bag!

CLIP Compressed Library Interchange Program
CP/M CP/M-86. MS DOS MS DOS 2.0 £95.00
 Backs up a Winchester

on to floppies.
 Compresses text or data to

less than half size.
 Large files can span multiple

discs.
 Selective backup or retrieval, on an

inclusive or exclusive basis.
CLIP has no equal in reputation,
convenience, power or economy.

CLIP comes standard with Winchester
systems supplied by CIFER SYSTEMS,
RESEARCH MACHINES and OLYMPIA.

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

CLIP offers effortless backup.
You can prepare new commands using a
question and answer routine. Then name
each command for later use: to run it, the
name is enough.
*NEW* CLIP has its own menu, with seven
prepared commands. Customise the
commands if you wish, or edit the menu text
with a word processor. Or keep the standard
forms. All your housekeeping -
save/restore/review - by pressing two keys.
Put a CLIP in your Winchester now!

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

( 111110111U MICROCOMPUTER RENTAL

From Micro -Rent, Britain's top -value specialist in microcomputer rental.

SIRIUS
WEEKE46* 126"

pC

E57*.v'E"

11111111111111111

 Try before you buy
 Flexible terms to suit your needs
 immediate delivery of all these

models
 No capital outlay

Micro -Rent is Britain's top -value
microcomputer rental specialist. You
can hire on a short-term basis, try the
leading machines fully in your own
business before deciding which one is
the right choice for your particular
needs.

Micro -Rent is completely
independent of any manufacturer,
and offers expert impartial advice on
all aspects of microcomputer use.

CALL TODAY 01-607 8797
*Prices quoted are based on 3 -month rental, excluding VAT.

MICRO RENT
uma 127 Cloudesley Road, London, N1

PCW79



A year ago software was
nothing like

1984 marks the advent of the new age of database software. The kind of software that executives can really work
with - to get the right information at the right time.

Your staff will really enjoy using DELTA. They'll be able to create their own records, for any one of a thousand
myriad uses. Imagine having ALL the vital information about your business stored on disk - from contracts to car

fleet records, club records to currency exchanges, customer records to course bookings. Data on file can be
added to or amended in seconds, and files searched and sorted at lightning speed. You'll really be able to
respond quickly and efficiently to changes in the business world, AND take positive action to maximise on

whatever situation develops.

PAYROLL NUMBER
SURNAME
CHRISTIAN NAMES
HOME ADDRESS 1

2

3

4

HOME PHONE NO.
N.I.NUMBER
DATE OF BIRTH
SEX

MARITAL STATUS
NO. CHILDREN
NEXT OF KIN
NEXT OF KIN PHONE
JOINING DATE
DEPARTMENT
GRADE
CURRENT SALARY
JOB TITLE
LANGUAGES
0 LEVELS
A LEVELS
FURTHER QUALIFICATIONS
SPECIAL SKILLS
HOBBIES
CLUB MEMBERSHIP
RELIGION
TOTAL DAYS ILLNESS
TOTAL DAYS OF HOLIDAY

REVIEW DATE
JOB TITLE
GRADE
SALARY

ABSENCE DATE
START DATE
NUMBER OF DAYS
REASON
CERTIFICATE YIN

DELTA FILES CAN HAVE
'MASTER' RECORDS & SUB-RECORDS.

DELTA offers so many powerful functions. Each record can hold
up to 90 lines of information, and DELTA has a special file

structure where you can attach up to 32,000 sub -records to each
Master record'. This means that DELTA can grow with you -

right from the most simple mailing or record system through to
the most sophisticated uses of microcomputers. Stock with order

processing, or customer invoicing, or personnel and absence
recording are all in a days work for DELTA. Whatever you use

DELTA for, your datafiles will become an endless source of vital
information to help you run your business.

TRAINING COURSE
DATE
GRADE

DELTA is available for most microcomputers with the PCDOS,
MSDOS or CP/M operating systems, including the IBM PC,
SIRIUS, APRICOT, DEC RAINBOW, HP 150, EPSON OX 10,

XEROX, etc, etc. DELTA is available in 8 European languages
and is also distributed by IBM, DEC and HP.

Nada a EL to, Eels 1.1,1t,

Iles: Joim Sallh
&Ursa, 6, The El.

(Allege Rd
&Awn.,

Surrey
L P.. to. II. deuce

I. Haight, Eft 9ins.
Ralik list 1116

PRIEM DETAILS

N. I 11. N21234E4700
Sac
Date of Birth, 19-19-1T
Marital Status: Single
Weis:ion sn 9462114
Adaiasion Dale, 17-86-83
Verdi Men', Surgical
Coosaltant: Mr. T.M.Ilhile

a: Lever rain. Mo.... High Taaperaturt.
Sipple** recurring ever past three +ankle

'is: Sisstasla .sevandici u.

Ktatt In, alvservatia,, Pa:3itle aysendaclaag



this..

DELTA is truly user friendly. It is designed for busy executives
and DP professionals who need to get the job done quickly.

DELTA offers powerful sorting and selection capabilities, its own
calculation program, PLUS its own report generator to print lists,
reports, mailing labels and even personalised letters. DELTA also
links with LOTUS 123, Multiplan, Wordstar, and Pegasus. It's the

perfect way to make the most of your data.

DELTA PRINTS ALL TYPES OF REPORTS,
LISTS, LABELS & PERSONALISED LETTERS.

Unlike any ordinary database, DELTA can be ready to use on the same day that it arrives on your desk. Simply
use the question and answer routines to tell DELTA what you want to do - later on you can even write your own
menu of options, and hand DELTA over as a complete 'dedicated' system for the job it has to do. DELTA is the
modem way to store data - you can confidently regard DELTA as the most comprehensive and sophisticated

database on the market today.

If you haven't already looked at DELTA now is the time to
do so. You can either see it at Compsoft's headquarters

near Guildford, or we'll recommend the best local
supplier in your area.

Training courses, a Users Club and 'Hotline' service
provide a totally professional after -sales

backup service

COMPSOFT HEADQUARTERS & TRAINING CENTRE.

Ring us or return the clip coupon to receive a superb 12 page full colour guide to
database software, and a technical summary of DELTA'S main functions. Or chat

on the phone to one of our consultants about your own business application.
Whatever you do, don't stay in the dark ages about database software - DELTA is

your key to success.

Compsoft Limited, Hallams Court
Shamley Green, Nr Guildford, Surrey
England GU4 8QZ.
Telephone: Guildford (0483) 898545
Telex: 859210 QS"

Goo` Got`cy

RING ROUND 020



PRESTEL, MICRONET, BBC to BBC file transfer, Terminal Emulation.
Commstar is unique and complete, a total solution.
Imagine. a single Eprom-based package of sophisticated communications software that caters
for all your requirements.
Imagine Commstar
Take for example British Telecom's Prestel service offering access to a multitude of up-to-the-
minute information pages, world news or weather and much more. Instant access to Micronet
800 with many free programs that can be downloaded in seconds, free advice and news. Expand
your horizons and find out lust how versatile our computer can really be!
How many times have you wanted to get a copy of a program to a friend or a business colleague,
quickly? With Commstar you can transfer a file of ANY type. between two BBC's (which may be
thousands of miles apart), in the space of a phone call.
It really is that simple!
Commstar is 'intelligent'. It offers many advanced features to ensure simple and effective
communication with the remote system.
Consider the following features:
Prestel Mode
Prestel mode features full colour Prestel graphics including double height and flashing characters.
Full Telesoftware capability is offered allowing the many free programs offered by Micronet 800
to be downloaded into your computer. Pages of particular interest may be 'marked' for later
retneval and display. Page images may be copied and saved to a file on the current tiling system.
Terminal Mode
In terminal mode all input may be copied into a buffer in memory or spooled directly on to disc. Full
control over buffered data is provided allowing it to be listed to screen or printer, sent to the
R5423, saved to or loaded from the current filing system (including TAPE).
Commstar allows full configuration and easy control over the protocols used. Send and receive
baud rates, word length, parity and number of stop bits are selected from a Simple table of
options.
When in chat mode (80 or 40 column), characters transmitted by the host will be displayed on the
BBC screen and characters typed on the BBC will be sent to the host.
Commstar allows ANY type of file (not lust ASCII) to be transferred 'safely' using XMODEM
protocols. In fact, tour individual methods of transmission are provided for within Commstar
giving great flexibility.
Using a disk based 'emulation file' Commstar can be configured to emulate virtually any terminal
type including VT100, within the capabilities of the BBC.
In addition to the above, most MOS commands can be executed from within Commstar, errors
are trapped by Commstar's own error -handling routines and an optional elapsed time clock may
be displayed. Data filter, Local Echo, Auto -line -feed, printer on/off and XON/XOFF protocols may
be toggled in or out by a single key press, extensive use being made of the function keys.
Finally, Commstar may be fitted into any of the sideways ROM sockets and is provided with a
comprehensive manual.
£34 inc. VAT & Carriage.

A revolutionary new approach to program development aids.
Toolstar is a powerful new utility Rom that will open up a whole new world for BBC micro users.
Toaster adopts a revolutionary new approach to program development aids. It has been
designed specifically to assist both Basic and Machine code programmers by providing an
integrated set of powerful building blocks which rapidly become an indispensable complement to
the built in facilities of your BBC micro.
This package contains the Toolstar firmware in Eprom and a very comprehensive manual (over
150 pages), containing many examples and illustrations to help you make the best use of
Toaster's exciting capabilities.
Toolstar sheds new light on your EEC micro
Toolstar, being Eprom-based will be permanently resident in your computer allowing all of as
commands to be immediately available. It is 'transparent' to both the user and the operating
system; once a command has been executed, control is returned to Basic, or whichever ROM
had control prior to the command.
Full error handling has been incorporated and for new users there are full help menus describing
each command and its syntax.
Powerful building blocks for Basic programmers?
Within Toolstarthere are 22 commands, 8 of which operate between PAGE and TOP ie. on the
current Basic program or Basic programming environment These commands obey standard
Basic command syntax rules.
Reveal the deepest secrets of your discs
Toolstar al lows the operations of Formatting, Verifying, reading or writing a disc sector to be
carried out very simply horn Basic i.e. all the necessary building blocks required to develop a
comprehensive set of disc utilities, simply and effectively
Lost your memory? - No more amnesia with 'pointer!
In addition to the commands described above there are 9 commands which operate on the whole
of the BBC's memory and are designed to complement the BBC's built-in assembler. These
include a full feature dissassembler and memory dump, each with forward and reverse scrolling.
MIMI' is not enough Toolstar can be Extended!
There are three help menus on Toolstar which may be obtained by typing HELP TOOLS, 'HELP
MCODE or 'HELP EXTEND. The third option menu will intially display the following:
'HELP EXTEND
EXTEND <RAM adds>
i.e. typing 'EXTEND <address> will allow the user to extend the facilities of Toolstarwith
routines which are supplied by himself. The manual describes fully how this operation is carried
out and illustrates it with several examples.
In the future such utilities will be made available on disc and cassette from Pace, thus allowing a
comprehensive library of utility programs to be built-up.
E34.00 Inc. VAT & Carriage.

Access and Barclaycard
Dealer Enquiries welcome
Send for more information to:

92, New Cross Street,
Bradford BD5 8BS.
Telephone: 0274 729306
Telex: 51564



For IBM-PCDOS/CPM 8"/MS DOS -1
Small Business use

Diskette - sampler

New from Main Street

Free program
sampler

A limited nutnber of diskettes
are available free to give

Small Business users a chance
to make some test entries.

Send now for your copy.

A small sample of what
the MS Filer can do

for your data.

The Main Street Filer'

A Filing System and Report Generator
for Microcomputers

ChentrMailing Lists

SAMPLER

Cataloguing'indezing
Job Costing
Inventory Control
Reminder Files
Sales ReportsrAnalysis
Target Marketing
Other Applications -

Gives you
customised control

You get: on -screen prompting for fast
learning/operation. Data input, range

selection, search -and --sort time, report
generation - all simplified. Automatically

controls deletions, name/address generation,
record/file copying, information protection.

Also multiple print functions for
paper/label uses.

Your copy of this program
The Main Street Filer (all versions) is
available from all good business computer
software stockists. Recommended retail
price £295.00 including VAT.
Send me (tick as required)

The address of my nearest stockist
My free sampler and program
specification Tel.
Your full list of business products

Please allow 21 days for response.

-"rmtmmlall=a1!.
Tc. =Ma

41MMI

11.

, ..=mmememina

"111=1111W"

'4.11111101011.111.

Gives you
decision time

The MS Filer works for first-time
and experienced users as a tool for

handling mailing lists, catalog-
uing, indexing, job costing

inventory control, reminder -files,
sales reports/analyses,
and target marketing.

To: Thorn EMI Computer Software Distributors
296 Farnborough Rd., Farnborough, Hants., GU14 7NF.
Name

Title

Company

Address

Machine type APCW7

THORN EMI
Computer
Software
Distributors

COMPU1 ER SOFTWARE DISTRIBUTORS FOR: CREATIVE SPARKS / HESWARE / IUS / MAINSTREET / TOTL / DATAMASTER / HUMAN EDGE



ACORN ELECTRON WITH FREE COMpANION
EXPANSION UNIT

The Companion Expansion is a rugged
aluminium case that bolts firmly onto the
back of the Electron. It contains a six slot
mother board with three connectors
installed that can be used to expand your
Electron to a more complete system.

Acorn Electron £173.00 + VAT
Companion Exp. Unit £29.00 + VAT
Printer & User Port £19.90 + VAT
Sideways ROM Board £19.90 + VAT
Joystick Board £12.90 + VAT
Prototyping Board £9.90 + VAT

Boards in Development
Disk Interface

Memory Expansion
Relay Board

Serial Communications Board
Econet Interface

APRICOT
4VAOnly st.A.0

£1425 isrs'
+ VAT

* 256K RAM
* TWIN 315K

DISK DRIVES

* HI-RES
MONITOR

roscia,,,, BBC sCLETOCV.
SALE

While Stocks Last
BBC 'B' £329.00 + VAT

BBC 'B' with Disk
Interface £399.00 VAT

BBC 'B' with
Disk Interface
and Disk Drive £539.00 VAT

12 MONTH EXTENDED WARRANTY
ON ALL BBC EQUIPMENT

COMPSHOP PRICE PROMISE
- We guarantee to match the
price on equipment offered
from stock through any other
supplier.

Educational
enquiries and
orders welcome.
Quotations given.

One year warranty
on all products.

rir
:Nammiii461

COMPSHOP was established in
1978 and has continually offered

the best in micro computers
to discerning customers.

We sell only
computers and

peripherals, and
therefore can

offer the support
many other

shops cannot,

All prices quoted are exc usive of VAT. Delivery is added at cost.
Please make cheques and postal orders payable to COMPSHOP
LTD., or phone your order quoting BARCLAYCARD, ACCESS,

DINERS CLUB or AMERICAN EXPRESS number.
IMIK,,,RAID

VISA
COBS ClUS

14 Station Road, New Barnet, Hertfordshire, ENS 1 QW
(Close to New Barnet BR Station - Moorgate Line)

Telephone: 01-441 2922 (Sales) 01-449 6596 Telex: 298755 TELCOM G
OPEN (BARNET) - 10am - 7pm - Monday to Saturday

550
Single Drive
128K RAM
MS-DOS
BASIC
Wordstar
Calcstar

£699
+ VAT

Additional
Drive
£150

+ VAT

SANYO
£699

555
Dual Drives
128K RAM
MS-DOS
BASIC
Wordstar
Calcstar
Mailmerge
Report Star
Data Star

£949
+ VAT

CHEAPEST IBM COMPATIBLE EVER!

APPLE

.=Q

EVERGREEN
APPLE

Apple 2e
Drive with
controller £199 + VAT
Additional
Drive £159 + VAT
80 Col Card £79 + VAT
Printer Interface £79 + VAT
Epson RX8OFT £259 + VAT
Philips Monitor £79 + VAT

£489 + VAT

PACKAGE
DEAL

£1299
+ VAT

PERIPHERALS
MONITORS

Microvitek 1431
Philips 7001

PRINTERS

£179 + VAT
£79 + VAT

Epson RX8OFT £259 + VAT
Epson FX80 £359 + VAT
OK Microline 80 £179 + VAT

CUMANA DISK DRIVE FOR THE BBC
CSX100 Single 100K £125 + VAT
CS 100 Single 100K £139 + VAT
CD200 Dual 200K £269 + VAT
CD800 Dual 800K £419 + VAT
CD800S Dual 40/80 800K £449 + VAT

Torch Z80 Disk Pack
Torch ZEP100 Z80 Processor

of"

£675 + VAT
£329 + VAT

84 PC W



Commmodore 64

Small Business or home use

Diskette

New from TOTL

Go for TOTL integration
Not only do you get a simple -
to -operate high productivity

program for your word processing
you also get the full potential

of the TOTL range of compatible

Program with TOTL text.
This powerful word-processing tool gives
you real control over creation, editing and
storage for later revision and/or printing
Features include: command characters

embedded in text; advanced functions for
complex documentation; instant on -screen

layout display; editing in computer -
memory with unused memory indicated;

command key fast text input; easy deletion/
rearrangement of text -blocks; facilities of

most printers fully exploited.
Call Product Line

(0252)518364

Use our specialist advice unit
for queries on program use.
This service is free to both

users and stockists.

- - - - -
Your copy of this program
TOTL Text (Cat. no. TOGE 22) is
available from all good business computer
software stockists. Recommended retail
price £44.95 including VAT.
Send me (tick as required) Address

The address of my nearest stockist

A full specification for this program

Your full list of business products

Please allow 21 days for response.

To: Thorn EMI Computer Software Distributors
296 Farnborough Rd., Farnborough, Hants., GU14 7N F.

Name

APCW9

THORN EMI
Computer
Software
Distributors

COMPUTER SOFTWARE DISTRIBUTORS FOR: CREATIVE SPARKS / HESWARE / IUS / MAINSTREET / TOTL / DATAMASTER / HUMAN EDGE



WOODLAND SOFTWARE
For the best from

Strategic Simulations Inc.!
AF A t 64

War in Russia New!
Objective Kursk Newi
Questror New!
50 Mission Crusn New
Rails West Newi

FOP

£60 00
£43 i 5
£35 .05

5
£28-t5

Ou. Fume

£54-00
£38 60
£32 30
£25.80
£25.80

Fighter Commano £43 5 £38.80
Carrier Force £43. i 5 £38-80
Bomb Alley £43 15 £38.80
Eagles £28 /5 £25.80
Germany 85 £43 '5 £38.80
RDF 85 £25 '5 £23,55
Fortress £25 £22.66
Southern Command £43 .5 £38.80
North Atlantic. 86 £43 5 £38.80
Battle to, Normandy £28 '5 £25.80
Ambush r2na Ed) £43 .5 £38.80
Knights of the Desert £28 75 £25.80
Broadsides £28 15 £25 80
Quarterback £28 75 £25.80
Galactic Adventures £43 .5 £38,80
Galactic Gladiators £28 /5 £25.80
Cosmic Balance £28 '5 £25 60
Cosmic Balance £28 75 £25.80
Ringside Seal £28 75 £25.80
The Roan To Geitisburg £43 r 5 £38.80
Geuoolitique 1990 £28 '5 £25.80

AP = APPLE AT = ATARI 64 = COMMODORE 64

Please add 15% vA 1 -- Post & Packing free
A full list of what we have available is free on request

Personal callers oy appointment only --- 24 hour service 7 days a week:

WOODLAND SOFTWARE
103 Oxford Gardens, London W10 6NF

Telephoner 01-960 4877

eM -TEC
AT LASH BBCBASIC to run on YOUR L P/M

Computer

BBCBASIC(Z80)
Now available for the TORCH and DISKPACK

with full GRAPHICS
WHY STRUGGLE ON using OLD FASHIONED BASI1.s when you ,an have ALI
tHE ADVANTAGES OF BBCBASIC(Z80) on your computer?

Of course. we can t ruin your computer, video display ,nto a nigh resolution
colour monitoi but we can give yuu all the other features at BBCBASIC
rooming -

> LUNG vARIABLE NAMES
>MULIi LINE REPEAT UNTIL STATEMENTS

LINE NAMED FUNCTIONS
> MUL1i LINE NAMED PROCEDURES
>POWERFUL DIRECI MEMORY MANIPULAIION USING THE

iNtlifitCTION OPERATORS
>AN IN LINE ASSEMBLER USING STANDARD Z80 MNEMONICS
>VERY SOPHiSlICAIED PARAMETER PASSING IN THE CALL

SIATEMENT
>SERIAL RANDOM AND INDEXED DISK FILES PLUS THE ABILITY

TO AttESS ANY 8YTE IN THE FILE
>CLEAR SCREEN IABIX), TA81X1), PUS. VPOS and TIME

Plus ALL THE OTHER STANDARD COMMANDS att.

You can copy any program written in older standard' versions of BASIL
with rattle change OR you can write well structured and easy io read
programs like a professional
You need never say GOTO again But we won't stop you

Price, including postage. £95 + VA1
TORCH Allmon including SOUND and GRAPHICS f110 VAT

BBC8ASICit80f win run on any computer using CP/M 2 2 or later
and a 180 proassur if comes complete with an instruction manual a

tutoi on tile handling and configuration notes

Trade enquiries welcome

M TEC Compute. Services MO. °Hands Road, Reephain Norfolk

telephone Norwich 8/0520 Prestel Mailbox Nos 603810520

I

KINGSLEY
ENTERPRISES

Specrahsts ,n all kinds of floppy diskettes
Mail Order Discs

Priues are for duxes of 10 discs

Soft sector Nashua Xiaex Dysan uenTech

SS/SL., 48
SS/Di 48
DS/Dt , 46
SS/D1. 96
DS/Dt 96

SS/Si.; 46
SS/DD 48
DS/DD 48

5.25"" Diskettes
15 00 21 00
16 00 18.00 22 00 21.00
16 00 23 00 30 00 25 00
22 00 25 00 30 00 28.00
23 U0 30 00 18 00 14.00

8 Diskettes
20 06 25 00
2 i 00 22 00 29 00 29.00
22 00 26 00 33.00 33.00

Sony 3 5' (Apricot) Diskettes £36 00
Post paia. Ada vAT Cu 15%.
Prices correct at nine of going to press.
Pleast, ask for details of hard sector discs,

KINUSLEY ENTERPRISES

discounts. formatting OeS °:
business/educational accounts,

Stockton Heatn  se 4°°C13°87 Wnitefield Road

Warrington fel° eGIN GS
WA4 6NB 0 ' (50

Tel -

0925 64207
for 24 hour

Dia a -disc service

Portable Software!
for the

TRS-80 MODEL 100
NEC PC -82014
OLIVETTI MIO

MPLAN £46.00
- 90 Row x 26 column SPREAD SHEET
- Labels, Constants, Variables, Formulae
- Full Replication, Direct and Relative
- Save/Load to/trom RAM or Cassette
- Many Special Math & Printing Functions

MSOLVE £46.00
- MULTIPLE EQUATION SOLVING Package
- 20 Equations & 99 Variables per System
- 10 Extra Functions & AON Calculator

MBRAIN £28.75
- full RPN CALCULATOR w/visible stack
- 30 Functions, 6 Special Calculators
- Double Precision Accuracy

MIcROTIME INTERNATIONAL LIMITED
106A BEDFORD ROAD, WOOTTON, BEDS MK43 9JB

fel. (0234) /6//58/76635i
(literature available on request)



Commodore 64-diskette

Small business/home use

Also needed: disk drive, printer

New from HesWare

Plans? Forecasts?Models?
Your instant answers

to`What If'
questions

What the papers say
"Multiplan is without question the

spreadsheet that has answered almost
all the objections which could be levelled

at all others of its kind... it is so far
ahead of all the others... the busy reader
can... simply make a note that Multiplan
is the spreadsheet to get."

Karl Dallas
Commodore User

The most powerful
electronic worksheet

For personal, business or educational computing,
everything that can be expressed in columns and

rows can be simplified by Multiplan into a
fast -updating fast decision -making tool. Adapted
without loss from the original Microsoft IBM/Apple

program, this disk is now ready for your 64
at half the price!

Features include: 255 rows, 63 columns for
building models. All prompts and manual in easy
English. Built in arithmetic, financial, trigonometric

functions. 8 screen windows. Alpha -numeric
sorting. Inter -worksheet linking. Flexible

formatting for pro -quality reports.

MICROSOFT
MULTIPLAN.

==i1="""""

Electronic
Worksheet

Designed for the U.K.

Call Product Line
(0252)518364

Use our specialist advice unit
for queries on program use.
This service is free to both

users and stockists.

Your copy of this program To: Thorn EMI Computer Software Distributors,
HesWare Multiplan (Cat. No. HSIE242) 296 Farnborough Rd., Farnborough, Hants. GU14 7NF.

is available from all good computer Name
software stockists. Recommended

Title
retail price £95.00 including VAT.
Send me (tick as required) Company

The address of my nearest stockist

I A full specification for this program
__I Your full list of business products

Please allow 21 days for response.

COMPUTER SOFTWARE DISTRIBUTORS FOR: CREATIVE SPARKS/HESWARE/IUS/MAINSTREET/TOTL/DATAMASTER/HUMAN EDGE/ROSESOFT

Address

Tel. APCW8

THORN EMI
Computer
Software
Distributors



ZEAL

SOUND BOOSTER
FOR SPECTRUM

 Plug in and use-no internal connections

 No batteries needed

 Good, clear sound

 Output control

 Load/Save facility built in

 Fully guaranteed

BRING THE SOUNDS OF

YOUR GAMES TO EXCITING

LIFE FOR JUST £14.99
(incl. VAT & P&P)

NEWSFLASHI
14" MICROVITEC Colour Monitor

SPECTRUM Compatible

£285 (Incl. VAT & carriage)

16K RAMPACK for ZX-81
£17.50 (Incl. VAT & P&P)

Please send me (enter quantity in box)

Sound Boosters @ £14.99

Colour Monitors (Spectrum Compatible) @ £285

Rampacks for ZX-81 @ £17.50

Above prices include VAT/P&P/Carriage

Name

Address

I enclose Cheque/P.O. for £

ZEAL MARKETING LIMITED
Vanguard Trading Estate, Storforth Lane,
Chesterfield S40 2TZ. Tel: 0246 208555

STOP
PRESS

CUNIANA
PRICE LIST

Cumana Dragon Microcomputer compatible disk
drives: retail prices
Cumana disk drives supplied with demonstration
diskette, drive connecting cable, comprehensive user
manual and DELTA ROM pack. Independent power
supply, mains lead and moulded plug included.

DS250 Single 40 Track single sided
DS500 Single 80 Track single sided
DS1000 Single 80 Track double sided
DD500 Dual 40 Track single sided
DD1000 Dual 80 Track single sided
DD2000 Dual 80 Track double sided

£247
£289
£309
£379
£464
£499

Cumana disk drives with independent power supply,
mains lead and plug. Excluding other accessories.

DS250E Single 40 Track single sided £153
DS500E Single 80 Track single sided £195
DS1000E Single 80 Track double sided £219

* Top quality 51/4 inch TEC and Mitsubishi Japanese
disk drives

* Fully assembled and tested before packaging
* 12 months warranty
* Attractive hardwearing cabinets

Available from the following retail outlet:
Spectrum UK.

Area distributors:
HCCS Associates (Gateshead) 0632-821924, Eltec (Bradford) 0274-722512, Basic
Business Systems (Nottingham) 0602-819713, Walters Computer Systems
(Stourbridge) 03843-70811, Microage Distribution (North London) 01-205 7688.
J. S. Simnett Computers (South London) 01-390 6161, Ferranti & Craig (Basingstoke)
0256-69966, Gwent Computers (Wales) 0633-215008, National Micro Centre
(Stockport) 061-456 9548, Microworld (Edinburgh) 031-228 1111, Microtest (Cornwall)
0208-3171, DRG Business Machines (Weston-Super-Mare) 0934-415398. Kingdom
Design (Belfast) 0232-643720, Hugh Symonds (Bournemouth) 0202-26535, Audio &
Computer Centre (Jersey) 0534-74000.

REMEMBER...
...THE BEST NAME IN MEMORY

+ National Dealer Network.
Please note: all prices exclude VAT

and delivery charges.

88PCW



BUY
YOUR DRAGON

A FRIEND
Here's a friend your Dragon has always wanted -a Cumana
disk drive; and Cumana slimline disk drives are friendly to
you, the user, as well as to your pocket.

Designed and manufactured to the highest standards,
Cumana disk drives have an independent power supply, 12
months warranty, and are fully assembled and tested before
packaging. As part of the package, your first disk drive for the
Dragon - addressed by Cumana as drive A - is supplied
with a comprehensive user manual, 'DELTA' ROM based
cartridge adaptor and demonstration diskette. Upgrading
your system is simple, and up to four Cumana disk drives can
be added without any modification to your microcomputer.

Cumana slimline disk drives for the Dragon Microcomputer
are now available from Spectrum UK, as well as area
distributors and Cumana's national dealer
network. Look out for the distinctive Cumana packaging in
your high street, today!

Dragon is the registered trademark of Dragon Data Ltd
Delta is supplied by Premier Microsystems Ltd.

For further information
about Cumana disk
drives for the Dragon
Micro, please complete

and return this coupon

1

Name

Address

pc VV 8184
I Note: If dealer, please attach this form to your letterheading.
NM ME EMI II= 11 I

Interests:

Home Use

Education

Dealer
Business Tel No

O4CUMANA% The best name in memory
Cumana Limited, Pines Trading Estate,
Broad Street, Guildford, Surrey, GU3 3BH.
Telephone: Guildford (0483) 503121 Telex: 859380



Dyneer:
Daisies with perfect

characters

THE DYNEER DW16 - pictured above - offers
Daisy -Wheel -Perfect print at a price you'll find difficult to

believe.
With a print speed of 16 cps (Shannon Text at 14 cps), the

DW16 features bi-directional printing up to 10 inches wide on
12 inch (max) paper, and offers a choice of tractor or friction
feed systems.

If you need higher performance, the DW20 and DW36 offer
maximum print speeds of 20 cps and 36 cps respectively,
printing up to 13.2 inches wide on 17 inch (max) paper. Plus an

optional automatic cut -sheet feeder for users needing
maximum correspondence throughput.

But whatever the print speed, every Dyneer Daisy is built
to the most stringent engineering standards and is compatible
with most popular word-processing packages. And all feature
the Dyneer Hallmarks: Quality, Reliability and Unbeatable
Price/Performance.

Ring us for details and you'll have to agree we're right.
Printers of perfect characters - and at prices you'll hardly
credit.

V IIIAffirAIl. THE NAME BEHIND
THE PRODUCTS IN FRONT

X -DATA LIMITED, 750 DEAL AVENUE, SLOUGH TRADING ESTATE,SLOUGH, BERKS SL1 4SH.TEL: SLOUGH (0753)72331

a Difneercompany



EPSON

QX10

'PHONE 01=337 4541 '44$*44r

CONCORDIA THE EXPERTS
COMPLETE BUSINESS COMPUTER

INSTALLED FOR UNDER £2,000
Yes a complete system. Printer Computer and programs for
Accounting Spreadsheet and Wordprocessing We supply spare
disks, paper dust covers. we even train your staff Epson high quality
equipment, Deachtree high quality programs (Peachtext Mail list,
Peachcalc) and Concordia expert help. an unbeatable combination to
get you started The simple to use OX 10 Ideal for the first time user
it also has the power and facilities to satisfy the most demanding
expert. The price includes CP/M. MFBASIC twin double sided double
density disk units, high resolution VDU, ,92K RAM, a music
generator and interfaces for RS232, Centronic parallel and a light
pen. Of course the OX 10 has 16 Bit precision. High resolution
graphics, keyboard graphics. and many function keys It also gives
you 16 type faces to choose from and they all print out on the Epson
printer. This package is really complete. no extras to buy we even
supply the 13 amp plugs All you have to do is write the cheque (The
price £1999 plus vat).
This could be the best investment you have ever made

RING 01-337 4541 NOW.

Concordia (Est 1971), give after sales support
6 C ENTR Al ROAD. WORCESTER PARK SURREY KT, 8H7

AT LAST! A SENSIBLE
PRINTER STAND AT A
SENSIBLE PRICE

-4011111t111 9491*
en0lit aev

o'beit"'

Patents Pending.

 Stands neatly on a desk top. Ill Printout stacks tidily in the
tray  Supply paper locates underneath the printer -- can
stay in its carton for convenience.  Sturdy design brandy
white finish only.  Discounts for multiple orders

Accommodates most makes of 80 -character printers
including  EPSON MX8OM MICROLINE 80

Send coupon or telephone for details.

Advanced Resources St Gabriels, Much Birch Hereford HR2 8Hv
Telephone: (0981) 540 262
Please send leaflet and order form for the Advanced Printer Stand

Name:

Address:

State Printer Model
PCW/8184

*set
a.* BEST PRICES - TOP OUALITY -PAST DEI IVEsv *a*

PRICE PROMISE
'Cr' VI, Bette, P iy owe, delivered once advertised ir. the lumen, save at PCW Please Telephone

,sAN 5 25' DISKS -- BOXES OF 10 Pr ie.* P:29 13°N4 10)4
Sisids S Dens 580140T/ 18 00

104/11:i S/sucle D Dens 18tpi 4011 20 00
104/2D Diside C Dens 48tpi 407, 28.00
204,1D S/side Dens 96tpi 80Tr 28.00
204/2D D/side 0 Dens 26tpi 80T, 34 00

4ERBATIill DATAk wE (Flea year warranty)
MD525-01 HR S. o,'IeS or 0 Dens 48tp, 40T,
MD550-0, HP D AP S D Dens 48tp, 407,
MD577.0, HR S ate 11 or 0 Dens 96tpt 77/801,
m0557.01 HP D de D or O Dens 961p, 72/807i
, 5116 hard sectors at same once

Add £' 00 to, Plastic Case

'ERBATIM VERO
MD200-01 S Dens 48tpi 10T, 14 25 v 25

4EMOREX (Five warmly)
3431 HR S Dens 48tpi 40T,
3481 -HR S/sidp 0 Dens 48tpi 40Tr
3491 -HR Dim& D Dens 480 401'
3504 -HR S/sid, 0 Dens 96tpi 80Tr
350' HP D/sid, 0 Dens 961plE107

BASF 10ualImetrle) Specie/ OfHr
S/side S Den, 48tp 107, 14 60 14.20 is 80

10 S/side 0 D. 481p POT" 18.30 17.75 17 20
2D D/sids D 0e

4CCESSORIES
21 50 20.75 '9 50.,: 48tp 107,

HCKE Head Clear Kit with Fluid '490 14.50 ht 00
LC5 5.25 Library cases EGLY 1 90 1.80 70
LB40-5 ABA Lockable Bo, 40 Cap irk Disk Per 13.50 13.00 12 50

.685-5 AB/ .,*able Box 90 Cap Inc Disk 5'ec 16 50 16.00 '550
!CV. VerUe6r Si' Head clean kit 6.40 6 20 e 00
s/CD-5 Verbatm 5 i1 H/c disks (pet 101 12.50 12 30 2 10
.1320 5 Comps,- Ring Binds' 20 Car, 4 25 400 3 75

SONY 3 5' DISKS S/Side 601 37 Qt) 36.00 35 00

17 00 ,600
19 00 18 00
27 00 28 00
27 00 26 00
33 00 32 00

$525 15.00 '550
21 50 2075 19 50
22 00 21 25 20 00
28 00 2' 35. 26 00

14.50 14 25 1375
14.80 14.50 14.00
20.50 19.75 19 00
23 00 22 25 21 50
25 00 24 25 2.225

8" DISKS & RIBBONS
ohone for most Go., oetitive 'Prices tch Verbatim BASF Memorex etc
POSTAGE/PACKING IUK1

Disks/HCK5 acm {75p/Box 5 50p/Bor 10' )
Library Case vCK52/CDE 50p/Box (35p/Box 5 , 25p/Box 10 )

VAT l5kh
Lockable Boa C2 50/Bok (£2./Box 5' 81 Boy 10 1

Add 30p/Bok In,"pi Class otal payable
'tease ,ontac, as Quantity Discounts (50 Box) and Trade Accounts
MfirisP orders accented tom 3overnmen, and Educational Establishments.

AM U

Name Tel

Address

Total Exc V43

..toss/Barr iav dm ho ,p Ai(
I/ n; rli 0/ tylsk ,or *o,, sond 3r-

Telephone orders any time - we dr, the rest
34 Cannonbury Avenue, Pinner Middx HA5 ITS

01-888 9548
Pin oer Wordpro

te 40°
,1,40°'9%`)co

1l# Mb nett in 4 logical drives
36 Mb nett qe R logical drives
Up to 12 users
Specially designed for compatibility with
the CBM 8000 series
300 systems 4 in daily use throughout
Europe

ADCOMP (UK) Ltd
56 Long Street, Dursley, Gins
Tel 0453 46496
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`Lovable' Rascals
mark beginning

of the end

for Sirius
The two new ACT micros (see
STOP PRESS . . . page 102)
probably markthe beginning
ofthe end oftheSirius in the
British market.

The alternatives open to ACT
wereto produce cheaper
machinesthatwere IBM -like,
orSirius-like. (The idea of
going IBM isn't as improbable
as it seems, since ACT makes
quite a bitof its revenue out of
selling IBM software.

However,there is a
fundamental difference
between the nature ofthe two
families.

Both machines are built
around an Intel 8086family
chip, and both run MS-DOS or
CP/M as theirstandard
operating systems. And on the
face of it, there are more
alternatives facing the IBM
family userthan the Sirius
family user. There are
operating systems like DesQ,
integ rated software packages
like 1-2-3, Symphony, Ovation',
and soon-which tend to be
available lateron the Sirius
family, and in some cases, not
at all.

What attracts UK software
designerstothe Sirius family,
however, is the essentially
'soft' nature of the hardware.
You can make the screen
change itswhole nature under
softwarecontrol, and little of
thisflexibility is lost in the
Rascals. In the IBM family,the
decision to use Greek
characters is a serious one- in
theSiriusfamily, you can do it
while running WordStar.

The Rascals have one small
(Sony31/2in) diskette drive (like
the Apricot). We can expect
many other peopleto follow
the Sony line-not least, IBM
itself,which iswithin months
of an announcement.

Another newfeaturewhich
is note gamble in itself is
colourgraphics, and the IBM
colourgraphicstandard isnot
onlyfarfrom ideal but
expensivetoo.

Guy Kewney looksatthe newACTmachine, the ComdexShow
and 'finds'anotherguilty party in the software piracy debate.

It must be seen as a gamble,
all the same, and onlytime will
show whether ACT has made
the right decisions.

One decision I do wonder
about isthefactthat both these
small portables are necessarily
mains -powered.

There are other lap -size
machines with the same
design feature. You can use
them on a desktop, but not in a
bus; on the other hand,their
weight nnakesthem pretty
portable.

The theory is thatfew people
find the lightest portables
really satisfactory, and few
peoplefind the really
satisfactory portables light.

I must say I'd like a
compromise. I'd like a
reasonably adequate, very
light portable keyboard with
storage and rudimentary
editing ability, which would
plug into my diskdrive and
full -page screen atthe office,
and turn into an Apricot.

Infect, an Apricotwith a
Tandy 100 as the keyboard
would be very close to the
ideal,and shouldn't cost a
thousand pounds morethan
the Rascal-in fact, it
shouldn't cost £400 more, with
today's technology.

Astime goes by, we will
probablyfind more and more
thingsto like aboutthe
Rascals.

The new machines are
noticeablycheaperthan the
Apricot, and that must mean
they are limited in someway.

The shroud of secrecy
surrounding the launch was
penetrable only bythe
strangest cloak-and-dagger
operations I can remember.

My source assured me that
his postwithin the company
would end if I revealed his
name. And if I reported the
tantrum which the official
spokesman threwwhen I
threatenedto reveal thatthere
weretwo, notjust one, Rascals,
then notonlywould you
disbelieve me, butyou would
think I'd gone potty.

ACTgot so pa ranoid that a
reporteron The Timeswas
called back intothe publicity
offices and forced to sign a
non -disclosure agreement,
just in case The Times told
me, and I told The Mail On
Sunday . . .

Microsoft

changes its tune
Microsoft appearsto have
changed its mind about how
many programswewantto run
at once. Secretly, quietly, and
avoiding publicity, Microsoft
has decided to release a new
version of its operating
system, MS-DOS. It does
networking, and
multi -tasking.

The latestversion isn't
availableto customersyet, and
isn't likelyto be forsometime.
Butthe peoplewho will supply
it have been given samplesto
test, sothatthey can tell
Microsoftwhatthe problems

are.
What is really interesting

aboutthe (very little)
information that hasfiltered
outfrom thiswell-shielded
cage of activity, isthefactthat
Microsoftwas not talking
about anything like as
ambitious lasttime it stood up
in publicto lecture. By
Microsoft, I mean the
chairman, bonny Bill Gates.

Gatestel Is people these days
that he isn'tgiving interviews,
because he wantsto get backto
programming. This has given
rise, in uninformed circles, to
the suggestion that he is really
preparing his companyfor a
launch onto the public stock
market, a rumour which I have
finally been broughtto believe

Just when you'd finally given upon the Epson HX -20 and
decided to get the PX-8instead, the company finally wakes
up and gives the thing the word processing/comms package
it should have had from day one.

The software is now permanently plugged in- in ROM
form, too.

The Intext word processor is nice, the keyboard is very
good indeed, and the comets software lets you dial up
things like Telecom Gold.

The display is unusablysmall (four fines of 20 columns).
Before you rush off to buy the PX-8, lmust add, however,

theta colleague who uses one all the time has discovered an
irritating little feature'-the diary cleans itself out every
time you have a problem with any other program.

!can't imagine thatanybody who buys the PX-8, which
has enormous memoryand WordStar, would do so only to
get the diary, but here is what happens, just in case:

WordStaron the PX-8 is very nice, and includes a
command (unknown in other WordStars)to 'transmit a file'
-very nice, too. However, it only seems to work if you
transmit it to another Epson (a OX -10, probably) and if you
don't, it won't stop without somebody pressing RESET.

At that point, all yourdiary dates are completely erased!
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Transferring files from a lap -held computer to a bench -top
machine is essential, mainly because the lap-helds don't
have big disks-but, normally, it takes place as slowly as if
there were a telephone exchange in-between.

News reaches me from Dallas of a program to speed up
comms between Tandy model 100s and a very wide range of
bench -top micros, from IBM through Apple, Olivetti and
TRS-80 models, including some CP/M machines.

It is called Disk + , and is from Portable Computer Support
Group. It transfers files so fast you don't know they're going
and are even being checked forerrors on the wa y. Or so I'm
assured.

Details on (214) 3510564.

is premature.
But in the days when he was

buying the drinks at
conferencesand speaking his
mind at parties, he used to
argue that: 'Concurrency is not
whatthe userwants,' and
suggested thatwhatwas
needed
switch from one program to
another, fast, putting the first
one on 'hold' temporarily.

Word isthatthetestversions
of multi -tasking DOS 2.0 are
notquite so limited in their
ambition. They include
facilitiesfortwo programsto
pass information between
each other, whiletheyare both
running on the same system.

Andwhat is really
fascinating isthatthat 'system'
can involve two or more
computers, linked by a
network.

Thisthinking conflictswith
what a lot of traditional
computer people are saying.
They argue that Unix, an
operating system which
allows several peopleto use
the same computer and work
on the same data files, will
morethan meet requirements
for multi -tasking, and that
networking will never work.

Microsoft isthe largest
supplier of Unix -type software,
with its Xenix product. For
Microsoftto produce a
multi -tasking MS-DOS is going
to be seen as lessthan an act of
blind faith in Unix asthe
saviour of the future.

!don't doubtthat U nix does
all thethings itsfanssay it
does. It'sthethings it doesn't
dowhich will hold backthe
industryfor lOyears, and the

industry must move forward,
or die.

D-day for Apricot

micro
Apricot's great impression on
the US market at the
November launch seems to be
keeping up. The pressure at
this showcamefrom its new
distributor, Micro D-one of
the big three US soft/hardware
distributorstothe
shopkeepers.

The manufacturer, ACT, has
probablyfound the optimum
outletforthis machine, and the
drawbackof this, of course, is
that nowthere can be no
excuses. If theApricot doesn't
sell well in the US, it can't be
because of distribution
problems, and the company
will haveto rethink.

It appears notto anticipate
problems. Chris Buckham has
returnedfrom the hills of
California,where he was
running the show, and is
handling the launch of the
smaller Rascal in the UK.

Ready-to-wear

goods
Firstthere werewomen, then
there were computers, now
there is Women's Ware (TM).

My quote isfrom Neon
Software Company, where
'woman' apparently means
somebodywho hasn't time to
spend learning complicated
software. Dwight Norwood,

head of the company, says that
hiswide range of stuff is aimed
at 'today's on -the -go,
two -ca reerwoma n, who
doesn'twantto make
computing a full time hobby.'

The subjects covered are 'in
almost every area that is of
interestto modern women-
fashion, sports, diet and
nutrition, investments, certain
hobbies, and so on,' said
Norwood.

The products are packaged
on coat -hangers. I don't know
whattheworld's coming to.

Details on (203)3466322.

Commodore

posing a threat

to IBM?
Having spent two years
ignoring the business market,
Commodore now reckons that
by adopting a modified
Canadian portable, it's going
to put paid to IBM's
overweening ambition.

The machine on which
Commodore is staking so
much hot air is a nice enough
one: itstarted out life as the
Bytec Hyperion. The board
from insidethat machine has
been taken over by
Commodore, under a large
deal with Bytec, and with a few
alterations, itwill be sold as a
Commodore product.

The idea isthat,thistime, it
will be available when the
company says. Thistime, itwill
really be an IBM compatible
product and will be available

through lots of dealers.
Commodore's high opinion

of its own chances in this
market isn'ttotally developed
in-house. The company
quoted an article by Gartner
group's Doug Cayne, an
analyst of the IBM scene, in
PCW s sister paper PC UK-
Cayne reckonsthatwithin one
ortwoyears,Commodore will
bethe leading maker of
imitation IBM machines.

I'm sorry, but I don't believe
it. Commodore has a lot of
home computer dealers, who
are not suited to the job of
selling a business system. It
used to have a lot of business
system suppliers, too. Buttheir
experiences of promises,
delaying tactics, mushroom
treatment (kept in the dark, fed
on bull) have meantthat all but
a few, hard-core enthusiasts,
like David Whitehead of Adda
and Kobra, have either
diversified (sell mainly ACT
equipment) or dropped
Commodore altogether (sell
onlyACTequipment).

Overthe nexttwo years,
anything is theoretically
possible. One of those
theoretical possibilities could
beCommodore mending
bridgeswith its old dealers,
getting a whole lot of newones
who have become
disillusioned with IBM itself,
and taking overthe country.

More probable isthatthe
Macintosh will appear in its
half-megabyteform soon after
Christmas. The IBM will come
outwith a 31/2in Sonydrive and
speeded -up process, and a
different card cage. Portable
IBMs like the Osborne Encore

To my utterdisbelief and astonishment, the Thames TV
program Database (for which I must confess in the interests
of impartiality, I work)gotover 1500 responses to a request
for micro users to send messages through Prestel.

I found, equally amazing, the news that Micronet 800's
charity appeal over London'sCapital Radio raised £1000.

The charity news is very gratifying, of course (the charity
was Help a London Child) but what really interested me was
the high level of interest in logging on the Presto!, even with
all its faults and failings.

Micronet's Denise Semuel (left) and Adam Denning were
at Capital with their equipment to receive the donations and
David Babsky, editorof Micronet, tells me that Micronet
enthusiasts pledged contributions 16 times the average
pledge of other listeners.
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and the HP 110wil I be available
for lessthan the Commodore
Hyperion design. ACTand one
other UK supplier will produce
something in this market, and a
new marketfor 68000
stand-alone systems will
emerge.

Asforthe Hyperion, itwas a
lovely machine a year ago.
Sincethen, the times have
advanced. Its dealers have
strangled each other, and even
now, to get an admission that
the G ulfstream company

(which Bytec set ,Joto sell it)
hasclosed down is like getting
Texas Instruments to admit a
mistake somewhere in the
planning of the 99/4 it's
obvious, but nobody is going
on the record to admit it.

And the Anderson Jacobson
Aji le has been dropped, and
Anderson Jacobson is now
selling the identical Hyperion,
as sole UK distributor.

Meanwhilethe leading IBM
portable (the Compaq ) has
arrived with the unshakeable

A network forIBM micros has been launched by start-up
Cambridge company Torus.

It& the firm's first product.
The network is called Icon, and what distinguishes it from

most networks (as faras users are concerned) is the fact that
it looks different on the screen. It uses Macintosh (or
Lisa) style icons, hence the name.

On the specification sheet, it doesn't look vastly
surprising as local nets go. It links users, gives them a
system of internal electronic mail, links to external
electronic mail (big deal!) and shifts files around.

Oddlyenough, it's also supposed to act as a sort of dumb
switchboard operator- dialling numbers from a list of
names, and giving the person talking a screenful of data
about the person on the other end of the line.

What is surprising, however, is that although Torus is in
Cambridge, and although the inventor of the Cambridge
Ring method of networking micros is a director of Acorn, the
Icon net uses Ethernet as its electronics.

Torus has picked upintel's specialist chip for this, and
reckons that up to 100 IBMs or XTs (the hard disk version of
the IBM) can be linked. The desktop machines require at
least 256 kbytes each, and at least dual, double -sided
diskette drives-but that applies to most IBM installations
these days.

To the Torus directors, the distinguishing fact of Icon is
that it isa 'graphics -based network, 'capable of working
with both mono and colour displays.

Cost per station is underE1000 on a 'typical' network, they
say.

Details from publicityagents Quentin Bell on (01)240
8751.

reputation of being genumeiy
compatible (it wasn't here
when Gulfstream waswasting
itstimewrangling) and IBM
itself has launched a portable
pr

Inthis circus atmosphere,
the appearance of a weird
statementfrom Bytec itself has
beenjust one more noodle in
the soup.

It has written stern lyto all
editors to 'putthe record
straight' about'rumours
circulating in the industry' that
Corn modore will sell the
Hyperion anywhere in the
world.

Afterwatching Bytec shoot
itself in the same bullet -hole in
thefootso many times over
AndersonJacobson, this
shouldn't seem surprising.
Anybody elsewould actually
welcomethe chance to
announce a 'second source' for
its product: Bytec has to deny
it It's a bit like watching
somebodywin a race by heroic
struggles, and then insist on
disqualifying themselveson a
technicality

.Justto putthe record as
straight as it can be,for this
week,the Commodore PC will
be a Hyperion,, exceptforthe
box, the screen, and one or two
small extras, including the
name. ButCommodorewill be
a distributor of genuine
Hyperion boxes, with smaller
screens,andtheoriginal name
on the box.

Editorial scoop!.
Adaily newspaper. weighing
two pounds, personally
delivered to 20,000 people
before breakfast, covering not
justone industry, but just one
show in that one industry,
takessome believing. But
there is one: it's the Comdex
ShowDaily, published bythe
organisersof America's
biggest computer show.

Tocal! Comdex 'big' isto
concentrate on its drawback, at
the expense of its real value. Its
real value isthatthisisthe
showwhere the big
manufacturers are talking
directlytotheir biggest
customers, the distributors,
who are alsothere,talking to
their biggestcustomers, the
dealers and everybody is
surrounded bythe biggest
corporate buyers, the top
managers ofthe big
companieswhich buy micros
in bulkfortheir executives.

Nonetheless, before
reporting on the products and
announcementswhich !found
atthe last show, it's worth
trying to give some idea of its
size. It occu rred to methat a
simpleway of doing thiswould
beto interview its newspaper,

via the editor, Vic Farmer
Farmer used to be a senior

editoron America's giant
computer paper,
Computerworld One day, he
was assigned to coverthe
growing National Computer
Conferencefor his paper, at a
timewhenthecomputer
industrywasjustturning into
the sortof monsterthatwe
nowtakeforgranted.

'Itwas like running a big,
daily newspaper,' Farmer said
'There were all these
conferences, all these parties,
alltheseexhibition stands, all
these people, and, to cope,
we had to set up a team. And
filing reports back to the
office was exactly like running
a live newspaper '

Afew years later, Farmer had
got into the routine of doing
these big shows, and had a
good idea of what sortof things
went on,whatsort of reporting
costs (manpower, materials)
would be involved in doing a
reportto be printed atthe
show. He started doing this, for
Computerworid, and really
wasa bitsi irorised (a couple of
years afterthat) that hisface no
longerfitted, and hewas
looking fora job

Eventually, his search for
employment led him to
SheldonAdelson, bossof The
Interface Group, the enterprise
behind Comdex. Comdexwas
becoming enormous, and
Farmer managed to convince
Adelson that itwas big enough
to take overthe running of the
show newsletter, and Farmer
gotthe job of preparing The
Official ShowDaily.

For thefour daysof Comdex
Spring in Atlanta each year
(see Show Report on page
100). and thefour days of
Comdex Fall in l as Vegas, six
months later, Adelson'steam
moves into high gear.

Fourfull-time editors and
three artists bring the skeleton
of four daily papers down from
Massachusetts, and publish
thefirst edition to be readyfor
delegatesthe day before the
conference starts.

It includes most of the
information prepared for the
conference organisers by
exhibitors. Some of that comes
in months before the show,
and much of it is empty puff of
the. Once again, Best
Computerswill be
demonstrating its
extraordinary range of diskette
hole -punch equipment' - but
much of it is really new.

Farmer'steam is in an
enviable position: not working
on regular monthly orweekly
magazines, it can be safely
entrusted with commercial
secrets, and can research
stories in depth, well in
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BY NEXT YEAR,
EVEN IBM MIGHT HAVE ONE

This is the Sanyo MBC 555.
The first high performance business

machine of its kind to offer the compati-
bility and versatility of a true16-Bit business
micro for less than £1,000+ VAT.*

A revolutionary price for a revolution-
ary machine because with 128K RAM ex-
pandable to 256K RAM, both the twin drive
MBC 555 and the single drive MBC 550 have
an 8 colour graphics capability (640 x 200
dot resolution), an 8088 CPU for high-speed
processing, a Centronics parallel printer
interface and free bundled software.

Add to this the support of a compatible
"EXCLUDING MONITOR

range of peripheral equipment, a compre-
hensive selection of software and a price tag
of less than £1,000 + VAT (MBC 550 £749+
VAT) and you'll probably understand why
this package is so attractive.

But the real beauty of the MBC 555/550
series is that you don't have to wait until
next year for them.

If you want to see these two innova-
tive machines from Sanyo's proven range of
Micros phone LOGITEK on 0257 426644 or
STC on 0279 26777 or ICARUS on 01-485
5574 or clip the coupon and we'll show you
how to stay one step ahead.

171ame

Company

Position in Company

Address

Tel. no RC.W.3

Return to: Marketing Dept, Sanyo Marubeni (UK) Limited,
Sanyo House, 8 Greycaine Road, Watford, Herts.

I SEE SANYO, THEN DECIDE
SANYO
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I've been told of a way of using disks on a BBC Micro, without
buying the disk filing system (DFS).

It involves using Commodore peripherals.
It's possible that a lot of people who used to have

Commodore machines (the big ones, not the toys) still have
their old 8040 diskette drives, but nowada ys spend a lot of
time using BBC Micros, instead.

There's no knowing how many exist, but Intelligent
Interfaces reckons that it is enough to warrant releasing a
f165 (plus VAT) interface to link an Acorn micro with
Commodore diskettes.

The models with which it works include 2040,
3040, 4040 and 8050. It also drives Commodore printers.

It seems clear from the limited information available that
programs written for the BBC, which assume a BBC disk, are
not just going to start working with the Commodore drives:
however, the designers of this interface claim that 'it offers
commands equivalent to all Acorn DFS commands,' and
also that it 'fully supports sequential and random access

The advantage of Commodore drives (apart from their
presumed availability) is simple- they are very big, giving
around a megabyte on a two -drive system.

Details on (0789) 296879.

advance of the launch date
(while the rest of us have to try
and make sense of it on the day
ofthe launch).

Also pre -organised will be
many background articles
which range from hints and
tipsfor keeping yourfeet in
working condition while
walking round the five to eight
miles of exhibition carpet,
health suggestionsfor
avoiding strain andtension,
eat -out hi ntsforthe strange
town you're in, and other
simple bodily requirements,
rightthroug h to in-depth
analyses of newtrends in the
industry-five new portable
micros, for instance, where
each company contributing
information about a new
designthought itwas unique,
and wasgoing to bethe star of
the show; or new deals being
set up between manufacturers
and distributors.

Atthe show, an add-on team
of local freelancers -
photographers and writers-
joins inthe huntfor news.

There are reportsfrom the
conference sessions,
interviewswith prominent
industryfigures attending the
show, photographs of new

products and publicity stunts,
and round -ups of
developments during the day.

Atthe end of each day, they
sitdown i n frontof a battery of
computers-six Eagle PC
machines(equivalentto IBMs)
connected directto the
printworks.

'We do itwith diskettes,' said
Farmer,'with one of the
machines being connectedto a
modem, and everybody
putti ng their copy onto
diskettesfortransmission. It's
easierthan a network.'

At Las Vegas, the bigger of
the two Comdex shows, the
issues ru n to 200 pages,
printing 50,000 copies a day.

Allthis effort, and the
biggest audience of American
micro buyers intheworld, and
where'sthe British micro
industry? A half dozen
enterprising people on the
Tradeand Industry stalls,
another half dozen of the big
guyswho are alreadywiseto
the trick, and that's it!

If I have to endure one more
complacent British software
'expert'telling me how much
better UK software is than US,
how m uch more innovative,
and imaginative, and on and

on and on, I may lose my
temper. If we're so wonderful
what's wrong with taking the
stufftothose poor, deprived
Yanks?

Stamping out

piracy

`crooked'

distributors at

fault?
The myopia of software
houses is unabated. Latest
example of blinkered vision is a
threatfrom PSS,CRL,Anirog,
Silversoft, Interceptor,
Microdeal and Visions,to PCW
-that if we print
advertisementsfortape or disk
copiers,these peoplewill all
withholdtheir advertising.

In the backof dozens of
seedyvideo hire shops,
dubious merchantswith
ghetto blastercopiers are
churning out hundreds of
commercial copies oftheir
programs,and stealing money
which we (the buyers) are
paying.

Butthese uprightfolk don't
seeany point chasing them.
Instead they a retrying to get
schoolkidsto payforall the
programsthey have copied, by
making it impossible to copy-
by suppressing tape copying
programs. This will
automatically mean that (since
all schoolkids actually have a
C90tapewith around 200

programs on it) that schoolkids
will suddenlyfind well over
£1000 pocket money each
year, instead of£1 a week, and
will spend it all on buying tapes
and disks. Point by point: most
of us would never pay good
moneyfor some of the rubbish
we are given. If tape and disk
copiers are suppressed only by
thecancelling of advertising in
trade mags, people will not
stop buying them, or using
them. If copying becomes
impossible, people will stop
buying quite a lotof the
programsthey actually do buy,
because they share the cost
between several.

I don't approve of copying
instead of buying. I don't do it,
and it's short-sighted and
stupid to make a habitof taking
what you can't afford to pay
for.

But software producers
should concentrate on getting
their money outof the hands of
the counterfeiters. And one of
the most importantthingsthey
could do would beto stop
distributors-big, 'reputable'
distributors-from buying
large quantities of tapes from
criminal gangs at half price,
instead offrom the software
houses.

If home copying were the
reason that people didn't buy
tapes,thentheywouldn't buy
the counterfeittapes, either.
And if people didn't buy
counterfeits,the gangs
wouldn't copythem,would
they? So I thinkwecan assume
thatthere are peopleoutthere
parting with money in
excha ngefor software.

Asforcalling this advertising
threat'one ofthe first major

The focus of this photograph is not the printer, but the thing
that feeds paper into it one sheet at a time- because this
sheet feeder costs f240.

/twill work, say thesuppliers, with Epson, Uchida
(illustrated), Oki Microline, Silver Reed,Juki, Star,
Mannesman Tally, Towa, Dyneer, NEC 510, Qume 12/20, TEC
8600 and Daisystep 2000-a list which includes three names
I'd never even heard of. I'm notsa ying which.

Details from WBM Business Supplies on Woking (04862)
66444.
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characters and two levels of brackets.
Entries are typed in and displayed

the way you would write them.
Moreover, you can go back and edit

both data and formulae, even after the
calculation has been carried out.

So it's simple to correct entry mistakes
and perform "what if" calculations.

In addition, the time and date are

ne way or another,
backs of old envelopes to keep you can have ajuggle with diaries, notebooks and - write your own software programs

yourself organised. . datapak whenever
needed.

sin amended by In short, the Psion
using the Organiser's editing facility. displayed at the touch of a button. Organiser is as functional as systems
And since all data is permanently Expand your Organiser, but not 200 times its size.

No, we're not exaggerating.
Thanks to the Psion Organiser (that's

the one on the right), you can now walk
around quite comfortably with a com-
puter in your pocket. You can travel
on a bus without taking up two seats.
Or stroll through a revolving door
with confidence.

In fact, you'll be carrying an expand-
able computer system with
a microprocessor that's
significantly more advanced
than those commonly found
in micros costing 20 times
as much.

Unlike some of its larger
counterparts, however, the
Organiser's simple language
and command structures
make it very easy to operate.
Even for the computer novice.

An extremely efficient
filing system in your pocket.

The Psion Organiser
comes complete with a plug-
in datapak which can
permanently store over
10,000 characters. Allowing
you to enter such day-to-day
information as diary engage-
ments, telephone numbers,
addresses, train times and
exchange rates. To name but
a few applications.

You can type in informa-
tion and "SAVE" it in any
form you want and retrieve it
quickly and simply with the
"FIND" key.

So you'll no longer have to

(up to 16K long) and run them off a

All entries can be computer in your pocket
stored in the datapak, you'll never lose
it, even if the battery is disconnected.

Carry out complex calculations -
simply and swiftly.

Without plugging in any additional
software, the Organiser can carry out
calculations involving up to 200

TO: PSION LTD., 22 Dorset Square. London NW I 6QG

Please send me by registered mail, QUANTITY PRICE P+ P TOTAL
Psion Organiser with 8K datapak L99.95 +L2 50
Science Program Pack L29.95 +L 1 50

Maths Program Pack L29.95 +1,1.50

Financial Program Pack L29.95 +1,1 50

16K datapak L19.95 +L1 25 -

8K datapak L12.95 +L1 25

I enclose my cheque/Postal order made payable to Psion Ltd.
or Please debit my credit card, (please tick appropriate Box)

Access 0 BarclayeardNisa CI American Express 0 Diners Club 0

Card No

your pocket.
On receiving your Organiser you

will find that it has two unique 'solid

state drives concealed under its pro-
tective sliding case.

These matchbox -sized units are key
to the open-ended power of the
Organiser, allowing you to create and
use an infinitely large personal and
permanent information base on 8K
and 16K datapaks.

Two 16K datapaks together give a
total storage of over 40,000
instantly accessible characters.

Additionally, either size of
datapak can be used in con-
junction with any program
pack to produce unbeatable
processing power in your
pocket.

Comprehensive software
programs.

Available immediately are
three plug-in 16K program
packs for financial, science
and maths applications, the
beginning of a software
library.

Sowhetheryou're involved
in management, engineering,
technology, sales or account-
ancy, there's a program pack
containing all the software
you'll need for standard
computations and a lot more
besides.

Each program pack incorp-
orates a database containing
essential specialist facts,
figures and formulae, plus
(more importantly) a simple -
to -understand programming
language. Enabling you to

It's a computer with screen, key-
board, operating system and twin
solid drives for data and program
storage.

But, at £99.95, it's a lot less strain on
your pocket.
Psionlid.,22Dorset SquareiondonNW 1 6QG.

Signature -

Name' (Mr/Mrs/Miss/Ms

Picas c print

Address-

P a/7 Posreode

To place an order over the telephone, ring (01) 200 0200 anytime.
Psion Ltd., Reg No.1520131 England. Orders can only be accepted for delivery within theUK.
Please allow 14 days for delivery.

If for any reason you are not completely satisfied with your
Psion Organiser, return it in good condition within seven days
and well return your money in full and withoutquestion.
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stepsto betaken in the
obliteration of piracy,' the
notion is laughable.

I end on an entertaining note.
One particular software house
is widely believed to be owned
by a prominentgangland
figure. It carnet° his attention
that copies of his best-seller
wereon sale at priceswhich
made him reasonably
suspiciousthata rival was
profiting at his expense.

Histechniquewasto pay a
visit to the distributor, whom
he offered the alternative of
amending histrading practice,
or undergoing surgery on his
kneecaps with a ballistic
weapon.

Out to lunch!
My oldfriend Mike Lunch,
having failed to convince me of
the merits of the Texas 99/4,
then of the vastly greater
merits oftheAquarius, moved
to software company TABS,
with rumours of 'amazing
thingsaboutto happen' some
time in the last New Yea r.

These amazing things turn
outto be hardware.

TABS has started selling the

Olivetti version of the IBM
micro, because ofthe shortage
of originals. It is also trying to
sell the original, and the
Apricotand Sirius, and the
Future andthe Octopus.

The group hasestablished
some 50 TABS Business
Centres, which sell not only
hardware and TABS
accounting software, but also
distributeother business
software. First outside product
isfrom IBIS: an incomplete
records package.

So naturally, I tried to contact
theformercomputer manager
of Texas, and the former
managing director of Mattel;
and found that he has moved
on. No longer will I be hearing
from my old friend Mike Lunch,
for he has joined IBM, and
peoplewhoworkfor IBM are
not permitted to have
journalists numbered among
theirfriends.

User group for
Adam
A new user group-this time
fortheAdam (Benchtested in
April): the strange

You can tell at once from David Canter's scraggy, honest
face that he is a psychologist (he's professor of Applied
Psychology at the University of Surrey).

And from that, of course, you will at once deduce that he is
going to make a vast difference to the software supplied by
Compsoft.

Canter has been taken on as a director of Compsoft.
'Psychology and software/the compan y raves/. . the
perfect combination !'Details on (0483)898545.

Thorn EMI has got into the l8M-lookalike business by
adopting the Televideo Tele-PC. It's a very elegant system,
and, what is more, it is available on demand, unlike the
original, claims Pat Harvey, managing director of the
Corn puteraid branch of Thorn.

Look fora portable version this month, from the same
source (and other importers, of course)- details on
Weybridge 52939.

two -diskette box that attaches
toColecovideo games boxes.

Perhapsthere are some
Adam users in this country,
after a II, because somebody
called David Winnet reckons
that hewill attract like minds if
we publish his address.

I have my doubts, but the
address is 20 Wordsworth
Close,
Northamptonshire NN127UJ.

Burned by

Dragon
Dragon Data Ltd'sdecision to
call in the receiver has had a
strangeside effect. Sales
soared inthe panicthat
followed as retailerstried to
cleartheirstock. Bargain
hunterswereableto pickup a
Dragon 32for as little as £59.

Although Salamander
Software's Paul Kuczora was
nostalgicaboutthe Dragon 32
(Dragon started up ataboutthe
sametime as Salamander) he
is now negotiating with Tandy
to license some of its titles for
use with the Color Computer,
which likethe Dragon is based
on Motorola's sophisticated
8 -bit 6908 processor.

John Symes of Microdeal
agreedthataround Christmas
1982,the Dragon 32 wasthe
right machine atthe right time
and soldforthe rightprice-
unlikethe 64kversion.Symes
also cites Dragon's early
runawaysuccess as a factor in
the company's eventual
collapse: 'Everyone at Dragon
wastoo busytotalkto us.'

Later, when sales slowed,
Microdealfound Dragon
technical staff hard to reach or
unhelpful. 'I don'tthink they

appreciatedthe need for third
party software,' said Symes.
Microdeal,too, is exploiting
the Tandyconnection by
importing American Color
Computer programsfor use on
the Dragon.

SoftSolution's Shaun
Fensom echoed the
frustrations of dealing with
Dragon: 'Itwas notoriously
difficultto get information
aboutthe 32from the
company.' Bad
documentation, especially
aboutwriting machine code,
slowed thetime ittook for
Dragon programsto reach the
market -place. 'It was as
though Dragon didn't know
its own machine,' said
Fensom. Almost by accident,
Soft Solution discovered a
facility - &H - to translate
decimal numbers into
hexadecimals, which wasn't
mentioned in Dragon's
manual.

Premier Micro Systems'
Delta Disk package was on the
market for almost six months
before Dragon released its
own disk system. Dragon may -
have gone bust, but
Premier's Mike Bedford still
sees a lucrative customer base.

'There are 200,000 Dragon
users out there,' said Bedford.
'That'sa large potential
market. They aren't going to go
outand chucktheir computers
inthe bin just becausethe
company has gone bankrupt.'

Meanwhilethe receiver
would be happyto sell you a
computer-upto£6m worth
of stock is languishing in
Dragon warehouses as several
interested parties, including
GEC and Tandy, bidforthe
company's remains.
John Stokdyk
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IBM
the friendly PC from the friendly computer store

11111111111111111

THE IBM Personal Computer: teacher, accountant,
I supersecretary, friend. Stocked in depth at Morse.

It's the most trusted personal computer, with a huge
software library, fine engineering and solid after -sales
support. Morse have the IBM PC range, from our 'Small
System' starter pack to the full -house PC/XT with 10Mb
hard disk and high-res colour monitor. Morse/IBM-PC
packages include graphics or daisy printer + software at
no extra charge. Friendly Morse staff will explain all, and
help you select the IBM system that your office needs.
Call us. We promise not to treat you like a Charlie!

The 4th Generation Personal
Computer is here. Not only that, its
big brother the new Apricot Xi, with
a tremendous 10 megabyte stor-
age capacity. Morse have the com-
plete Apricot range, also expansion
boards, Pulsar software, latest -type
Apricot monitor.

OPEN
ACCESS

New "integrated software" package
for IBM, Apricot: Spreadsheet, Word
Processing, Database, Time Man-
agement, Graphics (colour, 3D).

"Help" can be summoned or erased
instantly in multiple windows. OPEN
ACCESS is fast -working, costs £495.
100's more software items.

SANYO

riNimimaii;;;j

At, Morse from an amazing £649,
includes disk drive, MS-DOS,

Wordstar, Calcstar.

HAS 17' OGLuffrb
To You. I. 8.14 .

ALSO STANDS Fog
INhivirEd

8 7-7-krZ
A/1400/%1S

MoIeSA
MAY
THEN!

ealiesk.

NIORSE MORSE COMPUTERS
78 HIGH HOLBORN, LONDON WC1V 6LS. 01-831 0644. TELEX 916509.
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Report from Comdex

Atlanta,USA 22-25 May

IBM comms

board has sixth

sense
For me the smartest product at
Comdexwas one which can tell
if you are using your phone.

It'sa communications board
forthe IBM. It's called Master
Link, and it's notjust a modem
(suitablefor use in America
andhere!) but alsothe
softwareto run it, and also the
address list and phone number
listyou need to run it
automatically.

What makes this $1000
board unique isthefactthat it is
totally invisibletothe
computer.

[watched the developers
running WordStar, and switch
to running Master,Link

techniqueof picking upthe
phone. Instantly, the master
Link boardtookoverthe
system, freezing WordStar
exactly where it was, and put a
menu up on the screen.

That menu included options
to recallthescreen display as it
was, to calla phone number
directly, to log on
automaticallyto a remote
system, transfer a file to
anothercomputerfrom
disketteor download a diskette
file.

All that, and you can go back
towhat you were doing simply
by disconnecting the phone.

The samething happens if
the phone rings: the computer
can answer it, or youcan, but
eitherway, whatever you were
doing carries on.

Betteryet: fora couple of
hundred dollarsextra,there is
a little box called Nite Owl.

Nite Owl is an answering
machine. You call the system
up in the middle of the night,
and of course it isn't switched
on, and the software isn't
loaded. Not to worry: Nite Owl
turnsthecomputer on, and
takes commandsfrom you
from your remote or portable
micro. You can then dumpfiles
to the home diskette, or
download fi les, or even load
and run programs on the home
system, and getthe results.

Bestof all: if somebody else

has Master Link,then you can
transmit anything you like at
about twice the normal speed,
because it can use data
compression and expansion.
That meansthatthere are tricks
to recognise common 'cliches'
of data, and encode them, and
decode them attheother end.

Itsounds like a lot of money,
butfor somebody with an IBM
XT, it isn't, especially when you
realisethat it automatically
keepstrackof all the phone
numberswhich it dials, and
linksthemto automatic log -on
procedures-all on its own
memory on the card, and
independent of whatever
disketteyou have in the drives
(or even if the drives aren't
working).

And for somebodywith a
Compaq Plus, the portable
version of the XT, the fact that
it will work in Europe as well
as America, at 1200 as well as
300 baud, means that $1000

cheap.
The product is distributed in

the USthrough Modtech on
(801) 264 2050.

Apple Ilc coming

under fire
Apartfrom the Franklyn, one
othercompany has had the
idea of putting an
Apple -compatible machine in
a box with a Z80 chip included:
the difference with the CTI Eve
II is that it is portable.

The portable 'official' Apple,
thellc (see Checkout on page
176), isalready coming under
firefrom Appleenthusiasts in
America- especially those
who haveApple II Plus
machines.

As one of them put it at
Comdex: 'The Ilc runsa large
proportion of programsonthe
Ile, which runsa large
proportion of II Plus stuff- but
somehow, none of my II Plus
programs happen to be
included in theonesthat
filteredthrough tothe new
machine,'

And forthosewho bought
the Microsoft CP/M card, the
number of programs that will
run on the Ilc iszero, because
nobody hasfound a way of
plugging anything at a II into
thetiny Ilc.

It is apparently quite true, by

the way, thatApple prepared,
and was on the point of
releasing, an advertising
campaignforthellc, which
suggested that itwasn't as
small as it looked. The slogan:
'It gets bigger when you plug it
in'-wasn't checked out for
possible humorous content
until a couple of weeks before
the advert was due to be aired.

I havetoconfessto my own
failureto make senseof the
price list, buttheAmercian
price of a single disk CTI Eve II
system appears to be $1376,
and a complete system with
CP/M and a printer and some
software ( unspecified) is
available in a package deal for
$2200.

The company is in East
Rutherford, NewJersey 07073,
on (201)9359300.

Lois working at

system

integration
Something in system
integration from a start-up
company called ModTech: its
main product iscalled Lois,
and it reconcilesyourother
programs.

The drawback of this product
issimple: it needs an IBM with
DOS 2.0. That said, it is the only
attempt I know of at
persuading conflicting
business programs to talk to
each other, and switch
between one another.

Lois sits on the screen,
looking like a menu. The
optionsare various word
processing, communications,
spreadsheets, spelling
checkers, stock market
analysers, games, and so on,
which you have bought over
the years.

Lois can re -format files
between all these programs,
and can load and run each one
foryou,withoutyour having to
closethefirst one down and
reload the second.

The limitation isthat it can't
load programs which
ModTech doesn't know about.
Currently, the list is short.

Oh, and itwill also emulate
intelligentterminals. And it
works with any phone.

With Nite Owl, you can even
tell ittoturnthecomputer on
sometimeduring the evening,
phone some remote system,
keep trying if it can't get
through, log on, transmit a file,
lookfor a particular
acknowledgement, and log off,
switch off the system, and
sleep well.

Modtech is in Salt Lake City,
on (801)2642050.

Macintosh ready

to take world

by storm
Macintosh's success now
seemscertain to me:jt also
seems certain that its success
will have to waitforthe half
megabyte version, due out in
December/January 1985,
when the big capacity memory
chips become available.

Many software producers at
Comdex spoke of 'limited
memory' versions of their
programs,forthe IBM Junior,
andthe Macintosh-things
that couldn't do quiteso much,
butwere still usable versions
of program sforthe PC.

Lotus boss Mitch Kapor
spoke of his company's efforts
to put something on the Mac-
a program something like 1-2-3
butwith as many ofthe extra
features of the new Lotus
product'Symphony' as
possible (seethe Symphony
vs Framework software
review in this issue on page
120).

Kapor described the Mac as
'somewhere between quite
good and completely
wonderful,' and saidthat if
only he had more memoryto
play with, the
super -spreadsheet he is
developing would be
unrecognisable-and,when it
is, itwill be. He's given to
'understatement' likethat.

Another company, Living
Videotext, author of Think
Tank (a US rival to the UK
Brainstorm) released a version
ofthat ideas processor,
especially truncated forthe
Macintosh. 'It isn'tthat 128
kbytes isn't enough to do some
nicethings,' explained David
Winer,the boss. 'It's just that
with a machine likethis, there
are so many things you want to
do, that it isn't enough,' he
said.

Inthe meanwhile, it is niceto
seethatthe add-on extra
diskette drive is starting to
appear in the shops.

And so areother add-ons-
things like custom mice, and
(latest) a hard disk add-on.

This last isfrom Small
Systems Engineering, and
usestheApplebustwisted pair
network(it links upto 32
devices).

One might imaginethattwo
wires can't compete with the
sort of speed you'd normally
get data in and out of a hard
disk: infact it isn'ttoo bad,
running at 230 kbytes per
second.

Detailsof pricing and disk
capacities on (01)3287145.
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BBC Micro Computer System

ALL PRICES
EXCLUDE VAT
Please add carriage
50p unless indicated
as follows:
(a) £8.00 (b) £2.50
(c) £1.50 (d) £1.00

ACORN COMPUTER SYSTEMS
BBC Model B £348.00a
BBC Model B + Econet £389.00a
BBC Model B + DFS £429.00a
BBC Model B + DFS + Econet £470.00a
6502 2nd Processor £175.00b
Acorn Electron £169.00b
Acorn Z80 2nd Processor £263.00a
BBC Teletext Receiver £195.00a
UPGRADE KITS
A to B Upgrade Kit £75.00d
DFS Kit L95.00d Installation £15.00
Econet Kit £55.00d Installation £25.00
Speech Kit £47.00d Installation £10.00
BBC FIRMWARE
1.2 Operating System £7.50d
Basic II Rom £32.00d
View Word Processor Rom £52.00c
Wordwise W/P Rom £34.00c
BCPL ROM + Disc £87.00b
Disc Doctor Utility Rom £28.00d
Termi Emulator Rom £28.00d
ULTRACALC Rom (BBC Publications)

£65.00c
Gremlin debug Rom £28.00d
Computer Concepts Graphics Rom

£28.00d
EXMON £20.00d
TOOL KIT £20.00d
Printmaster Rom (FX80) £28.00d
Communicator Rom £59.00c

BBC COMPATIBLE 5.25" DISC DRIVES:
(All include cables, manual + format disc)
100K (40 Track) Teac £120.00a
100K (40 Track) with psu Tec £145.00a
200K (40/80 Track) Teac £175a
200K (80 Track) with psu Tec £190.00a
400K (80 Track DS) £185 00a
400K (80 TDS) with psu Mitsubishi £225.00a

£225.00a
2x 100K (40 Track) with psu Teac£300.00a
2 x 200K (40/80 Track) with psu Teac

£400.00a
2 x 400K (80 Track DS) with psu £420.00a
3" Hitachi 100K Drive £150.00c
Accessories:
Single Disc Cable £6.006
Double Disc Cable £8.50d
3M DISCS with Lifetime Warranty
40T SS SD Pkt of 10 £16.00c
40T DS/DD Pkt of 10 £22.00c
80T SS/DD Pkt of 10 £26.00c
80T DS/DD Pkt of 10 £30.00c
3" Double Sided Disc Each £4.50c
FLOPPICLENE Drive Head Cleaning Kit

£14.50c
Disc Library Case £1.90d
Disc File Case 30/40 £8.00c
Disc Lockable Case 30/40 £15.00c
Disc Lockable Case 60/70 £27.00b

PRINTERS & PLOTTERS
EPSON FX-80 £325.008
EPSON RX-80 FT £250.00a
EPSON FX-100 £480.00a
EPSON DX -100 £375.00a
Printer Sharer + Cable Set £88.00c
JUKI 6100 Daisy wheel £350.00a
MCP40 Col. Printer/Plotter £110.00a
Accessories:
Parallel Printer Lead £10.00d
Serial Printer Lead £8.00d
Epson Serial Interface 2K 8148 £50.00c
Epson Serial Interface 8143 £35.00c
FX80 Dust Cover £4.006
Epson Paper Roll Holder £17.00c
FX-80 Tractor Attachment £37.00c
PAPER Fanfold 2000 sheets £13.50b
Ribbon MX80/RX80/FX80 £6.50c
Ribbon MX/R X/FX100 £12.50c
Juki Ribbon £3.00c
Gemini Delta 10 £300.00a
Grafpad G raphics Tablet £125.00c

CASSETTE RECORDERS
SANYO DR101 Data Recorder £30.00b
Datex Slim Line £20.00c
BBC Tape Recorder £28.50b
Cassette Lead £3.00d
Computer Grade C-12 cassette £0.45d
Computer Grade Cassette 10 off £4.00c
Phillips Mini -data cassette £3.00d

'TIME -WARP'
BBC REAL-TIME-CLOCK/CALENDAR

A low cost unit that opens up the total range of Real -Time
applications. With its full battery backup, possibilities
include an Electronic Diary automatic document dating
precise timing & control in scientific applications, re-
creational use in games. Its uses are endless and are
simply limited by one's imagination. Simply plugs into the
user port - no specialist installation required - No ROMS.
Supplied with extensive applications software £29.00

BOOKS
We have a large selection of books on the BBC and other
titles. Please ask for details. No VAT on books.

U.V. ERASERS
UV1T Eraser with a built-in timer and mains indicator. Built-in
safety interlock to avoid accidental exposure to the harmful UV
rays. It can handle up to 5 Eproms at a time with an average
erasing time of about 20 mins £59 + £2 p&p
UV1 as above but without the timer £47 + £2 p&p
UV140 up to 14 Eproms £61
IJV141 as above but with timer £79

SMARTMOUTH
The original 'infinite speech'. Still the best.
A ready built totally self contained speech sythesiser unit,
attractively packaged with built-in speaker, AUX output
socket etc - no installation problems! It allows the
creation of any English word, with both ease and
simplicity, while, at the same time being very economical
in memory usage. You can easily add speech to most
existing programs. Due to its remarkable infinite vocabul-
ary, its uses spread throughout the whole spectrum of
computer applications - these include industrial, com-
mercial, educational, scientific, recreational etc. No
specialist installation - no need to open your computer,
simply plugs into the user port - and due to the simple
software, no ROMS are needed. SMARTMOUTH is
supplied with demo and developed programs on casset-
te, and full software instructions £37 + £2.50 carriage

TORCH Z80 DISC PACK
The proven upgrade for the BBC Micro. Comprising 2 x 400K disc
drive, Z80 processor with 64K of memory, and a CP/M compatible
operating system. The system is supplied complete with the
PERFECT software range including PERFECT WRITER,
PERFECT SPELLER, PERFECT CALC, and PERFECT FILE.
Full TORCHNET software is also supplied allowing sophisticated
networking between other units.

NEW TORCH Z80 PACK PRICE £699
SOFTWARE PACKAGE INCLUDES Z80 BASIC

The TORCH Z80 SECOND PROCESSOR CARD-forthose who
already have suitable disc drives. The card is supplied with all the
free perfect software and Z80 basic, as detailed above, presenting
a very attractive package. £299.

TORCH UNICORN
Designed with a total expansion capability

The Torch upgrade will give you a sophisticated business
professional system. However it doesn't stop there - it gives you
the potential to expand - an expansion that no other current
system can offer. Why not contact us for your requirements?

EPROMER II
for the BBC

Our current version of the highly popular Eprom
programmer is now being enhanced to provide
more and better facilities for easy programming
by the user. The software will maintain its
superiority over all currently available similar
programmers. The range of eproms handled has
been widened, to include the eproms with lower
programming votage and eproms which can be
programmed using algorithm. Control of all
operations has been moved to the keyboard. The
screen display has been improved to give more
information. The screen editing facilities have
also been modified to simplify the data entry.

CONNECTOR
SYSTEMS
I.D. CONNECTORS

(Speed Block Type)
St. Pin Recep- Edge

[soles Conn.

10 way 90p
20 way 145p
26 way 175p
34 way 200p
40 way 220p
50 way 235p

85p 120p
125p 195p
150p 240p
160p 320p
190p 3401,
200p 390p

JUMPER LEADS
24" RibbonCable with Headers

14pin 16pin 24pin 40pin
Single
End
Double
End

145p 165p 240p 380p

210p 230p 345p 540p

Ribbon Cable with Sockets
20 pin Mpin 34pin

1 end 160p 200p 280p
2 ends 290p 370p 480p

40 pin

300p
525p

AMPHENOL CONNECTORS

36 way plug Centronics
Solder £5.25 IDC £5.25

36 way socket Centronics
Solder £5.50 IDC £5.50

24 way plug IEEE
Solder £5.00 IDC £4.75

24 way socket IEEE
Solder £5.00 IDC £4.75

PCB Mtg Skt Ang pin
24 way £6.00 36 way £6.50

MONITORS
COLOUR/GREEN MONITORS (leads 'acid)
Microvitec 1431 14" RGB Std Res £179.00a
Microvitec 1431PS 14" RGB/PAL + Sound £225.00a
Microvitec 1451 14" RGB Med Res £295.00a
Microvitec 1441 14" RGB Hi Res £420.00a
Microvitec 2031 20" RGB Std Res £287.00a
KAGA Vision Ex 12" RGB £195.00a
KAGA Vision II Hi Res £260.00a
KAGA Vision III 12" RGB Super Hi Res £358.00a
KAGA 12" Green Hi Res £106.00a
SANYO DM8112CX 12" Green Hi Res £99.00a
KAGA RGB Lead £6.50d
BNC Green Screen Monitor Lead £3.00d

0 CONNECTORS

No. of Ways
MALE
Solder 80p 105p 160p 250p
Angled 150p 210p 250p 365p
FEMALE
Solder 105p 160p 200p 355p
Angled 165p 215p 290p 440p
Hoods 90p 85p 90p 100p
IDC 15 way Plug 340p Socket 400p

IDC 25 way plug 385p Socket 450p

14 pm 375p 6 pm 400p
40 pm 010.30

RS 232 CONNS

125 way D)
24" Single end Male E5
24 -Single end Female E5.25
24"Female-Female..EIO
24' Male -Male E9.50
24" Male -Female 'E9.50

14 pin
16 pin
24 pin
40 pin

DIP HEADERS

Solder
Type
40p

50p
100p
200p

IDC

Type
120p
140p
200p
225p

EUROCONNECTORS

DIN 41617 PLUG SKT

21 way
31 way

160p 165p
170p 170p

DIN 41612
2 x 32 way St Pin 230p 275p
2 x 32 way Ang Pin 275p 320p
3 x 32 way St Pin 260p 300p
3 x 32 way Ang Pin 375p 400p
1 DC Skt A B 275p

A C 350p
For 2 x 32 way please specify spacing
(A + B, A -F C)

RIBBON CABLE

(Grey/meter)
10 way 40p
16 way 60p
20 way 85p
26 way 120p
34 way 160p
40 way 180p
50 way 200p
64 way 280p

EDGE CONNECTORS

2 x 6 way
(Commodore)
2 x 10 way
(Commodore)
2 x 12 way
(Vic 20)
2 x 18 way
2 x 23 way
(Mit )
2 x 25 way
2 x 28 way
(Spectrum)
2 x 36 way
1 x43 way
2 x 22 way
2 x 43 way
1 x77 way
2 x 50 way
(S100conn)

0.1 0.156

- 300p

150p -
- 350p- 140p

175p 220p
225p 220p

200p -
250p -
260p -
190p -
395p -
400p 500p

600p -

ACORN IEEE INTERFACE
A full implementation of the IEEE -488 standard, providing
computer control of compatible scientific 8 technical equip-
ment, at a lower price than other systems. Typical
applications are in experimental work in academic and
industrial laboratories. The interface can support a network
of up to 14 other compatible devices, and would typically link
several items of test equipment allowing them to run with the
optimum of effidency. The IEEE Filing System ROM is
supplied E282

TEXTOOL ZIF SOCKETS

2532
2732
2764-25
27128-3
4164-2

350p
350p
500p

£15.00
450p

DIL SWITCHES

4 way
6 way
8 way

10 way

70p
100p
130p
150p

BAUD RATE. GENERATORS

MC14411
COM8116
4702B

900p
800p
750p

CPUs

1802CE
2650A
6502
6502A
6800
6802
6809
6809E
68809
68809E
68000-L8
8035
8039
8080A
8085A
8086
8088
8748

650p
£12

400p
650p
290p
300p
650p

£12
£12
£16
£48
£12
£12

450p
£18
£22
£22
£40

COMPONENTS
TMS 1601 012 6875
TMS9980 £12 8205

8212
8216
8224
8250
8251A
8255AC-5
8256
8279
8288D
ZBOP10
ZBOAP10
Z8OCTC
ZBOACTC
Z8ODART
Z8OADART
ZBOACTC

A 10-0/2/9

TMS9995
WD55
Z80
Z80A
ZBOB

E12
£14.50

300p
400p
9.50

SUPPORT DEVICES

2651
6520
6522
6532
6551A
6821
681321
6854
68854

£12
300p
400p
650p
650p
200p
250p
850p
£12

750p
225p

£11
300p
300p

£18
£18
£19
£36
£11
£11

300p
350p
300p
350p
700p
850p
350p
900

TMS9901 500p
TMS9903 £25
TMS9911 E18
TMS9914 £14.00
Z8OAS10-0/1 2'9 900
CRT CONTROLLER

CRT6545
CRT5027
CRT5037
EF9365
EF9366
MC6845
MC6847
TMS9927
TMS9928
TMS9929
MC6845SP
SFF96364

900p
£18
£18
£36
£36

650p
650p

£18
£20
£16

750p
800p

TECIINOMATIC LTD
MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW 10 WD

SHOPS AT: 17 BURNLEY ROAD, LONDON NW10
(Tel: 01-452 1500, 01-450 6597. Telex: 922800)

305 EDGWARE ROAD, LONDON W2

PLEASE ADD 50p p&p & 15% VAT
(Export: no VAT, p&p at Cost)

Orders from Government Depts. & Colleges etc. welcome
=CEO

VISA
Detailed Price List on request.

Stock items are normally by return of post.
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NEWSPRINT

Left to right: the Apricot F1 and the Apricot Portable

STOP PRESS . . .
ACT has launched two new machines to extend its Apricot
range of transportable micros. Codenamed 'Rascal' both
machines are positioned below the existing Apricots and
will provide a lower entry level into the ACT range.

The machines will be known as the Apricot F1 and the
Apricot Portable and will offer hardware and software
compatibility with the existing Apricot range.

TheApricot Fl will sell fort -995 and includes an 8086
processor, 256k of RAM and one 720k double -sided 31/2in
Sonydisk drive. Graphics resolution is 640 x256 pixels. This
is notes high as the more expensive 'old'Apricots, but it is
still very respectable. Asa bonus the Fl supports both black
and white and colour displays. ACT can supply appropriate
monitors as optional extras.

The most novel feature of both the Fl and the Portable is
that instead of using a cable to link the keyboard to the main
unit, it uses an infra -red light beam. Although this was
disastrous on the IBM PCJunior, ACT is confident its version
works.

A mouse is an optional extra with both Apricots. This also
uses an infra -red beam. AtE100 ACT says that it expects the
majority of customers to buy the mouse with the rest of the
system.

ACT has bundled seven programs with the new machines
comprising a tutorial/utilities program, an electronic diary,
ACTSketch- ACT's version of MacPaint, and an oddly
named 'Domination 'game. Also included in the package are
three programs from Sorcim Superwriter, Supercalc and
Superplanner.

ACT is also using the Fl to try to get a slice of the BBC
contract and to sell into the schools and colleges market.
Educational establishments will be able to buy a cut -down
version to be known as the FIE forE795. This will have 128k
of RAMand a single -sided 315k disk drive. It won't be
supplied with the bundled software, but it will be supplied
with the Logo programming language.

The Apricot Portable atE1695 is more expensive than the
Fl, but is one of the first micros to be supplied with an
integral Hitachi 80 -column x 25 line liquid crystal display.
It is also possible to plug a monitor into the machine and
output different data to the LCD screen and the monitor.

The whole unit weighs just under 13lb which means that
the main unit and the displa y can fit into a carrying case and
can be carried around with comparative ease. The main
restriction is that none of the Apricot machines make any
attempt to run on batteries-they are all mains powered.

Finally, the Portable is the first micro that is supplied with
speech recognition facilities as standard. ACT says that it is
easy to replace function keys with spoken commands and
that whole programs can be tailored (with some effort).
Only time will tell how useful this feature will be.
Peter Bright

IDMS The

secret of thermal

success
An optical character readerfor
handwritten texts driven bythe
IBM PC-with a footprint no
biggerthan the PC base unit -
wasthe star microcomputing
attraction atthe Montreux
International Direct Marketing
Symposium (IDMS).

To this idyllic venue on the
shores of Lake Geneva came
120 arch perpetrators ofjunk
mail-sorry, direct marketing
specialists.While the heavy
stuff went on atthe
symposium sessions, laser
printing specialiststussled on
the exhibition floorwith their
arch -rivals, the ink -jet brigade.

Most serious direct
marketing isstill mainframe or
mini -based and revolves
around the manipulation of
hundreds ofthousands of
addresses. Microcomputers
are beginning to maketheir
mark in the industry, and the
Personal Reader was the
microcomputing starturn.

Personal Reader (PR) is an
optical character reader (OCR)
forthe IBM PC. It'sa joint effort
by Swissoptical instrument
specialists Felle and a German

PC dealer, EPA. The OCR in
production will come in a box
the size of a PC base unit,
though the show demo was
running on a somewhat larger
prototype.

Personal Reader is
software -driven. This means
thatthe OCR can be primed to
read different document
formats stored on floppy or
winchester. Switching
betweenformats is a matter of
seconds.

Equally impressive is PR's
handling of uppercase
handwriting. When itcomes
across a document itcan't read
(in whole or part), it reads the
format and the intelligible bits
then ejectsthe rogue paper
into a rejecttray. An operator
can then go through the rejects
in order on the database, filling
in the gaps. Documents of
formats otherthan the
currently programmed format
aresimilarly ejected (three
outputtrays in all are
provided)-that is,the OCR
itself performs a sort operation
on mixed format input.

PR is due on the market in the
summer: itwill be sold as a
turnkey system including the
PC. Prices start at DM65000-
UK prices notyetfixed. Further
information from EPA
Regensbu rg, telex 65770 EPA
D.
Jerry Sanders

A writer's best

friend
DuplexCommunications has
developed what looks like
becoming the writer's best
friend-an add-on which turns
an RS232C interfaced
typewriter into a versatile text
editorwhich can store and
manipulate upto 100 A4 pages
oftyping.

The TextTyper comes as a
12in x 7in x 2in box which plugs
straight into thetypewriter's
interface and displays the
keyboard's output on an
integral LCD screen. Using
designated keysfor control the
usercan delete, insert, and
manipulate lines orwhole
blocks of text; which can be
stored or printed out on the
sametypewriteror another
printer.

The Text Typer wordwraps,
justifies,and hasan unusual
facility'undelete'-which
enablestheuserto resurrect

anytext deleted during editing.
The integral display is only a

single line of 32 characters but
variously -sized, clip -on
screens expand the displayto
upto 161inesx 80 characters.
The CMOS memory, backed by
a Nicad battery to hold data
whilethe unit is switched off, is
provided asa standard 16k
expandable in 8k stepsto 56k.

Also under development is a
version with an outputfor an
external monitor and floppy
and hard disk drives. The unit
can already besupplied with
an integral auto -dial modem or
an acoustic coupler
incorporating error -detection.

The Text Typer sells at£295
(exVAT), which meansthat it
can be boughttogether with a
Brother EP44 portable to
provide a self-contained
text -editing system forwell
under£600.

Contact Duplex
Communications (Midlands)
Ltd, Leire Lane, Du nton Basset,
Leics for more details.
Mark Jackson

Rules Rule OK
Not graffiti but the theme of a
knowledge engineering
workshop at which five expert
system shells were putto the
test: ESP/Adviserfrom Expert

Systems Ltd, APES, an expert
generating front end to Micro
Prolog, Tymshare's REVEAL
forthe IBM PCand Brainstorm
Solutions' HULKforthe BBC.
All shells require the userto
inputthe rules. 113
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Channel Four
isiit the onlyone with
specialprograms for

minoritygroups.



Fresh ideas on
grocers' stock control.

Engineers
tinker with it.

The collector uses it
to pin down a species.

Theatres
put seats on it.

Tells librarians
what's left on the shelf.

Museum curators
collate on it.

Haberdashers do VAT
with more dash.

School children
learn from it.

Car hire companies
drive better bargains with it.

Record companies
keep records on it.

Hairdressers
cut costs with it.

Fits shoe shops
perfectly.

Keeps track of
the canteen's cutlery.

Telephones
talk to it.

Auctioneers hammer out
accounts on it. their books in shape.

At last, there's a Personal Computer that's
made for people who are specialists in their own
business, not computer specialists.

Because the IBM Personal Computer has
enough software to cater for (wen the most idiosyn-
cratic user.

With specific programs for subjects as diverse
as gem -cutting and plant -breeding.

Generals could
play war games on it.

Conjurors
try tricks on it.

Watchmakers tick off
their accounts.

Resort managers
resort to it for scheduling.

Editors cut
editing time.

It doesn't dictate
to secretaries.

Opticians see
sales forecasts with it.

Helps farmers
plough profits back.

Gym ownersowners keep Takes risks out
of insurance premiums.

In fact, on average, the IBM Personal Com-
puter has a new software package being written
for it every day.*

But then, if we didn't have all those hundreds
of programs, we couldn't be sure there'd be one
for you.

If you're interested in a computer that talks
your language, why not drop into your nearest IBM



Sheds light on
the electrician's accounts.

Keeps haulage firms
trucking.

Builders
speculate on it.

Administers to
governments.

Prescribed
for pharmacists.

The best package
for tour operators.

Dentists extract
clients' details from it.

Cooks store
recipes on it.

Designers
have designs on it.

Florists plan
their growth with it.

Father Christmas predicts
the presents of the future.

Restaurants
price dishes on it.

Scientists appreciate its
microscopic attention to detail.

Film directors
budget with it.

Zookeepers feed
camels with it.

Authorised Dealer or Retail Centre.
He's had to put his name to a 14 -page contract,

so you can be sure he's one of the best.
And he's also fairly used to catering for a

minority of one. You.
For further information phone 01-200 0200 or

clip the coupon.
* Based on National Computer Centre data for January/February 1984. Tel No:

It teaches
teachers.

Does plumbers' job sheets
in one burst.

Tailors draw
patterns on it.

Bankers
can bank on it.

Hoteliers know who's been
sleeping in their beds.

Handles
architeots' plans.

Helps band leaders Doctors keep
patients with it.call better tunes.

Helps firemen
go to blazes.

Roger Kojecky, IBM United Kingdom Product Sales Limited,
FREEPOST, Greenford, Middx. UB6 9BR. (Tel: 01-578 4399.)
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Traindrivers drive
their son's trainsets with it.

Name

Company

Address



A SELECTION FROM OUR PRODUCT RANGE
High Level Languages
ADA Supersoft

clk

BASIC INTERPRETER Microsoft
BASIC COMPILER Supersoft
BASIC COMPILER V5.3 Microsoft
BUSINESS BASIC COMPILER Microsoft
C COMPILER

C COMPILER
CBASIC

Microsoft
Supersoft
Digital Research

CBASIC COMPILER Digital Research

CIS COBOL Micro Focus
COBOL COMPILER Microsoft
FORTH Supersoft
FORTRAN Supersolt
FORTRAN COMPILER Microsoft
LEVEL -2 COBOL Micro Focus
LISP Supersoft
muLISP Microsoft
muMATH/muSIMP Microsoft
PASCAL COMPILER Microsoft
PASCAL MT, Digital Research
PL/1 Digital Research

Low Level Languages
MACR080 Microsoft

DR ASM + TOOLS Digital Research I

Program Development Tools
ANIMATOR
BUG

DISPLAY MANAGER

FTNUMB
LEVEL II ANIMATOR
POEVELOP

PLINK
PLINK II

PLINK -86
SID

SPEED PROGRAMMING PACKAGE

NUM
?SID

Micro Focus
Phoenix Software
Digital Research
Micrology
Micro Focus
Phoenix
Phoenix
Phoenix

Phoenix
Digital Research
Digital Research
Digital Research
Digital Research

Utilities/Systern Tools
CLIP Keefe Codes
DESPOOL Digital Research
DIAGNOSTICS II Supersoft  
DISK DOCTOR Supersoft
DISKED -2 Slogger Software
DISK -EDIT Supersoft
DISKMAN Slogger Software
OISKORG Slogger Software
DISKTOOLS-I 10ISKMAN a DISKORGI Slogger Software
DISKTOOLS-2 IDISKTOOLS-I il DISKED -21 Slogger Software

dUTIL IRA DBASE-Ill Fox & Geller
FILESHARE Micro Focus
DEC RAINBOW SERVICE S/W: Silicon Valley Corp

(I) Format/Verily Service
RI Autorun Service
131 Function Key Service
SERVICE S/W VOL. I II. 2 & 31

SYSTEM CHECKER Supersoft
THE OPERATING GUIDE Decision Systems
UTILITIES I Supersoft
UTILITIES II Supersoft

Sorting
MSORT Microsoft
SUPERSORT Micropro

Code Generators
AUTOCOGE Stemmos
FORMS -2 Micro Focus
OUICKCODE Fox & Geller
SOUCEWRITER Sot tw rig ht

THE LAST ONE 0.J 'AI' Systems
THE LAST ONE-COMPACT O.J.'A I ' Systems

Telecommunications/Conversions
BA C DE BIT

BACSCOPY

BSTAIR

BSTMS

Comley

Cowley
Byrom Soltware
Byrom Software

*Retailer and OEM Terms
Available

*Free Catalogue Available

1M\

o

Telecommunications Cont.
ICL CO3 EMULATION 'Bulk!
ICL CO3 EMULATION Onteractivel
ICL CO3 EMULATION (Interactive & Build
REFORMATTER CP/M H DEC
REFORMATTER CP/M (---) IBM

Sy nitro Sy stems
Synchro Systems
Synchro Systems
Microtech Exports
Microtech Exports

Word Processing/Text
Editing/Editors
CORRECTOR Supersoft
EDIT -80 V2.02 Microsoft
FRIDAY Ashton Tate
MAILMERGE Micropro
MEMOPLAN Chang Labs
WORD Microsoft
WORD WITH MOUSE Microsoft
PARAGRAB Focus

PEDIT Phoenix
P MATE Phoenix
SPELLSTAR Micropro
STARBURST Micropro
STARINDES Micropro
WORDMASTER Micropro
WORDSTAR Micropro
WORDSTAR PROFESSIONAL

IWS MM- SS - STAR INDEUI Micropro

Databases/Data
Management Systems
OAT AST AR

dBASE!'
INFOSTAR

REPORTSTAR

Micropro
Ashton Tate
Micropro
Micropro

Financial Accounting
INCOMPLETE RECORDS SYSTEM MPI

NOMINAL LEDGER Padmede
OPEN ITEM PURCHASE LEDGER Padmede

OPEN ITEM SALES LEDGER Padmede

PADMEDE BUSINESS CONTROL SYSTEM Padmede
PAYROLL MPI
PURCHASE LEDGER

SALES INVOICING

SALES LEDGER

TIME & COST RECORDING

Padmede

Padmede

Padmede

Padmede

Financial Modelling/Problem Solving
CAL CSTAR

DECISION ANALYST

LINEAR & GOAL PROGRAMMING
MATHSPACK

MICROPL AN

MULTIPLAN

PLANTRAC I

PLANTRAC I

PROFIT PLAN

OSTAT
STATSPACK

TKI SOLVER

TKI SOLVER PACKS

FINANCIAL MANAGEMENT
MECH ENGINEERING

Micropro
Executive Software
EAS
MPI

Chang Labs
Microsoft

Computerline
Computerline
Chang Labs

Pivotal Software
MPI

Software Arts

Business Applications
JOB COSTING

POLICY MASTER

PRINT ESTIMATION

STOCK CONTROL

Training Aids
CP/M TUTOR
KEYBOARD MASTER

TYPING MASTER

Graphics
r1GRAPH

STATSGRAPH

Heseltine

CSA Micro Systems
Software Montt
Systems

Padmede

Syntax Software
Anthony Ashpitel
Anthony Ashpitel

Fox Sr Geller

Su persoft

PRO PASCAL PRO FORTRAN

Bridge
Over Troubled

Waters

Program in one
operating system
and you are source
code compatible
with the others!

Pro Pascal has all the features
of Standard Pascal, plus some
useful extensions such as
dynamic strings for characters
and an assembler -level
interface for systems
program.

Pro Pascal is a compiler with a
very simple user interface. A
one line command is all that
is needed to convert a source
file into an executable
program.

Pro Fortran is a complete
implementation of Fortran 66
with a number of features
from the later Fortran 77 .

Both Pro Fortran and Pro
Pascal include a compiler,
linker, run-time library,
librarian and a source cross-
referencer. There is also a
useful utility to configure the
software to suit variations,
such as disc capacity
differences.
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Random bits
Computerland has signed a
letterof intentwith the China
Ministryforthe Electronics
Industryto sell
microcomputersthrough
retail outlets in China under a
jointventure . . . IBM has
announced a line of eight
software packages for word
processing, database
management, spreadsheet
calculations, and so on, to sell
for$149 each, a move that will
probablytriggerfierce price
competition among software
vendors. The company is also
re-evaluating the keyboard
design on all its personal
computers as a result of the
criticism ofthe Chiclet-style
keys on the PCJunior and the
non-standard key locations on
the PC . . . Digital Research has
announced StarLink, a
hardware implementation of
Concurrent PC -DOS which
allows upto four usersto share
files, software, and data on one
IBM PC . . . Atari has closed its
Hong Kong manufacturing
plants and dropped the 600XL
computerand 5200 game unit
from its line, leaving onlythe
800XLcomputer and 2600 and
new7800 game units . . The
new'CXSeries'from Franklin
Computer incorporates three
operating systemsforApple,
MS-DOS, and CP/M
software . . .Apple is seeking
software in Japan for its
Macintosh and Lisa computers
so itcan begin more serious
marketing in that country . . .

Insoft, supplierofthe Coleco
Adam software, has declared
bankruptcy after settling for
lessthan half the money owed
to the fi rm by Coleco.

More defections

from

Commodore
Ever sinceJack Tramiel,
former president of
Commodore International,

Computerland moving east, Atari dropping the 600XL, IBM software
'at bargain prices', Japan leading the way in notebook computers.

David Ahl reports from Stateside.

resigned last January, a slow
and steady procession of
people have been leaving the
company. The latest series of
departures involves eight,
top-level people, some of
whom resigned and others
who werefired. I spoketo one
of the departing executives
and hesaid that: 'The company
would likeyou to believe that
onlyeight people have left;
actually it's more like 15or 20.'

The company also lost the
vice presidents of fi nance,
manufacturing and
technology, aswell as
managers in product
development, software
technology and software
marketing.

Commenting on the
departures, Marshall Smith,
Commodore's new president,
said: 'The internal
restructuring that has been
implemented hasstreamlined
and tig htened up the
organisation.' He continued:
'Most importantly, these
changes have shortened our
lines of communication.' He
stressed thatthere had not
been any reshuffling 'in our
very strong European
company or in US
semiconductor operations,'
which he calls 'the guts of the
company'.

AsforJackTramiel, he
recently used a small piece
($671,000) of his fortune to
purchase an additional
113,000 common shares of
Adac Laboratories. This brings
the share of the company
owned by members of the
Tramiel familyto about 6.5%.
According to the SEC filing,the
Tramiels'intend to seek
representation on the Adac
board of directors and expect
to be morethan "passive"
investors.'

Japan scores

again in

notebook

computers
Japanese manufacturers have
targeted the more lucrative
areas ofthe semiconductor
business,and as more and
more manufacturers rush to
enterthe notebook computer
businesstheyfind they must
turn to the Japanese for critical

components such as LCD
displays and CMOS circuits.

Moreover, US
manufacturers of notebook
portables must also compete
with Japanese -made
machines. In other sectors of
the computer market,the
Japanese have been largely
overshadowed by US -made
computers buttheJapanese
notebook portables appear
likelyto take a significant share
ofthe market.

With the prospect of IBM
entering the notebook market
along with Compaq, Kaypro
and Apple, smaller companies
are rushing to line up
long-term reliable suppliers of
components. Sharp LCD
displays are particularly in
demand asthey are the only
onesto offer 24 lines by 80
characters, a size deemed
necessaryfor serious
spreadsheet applications.

The marketing of notebook
computerswithin the next year
orso will probably rivalthat of
desktopcomputerstoday.
Cu rrentlythere are 19
notebook u nits on the market
ranging from the low end
Tandy, NEC, and Olivetti
machinesto upper end units
such asthosefrom Sharp and
HP.

Vendors are attempting to
differentiatetheir products
and establish unique positions
on the price/performance
curve-the Sord IS -11 has
integrated software built in,
the Sharp PC -5000 has a
removable bubble memory
cartridge.Atthe lowerend of
the marketthe battle has
al ready degenerated with
Tandy and NEC alternately
cutting priceto gain a
temporary advantage. The
street price of a 16k NEC 8201 is
nowjustover$400 . . . and
falling!

Computer

stores

`apprehensive'
New manufacturers of
personal computers are
having an increasingly difficult
time getting on the shelves of
retail computer stores in the
US. Dealers are limiting the
lines they carry for several
reasons: thefinancial cost of
carrying inventory of both
computers and software,

training service technicians
and sales people, and the lack
of shelf space.

With the Chapter 11
(bankruptcylfilings of
Osborne, Victor, and
Computer Devices, three
seemingly promising
companies, retailers are now
even lesswilling totake on new
vendors. Instead, they preferto
staywith well -established
manufacturerssuch as IBM,
Apple, HP, DEC, Compaq, and
TI.

Several of the established
manufacturers have expanded
theirproduct lines both
upwards and downwards, or
have announced intentionsto
do so. This also lowersthe
likelihood that dealerswill pick
up new lines since they can
coverthe entire spectrum with
just a few makers.

Apple,forexample, has
machines ranging from the
under$1000 Apple Iletothe
Lisa atthe upperend, while
IBM has machines ranging
from the PCJuniortothe PC
XT.

Until recently, the
conventional wisdom wasthat
success in the small business
marketwas assured for an
IBM-compatible machine: the
more compatible, the better.
Certainly,this seems sensible
since business customers
demand the abilityto run IBM
software; furthermore, stores
don'twantto haveto carry
identical software packages
for several computers. On the
other ha nd,the long-standing
shortage of IBM hardware
seemsto be ending as IBM
catches upwith demand, thus
eliminating one reason to buy
a competitive system.

Furthermore, customers are
becoming wary of saving 20%
or 25%on their hardware by
risking buying from a company
that may not stay in business.

Hence,this softening of
demand for IBM-compatible
systems is causing dealersto
be reluctanttotake on those
li nes. The net result is a sort of
two-tiersystem of dealers and
manufacturers. The top
retailers ca rry fou r orfive of the
top brands,whilethe
second-tierdealers,who are
unableto get IBM orApple,
carry an assortment of
computers made by smaller
manufacturers.

Observersfeel thatthese
dealers and manufacturers are
prime candidatesfor attrition
asthe competition continues
to heat up. END
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DIGISOLVE offer you a way to increase your graphics speed and resolution. Using a high speed graphics
processor, our cards draw lines and characters FAST. The graphics processor works in parallel to the host
machine and gives you the power of using a co -processor specifically designed for graphics. With drawing
rates of up to 1,500,000 pixels per second, lines appear instantly to speed up your plotting.

With the resolution, we offer new possibilities for software and systems, both in monochrome and colour
on a large range of computers.
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COLOUR GRAPHICS CONTROLLER
DIGISOLVE offer you high resolution colour graphics too. Designed to plug into any computer with
a bus host adaptor. The VGP64 gives you 512 x 512 pixels in 64 colours. With its own vector
processor and 384K bytes of memory, your computer can become a sophisticated grahics system.
64 COLOURS or 8 if you insist, not many do! 4096 COLOURS now you can really paint a picture.
384K BYTES of RAM or 768K Bytes with 4096 displayed simultaneously. 2 PICTURE BUFFERS
give you help with animation. GREY SCALE OUTPUT. EXT VIDEO SYNC LOCK available for
making video tapes. APPLE, SAGE, PET, IBM, S100, VME BUS, RS232, centronics, all have
interfaces available to make use of our fast hardware. New ones are coming along all the time so
give us a ring if your requirement is not listed.

8 COLOURS £899, 64 COLOURS £999
4096 COLOURS £2000 + P&P + VAT

The above prices are box units including power supply but excluding computer interface.
SOFTWARE PACKAGES: Painting and Slide generation, Business graphics, Architectural 3D

design.

APPLE II
DIGISOLVE's Apple II High Resolution Vector Graphics Processor card quadruples the screen
resolution and saves using up your Apple's memory. The enhanced Applesoft support disc
supplied with our card provides powerful graphic functions and simplifies the conversion of existing
software.
512 x 512 pixels resolution. FAST 1,500,000 pixels per second. MEMORY an extra 64K on the
card. TEXT to 85 characters by 57 lines. CURSOR drawing features. SOFTWARE 18 new
functions are added to Applesoft and extra utilities too, all with source listing. OUTPUT to a dot

matrix printer or save images on a disc. PASCAL and TASC Compiles supported too.
£399.00 + P&P + VAT

SOFTWARE PACKAGES: Art and Design, Business graphics, Painting, Slide generation
packages. Architectural design and modelling, Kitchen design and
Visicalc preboots.

VDU BOARD
DIGISOLVE offer you the cheapest way to make a scrolling VDU with our intelligent 80 x 24 VDU
card. With over 50 control functions, the card works up to 19.2K baud.
80 x 24 DISPLAY optional 40 x 24 or 40 x 12.
TRUE DESCENDERS on properly formed characters in an 8 x 12 matrix.
BLOCK GRAPHICS
FULLY SCROLLING display
UP TO 19.2K BAUD via RS232 communications port.
KEYBOARD AND RS232 DATA INPUT
£180.00 (1 off) + P&P + VAT

COLOUR GRAPHICS TERMINAL
The new FRONTIER monochrome and colour high resolution graphics terminals are fully
compatible with Tek 4014 terminals at an amazing price. The high line rate flicker free monitor and
advanced electronics provide an exceptional graphic display terminal.
512 x 720 DISPLAY, 1K x 1K STORED PICTURE PAN, ZOOM & SCROLL to move the display
about. LOCAL EDITING with macros and software definable character fonts.
PALLETTE OF 4096 COLOURS
FLICKER FREE DISPLAY due to high line rate monitor and advanced electronics working
non -interlaced.
19" SCREEN OPTION AVAILABLE

PRICES FROM £1495.00 + P&P + VAT

CUSTOM DESIGNS

DIGISOLVE have staff dedicated to design consultancy and are helping many industrial users with custom design packages.
Our experience in designing display equipment, character or graphic based, and microprocessor controllers may help you with
your special projects. Please do not hesitate to contact us if you require further details.
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DIGISOLVE LIMITED
AIRE & CALDER WORKS
CINDER LANE
CASTLEFORD
W. YORKS WF10 1LU
(0977) 513141 (6 lines in), 513382, 510511
TELEX 557661 AGRAM

ikAPPLESOFT IS COPYRIGHT APPLE COMPUTER  TEK 4010 IS COPYRIGHT TEKTRONIX  SCRIBE IS COPYRIGHT ECOTECH LTD,
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Shinichiro Kakizawa is a
computertechnology and
applications consultant, and a
freelance journalist. He has
worked in the computer
industryfortwenty years,
originally on mainframes, and
forthe last five years on
micros. Fujitsu and NEC are
among the companies he has
worked for in Japan,
Singapore, the Netherlands,
and the UK. He has been
involved in policy setting for
theJapanesefifth generation
project and in Britain he
participates in SPL'sfifth
generation project, Insight.

It is nowthe monsoon season
in Japan, which usually lasts
forsixweeks during June and
July. The heat and moisture
bring the unpleasantness
meter reading to a maximum
100,with unbearable humidity
day and night. If you don't have
airconditioning, condensation
pearls drip down thefront of
your CRT; ifyou happen to be
debugging last night's
machine code routines,the
machine appears to sob along
with you.

Two -eyed giant
Along with half a million
others, I visited the Tokyo
International Business Show
recently. One business micro
astonished me-the
SuperPowerX-Xfrom Miroku
Keiri KK (KK, or Kabushi
Kaisha, istheJapanese
equivalentof PLC). X -X isthe
top -end micro of Miroku's
business series containing two
VDUs in one box.

Miroku claims thatthe
two -eyed system provides
multi -layer, multi -dimensional
management information
simultaneously. In addition to
X -X eyes, it has a multi -table
keyboard and three 51/4in
floppy drives. This may bethe
ultimate solution to the current
windowing trend-why not
have as many VDUs as you
need windows on the screen?

The outstanding trend at the

Monsoon season or not, PCW gets the news. This month, Shinichiro
Kakizawa reports on the Tokyo Business Show, micro -controlled

golf caddies, word processorsurvival and tinned software..

showwas in copiers, personal
copiers and facsimile devices.
All major manufacturers
exhibited low-cost personal
copiers priced at under£900.
Many arefollowing the lead of
Minolta'sZoom PPC,which
can enlarge/reduce originals.
The star productwas the
Digital PPC. This can be
connected to a micro like any
other peripheral device.
Imagescopied bythe Digital
PPCcan be edited and inserted
into any documentcreated by
the micro.

Portablefacsimile machines
were given a lotof attention
too, and can also be connected
to micros. Ricoh, Matsushita
and Fuji Xerox areal' offering
such systems. At present, the
bestthey can do istransmit
micro outputvia facsimile, but
potential applications include
integration of handwritten
pictureswith a micro's output,
and free combination of
imageswith information
stored in the micro. Again,
digitisation isthe key issue.

Fighting for

survival
In the world of word
processors, morethan 30
manufacturers arefighting for
survival. Unlike the Latin
alphabet,Japanese Kanji
characters are ideograms
developed from pictograms
and signs. They have very
complicated structures and
consistof manystrokes, and
require more computer
powerto playwith. To store all
50,000 characters, a huge
memory overhead is required.
Low resolution displays,which
would be perfectly adequate
for Latin characters, are just
not good enough for Kanji
characters: 5 x 7 or 9 x 9 pin
printerscan't even do draft
qualityJapanese sentences.

Japanese people at home or
in the office could noteven do
simple word processing at a
reasonable price, as people in
the westcould early on in
micro history. Bringing down
the price to affordable levels
has been the majorthrust
behind the development of
Japanese high -quality
pri nters, with more memory
and higher resolution
graphics. The end products of
this effort are now appearing
on the market: cheaper and

better printers, VDUs and
memory chips.

AT&T 3B series
Toshiba and the g ianttrading
house Mitsui,the sole Sinclair
distributors inJapan and Sord
distributors in Germany and
France, are negotiating with
AT&Tfor marketing and
support of that company's 3B
seriescomputers in Japan.

There have been numerous
rumours on who will win the
manufacturing and marketing
rightsforAT&TU nix machines
in Japan. Among the names
suggested are Fujitsu, NEC and
Hitachi.

However, although these
mainframecompanies are
interested in Unix itself,
collaborating with AT&T in the
hardwarefield issaid to
present some problems, dueto
the possible duplication of
product lines. Mitsui took
advantage of the hesitant
mainframers and jumped to
the negotiation table with
AT&T-being eager to
establish itself in the
information technology
market place. Toshiba, as a
memberof the Mitsui Group of
companies, seemsto have
been persuaded by Mitsui to
join the venture.

Of course, thefactthat
Toshiba cannot offer aswide a
range of minicomputer
products as other mainframers
must have encou raged itto
join Mitsui.

Intelligent
plotter from MAX
MAX, known for its excellent
range of paperstaplers has
annou nced the g ra phic X -Y
plotter'Graph Art GA -100'.
GA -100 has a 10 -keyboard,
and producesgraphs of
variousshapes including bar
charts, pie charts, and other
businessgraphs in
conversational mode. It costs
£1100, and can be attached to
any microcomputer.

This marks MAX'sfirst entry
i ntothe computer
market -place.

Secret IBM PCs
IBM 5550 istheJapanese
equivalent ofthe IBM PC or
PC/XT, manufactured by

Matsushita on an OEM basis
and marketed only by IBM
Japan. However, it was
discovered recentlythat OEM
supplier Matsushita is also
planning to sell a compatible
boxwith the Panasonic brand
name on it.

It has been said that
Matsushita has approached a
few large corporate IBM
customerswho are desperate
to cut microcomputercosts. If
this move becomes common
knowledge, itwill be an
embarrassmentto IBM Japan:
a chill wind may blow in to cool
the already uneasy
relationship between
Matsushita and IBM.

On the other hand,there may
be a possibilitythat IBM and
Matsushita have agreed to
each other's activities. We hear
thatlBM is readyto shipthe
next generation machine, the
IBM 5560, and Matsushita is
actually helping IBM to clear
the stock as soon as possible.

Robot caddie for

golfers
Olympicang ling equipment
makersCosmo Eighty, IBM
Japan's partner in a new media
business, is planning to build a
micro -controlled
'Mechatronics golf course' in
the Yamanashi Prefecture
suburb of Tokyo.

The course, to be opened in
1986, will have a robot caddie
which follows each player, and
runs on thefairwayvia an
optical fibre network bu ried
underground. The robotwill
have electronic eyestotrace
the ball wherever itflies,tell the
playerthe exact spotwhere it
drops, and shout'Good shot!'
-I'm sure itwill be very
popular. Total costforthe golf
course electronics is over
£3,000,000.

Software in a tin
A nicelyvacuumed tin and
software are available for
Fujitsu and NEC 8 -bit micros.
Each pint-sizetin contains a
software cassette tape and a
manual foreword processing
package.The supplier,
Kobayashi of Nichicon Ltd,
believesthe beer can image is
clean and safe and will give
customersthe impression that
the software is simple and easy
to use. END
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and
EPSON

SHEER ELEGANCE
RX 80
100 CPS 80 Col
RX 80 F/T
100 CPS 80 Col
RX 100 FIT
100 CPS 136 Col
FX 80
160 CPS 80 Col
FX100
160 CPS 136 Col

FiRSTfor IEPSON
OKI MICROLINE

List OEM
Price Price

£ £

279 209

319 229

450 349

438 339

569 449

OKI MICROLINE
M82A
120CPS 80 Col

SHEER MAGIC
299 259

M92P
160CPS 80 Col 449 379
M92S
160CPS 80 Col 539 459
M83A
120CPS 136 Col 489 419
M84P
200CPS 136 Col 799 679
M84S
200CPS 136 Col 899 769
M93P
160CPS 136 Col 585 499
M93S
160CPS 136 col 675 579
P - Parallel Interface, S - Serial
Interface, A - Both supplied as std.

PRINTERS
List
£

OEM
BARGAINS

SHEER VALUE
List OEM

Price Price
£ £

SHINWA CTICP80 299 199
JUKI Daisywheel 449 349
SEIKOSHA GP100A 215 199
OLIVETTI
JP101 Ink Jet 199 159
DAISYSTEP
Daisywheel 288 249

PRICING
OEM Prices are exclusive of carriage and
VAT and are current at time of printing.
CARRIAGE ONLY £5 ON ALL ITEMS

L AYS CALL FOR OUR BEST PRICES a N  THER L

By phone, quoting your ACCESS or
BARCLAYCARD number or by sending a

HOW TO cheque for the OEM price stated, plus
carriage and VAT. Please allow 7 days for

ORDER cheque clearance. 30 days credit for
Official Orders from PLC's and Public
Authorities, subject to 5% Credit Charge.

9 k 9

TELEPHONE OEM Computer Sales

HOTLINE
9-11

by
Regent Street

Rug
(0788) 70522/3/4 Warwickshire CV21 2PE

ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT

ELBUG ToTRHNE ELECTRON
IF YOU HAVE AN ACORN ELECTRON OR ARE THINKING OF BUYING

ONE THEN YOU SHOULD JOIN THE ELECTRON USER GROUP.
Members receive 10 copies of the magazine ELBUG each year. ELBUG is devoted EXCLUSIVELY to the ELECTRON
MICRO. It is packed with news, Reviews, Hints, Tips, Programming ideas, Major articles, plus Regular program
features incluing games and useful utilities.

ELBUG, is produced by BEEBUG Publications Ltd., publishers of BEEBUG, the magazine of the National User
Group for the BBC Micro. BEEBUG now has some 20,000 members, and has achieved a high reputation both in
this country and abroad. Acorn and the BBC have both taken out multiple memberships, for example, and our
articles are now syndicated in Australia. (For further details of BEEBUG, see separate advertisement elsewhere in
this issue.)

The formula which makes BEEBUG an invaluable companion for users of the BBC micro will be applied to ELBUG.
By subscribing to ELBUG you gain all the advantages of a single -micro magazine, with no space wasted on programs

and articles for other computers.
Further benefits of membership:

Members' discount scheme with national retailers of software, hardware and books, with savings of up to 25%.
Members' software library with a growing range of titles at special prices for members.

SPECIAL OFFER
SUBSCRIBE NOW, AND GET A FREE INTRODUCTORY CASSETTE CONTAINING 8 TESTED

PROGRAMS FOR THE ELECTRON.
1. SPACE CITY Defeat the invading Aliens with your laser, and save the city.
2. 3D NOUGHTS AND CROSSES Pit your wits against the ELECTRON on a 4x4x4 board.
3. RACER Guide your racing car to victory, avoiding other cars and obstacles on the track.
4. 3D MAZE In this challenging game, you must escape from the maze - The screen displays a 3D view from inside the

maze.
5. PATCHWORK A multicoloured display of continuously changing patterns.
6. KEY SET ROUTINE A program to set up the user function keys.
7. MEMORY DISPLAY An efficiently written utility to diplay the contents of memory (ROM and RAM).
8. CHARACTER DEFINER Define individual graphics characters with this useful utility for use in your own programs.

BEEBMAZE

RACER

SPACE CITY

HOW TO JOIN
To subscribe for one year, and get your free cassette, send £9.90 (payable to Orbit) plus a strong stamped addressed envelope (for the cassette) to:

ELBUG-DEPT 6 PO BOX 109, HIGH WYCOMBE, BUCKS. HP11 2TD
EDITORIAL ADDRESS: Beebug Publications Ltd, PO Box 50. St Albans, Herts. AL 1 2AR

SIX MONTH TRIAL SUBSCRIPTION (5 ISSUES) UK ONLY £5.90- FREE CASSETTE OFFER STILL STANDS.
Membership outside UK (one year only): Eire and Europe £16, Middle East £19, America & Africa £21, other countries £23.
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COMMUNICATIONS

The meaning of

quantum leap
Although quanta are very
small units of emergy emitted
byexcited atoms, changing the
principle quantum number (n)
in Bohrstreatnnent of atomic
hydrogen involves a large
movement along the
electromagnetic spectrum:
that is, a quantum leap.
Basically, aswe change n we
achieve the results in Fig 1.

PCW welcomes correspondence from its readers but we must warn
that it tends to be one way! Please be as brief as possible and add 'not
for publication' if your letteristo be kept private. Please note that we
are unable to give advice aboutthe purchase ofcomputersorother
hardware/software-these questions must be addressed to
Tony Hetherington (see 'Corn puterAnswers' page). Address
letters to 'Commu n ications,' Personal Computer World, 62 Oxford
Street, London W1A 2HG.

to puttheir hard-earned
money into the advertiser's
pocket. Hence, it is the punters
who need protection, notthe
advertisers. And this is
particularlytrue in the
computer industry, where
dishonest advertising and
misrepresentation are rife.

Fifty yea rs ago, advertisers
did enjoythe right, broadly
speaking, to run their
advertisements,'true or not'.
So,for example, Craven A
cigaretteswere sold with the
claim thatthey 'do not affect

n

1 Lyman series of spectral lines (ultraviolet)
2 Balmer (visible light)
3 Paschen (infra red)
4 Brackett (far infra red)
5 Pfund (approaching radar

waves
Fig 1

Incidentally, lawyers usethe
Latin word quantum to mean
'How much moneywill you
pay?'
Leslie Phoenix, Llay,
NrWrexham

Tilting wildly at

windmills
Guy Kewney's ringing defence
offreedom of speech for
advertisers (PCW, May) is
amusingly quixotic but
biza rrely misinformed. 'To my
mind,' hewrites,'people have
the rightto run their
advertisements,true or not.'
No,they haven't! PCW
subscribestothe Code of
Advertising Practice, which
requires all advertisementsto
be legal, decent, honest and
truthful. Advertisers must be
ableto substantiate all claims
in theirads, and publishers are
expected to demand such
substantiation of any dubious
claims. In some
circumstances, dishonest
advertising may even
constitute a criminal offence.

Commercial advertising is
not a medium forfreedom of
speech-that is what editorial
pages are for. Advertising is a
devicefor persuading punters

you rthroat'. Thatwasfreedom
of speech-thefreedom to
describe a lethal product as
beneficial. Thankfully, such
claims are no longer
permitted.

If Guy Kewney is not familiar
with the Code of Advertising
Practice and the recent
legislation to protectthe
consumer, perhaps he should
do a little research before he
trots off in all directions,tilting
wildly atwindmills. Don
Quixotewas an endearing
character- butwas,
nonetheless, quite mad.
DermodQuirke,Strangled
Vole Press, Newark, Notts

(No comment- Ed)

Paranoia
I am totally amazed that UK
computer manufacturers are
as successful as they are.

I mean, Sinclair makes a
computer, starts marketing it
and no-one gets onefora year
and a half becausethe
company'did not expectthe
demand'. Good grief; what
does Sinclair expect? What's
the point of launching what is
going to be a highly successful
computer before enough of
them have been made?

Anyway,that's nothing to do

with me because I have a good
old BBC Micro.

Acorn produces a diskfiling
system far superiorto all
others with far more
commands and greater speed,
and then makesthe maximum
number offilesfor each disk
thirty-one!

What on earth isthe
company doing? What use are
31 files on a 200k disk? When I
fill a diskwith 31files and
compact it, I'm told there is
160k left on that disk's side that
!can't use . . .

Pathetic isthe onlyword to
describe 99°/0ofthe computer
world.

Andthere's anotherthing.
Peoplecomplain about
software piracy and wonder
why it happens. The reason is, I
think, because£9-£10for one
program is an unrealistic price.

Considertheworkthat goes
into writing a book, and then
theworkthat goes into writing
a computer program: !would
say about equal, yet a book
costs £1.75 and software upto
£10 . . .

Meanwhile,every single
electronics manufacturer is
churning out pathetic
computers and Atari still
insists on charging £20for one
game and wonderswhy
no-one buysAtari computers.

Perhaps I am just being
paranoid aboutthe whole
thing.

Anyway, I'm amazed by
everythingto do with
micros . . .

BrettTMcBain, Wisborough
Green, West Sussex

(Don't worry, you'll get over it
-Ed)

Defending British

Telecom
Could I just put rightthefalse
statements made by Guy
Kewney in Newsprint (PCW,
May 1984, 'Spag hetti
Western') in which he
commented on the British
telephone network.

Mr Kewney is correct in
stating thatthe 'present'

telephone system is cabled up
with copperwire. But surely
even he has heard of British
Telecom's inroads into
fibre-optics?Also,what is
wrong with copperwire? Has
Mr Kewney not heard of the
imminent Integrated Services
Digital Network (ISDN) now
referred to as the Integrated
Digital Access (IDA) system?
This service utilises the
existing two -wire copper cable
tothe local exchange
providing an 80kbps (kilo -bits
per second transmission path
which will carry simultaneous
voice (64kbps) and data
(8kbps) to two sepa rate
destinations. Additionally, the
service can provide 64kbps
data (plusthe 8kbps
independentchannel) and can
carry voice, data, video (SSTV)
facsimile-in fact, any
digitisable information. Once
ontothe ISDN exchange the
data is combined with other
streams and passed around
high-speed trunks at
Mega -bps rates between the
ISDN exchanges. Additionally
and at a higher level, large
companies may be provided
with 2Mbyte co -axial linesto
their local exchanges capable
of carrying up to 30timesthe
above -mentioned. All this is
accomplished utilising the
existing networkand current
cabletechnology, and will fit
intothefibre-optic linksthat
are being buried in the street
right now!

May I add that I have no
connection with British
Telecom orthe British
Government. I am a
professional user of
world-wide telecommunica-
tions services and have had
contactwith various
international authorities.
Danny Thompson,Dartford,
Kent

Basicode

discussion
Su rya's review of Basicode
(PCW,April & May) was,
uncharacteristically, flawed. I
continued on page 114
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In an ideal world there would be a
personal computer that was not only
more compact than IBM's® but offered
true compatibility with IBM® software.

It would weigh 281bs and could be

carried around and operating in seconds.
It would be tough enough to resist

all the knocks that occur in the real world
and protect the 256K byte RAM within.

This personal computer was in fact
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created in America by three visionaries.
Within a year it was the biggest

success in the history of U.S. business.
Within a year it was number two

to IBM® in the microcomputer market.

Ask any of the dealers overleaf what
100,000 Americans found so right about
a personal computer called Compaq'
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can only assume it was not
based on hands-on
experience.

(1)In common with the
announcements of the BBC he
says thatthe only Commodore
computers supported a rethe
64 and VIC 20. As the
Basicode-2 cassette and its
documentation show,
versions of the interpreter
program are provided forall
PETmodelsfrom OLD ROM
2000 series to 3000,4000 and
8000 series.

(2) Programs recorded in
Basicode must be loaded using
the Basicode-2 interpreter
prog ram, but once loaded in
this manner are held in the
computeras normal Basic
programs and are immediately
availableto be run orsaved
completewith machine
specific subroutines. As they
are normal Basic programs, on
saving they may be loaded at
anytime by the normal
procedurefor loading a Basic
program and the interpreter
program is not required.

(3)Any program originally
written as a Basicode program
will not require any editing to
be machine -compatible
except, perhaps, for machines
which have lessthan 40
columnsor lessthan 24 lines
on theirscreen display.

(4) Itwas implied that it is
necessaryto write machine -
specific routines. On the
contrary, it is essential to avoid
doing so since any program
containing such routines,
exceptthose provided in the
interpreter program, will no
longer be portable. The only
function for new,
machine -specific routines
would bethe development of
Basicode-3!

So how did Su rya reach his
conclusions? From an
interviewwith a man atthe
BBC?
JATanner, Bristol

The review of Basicode was
written using the original NOS
Basicode obtained from
Holland. The feature had
already been written by the
time the BBC Basicode-2 kit
wasavailable, so I had to rely
on fairlysparse details on what
the BBC version was likely to
include.

The Basicode interpreter is
required to load a Basicode
program from tape, hence my
suggestion that it should be
marked as such. Once you
have written and saved a
Basicode program on a
specific machine, however, the
Basicode interpreter is-as
you say-not necessary.

Referring to points (3) and
(4), perhaps you have misread

thetext?Basicode supports a
subsetof Basic which will run
on anyofthe machines listed,
plus machine -specific routines
to perform other common
functions like clearing the
screen and all the other
routines described in the
article. If you want to include
routines which are not
common to the subsetof Basic
and are not included in the
machine -specific routines, the
agreed method is to describe
the routines in REM
statements.
Su rya

More Basicode

machines
In your May issue,the article
'Basicode' detailed machines
forwhich Basicode is
available. Readers may be
interested to knowthatthe list
is now much longer, and
includestheColour Genie,
Sharp MZ-80K, Commodore
3000/4000/8000, PET 2001,
SinclairZX-81,TandyTRS-80
(from the BBC), Dragon (from
Grosvenor Software, 22
Grosvenor Rd, Seaford, East
Sussex) and the Sharp MZ-700
series (from DCS, 38 South
Parade, Branhal I, Stockport
SK73BJ).
DE Loverseed, David
ComputerSoftware ('DCS'),
Stockport

No-one expects

the software

mafia . . .
I've been an avid reader of PCW
since its first issue and I still
devour it as eagerly now as I
did back in 1978 (only now it
doesn'ttake me a month to
work mywaythrough it!).

Bythe time I'd finished
reading Banks' Statement on
the activities of the new Mafia
(PCW, May 1984)1 was smiling
and tutting quietlyto myself,
and yet stil I nottotally
convinced thatth iswasn't a
small piece ofjournalistic
licence.

However, my postthis
morning wiped that smile off
myface in double-quicktime.

Since November lastyear I
have been writing software
reviewsforone of the weekly
micro mags, and I've had a fair
amountof ratherworthless
softwarethrough myfingers.
There have been moments of
actual joy as a rare piece of
good quality, value -for -money
software arrived and

brightened things up no end,
but by and large the artwork
and the claims bear no
relationshipto what has been
carelessly dumped ontothe
cassette (or disklfor sale.

One particular purveyor of a
rather boring and notverywell
written item obviouslytook
offence at my lackof
enthusiasm for his'baby', and
wroteto both the publisher
and, in turn,to me, suggesting
that !couldn't possibly have
found the errorsthat I had -1
must have used the wrong
combination of peripherals in
orderto obtain the results
which I had published, and that
I was unfamiliarwith 'common
practice' (which involved
disabling BREAK and forcing a
system reset and subsequent
reload in orderto reviewthe
instructions!). He concluded
by asking the publisherto get
someone else (if not me)to
re-reviewthe program, when
hefeltsurethatwewould see it
in a better light.

Itcertainly brought hometo
methefull impact of Martin
Banks' article. Doyou thinkthat
he might be persuaded to write
a sequel, dealing with the
dilemma of one
'wouldn't -say -boo -to -a -
goose' reviewerwho already
works in a hospital and doesn't
fancy meeting Martin there in
the Plaster Room? Or is
Hobbling For Beginners likely
to be required reading from
nowon?
Name,address and BUPA
number supplied

Programmers

beware!
!feel I must put pen to paper (or
is it print -head to platten?) in
orderto bring attention to
certain companies' attitudesto
TJ's and one-off programmers
like myself. The complaint:
aftera year of 'Oh yes,' and 'In a
couple ofweeks,' I havefinally
been told 'No'.

In May 1983Isubmitted a
program to Kuma Computers
which changes any byte on the
Sharp MZ-80K disk system-a
diskdoctor ifyou like-and
works under Basic
SP6015/6115 and ZEN -DOS.

I wastold thatthe company
was interested in marketing
the program and would be in
touch.Afterfourorfiveweeks I
phoned and spoke to Tim
Moore,whotold methatthe
program was ideal for
marketing and would be
included in Kuma's next
catalogue at a price of £30, of
which !would receive 30%.
This meant£10for every

program sold-if 50 are sold,
then that's£500: very nice I
thought. Howwrong I was! In
September or October last
year! had received nothing
becausethe program had not
been advertised. I contacted
Kuma again and wastold a new
catalogue was being put
together and my program
would be included.All I had to
dowas ring the following
Sunday,talktothe person
responsible for putting the
cataloguetogether and
provide a brief description of
the program's capabilities.
Thiswas duly done.

In December, I again
contacted Kumawhotold me
thatthe cataloguewasatthe
printers. InJanuary itwas still
atthe printers dueto various
problems. February came and
so did two catalogues, both the
samewith no mention of my
program. I have just spoken to
Tim Moore again,whotells me
that it is no longer interested in
Sharp MZ-80K/A software and
is Ilea ring all old stock. This
meansthat Kuma will not
distribute my disk doctor. So
for 12 months I patiently left
thingswith Kuma and got
nothing. I am nowgoing to
place advertisements in
magazines in orderto sell the
product. Kuma's excuse
that duetothe introduction of
the MZ-700 it was unableto
spare the time to compile a
software list including my
program forthe MZ-80K and
was sorry.

Perhapsthiswill serve as a
warningto other potential
programmers.
KJ Manger, Leicester

More about the

Sony Profeel
John Gardener's article in the
May issue of PCW-
'Monitoring Progress'-was
interesting, but anyone
following his instructionsfor
the Sony Profeel might cause a
family rift!

First,there aretwo models of
the Sony Profeel in the UK; the
20in model has only 'TTL' RGB
(that is, sixcolours plus black
and wh itelwith inputs
requiring threevolts
(nominal); the 27in accepts
'linear' RGB (all thecoloursyou
careto give it) and requires
one -volt inputs.

To operatethe Profeel you
mustfirstswitch itto RGB
mode; this needsthe 10kohm
resistor between pins 33 and
19 as described inthe article.
Butyou cannot leave this
plugged in if you wantto use
the Profeel as a familyTV! You
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Ask any of these dealers
what100,000Americans found

so right about Compaq

LONDON
Bonsai Ltd, 112-110 New Oxford St. London WC IA
H J. Tel - 01-580 0902.

Computacenter Ltd Sa i sb u r v House.EinsburyCircus.
London EC2, Tel - 01-638 4274.
290 Kensington High Street, London WI4.
Tel - 01-602 8405.
Computerland, 59-60 Holborn Viaduct. London [CI.
Tel - 01-248 8 385
38 Edgware Rd.London W2 2EH.Te1-01-723 3071

Digitus,
10-14 Bedford Street. Covent Garden. London \V(12E 9111-1. lel -01-379 6968.
First Computer 40 Duke Street. London \VIM 51)A101- 01-499 3048
70 77 Highliolhorn. London WI:2. Tel - 01-242 1418
84 Piccadilly London W 1. Tel - 01-491 7487
110 Moorgate, London EC:2. Tel - 01-638 2103

Greens Business Systems,
o Dehenhams PLC. 3 34- 348 Oxlord St. London WI:\ I E1, Tel - 01-580 3000.

c o Dehenhams PLC. Station Road. Harrow HAI INA, Tel -01-863 2211.

Hoskyns, louse. 04-78 Kingsway. London 1951.

Intelligence (UK) PLC
Network House. Wood Line. London W12 7SL le l -01-740 5758.

Interface Network PLC I8A-20 Baker St. London \VI \ I IDE. Tel - 01-487 4701.
289-293 High Holborn, London \VC IV 9HZ.
Forge House. 66 High St, Kingston, Surrey, Tel -01-5411055.

MBS Personal Computers, St Mary Abchurch House,123 Cannon St. London
EC4N SAX. Tel -01-626-2181.

Microplan Communications Ltd,
Axe and Bottle Court. 70 Newcomen Street. London SE11YT.1e1- 01-378 6691

P+P Micro Distributors Ltd, 1 Gleneagles Road. London S \V16 6AY.
Tel - 01-769 1022

Personal Computers, 218 & 220 226 Bishopsgate. London EC21\141S,
Tel -01-377 1200.

Planning Consultancy Limited,
46-47 Pall Mall, London S \V1Y 51G. Tel - 01-839 8890.
Enterprise House, 8-28 Woodfield Place, Harrow Road. London W9

- 01-289 7231
Programs Unlimited, 35 Baker Street. London WIN IAE. Tel - 01-487 3351
19 Imperial House, Kingsway WC2. Tel -01-240 9006. -
60 George Street, Croydon. Surrey CRO 1PD, TeI - 01-081 8941;2

Silicon Valley Computer Centre, 164 Grays Inn Road, London \VC1.
Tel -01-833 3391.

Specialist Computer Centres Ltd, 91 \\'igmore Street. London W1H 9EA.
Tel -01-935 4150.

Steiger Computers Ltd, Steiger House, North Circular Rd. Stonehridge Park.
London NWIO 7QZ. Tel -01-9616000.

Sumlock Bondain Ltd, 263-269 City Rd. London EC1V 11X, Tel - 01-250 0505.
Unit 2. Cannon Street, London EC4,Tel - 01-626 0487

Thos. Hill International Ltd, Hill Ilouse.142 Clocktower Rd. Isleworth,
Middlesex TW7 ODT, Tel -01-847 1881.

SOUTH
4B Microcentres Ltd, 13-14 North Bar, Banbury Oxon 0X16 OTE
Tel -0295 67551/2.

Anglia Computers Ltd, 26 Princes St, Ipswich, Suffolk.
88 St Benedids Street, Norwich. Norfolk. Tel - 0603 667031-7

Computerland,
Spencer House, 12-14 Carlton Place, Southampton 501 2EA Tel - 0703 39571.

Data Supplies, Sterling House,165-175 Farnham Road, Slough, Berkshire SLI 4XP
Tel - 0753 820004:6

Essex Computer Centre,
216 Moulsham Street, On -The -Parkway. Chelmsford,
Essex CM2 OLR, Tel - 0245 358702.

First Computer 3 4 Prudential Building. Williams St,
Slough. Tel - 0753 821545

Greens Business Systems Ltd,
c o Dehenhams PLC, Millbrook. Guildford GUI 3UU.
Tel - 0483 32102.

c o Dehenhams PLC, Market Place, Rumford. RM1 SET,
Tel -0708 28456.

Interface Network. Unit 17. Bilton Road. Kingsland Industrial Park, Basingstoke
RG24 011,Tel - 0256 61191

MBS Personal Computers, 119 120 High Si, Eton. Windsor, Berks MN,
Tel - 07535 68171

Microtechnology Ltd, 51 The Pantiles, Tunbridge Wells, Kent TN2 51 E,
Tel - 0492 45433_

The Professional Connection Ltd, The Old Manor House. Farnham. E fampshire
P0 16 7AR Tel - Farnham 0329 230870.

WEST
Colston Computer Centre Limited, The Colston Cent re.11 Colston Avenue,
Bristol BSI 41 'II Tel - 0272 276619.

Computacenter Ltd, Theatre Square. Swindon SN 1 1QN. Tel - 0793 894997.

Sumlock Bondain. 36 King Street, Bristol BSI 4D2, Tel - 0272 276685.

MIDLANDS
P+P Micro Distributors Ltd, 42 Great Bridge St. Ablest Bromwich B70 OBN.
Tel -021 525 3518.

Specialist Computer Centres, lichlield House. 85 Smallhrook, Queensway
Birmingham 135 -11E1C1- 021 643 4743.

Sumlock Bondain Ltd, 206-268 Stratford Roacl.Shirley, Solihull ,

Tel -021 7458616.

NORTH
Computerland. 37-41 Grainger Street. Newcastle-upon-Tyne NEI 51E.
Tel -0632 612020.
2-10 Albert Square, Manchester M2 0LW Tel - 061 833 9327.

Hoskyns Springfield House, Springfield Rd. Sale, Manchester. Tel -06l 969 3611.

P+P Micro Distributors Ltd, New Hall Hey Road. Rossendale.
- 0706 212321.

Programs Unlimited 26 Fossgate. York, Tel - 0904 32089.
81 Wishway Road, Sale.Cheshire, Tel -061434 8054.

Specialist Computer Centres, 2a North John Street, Liverpool 1.2 2RT.
lel -- 051 227 1285.

Thos. Hill International, Hill HouSe, 45-53 George Street, Newcastle-upon-Tyne
NE4 7LQ. Tel -- 0632 739 261

SCOTLAND
Abtex Computer Systems Ltd, 58 Carden Place. Aberdeen ABI 111P
Tel - 0224 647074.

Computerland, 126-128 George Street, Edinburgh EH2 4TA, Tel -031 225 3693.

Thos. Hill International Ltd,I69 Ingram St.Glasgow G11D \V Tel -041 552 8344.

COMPAil®
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INTRODUCING THE NEW
OLIVETTI PERSONAL COMPUTER.

IT'S SO FRIENDLY IT EVEN
GETS ON WITH ITS BIGGEST RIVAL.

11111111

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

106 St Leonards Road,Windsor,
Berkshire,SL4 3DD

MICROS UMITED Tel:Windsor(07535) 50111 Telex:848521

Authorised dealer Authorised IBM dealer

Specialists in Computer Aided Design

olivetti

The new Olivetti M24 personal com-
puter is operationally compatible with its
biggest rival.

This means it can handle all the most
popular software. But it handles it faster.

The M24 also has many other unique
features including a higher resolution

screen with 16 shades of grey.
A modular format that provides

greater expandibility.
And superior ergonomic design.

All at a competitive price.
To find out more call in and see the

M24 in action.

FROM £1595.00 (EXVAT)

Please send me full details on the new Olivetti M24 Personal Computer

Name

Position

Address

Tel
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musteither build a switch into
the circuitry or unplug it.

We produce a professional
business presentation system
that runs on the 27in Profeel,
and wefind thattwo further
modifications are required: a
680 ohm resistor between pins
19 and 29to improve the
blanking level; and because
the monitor isvery susceptible
to mains noise when it's in RGB
mode,a cheapfilter plug can
greatly improvethefinal
image.

Ateletext decoder requires
thesame 34 -pin connector and
so users of thiswill need to
keep accesstothe back of their
set clear-they may need to do
a log of plug pulling.

The Sony Profeel has proved
to be an excellent monitorfor
computergraphics,for display
purposes aswell asfor use
with video and broadcast TV.
Martin Conradi,The Rainbow
Software Company,
Isleworth, Middx.

The Micronet

800 Mo(dodo)em
Micronet subscribers beware
-your acoustic modem could
shortly be as much use as a
cracked plant pot.

The Prism modem supplied
with the system isnot
compatiblewith the latesttype
of domestictelephone, known
asthe'Statesman'.'Sowhat,'
you ask. 'Whowould payextra
for aflash, push-button job,
when a standard telephone
suits both me and my micro?'
The point is, good old BT is
busy keeping upwith thetimes
(competition), systematically
replacing the old dial version
fora smart, push-button,
warbling wonder, and allfor
free! (that is, ifyou area new
subscriberto BTor making
changesto your existing
telephone installation,such as
having an answering machine
installed).

There should be no problem,
afterall.You can call up those
nice Micronet people on your
(newrStatesman' and explain
thatyour handset no longer fits
the coupler. The company can
send you a replacement plastic
top moulding to fityour
handset(£7.50+ p&p) and a
fewscrewturns later-bleep!
bleep!,you're back onlineto
Enterprise, orwhatever.
Alternatively,you can return
yourworking coupler (with
£19.95+VAT) and by return of
post comes a hardwi red 'job'
(with its bug -ridden ROM) and
once more,you're back online.

No such luck! Ask Micronet

what it is prepared to offer you,
and it'll say: 'Sell it' (who'll buy
it?), 'Give it away' (who wants
it?). 'But',you cry,'itcost me
£59.74 only a few months ago,
and I've gotta paythe rental
(£52)fora full year!"Yes,we
knowall that,' says Micronet,
'but it's still not our policy to
supply mod kits or replace the
couplers. We will, however,
supplyyou with the hardwired
version for£76 and the
(doubtful) ROM for£9.95; this
is ourspecial offer!'

Thereyou arefolks,
Micronetwi II not help. You
could tryto getyour old
telephone back (but why
should you? It is, afterall,the
BT -supplied standard) or just
sitthere for another six months
paying £1 a weekfor a dead
black boxwhich no-onewants.

Sowhat about it, Micronet?
Pull that digit! Tell us it's all a
computererror, or perhaps a
good old fashioned mistake.
You're already in trouble so
don't add to it-just bring our
micros backto life, asyou
promised.Afterall,you're still
taking our moneyforthe
'service'.
Bill Pethers,Wokingham,
Berks

Alternative soap

opera
Well, I finally did it. lam a
32 -year -old bloke with a wife,
two kids,five cats and a dog to
support, and I have decided to
purchase a computer.

Speakto Trudy (the wife),
and establish some realistic
parameters:
1 It oughtto look nice.
2 Must be big and impressive
looking-can't havefolk
thinking we aren't serious
about it.
3 Trudy'stil I -now latent desire
totype comestothefore-
proper keyboard, darling.
Things are now becoming
serious.

Of course, we realised that
friendswho already owned a
computerwould help us in our
choice. Who were we kidding?

The oneswho lent us a
Spectrum may never speakto
us again, dueto our expressed
concern forthe cobweb of
wires,tiny keyboard and
multi -function keys. Valid
criticismswethought- let's
tell them. Afterall,friendship
can rise above all this.

Wrong!
We eventually decided on a

Sharp MZ-711. Next step- a
magazine. Revert to
parameters one and two and
come upwith the gargantuan

PCW.
Of course, I don't understand

a bit loops!) of it: 'Wait a
minute love! It's got our
computer in it, sowe must
have decided on a good one if
thetop magazine iswriting
about it!'

Your reviewer seems to have
been fai rly impressed by our
choice (Benchtest, PCW
February). Yes,therewere
criticisms butthen, I don't
supposethere isa perfect
machine.Asfar as I'm
concerned,what Surya lacks in
a surname, he/she (with
sincere apologiesfor
whichever is incorrect) makes
upfor with an easily readable
and understandablestyle.
Bob Courtney,South Molton,
Devon

(He, fora he 'Surya'is, has now
IeftPCW, and although we
wish him well, he'll be
'suryasly' m issed - Ed)

Counting in

real-time
Following your note in June's
ChipChat on the 'Sincalese'
language developed by
Sinclair,I thinkyou should also
lookatthe new'Sincalese'
mathematics.

This is used to explain the
difference between quoted QL
deliverydates and actual
dates. Forexample, we
ordered our QLon 25January,
and had the 28 Sinclair -day
delivery confirmed twice over
the phone.

Afterwaiting 119 daysto 23
May, we have been quoted
eight Sinclair-daysfor
delivery.

To put it mathematically:
(28 Sinclair -days) minus (119
real days1= (eight
Sinclair-days).That is, one
Sinclair -day equals
approximately six real days,
giving us a forecast delivery
dateof 11 July.

Further research into
developing this science could
look useful ly atthe 'BBC -day'
of 1981/2 vintage. Our data
showsthat delivery quoted at
42 BBC days in November 1981
actually meant 203 real days
before deliveryto us on 7 June.
Thusthe BBC day, of nearlyfive
real days duration, shows a
remarkable correlation with
the Sinclair day,which is six
days long.

Fans of Hitch -Hiker's Guide
to the Galaxywil I be familiar
with these calculations as a
branch of 'Bistromaths', which
triesto explain the difference
between the parts and the sum

of restaurant bills.
On the basis of these

forecasts, we have set a
provisional date inJulyfor our
QLcourses-leaving a margin
of deliveryerrorwhich even
Sinclair-mathscan tolerate!
J Coakes, Owl Consultants,
Tring, Herts

Up for renewal
Newsprint (PCW, January)
drawsattentiontothefactthat
Acorn's contract with the BBC
to produce the BBC Micro
expires in August.

I must admitthatwhen this
institution began to acquire
large numbers of BBC Micros,
it never occurred to us that
such difficulties might arise, let
aloneso soon. Like many other
academic institutions, much of
ourcomputing policy now
centres on this brilliant little
machine,which we use as a
multi -functional workstation,
and forwhich we have
developed specialised
networking firmware. Frankly,
we are getting very alarmed
aboutwhatthefuture might
hold.

I hopethatthe BBC is aware
ofthe problemsfacing all its
users if itwereto change the
main contractor (to Sinclair, for
example). For whatever
undertakings might be given
(and they are always easyto
give),the reality of such a
change -over is likelyto be
traurnaticfor all of us.

With a change of contractor
there are bound to be many
significant changes in design
and construction ofthe BBC
Micro, and especially in the
productsstill to come. Thiswi II
cause problems for users and
third party suppliers (on whom
we often depend). Many such
suppliers aresmall companies
producing excellent
educational productsforthe
BBC Micro, who might not
survive the change.

Itwou Id be difficultto
imagine any companygoing to
as much trouble asAcorn has
to produce (relatively) reliable
and robust products. The
company'sverythoroughness
has been a problem to many of
us patiently awaiting the
add-on processors, which
have been a major attraction of
the machine. Butwe can at
least be confidentthatwhen
they dofinally emerge,these
productswil I be well made.

All production, delivery and
maintenance problemswhich
besetAcorn in the early days,
and which are even now not
over,would recur. Future
products,which we are all
anxiously awaiting, would
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certainly be even further
delayed, perhaps indefinitely.

Nota scenario which
inspires confidence, so please
BBC, don't let us all down. And
make the next contract with
Acorn a minimum of eight
years.
R F Shepherd, Head of
Computer Services, City of
London Polytechnic

Epson PX-8

solution
I referto Dick Pountain's article
onthe Epson PX-8 inyourJune
issue.

Asa solution to his
difficultieswith pressing the
carriage return keywhile
impatientlywaiting for
programsto execute, I suggest
he usethe SHIFT LOCK key. I
have seen thistech nique in use
by several professional
computer users and it has
several advantages:
(1)The keyboard buffer does
not get clogged up by
extraneous typing.
(2)There is also the satisfying
clicking of 'hard' SHIFT LOCK
keys.

Even on computers without
thisobvious advantage, one
often sees a LEDto indicatethe
state ofthe SHIFT LOCK key, as
in this case, so a pretty light
flashestodistractthe user's
attentionfrom the annoyance
of a snail -like program.

I hopethis suggestion is of
use to any other impatient user
in the same dire predicament.
Mr RJR Williams, Worthing,
W Sussex

Atmos going

green
I sawan advertisementforthe
OricAtmos: 'the cu re for
amnesia'. Not having seen an
Atmos, I cannot comment on
thevalidity of itsclaims, but I
notethat: 'The attributes are
stored on the screen, instead of
taking up space in memory.'

Then I realised that Oric has
taken an idea from Space
Invaders (remember them?):
instead of Invaders turning
green in memory, green
cellophane is stuck on the
screen. Presumably, to justify
itsclaims, Oric supplies red,
green and blue cellophaneto
its customers!

Finally, did you realisethat if
an infinite number of monkeys
satat an infinite number of
word processors, one of them
would not onlytype out Hamlet

in full, butfor an encore would
type out a good Oriel manual?
Douglas Nunn, Edinburgh

Spirited away
lam writing to complain about
a software company who
advertised in the February
issue of PCW.

On the 19 February I ordered
a program from Spirit
Software of Pembroke Mews,
London. Threeweeks later I
received a letter saying the
company had production
problems, butthe program
would be despatched the
following week.

Sincethen I have had no
furtherexplanation astowhy I
have not received the
program, nor has my money
been refunded.lhave written a
letter of complaintto the
company concerned but have
received no reply.

I would be grateful for any
suggestions as to how I can get
my money back.
D. Withers, Lisburn, N Ireland

(See below for details of the
Mail Order Protection Scheme
of the Periodical Publishers'
Association-Ed)

Reminiscing . . .
PCWused to be morethan a
collection of Benchtests and
news of forthcoming
products: it used to have
articles on ideas, and how
peoplewould implement them
using personal computers-
take the 3D animation problem
for examplewhich was
featured in the May and June
issues.

While I realisethat
advertising and inducements
to buy arewhatsell your
magazine (to which,
incidentally,' have subscribed
forthree years) I, and perhaps
many other readers, already
possess a personal computer
and am notquiteas susceptible
to endless Benchtests as I once
was.

In short, I lookforward to
seeing a few more ideas,
articles and discussions of
problems in some depth, and
theways in which they might
be solved.
G C Carter, Basingstoke, Hants

Photo Videotex
In view of recent
correspondence about photo
storage (Computer Answers,
PCW, May),thefollowing may
be of interestto readers.

British Telecom Enterprises

plansto launch 'Photo
Videotex' early in 1985. This
product will enablethe display
offull-frame,full-colour (or
blackand white) photos
onscreen, together with text
and graphics.

Both userand editing
terminalswill be based on the
IBM PC, with central systems
being run on GEC computers.
Other machineswill also be
able to support central
systems in due course.

Picture resolution will be
equivalentto domestic
television (sampling at
6.75MHz). With transmission
at 64k bits per second on British
Telecom's Integrated Services
Digital Networkor KiloStream
service,the maximum time
that a full-frame,full-colour
photowill take to appear is 10
seconds. This performance is
achieved by use of data
compression techniques.

Photo Videotexwil I be sold
on a private system basis.
Patrick Fitzgerald, New
Information Services, British
Telecom

BBC power

supplies
With reference to 'Out of
Stock', Communications,
PCW,April, we will be pleased
to supply BBC power supplies
to Sean Phillips of EC2, or
anyone else.
J H Lawrence, Lawrence
Associates, 10 Somerset
Avenue, Yate, Bristol BS17
5SF,tel: (0272) 321088

Help!
I've'inherited' an Andromeda
Alpha computer, but no-one
seemsto know anything about
it. I've no software and no

instruction manual.
I'd bevery grateful to hear if

anyone out there has or knows
anything aboutthis machine.
Brian Mitchison, 17 Brook Ave,
Wembley Park, HA9 8PH

(You expect itto work as well!
No, seriously, anyone got any
information?-Ed)

Sargon chess for

Spectrum?
Asvice president of the British
Postal Chess Federation and
also owner of a Sinclair
Spectrum 48k, !would like to
know if any PCWreader has
been abletoconvertthe
published Sargon chess
program by Dan and Kathe
Spracklento run on their own
Spectrum. If so, would they be
willing to sell me a copywith a
quick run-down aboutthe
program (as I knowvery little
about machine code).
Mr B Whitby, 16 Mansefield
Rd, Warrington, Cheshire

Marriage

guidance
nail down toyou that nnywife
hasfallen hook, line and sinker
forwhat she calls 'HerSirius!'
She moons about'him' night
and day!

To get my old lady back into
bed with me, could you please
write lots about Sirius and
none of it nice! lthink it's the
onlyway my marriage is going
to survive.
Dedwydd Jones, Lausanne,
Switzerland

(You could alwayssnuggle up
with the Sirius and its dual
'floppies'- Ed) END

Mail Order Protection Scheme
If you ordergoodsfrom mail order advertisements in
Personal Computer Worldand pay by post in advance of
delivery, Personal Computer Worldwil I consideryou for
compensation ifthe advertiser should become insolvent or
bankrupt, provided that:
(1) You have not received the goods or had a refund.
(2) You write to the publisher of Personal Computer World

summarising the situation not earlier than 28 days from
the day you sent your order and not later than two
months from that day.
Please do notwait until the last momentto inform us.
We guaranteeto meet claimsfrom readers made in

accordance with the above procedure as soon as possible
afterthe advertiser has been declared bankrupt or insolvent.

This guarantee covers only advance payment sent in direct
responseto an advertisement in this magazine not, for
example, payment made in responseto catalogues
received as a result of answering such advertisements.

Classified advertisements are excluded.
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CAN THERE BE A MORE
POWERFUL ARGUMENT THAN OUR

600 INSTALLED NETWORKS?
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rr he computer has made
I itself at home in our offices,
laboratories and classrooms.

In fact, the big problem
today is providing enough
hands-on facilities for every-
body. That's why so many
schools, colleges and busi-
nesses are installing computer
networks, to distribute the
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RMLCHAIN NETWORK
THE NETWORK THATGIVES YOU MORE

computer facilities cost-effectively
to more users at a time.

At least, that's the theory.
THE RML CHAIN NETWORK

- SIMPLICITY ITSELF
In practice, an effective local

area network can be hard to achieve
if the machines you start with were
originally designed for single -user
home computing (as many institu-
tions have already learned). They
need extra chips, special clock boxes
and power supplies, and often
liberal use of the soldering iron.

THE RML CHAIN NETWORK
IS DIFFERENT

With its powerful 380Z server
unit and high -specification 480Z
work stations, you can get it up and
running without any exotic bolt -on
extras.

You'll find it easy to use, fully -
interactive, and above all reliable.

In fact, the CHAIN network
will support up to 16 simultaneous
users at a lower all -in price than
competitors' machines with far
inferior performance.

UNIQUE UPGRADE
PATHS

The RML microcomputer
system evolves effortlessly
from stand-alone station into
multi-user configuration.

En route to the full
CHAIN network, our new
Shared -Disc System provides
low-cost facilities to several

users simultaneously from one disc -
drive unit.

So if you are thinking of a
multi-user upgrade, look at the RML
CHAIN network before you buy.

It's the one that has proved itself -
600 times over.

For details contact Tina Davies
at the address below.

RESEARCH MACHINES
\11C.ROCOMPUTI

Sales Office: Mill Street, Oxford.
Tel. Oxford (0865) 249866
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Framework vs Symphony
The battle is on for lead position in the highly lucrative integrated software market

with the main contenders being Ashton-Tate's Framework and Lotus's
Symphony. Peter Bright, Kathy Lang and Mike Liardet give their verdict.

Ashton-Tate and Lotus are two of the
most successful software vendors in
the world. Ashton-Tate has the top
selling database in dBasell while Lotus
has the best selling spreadsheet/
graphics/database combination in
Lotus 1-2-3. (1-2-3 offers no com-
munications facilities, however, and
you can't write a novel on either it or
dBasell.)

Both companies have decided to
follow the current trend towards inte-
grated software by releasing their own
contenders for a highly lucrative mar-
ket - Framework from Ashton-Tate
and Symphony from Lotus.

Symphony and Framework are RAM -
based and do not use virtual memory
techniques which involve running data
to and from disks. Framework has been
designed to work on an IBM PC with just
256k of RAM, whereas Symphony
demands a minimum 320k of RAM, of
which the program uses about 290k,
leaving a measly 30k for the user.
Framework will overlay little used parts
of the program by pulling them in off
disk when needed, whereas Symphony
will only pull help screens in off disk. In
practice, Symphony users will have to
buy more memory to get the program
to do anything useful: Kathy Lang (our
database reviewer) only just managed
to run the database Benchmarks on a

fully -expanded PC with 640k of RAM!
The Framework review system was
pre-release and did not use overlays or
fancy code -compression techniques,
which makes it hard to forecast exactly
how much memory will be needed. At a
guess you'll probably get away with
less than you need for Symphony- but
not much less. Display -wise both sys-
tems need high resolution capability
for graphics, but monochrome output
can be obtained with a suitable high-res
card.

First impressions
Framework looks very similar to the
Apple Lisa/Mac and other 'friendly'
systems. This similarity extends even
to the point of displaying the 'desktop'
icon in dapple grey and moving frames
to the disk icon when you close them
down. The trouble isthatthe limitations
imposed by IBM hardware mean this
approach can't be taken to the same
lengths as in Apple's case.

Symphony, like Lotus 1-2-3, is very
much a spreadsheet system in appear-
ance. Whereas Framework stores in-
formation in 'frames', Symphony pro-
vides a single spreadsheet. Whatever
activity you're engaged in, be it word
processing, database or number -
crunching, the information is all stored
somewhere or other on the spread-

sheet. As this is also true of 1-2-3 you
may wonder in what respect Sym-
phony differs. In fact, it appears sub-
stantially different: if, for example,
you're word processing it appears like a
word processor, though underneath it
all is a massive spreadsheet. You could
end up with the top left-hand corner
being occupied with a word processor
document, the bottom right corner
taken up with a spreadsheet and the
middle holding database data. You
might find this hard to accept if you're
used to each application having its own
nice neat little pigeon -hole.

Framework's 'frames' can hold data
from any of the applications, and also
other frames .. . you can have frames
within frames adinfinitum until you run
out of memory. Frames can be edited,
made smaller, larger and dragged
around the screen to your heart's
content. However, if you have more
than four or five on the screen at the
same time it can start to look a mess. To
solve this one a 'zoom' key fills the
screen with a selected window.

Most Symphony commands are ex-
ecuted by a combination of the function
keys and the cursor control keys. The
same is true of Framework with the
addition that Framework has to recruit
some of the keys from the numeric
keypad to take commands that won't fit

SYMPHONY
Most of the commonly used functions
are contained within pull -down menus
which are displayed along the top of the
screen. The functions include disk
utilities, creating a new frame, search
and replace, text justification, setting
graphs and printing.

Some of the functions in the pull -
down menus are available whether you
are in database, spreadsheet or word
processor. For example, you know that
whichever mode you're in, if you want
to print something you go to the PRINT
pull -down menu. This gives the whole
package a much higher degree of
uniformity and makes it easier to learn.

Framework also has context -
sensitive help - wherever you are, by
pressing the Help key you can get
further information about the task
Framework is performing.

Moving data
Moving data between different applica-
tions is one of the most important
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aspects of any integrated package.
Framework allows you to move data in
a number of different ways.

The easiest data transfer path is
taking data from one numeric applica-
tion and moving it to another numeric
application. In effect, this means
copying from database to spreadsheet,
database to database or spreadsheet to
spreadsheet; it doesn't include moves
to or from the word processor.

If you want to include spreadsheet
data in a word processor document,
you have to get devious and contain
frames within frames as follows:

First of all, create a new empty word
frame. You can then copy both the
document frame and the word proces-
sor frame into the new outline frame
and print the outline.

Although this works, it is very clum-
sy, and getting the imported data
exactly where you want it can be a
problem. You can use the 'outline'
feature (see below) to improve the
layout and paginate the document.

(When you look at Symphony you'll
see that it's much easier to incorporate
selected spreadsheet data.)

The final method of data communica-
tion is via a 'pipe'. In any numeric frame
(that is, not the word processor) it is
possible to access data in another
frame by quoting the frame name and
cell reference. If the data changes in the
'parent' frame, then those changes are
automatically reflected in all 'child'
frames.

Outlining
Outlining allows you to use
Framework's ability to handle frames -
within -frames to create complicated
report -style documents quickly and
easily by using each frame to make up a
page of the report. This is a powerful
and innovative feature.

The outline can be used as an index
page showing the names of all the
frames and sub -frames and numbering
them appropriately. Using the outline it
is very easy to find and access the
desired frame.

A simple outline might look some-
thing like this:
Example:
1 Intro

1,1 Framework
1.2 Symphony

2 Framework
2.1 Word processor
2.2 Database
2.3 Spreadsheet
2.4 Etc

3 Symphony
3.1 Ditto
3.2 Oh my God what next?
As it's so easy to switch between

frames and create new sub -frames, you
could easily use this feature as a sort of
'ideas processor' to impose structure
on random thoughts.

WORD PROCESSOR
Like everything else about Framework,

the word processor is RAM -based, so
the number of pages of text that you get
is directly proportional to the amount of
RAM in your machine.

Most of the commands used in the
word processor are exactly the same as
in other modules of Framework. For
instance, to copy a block of text use the
EXTEND CURSOR and COPY keys in
exactly the same way as you would in
the rest of the system.

Those commands that are specific to
the word processor are mostly con-
tained within the pull -down menus at
the top of the screen. For example, the
WORDS pull -down menu contains
commands for bold, underlined, italic
and normal text as well as commands
for the alignment and justification of
text.

This makes the word processor very
easy to use and the manual almost
unnecessary.

Graphics
Framework can display six types of
graphs and charts: bar, stacked bar, pie,
line, scattergraph and X -Y. It can graph
data from either a spreadsheetframe or
a database frame.

The graphics functions are accessed
from the GRAPHS pull -down menu,
although experienced users will prob-
ably access the graphic functions
through FRED (see below). Spread-
sheet data can be selected using the
EXTEND CURSOR key. However, data-
base records will probably have to be
run through a filter before they can be
graphed.

Communications
When Framework is launched it will
come with a communications program
called MITE. Unfortunately this was not

available at the time of the Benchtest.

Programming
Framework is supplied with a program-
ming language called FRED ('FRames
EDitor'). FRED is virtually a full-blown
programming language in its own
right. It can be used to access all the
features of Framework with the advan-
tage that it is totally programmable.

DATABASE
A Framework frame, stored in main
memory, can be viewed on the screen,
printed, saved in a file or written outto a
text or dBasell file. Thus it has in
common with Symphony the ability to
process, as one unit only, as much
information as can be held in the
computer's memory. However, its
method of use is a bit different, making
it less easy to state exactly how much
information you can process at any one
time. Individual frames may be stored
in separate files, or a complete outline
containing several frames may be
stored as one.

Record creation
To start putting records into a data set,
you ask Framework to create a data-
base frame. All you then have to do is
enter the names of the fields you want.
No indication needs to be given of
length or type. Framework uses a
default length which you can set up and
change, by modifying the way the field
names are displayed, using function
keys. When data is entered into a field,
Framework deduces from the charac-
ters entered what type of field this is to
be. If you want to enter numbers into a
field yet have its type as character, you
can override Framework's assumption.

FRAMEWORK
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ARE
All this means is that, in practice, a
Framework database frame is very
quick and easy to set up.

Database frames may be viewed
either as a table or as a form, one record
at a time. When the database frame is
created, Framework creates a default
layout for this form.

This layout can be modified simply
by using a function keyto 'drag' thefield
to the appropriate place. Field sizes and
numbers are limited only by memory
size - you could have a single field
occupying the whole of memory if you
wanted.

As is common with Ashton-Tate
packages, there is no special format for
date fields. However, a variety of
functions are provided for handling
fields as dates, which, to a large extent,
solves the problem.

To modify the database form, you
can add a new field at any time with the
Insert function. You can add records in
either the Form view of the database
frame, or in the Sheet (table) view. As
with Symphony, the fact that all in-
formation is stored in memory means
that there is no need for separate
indexing arrangements; access to all
records is effectively direct. When
amending records, you can select by
using a filter to restrict yourself to just
one or a few records (more on this
below). You can also amend one field in
every record in a single operation using
an appropriate formula; for instance to
raise all prices by 10 per cent.

Displaying and printing
information
When displaying data on the screen,
you can either show one record at a
time, using the Form view of the frame,
or show 20 records in a table. Moving
between the two views is simple- you
just toggle with a function key. Records
may also be printed out in eitherformat.
Alternatively, more complex format-
ting is available, using word processing
features.

Selection and sorting
You can set up filters to decide which
records to display or to delete. Filters
may consist of many tests, combined
with And, Or and Not. The syntax is very
similar to that used by dBasell. You can
also select particular records to be read
in from a file, using a single criterion.

Records may be sorted into either
ascending or descending order. You
may only specify one sort field at a time,
but the sort works in such a way that by
specifying several sorts, least signifi-
cant first, you can arrange the file in any
order you please.

Advanced facilities
Framework has a programming lan-
guage which allows you to tailor its use
to particular applications. It can read
files in most formats through its filter-
ing facilities. At present, Framework
can write files only in its own internal
format and in text format- if you want
to read in a dBasell file, make changes in
Framework and return the file to
dBasell, you must write the data to a
text file and then get dBasell to translate
it back to the original format. It is
possible to link the DOS to run other
programs, and this can be accom-
plished semi -automatically by running
a .BAT file which exits back to
Framework.

SPREADSHEET
To start spreadsheeting in Framework,
a spreadsheet 'frame' must first be
created. First, select the 'create' main
option, then specify the initial dimen-
sions for the spreadsheet (that is, the
number of rows and columns required
- these can be changed thereafter)
and, finally, give the go-ahead to create
a frame of type 'spreadsheet'.

Once the frame is created, it is
displayed alongside all the other
frames-this can be particularly useful
when plotting graphs from the spread-
sheet, or otherwise transferring its data
into other frames.

Spreadsheet columns are labelled A,
B, C, Z, AA, and so on, while rows are
numbered. As an added convenience,
cell references can use any labels that

may be in the first row and column of
the spreadsheet. Thus cell D10 could
also be identified by 'Sales. March', if
column D is headed by 'March', and row
10 by 'Sales'.

If an attempt is made to move the
cell -cursor off the edge of the screen
a fairly rapid redraw is made but
Framework never redraws the entire
screen, only the current frame. A
further sophistication involves 'lock-
ing' the first row and column of the
spreadsheet. This is, of course, the
location for the row/column names that
offer the alternative cell -naming con-
vention. But, in any event, keystrokes
made while the display is being re-
drawn are buffered. This can easily occur
if one of the arrow keys is pressed, or
held down for a few seconds. Several
keystrokes are transmitted while the
screen is being updated for the first
keystroke, and immediately it is
finished another redraw starts.

This is not as clever as it sounds. If
you inadvertently press a key for too
long, you can be treated to a lengthy
sequence of redraws while the soft-
ware catches up. This sequence can
take several seconds to finish and is
unstoppable. It can be particularly
frustrating watching the cell you want
scroll through the window and off the
other side!

Framework offers 15 further key-
strokes for moving the cursor further
than a single cell at a time.

Numbers, text and formulae can be
entered into the spreadsheet by mov-
ing the cell-cursorto the right place and
then simply typing them in. Occasional-
ly Framework might be confused by an
entry. For example, 01-636 6890 will be
interpreted as a calculation rather than
the text of a phone number unless
Framework is forewarned that text and
not numerics is being entered.

Spreadsheet formulae can be built
out of a comprehensive range of
functions. In addition to '+"*', '-', and
'/', Framework offers functions for
manipulating dates, handling basic
statistics, finance, trigonometry and
more besides. There are facilities for
displaying various date formats, con-
verting dates into numbers (of days

SYMPHONY
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elapsed since... and handling times as
well, and Framework adopts the usual
spreadsheet convention (where func-
tion names are preceded by '@').
For example:
@COS(B23)
would calculate the cosine of the
contents of cell B23.

In multiple -spreadsheet applications
it is essential for formulae to be able to
reference cells in other spreadsheets.
Each frame can be given a name after it
is created, and this is used in the cell
reference for non -local cells. Thus, if
there are three spreadsheet frames
called "DivA", "DivB" and "Both", a
formula such as:
DivA.Profit.Total + DivB.Profit.Total
could be used in 'Both' to obtain the
total profit of both divisions. A further
refinement is that a frame itself can be
assigned a formula. This enables more
'global' spreadsheet manipulations, in
particular consolidation operations, to
be readily performed.

Since cell entries are generally fairly
brief, most spreadsheet systems have
fairly limited editing facilities for chang-
ing cell contents. Not so with
Framework! After all, it has a full-grown
word processor elsewhere so it might
as well give you full access to its editing
power when you are amending form-
ulae.

In general Ashton-Tate has attemp-
ted to do this sort of factoring of
resources throughout Framework. This
greatly reduces the learning effort.
Pressing the 'home' key gets you to the
top of a word processor document or
the top of a spreadsheet depending on
context.

Framework offers extensive spread-
sheet formatting facilities. These in-
clude the usual variable column widths
and scientific displays but, in an
attempt to appeal to the business user,
Framework provides a wide variety of
styles for displaying financial figures.
Thus it is possible to arrange for
parentheses around negative num-
bers, and a choice of currency prefixes
or suffixes.

The rich variety of functions in
Framework will be primarily of use to
the spreadsheet worker, but they also
constitute a major part of FRED. In the
standard release of Framework, FRED
will be fairly lightly documented (ex-
ceptfor thefunctions),since most users
will not need it; but Ashton-Tate plans
to release full documentation of FRED
to expert users or programmers who
need it for sophisticated applications.

SYMPHONY
Three of the most commonly used
Symphony commands are 'services',
'menu' and 'help'.

The services key provides functions
such as disk operations, printing and
system configuration common to all
applications within Symphony. The
options from the menu key will vary
according to what you are doing. In

both cases pressing ESCAPE will get
you out, although sometimes the
menus provide a specific get -out option
which is a better choice. The help is
context -sensitive and is pulled in from
disk. (This was not working on the
review system).

Help is provided in the form of the
window manager. When you define a
window, you can specify the area of the
main worksheet to be accessed. This
can range from the whole worksheet to
just a few cells. When you are within the
window you can scroll around as much
as you like until you hit the boundaries
set in the window definition, at which
point the machine bleeps and won't let
you past the border.

Once you have mastered this idea,
Symphony is much easier to live with
because you are back to the idea of
separate areas for different sets of data.

The window manager will also allow
you to do all the usual window tricks -
expanding and contracting a window,
moving windows, and zooming into
and out of a specific window.

Integration
A window can be in any of five modes:
SHEET (spreadsheet), DOC (word pro-
cessor), GRAPH (graphics), FORM
(database) or COMM (communica-
tions). The important point to remem-
ber is that you can easily switch the
mode on the fly. For example, if you
were preparing a memo which con-
tained complex tabular data you would
proceed as follows.

First, select DOC to enter word
processor mode and type text until you
reach the point where you want to
insert the tabular data, then select
SHEET. Your document will stay on the
screen, but instead of displaying line
and column numbers, the borders will
change to spreadsheet mode showing
cell references. The window is now a
spreadsheet and you can then enter
your data, formulae, and so on, and
produce your table.

Finally, you can switch back into DOC
mode and carry on entering text after
the tables. The only restriction is that
tables entered in spreadsheet mode,
can't be edited in the word processor.

This ability to switch modes on the fly
is one of the most impressive aspects of
Symphony. If you attempted to per-
form the above example in Framework,
the job would be much more difficult.

Moving data
This is another area where Symphony
scores heavily over Framework and
other more conventional integrated
packages.

Moving data around within a single
worksheet is a piece of cake because all
you're doing is moving data from a part
of the worksheet that contains, say, a
spreadsheet model to another part that
contains, say, a word processor.

Moving data from a section of one
worksheet to another worksheet re-
quires more care, but it is still very

straightforward.

WORD PROCESSOR
The Symphony word processor is very
simple and uncomplicated but those
among you looking for WordStar -type
power and features had better look
elsewhere: this word processor is
designed for knocking out memos not
typing War and Peace.

All the word processor -specific com-
mands are accessed by hitting the.
menu key; other functions such as
printing and disk operations are acces-
sed through the services menu. The
available options are Copy, Move,
Erase, Search, Replace, Justify, For-
mat, Page and Line -marker. Most of
these functions are standard and need
no explanation, but I will go into
Line -marker and Format in more detail.

Line -marker allows you to assign a
name to a specific line in the text. You
can then GOTO that line by name
without having to wade through the
whole document.

Format allows you to specify tab
stops, justification, line spacing, mar-
gins, and so on. The interesting thing is
that as well as defining default settings
for the whole document you can also
create a number of 'format lines' with
different settings. As you go through
your document you can call different
format lines to alter the layout of the
different sections.

The only major problem with the

spacing to double or triple spacing, it
will still show up on the screen as
single-spacing. As I am more used to
the WordStar what -you -see -is -what -
you -get style layout I found this
annoying. Also you have to imbed
special control codes into the text if you
want to produce, say, underlining on
bold. This is a messy way of doing
things considering that this is sup-
posed to be a friendly system.

Graphics
Symphony allows you to create a wide
range of graphs and charts. Although it
will work with the standard IBM colour
display, the comparatively low resolu-
tion limits the display. Symphony
graphics allow for six types of graphs:
pie, XY, line, bar, stacked bar, and
high -low -close -open. The graphs are
contained within 'graphics windows'
and take their data either from a section
of a spreadsheet or database.

All the settings for a particular graph
are controlled from the oddly named
'1st Settings' and '2nd Settings' menus.
These allow you to control a bewilder-
ing range of features: the graphics
sub -system is the most complicated
section in the whole package, but is
easy to use once you get used to setting
it up.

Communications
Unlike other integrated systems Sym-
phony is not equipped for sophisticated
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mainframe communications. Instead it
contents itself with providing compre-
hensive micro to micro links along with
the ability to access the popular dial -up
information services.

The communications protocols can
be altered from the SETTINGS option
on the main menu.

Apart from allowing you to play
around with the baud rate and parity,
Symphony also allows you to control
some more esoteric features con-
nected with auto-dial/auto-answer
'smart' modems. With a bit of work it
should be possible to hook most
modems to Symphony.

COMM allows you to transmit and
receive sections of worksheet and
whole disk files. It can cope with both
text and program files. The latter are
transmitted and received using the
XMODEM protocols which are widely
used in the micro world.

A nice touch with this system is that it
can translate data produced on a

foreign PC into British characters. It is
unlikely that many people would use
this in their day-to-day work, but it
could be useful to, say, multi -nationals
and the like.

Macros
Macros allow you to write rudimentary
programs consisting of Symphony
commandswhich can be called by a few
keystrokes. The simplest form of macro
could imitate a series of often used
keystrokes or return an often used
string.

In addition Symphony has what it
calls the Symphony Command Lan-
guage. This extends the abilities of
macros by allowing FOR . .. NEXT
loops, IF . .. THEN structures, sub-
routines, error trapping, and so on.
Although this extends the programma-
bility of Symphony, it doesn't come
near Framework's FRED in terms of
sophistication.

DATABASE
Symphony's method of operation is to
store information in spreadsheet for-
mat, with each data item occupying a
single cell, each field a column, and
each record a row.

This approach gives a number of
distinct advantages - among which
are high-speed retrieval of information
and flexibility in viewing the informa-
tion as individual records, as a table or
mixed with text.

In addition, all the 'housekeeping'
information, such as the format of the
screen used to display individual re-
cords, the criteria which may be needed
to select subsets of records, and so on,

are also stored in the same worksheet
as the data, which also speeds up
operation, and makes it possible to
change such administrative details
quickly.

However, the corresponding dis-
advantage is that you are limited as to
the amount of information you can
store. These limits apply to any kind of
information held by Symphony, but are
more likelyto prove a serious drawback
in processing structured data consi-
dered as batches of records than in
other applications.

Symphony takes up approximately
290k characters, so on the minimum
size memory on which it will run you
would only have room for about 30,000
characters, or about 150 records of 200
characters each. The maximum
amount of memory you can have on a
standard IBM PC is 640k characters,
giving you a maximum of 350,000
characters of working space, or, theore-
tically, about 1750 records of 200
characters each. In practice, the limit
would be rather lower, since the
'housekeeping' information seems to
take up quite a lot of room. My
Benchmark file contains 1000 records
each of 152 characters; in Symphony,
these records, together with the screen
format, record definition, three selec-
tion criteria and a sort criterion took up
about 220,000 characters, and was in
fact nudging against the memory limit
on a 512k machine.

Record creation
To use Symphony for data manage-
ment, the minimum necessary is to set
up a list of field names, and then ask
Symphony to generate a set of defini-
tions and a screen entry format. This
format can then be used in FORM mode
to add, amend or display individual
records, one record occupying the
whole screen. If you work this way,
Symphony sets up all fields with the
same data type and length. Alternative-
ly, you can specify these attributes
yourself. The field names are also used
as column headings when the data is
viewed as a table in spreadsheet mode.
A Calc field type is allowed, which
permits data values to be calculated
from other fields or constants or both.
Good data validation features are
provided.

To enter records in FORM mode, you
simply type them in. You can also enter
records in SHEET mode, but if you do
you must also amend the separate set
of data set definitions to tell Symphony
that that total number of records has
changed. In either case, you can use the
usual cursor controls to move about.

Once a record has been inserted, to
amend it you must recall itto the screen
and use the Edit key (a function key) to
show that you wish to make changes.
When amending records, you can set
selection criteria to allow retrieval of a

particular subset that needs changing.
Since the whole of the data is held in
memory, with a coordinate reference
for each data item, the effect is that each
field is indexed for direct access. As a
result, access times of individual re-
cords are very fast-seethe tim ings for
Benchmarks 2 to 5; such times would
apply to any field without an interven-
ing indexing step, hence the absence of
BM6 which is irrelevant in the Sym-
phony context.

In SHEET mode, you can amend
fields across the whole data set or
across ranges, using the spreadsheet
recalculation facilities; this was the
approach used to carry out BM8.

Displaying and printing
information
Individual records can be displayed
using the form designed for input, or
displayed or printed in formatted re-
ports by designing a format using a
'paint -a -screen' approach within the
worksheet. Such formats may include
multi -line formats suitable for mailing
labels.

Once designed, such a format can be
stored in a separate file for use in
different worksheets if desired, or to
save space in the worksheet. A default
print format is also provided, using the
field names as column headings. Data
from individual records can also be
processed via documents such as
standard letters created in DOC mode;
the 'template' letter looks very much
like the corresponding document in
WordStar's Mailmerge facility. How-
ever, the standard letter must reside in
memory with the data while the two are
being merged, so this would also
reduce the space for records.

Calculations for analysis are very
powerful, as you would expect on a
spreadsheet -based package, and in-
clude a variety of statistical functions as
well as totals. By using these features
carefully you can also calculate sub-
totals.

Selection and sorting
You can set up selection criteria to
display particular sets of records in
FORM mode. Each criterion may con-
tain one or more tests, and a record
must pass all the tests to be selected.
You may have several criteria in opera-
tion together, and in this case the record
must pass any one criterion.

Using this combination, you can set
up most combinations of AND and OR;
the operators provided are the usual
comparison operators for both num-
bers and character strings, and there
are also a good range of special string
operators such as LEFT. You can ask for
searches to start at a particular point in
the string, and for partial matches using
wild codes.

While in SHEET mode, you can also
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restrict your view of the data table. This
is done either by setting up search
criteria to select particular records, in
which case all records are displayed but
those matching your criteria are high-
lighted, or by constructing windows to
restrict your view to a particular rec-
tangular range or ranges.

Advanced features
You can link information in two or more
separate sets of data, but only where
they are all contained in the same
worksheet and reside in memory at the
same time, thus encountering memory
limits. A good macro facility is pro-
vided, so you could construct tailor-
made applications if these were
appropriate. It is possible to run DOS
commands directly from within Sym-
phony, and this, combined with the fact
that all your data is held in memory,
makes it possible to recover cleanly
from a 'disk full' error when saving the
worksheet -a distinct advantage!

SPREADSHEET
To start using Symphony as a spread-
sheet the 'services' menu must be
activated. Symphony always has two
menus on hand: 'services' isfor general
operations relevant in all contexts, and
'applications' is tailored to the needs of
the particular type of window in use.

The services menu includes options
for creating all types of window, and so
for spreadsheeting the spreadsheet
window must be specified. A name
must be given to the window, and its
display position and size defined.
Several windows of differing types can
appear onscreen simultaneously, and
Symphony provides a number of facili-
ties for organising this layout.

As Symphony provides only one
place for storing everything, it is not
surprising that it is very large. And any
unrestricted spreadsheet window has
unrestricted access to the whole of it.
The spreadsheet is 256 columns across
by 8192 rows down.

Of course, even though both Sym-
phony and Framework operate on IBM
PCs with identical keyboards, most of
the keystrokes are different. Some of
Symphony's cursor moves involved
two keystrokes, but were slightly easier
to remember. For example, pressing
the 'END' key, then the 'right -arrow'
key moves the cursor to the right-hand
of a row, whereas 'END' plus 'down-
arrow' moves to the bottom of a
column, and so on.

Like Framework, Symphony offers a
rich variety of functions to be used in
building up models. On a casual inspec-
tion it looks like Ashton-Tate's and
Lotus's programmers picked up the
same functional spec. But there are a
few differences. Symphony does not
havethe same maze of date functions (a
good point), but generally elsewhere it
does have one or two bonus functions
not found in Framework. On a close
inspection, Symphony can offer:

@ROUND, @RAND, @ISNUMBER and
a few other minor functions which have
no counterpart in Framework.

There is one unfortunate aspect to
Symphony's management of the
spreadsheet, illustrated by the fact that
it is impossible to use the top -left and
bottom -right cells together. Even if
nothing else exists anywhere the
system gives an 'insufficient memory'
error. This extreme example is unlikely
to trouble most users, but it does point
to inefficiencies in Symphony memory -
management.

When in spreadsheet mode the ap-
plications menu keystroke accesses the
Sheet menu. This menu is tailored to
the needs of spreadsheeters. It is this,
coupled with the distinctive spread-
sheet display and differing action of the
cursor keystrokes, that distinguishes
Symphony spreadsheet mode from
other possible modes. The sheet menu
offers 11 different 'commands' to facili-
tate manipulations to the spreadsheet,
such as Move, Copy, Delete and Insert.

Symphony has a fairly unusual
spreadsheet command called a 'range -
command'. The basic idea is that a
rectangle of cells (a 'range') can be
given a name, and this name can be
used in subsequent operations in place
of the range coordinates. This has a
surprisingly large number of uses:
ranges can be filled with numbers, be
protected from accidental erasure and
act as the source for distribution
counts.

In common with 1-2-3, Symphony
spreadsheet also has a database facil-
ity. This is, of course, in addition to the

main Form window, which offers
rather more database functionality. It is
possible to sort records, and there are
also some special database functions
available for use in formulae. These
apply descriptive statistical operations
to selected records only. They are all
duplicated by non -database equiva-
lents that work exhaustively down a
column.

(Database enthusiasts would be bet-
ter advised to work through a Form
window, but presumably Lotus has
included the database commands in
the spreadsheet window primarily for
the benefit of 1-2-3ers who have opted
for Lotus's upgrade to Symphony.)

From a spreadsheet window, data in
other applications can be readily acces-
sed. Since all types of window actually
store their data in the spreadsheet this
is particularly simple, and the data can
be referenced in the normal way.

An interesting feature of Symphony,
which is not permitted in Framework, is
the ability to change the type of a
window. Some type changes are of
limited value, although it can be in-
structive to change to spreadsheet
from one of the other types, just to see
how Symphony structures the under-
lying information. In the middle of a
word processing session it is possible
to change the type to spreadsheet,
enter a formula into a cell alongside the
text and the word processor document
will have an embedded reference to
information elsewhere in the spread-
sheet, automatically updated in the
normal way by spreadsheet recalcula-
tions. No damage is done by changing

Database summary
Maxfi.le size
Max record size
Max no fields
Maxfield size
Max digits
Max prime key length
Special diskformat?
File sizefixed?
Link to ASCII files?
Data types
Fixed record structure?
Fixed record length stored?
Amend record structure?
Link data files?
No. data files open
No. sort fields
No. keys
Max key length
Subsidiary indexes keptup-to-date?
Data validation
Screen formatting
Unique keys
Reportformatting
Store calculated data
Totals & Statistics
Store selection criteria
Combining criteria -And,Or,Not->1
criterion/field?
Wild code selection?
Browsing methods
Interaction methods
Reference Manual+
Tutorial Guide+
Reference Card+
On -Line help+
Hot -Line?

Framework
ML
ML
ML
ML
NA
NA
No
No
YV
C,N
Yes
Yes
Yes
NA
NA
UL
NA
NA
NA
Adequate
P,D
NA
P,D
IN,BA
Yes
No
Yes

SW
AF
-Menu,
PR
PR
PR****
F

Symphony
ML/8191 recs
256 x 240 chrs
256
240
15
240
No
No
YV
C,N,D,T,M
Yes
Yes
Yes
Y*
ML
3
ML
ML
NA
G
P,D
Optional
P,D
IN,BA
Yes
Must
Yes

AF
SW
Full Tailoring-
**
*4*
7

Dealer support

Notes: ML= Memory Limited. *=Within Worksheet/Memory. + =Maxfivestars.
Screen and Report Formats: D= Default supplied. P= Paint -a -screen. L= Letter format.
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type. As soon as the orginal type is
restored, the display reverts to what it
was previously. If a document has an
embedded formula only the result is
displayed, and it cannot be edited
without revertingto spreadsheet type.

Lotus has pre-empted the software -
tutorial vendors by supplying Sym-
phony with its own tutorial soft-
ware.This is organised as a series of
lessons, designed to take the novice
through the basics of Symphony
spreadsheeting.

On the subject of teaching - not only
can Symphony teach you, but you can
also teach it! This is called Symphony's
'learn' mode, where every keystroke in
a sequence is remembered so that it can
be re -executed later. This is useful for
any situation where you might be
repeatedly performing the same sequ-
ence of operations a number of times,
but is particularly appealing tothe more
mathematically -minded spreadsheet
user.

Once the system has done some
learning it is fairly instructive to see
how the keystrokes information has
been stored which serves as an intro-
duction to Symphony's macro facility.
The information on the keystrokes is
stored as text, in a column and might
look like this:
123.456-
{RIGHT}
666.789-
+a36 * b36
c {UP}-{RIGHT}{UP}
Symphony does not store the

keyboard codes of the characters, but
gives them readable names like
{RIGHT} for the right arrow key and '-'
for the RETURN key. The example
above shows that everything you do at
the keyboard can be noted in learn
mode: numeric and formula entry,
cursor movement, and menu selec-
tions. (The'/' key activates the menu.)

The macro language includes a num-
ber of other features, which cannot be
entered by 'learning' at the keyboard.
For example there is { IF} and {WHILE}
which can be used just like IF and WHILE
in any other programming language.
To work fully with Symphony's macros,
it is easiest to open a document window
and use the normal word processing
facilities to create the program. Like
anything else the document is stored in
Symphony's spreadsheet, so it is per-
fectly usable from a spreadsheet
window.

Conclusion
Framework and Symphony integrate
the same five applications, cost about
the same and will be launched within a

few weeks of each other. They both
come with huge volumes of docu-
mentation which were, unfortunately,
incomplete at press time.

On the database front, for applica-
tions which involve a good mixture of
database and spreadsheet work and
where the amount of data involved is
not large, Symphony is invaluable.

But limitation to computer mem-
ory space also applies to Frame-
work. However, the ability to use it
in conjunction with dBasell and to
extract subsets of dBase files directly
should make Framework a useful pack-
age as a complement to dBasell for
users of large data files.

Symphony's spreadsheet calcula-
tions are decidedly faster than those of
Framework's. Ashton-Tate claims that
Framework's spreadsheet can be used
for accounts ledgers, cash flow analy-
sis, job cost estimates and budget
preparations, yet it's worth questioning
how easy it would be to implement this
sort of project.

Ashton-Tate obviously hopes to
stimulate independent software
houses to develop applications within
the Framework environment with
FRED, and it would be a worthy feat
indeed for such software to compete
successfully with some of today's
specialist accounting packages.

Writing in Symphony's macro lan-
guage is also for advanced users, but

once a specialised application has been
implemented as a macro, the system
could be operated by a relatively
unsophisticated user. Nevertheless, if
you intend building complex struc-
tured spreadsheet models Frame-
work's frames are definitely easier to
handle.

As word processors both packages
perform adequately. Users probably
shouldn't choose either package on the
strength of word processor require-
ments alone. As well as producing
integrated reports the word processing
facilities offered are suitablefor memos
and documents.

Framework is the more 'powerful' of
the two overall, but much of this power
is inaccessible to all but the most
enthusiastic user. It's no cop-out to say
that neither product stood out as being
visibly superior.

Both products get a big thumbs -
down on size of documentation. Cer-
tainly the main thrust of both packages
is firmly towards the business user who
doesn't want the hassle of learning to
use a number of different packages. On
balance, both packages are probably
easier to use than the more traditional
'integrated' approach of a package
such as Open Access.

Framework will cost £495 and Sym-
phony £550 (excl VAT) at launch.

ECD

SymphonyDatabase Benchmarks
(Framework's Benchmarks will be published as soon as Ashton-Tate releases a
production version of the package)
BM1 Time to add one new record Inst
BM 2 Time to select record by primary key Inst
BM3 Time to select record by secondary key 3secsilnst
BM4 Time to access 20 records from 1000 sequentially on 3-characterfield (same

field as in BM2 key) NA
BM5 Time to access record using wild code 3secs;lnst
BM6 Time to index 1000 records on 3-characterfield NA
BM7 Time tosort 1000 records on 5-cha racterfield 1min 10secs
BM8 Timeto calculate on one field per record a nd store result in record 12secs
BM9 Time to total three fields over 1000 records 5secs
BM 10 Time to add one new field to each of 1000 records 3secs
Timeto import a file of 1000 records: 2m ins 5secs

Spreadsheet Benchmarks
Both systems were prototypes, not the final
release version, and were tested on IBM PCs
(see PCW December 83).

Framework
The prototype Framework software occu-
pies 210k of RAM, but the released version
will be cut to 150k (plus a 60k 'overlay'). If this
goes according to plan it will be feasible to
run small Framework applications in just
256k of RAM. This will undercut the mini-
mum Symphony memory requirement by
64k.

These tests were made on an IBM PC with
512k of RAM. Although Framework can use
the 8087 numeric processor chip to enhance
calculation speeds this was not available in
the test machine. It was not possible to test
the spreadsheet capacity (Benchmarks 1(a),
2 and 3) owing to a software malfunction
when large spreadsheet frames were cre-
ated. The remaining tests were performed
on a 100 row by 13 column spreadsheet.

1 (b) and (c) Integer and decimal recalcula-
tion time: 48 seconds; that is 2.08 rows per
second.
1 (d) Horizontal scrolling: 6 seconds; that it
2.16 columns per second.
1 (e) Vertical scrolling: 63 seconds; that is
1.59 rows per second.

Symphony
These tests were made on an IBM PC with
458k of RAM. 310k of this was occupied by
the software, leaving 148k for spreadsheet
data.
(1) (a) Number of rows accommodated: 247.
(1) (b) and (c) Integer and decimal recalcula-
tion time: 33 seconds; that is 48 rows per
second.
(1((d) Horizontal scrolling: 7 seconds; that is
1.86 columns per second.
(1) (e) Vertical scrolling: 68 seconds; that is
3.63 rows per second.
(2) Number of rows of text accommodated:
820.
(3) Number of rows of numbers accommo-
dated: 967.
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System Science
C Compilers for CP/M-80
Software Toolworks C/80 ver 3 £50.00
C/80 Mathpak £30.00
Aztec C II £155.00
Eco-C for Z80 code £185.00
lisp £45.00, UVMAC Z80 Assembler £35.00, Mychess
£40.00

C Compilers for MS-DOS,
PC -DOS, CP/M-86
Aztec C86 £185.00
Lattice C £395.00
Digital Research C £239.00
Aztec C [ for Apple DOS £155.00

Forth -83 Standard from
Laboratory Microsystems
Z80 CP/M-80 £79.00
8086/8088 MS-DOS, PC -DOS, CP/M-86 £79.00
M68000 CP/M-68K £195.00
Floating point extensions £75.00

16 Bit Co -Processor Boards for
Z80 CP/M Systems
M68000 processor, 256K RAM, CP/M68K and C 8086
processor, 256K RAM, MS-DOS or CP/M-86. (Enquire
for details).

Please send cheque with order (plus f2.00 pp + VAT)
to our new address:

6-7 West Smithfield, London EC1A 9JX
Tel: 01-248 0962

Pr E D I Tor from in AR iS
AT LAST, Advanced Editing Viewdata/Teletext

Software for BBC Model B at a LOW Price

 Enables VIEWING, EDITING and SAVING of
VIEWDATA FRAMES:
-On line to Prestel or any other similar viewdatabase
-On line to databases other than viewdata, converting
information accessed into viewdata frames
-Off line, using your micro as your own private
viewdatabase, or with a view to transferring locally
edited frames to a remote viewdatabase

 Permits two micros to access each other down a
telephone line

 Can create viewdata/teletext pages for inclusion in
other programs

 Many advanced editing features such as fast draw
graphics and block moves

 Disc or tape based, permitting storage of pages, with
links, on either

PRICE £60 plus 50p package and postage
BIG REDUCTIONS FOR MULTIPLE ORDERS

Enquiries:
Bernard Thomas, Tel: 051-207 2725

Orders to:
MARIS, 145 Weston Road, Runcorn,

Cheshire WA7 4L0

Please state whether 40 track or 80 track disk required.

Use a micro
with

Mhyy not 9Making this possible
 is our speciality!

Come into our office, and see
the best in personal computers
and their software.

Almost any leading brand
name you've heard of.

Then, if you like, select a
microcomputer to RENT for
the period you want.

If you are happy with your
choice, a purchase option is
available. If not, you can try
another!

No matter which way you turn,
you get unbiased professional
advice. Plus training Plus
maintenance. Painless!

Learning more is painless too.
Just post this coupon.

CCA (MICRO RENTALS) LIMITED
194 Old Brompton Road,
London SW5 OAS
Telephone: 01-370 1381/2/3
Telex: 296823 COAL G.

Name

OrganWaUon

Address

Telephone CCA (MICRO RENTALS) LIMITED
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The1984 Microcomputer

testSnettal
£195

muatiln
Acorn

e

Cljter Ace

Announcing
the world's first
truly democratic

magazine
subscription

offer...
Continuing PCW's policy of reflecting
the interests, views and needs of its readers,
we proudly announce the opportunity for you
to vote on the burning issue of the subscription
price of a year's issues of your favourite micro
magazine, Personal Computer World.

Your candidates
To simplify matters, there are three
candidate prices for a full year's subscription.
They are: a red £15, an orange £15 or a blue £15.

Simply make your vote on
the order card (don't worry
about the colour) and send
it to us, along with your
full voting fee (215).

Your Bribe:
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and also send you a
free copy of our 1984
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sent straight to
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Over to Peter Tootill foran explanation of null modems, and gossip
on what's happening in the networking world.

Remote CP/M
bulletin boards
Remote CP/M systems are a
bit different from normal
bulletin board systems
('BBS'). The latter keep you
very much at a distancefrom
the computer's operating
system and provide menus
and su b-menusforyou from
which to choose options.

Remote CP/M, however, is
just as the name implies. It's
like sitting atthe keyboard of
a CP/M system. After an
introductory message and
the log on sequence, if any,
you are invited to type in
commands. These
commands are normal CP/M
commands.

Thefeatures of the BBS are
provided bya set of
programsthat you can run by
typing in their names. You
can type DIR to see what
programs are available; 'B:'
to changethe driveyou are
working from, and so on.

If you are notfamiliar with
CP/M, 'Help' prog rams are
availableto assist you to use
the system. Onething to
remember isthat'control C'
will normally getyou out of
your present action, and back
to the main system prompt.

CP/M file transfer
program
Merlin Microcomputers Ltd
has introduced a file transfer
program forCP/M systems
called 'TR'. It's cheap (around
£50) and easyto install on
almostany CP/M system
addressing the RS232 port as
the 'reader','Iist' or 'punch'
devices. It's also available
ready installed on a variety of
systemsfrom the Superbrain
to the BBC/Torch Z80 Pack
combination.

All handshaking is done in
software, andfiles of any
length (including '.COM')
files can betransferred
between micros using a
simple3-wire circuit. A
directory ofthe machine at
either end can be obtained.

For more information
contact: Merlin
MicrocomputerSystems, 6

Wesley House Cottages,
New Inns Hall Street, Oxford
OX1 2DW. Tel: (0865) 251
255.

Prestel
Microcomputing
There's been something of a
revolution in the
Prestel/Micronet world.
Prestel has now sta rted its
own service aimed at micro
users, called 'Prestel
Microcomputing'. Thiswill
encompass much of the
material previously included
in Micronet,Viewfax258 and
ACC Clu bspot 800 pages.

Subscriptions (E8 per
qua rter)will now be to
Prestel Microcomputing
ratherthan to Micronet.
Much ofthe database now on
publicaccess will only be
availableto subscribers-
which is a pity. (Perhapsthe
reason isthatthere's plenty
of information to interest
micro users without paying
the Micronet Sub, so this
might bean attemptto make
more people do so!)

Commodore
launches
'Corn punet'

You may already knowthat
Commodore has launched
its own rival to Prestel
Microcom puting. The
system will use viewdata
standards (that is, 1200/75
baud rate and Prestel type
graphics)and Commodore
has produced a modem for
the 64 to go with the service.
The price of E100 will include
the first year's subscription
to the service (aboutE30). In
the long term Commodore
hopesthat itwill be ableto do
away with subscriptions and
financethe service by
charging forspecific services
and from commission on
home shopping sales.

The modem includes the
necessa ry software and will
give Commodore 64 users
access to Prestel and other
viewdata services. One novel
feature is a built-in
identification code used for
security purposes: it enables

the modem tofunction as a
'dongle'for software
downloaded from
Compunet (in otherwords
the softwarewill only run on
the 64 with the modem
present).

Null modems
A'null modem' isn't really a
modem at all. It's simply a
device used to connect two
systems; for example, where
there would otherwise be
some conflict of connection
or other problem if a simple
RS232 lead were used.

Usually,when computers
a re fitted with an RS232 port
using a standard 25 -pin plug,
theytransmit data on pin 2
and receive on pin 3. This is a
problem if you want to
connecttwo computers
togetherto transfer a file
between them. Each will be
talking on pin 2 and listening
on pin 3! You'll appreciate
the problem!

The simple answer isto
makeup a lead that has the
connectionsto pin 2 and 3
reversed. This is all thata null
modem is.

In some systemsthere will
beotherconnectionsto be
made, butthis depends more
on the software. Some
terminal software won't do
anytransmitting until it sees
that a carrier is present, or
thatthe modem is ready-or
both. To getaround this, just
linka few more pinstogether
tofool the computer into
thinking that it's connected
to a modem that is online to
another. Atypical set of
connectionsfor a null
modem is given in Fig 1.

Null modems are usually
madefrom two RS232
connectors and a small box
so that they can receive
normal RS232 cables.
However,there is no reason
whyyou shouldn't make up a
whole lead connected in this
manner.

Some systems, such as my
trusty old TRS-80 Model 1,
have a switch to reverse the
positionsof pins 2 and 3 so
thata null modem isn't
necessary (unlessthe

6 7 
8  14111111.11 
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Receive Data
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software needs one).

Pin Pin
No No

1 1

2 2

3  3
45 4 5

6

7

8
20

(PGND)
(TD)
(RD)

(RTS)
(CTS)

Data Set Ready (DSR)
Signal Ground (SGND)
Carrier Detect (CD)
Data Terminal Ready (DTR)
Fig 1 Details of typical
connections fora 'null
modem'

UKfree networks
CBBS South West . . . Tel:
(0626)890014. Hours: 24
hours daily.

Mailbox -80, W Midlands
Tel: (0384)635336*. Hours:
6pm-8am daily (ring -back
system).

Forum -80 Hull . (Forum -80
HQ) Tel: (0482)859169.
International electronic mail,
libraryfor up/down loading.
Hours: 3-11.30pm, Mon -Fri;
noon-11.30pm, Sat &Sun
(CCITT); midnight-8am,
daily (Be11103).

Forum -80 Users Group, PET
Users section shopping list
system. Hours: Tues/Thurs
7-10pm; Sat/Sun 1-10pm;
nights, midnight-8am, US
(Be11103)standards.

Forum -80 London . . . Tel :
(01)9022546. Electronic
mail, libraryfordown-
loading. Hours: 7-10pm
weekdays; midday-10pm
weekends. Ring and askfor
Forum -80.

MG -Net CBBS London . .

Tel: (01)3992136. Facilities:
electronic mail, program
downloading. Hours: Sun
5-10pm.
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CALL MICROCENTRE
FOR CR EMCO

CROMEMCO C -10MP

Cromemco's C-10 personal computer
includes a Z -80A microprocessor with 64K
Bytes RAM, 24K Bytes ROM, high
resolution 12" green phosphor 25 x 80
screen, detached keyboard, 5" floppy disk
drive with 390K Bytes capacity,
communications and printer ports,
terminal emulation, graphical characters,
CDOS operating system and 32K
Structured Basic.

In the C-10MP we add a software "Super
Pak": a full screen editor, WordStar,

r4:7-411 MailMerge, Writemaster, CalcStar and
PlanMaster spreadsheet programs,

1 Chess game, MoneyMaster financialWIRamismaimand analysis and InfoStar data base
management system.

The System One Hard Disk computer, with
an integral 21 Megabyte Winchester hard
disk, includes Cromemco's dual 68000,q -
80A DPU processor (featured below), with
256K Bytes of RAM and 390K Bytes of
floppy disk storage.

The S-100 bus has eight card slots,
sufficient for expansion utilising
Cromemco's range of interface cards for
high resolution colour graphics, process
control, analogue -digital data conversion
and telecommunications.

A choice of operating systems includes
CDOS, CP/M and CROMIX.

CROMEMCO DPU

CROMEMCO CS -1HD2

Cromemco's Dual Processor Unit is the ultimate professional
micro -computer. It combines the flexibility of Z -80A 8 -bit systems
with the speed and versatility of 6800016 -bit technology and an
address space of up to 16 Megabytes of RAM.

The DPU can be installed in several Cromenco computers,
including the CS -1 featured above. For larger applications we
recommend the CS -2, with up to 4 floppy disk drives, each of
390K Bytes capacity, an optional 21 Megabyte Winchester hard
disk, screen and printer interfaces plus a 21 slot S-100 bus -
sufficient capacity to cope with the most demanding industrial or
laboratory requirements.

With over 5 years experience of Cromemco systems, we are Cromemco's leading British distributors.

MicroCentre Cromemco
30 Dundas Street, Edinburgh. 031-556 7354 207 Bath Street, Glasgow 041-248 2767



Modem Operating Frequencies Transmit Receive Answer
Speed Frequency Frequency Tone

Modem Type (Bit's) Duplex 0 1 0 1 Freq
Hz Hz Hz Hz Hz

CCITT V.21 Orig .300 Full 1180 980 1850 1650
CCITT V.21 Ans 300 Full 1850 1650 1180 980 2100
CCITT V.23 Mode 1 600 Half 1700 1300 1700 1300 2100
CCITT V.23 Mode 2 1200 Half 2100 1300 2100 1300 2100
CCITT V.23 Back 75 .450 390 450 390
Bell 103 Orig 300 Full 1070 1270 2025 2225
Bell 103 Ans Full 2025 2225 1070 1270 2225
Bell 202* 1200 Half 2200 1200 2200 1200 2025

 Bell 202 has no back channel as such, only a 5 bit/sec on/off signal (387Hz = on,
no signal = off) used for handshaking. (CCITT V22 & Bell 212A do not use single

frequencies like these and cannot be simply included in such a table.)

Liverpool Mailbox . . .

Tel: (051)428 8924.
Electronic mail, down-
loading, TRS-80 information.
Hours: 24 hours daily.

TBBS, London . . . Tel : (01)
3489400. Hours: daily
9am-7am.

BASUG ... Tel: (0742)
667983. Hours: 24 hours
daily.

Computer Answers ... Tel:
(01)6313076. Hours: 24
hoursdaily.

CBBS Surrey... Tel: (04862)
25174. Hours: 24 hours daily.

Blandford Board ... Tel:
(0258) 54494. Hours: 24
hours daily.

NBBBS-North
Birmingham . . . Tel : (0827)
28 810

TBBS Southampton . . . Tel:
(0703)437 200 (ring -back)

Stoke ITeC (Information
Technology Centre) (Remote
CP/M) . . . Tel : (07821265078.
Hours: 24 hours daily.

Zurich ZZV . . . Tel: (010 41) 1
312 2267. Hours: 7am-9pm
daily, and all day Sundays.

Mailbox -84, W Midlands.
Tel: (01)631 3076. Hours: 24
hours daily. TBBS. 300 (V21)
and 1200/75 (V23) modes.

UK systems run by
commercial organisations,
which are free at least in
part:

DISTEL. Tel : (01)679 1888.
Run by Display Electronics
(newand surplus electronic
and computerequipment,

components, etc). The
system provides information
aboutstock lines, credit card
sales, and some message
facilities. 300 baud only at
present. Cost: free. 24 hours.

REWTEL. Tel : (0272)236628.
Run by Radio and Electronics
World, the publishing side of
Ambit (electronics
components suppliers).
Information on stock lines,
some message facilities,

Business users: £15 per
quarterand 5p/minute up to
credit card sales; the latter
only forsubscribers. 300
baud only at present. Cost:
limited areasfree, remainder
£10 pa. 24 hours.

MAPTEL. Tel: (0702)552941.
Run by Maplin (electronic
components and micro-
computers). Provides
information on stock levels,
credit card sales to existing

ESTELLE. Tel: (0279)
443511 V21 (Datel 200);
(0279)441188 (Datel 600);
(0279)441222 (Datel 1200).
For customers of STC
Electronic Services. Office
hours only.

Subscriber commercial
systems in the UK:

PRESTEL. Subscribers only:
Prestel consists of a database
made up of individual pages
provided by many different
organisations (not by Prestel
itself). 1200/75 baud service
at local call ratesfora large
percentage of potential
users. 300 baud service on
London telephone number
only, at present. Cost:
domestic subscribers £5 per
quarter and no time charges
outside peak periods, 80 per

cent of pages are free.
6pm and Saturday
mornings, no time charges
outside these hours (time
chargesalso applyto
domestic users).
Information: tel : Freefone
2296.

MICRONET800. An
organisation providing
information within the
Prestel database specifically
aimed at microcomputer
users. Service details as
Prestel. Cost: £50-£75 joining
fee (covers acoustic coupler
and software -fora limited
range of machines at
present)and £8 per quarter
on top of normal Prestel
charges. Information:
Micronet 800, 8 Herbal Hill,
London EC1R 5JB.Tel: (01)
837 3699.

Subscriber business
systems in the UK:

Commercial systems aimed
at business users:

TELECOM GOLD. Info from :
Julie Ireland, 42 Weston
Street, London SE1 3QD. Tel :
(01) 403 6777.

COMET. Message handling
system giving userfacilities
for leaving and retrieving
messages: costs £30 per
month. Info from: John
Douglas, BL Systems
Limited, Grosvenor House,
Prospect Hill, Redditch,
Worcs. Tel: (0527)28515.

*RING -BACK SYSTEM -
dial the number, let phone
ring once and then ring back.

American/Canadian networks
TYPE
Forum 80
CBBS
FBBS
ABBS
ABBS
MABBS
Bull -80
Conn -80

SYSTEM NAME
HQ System
HQ System
HQ System
Ottowa, Ontario
HQ system
Fort Walton Beach
Alabama
Colour Computer

NUMBER NOTES
0101.816-861 7040
0101.312-5458086
0101.312-677 8514
0101.613-7252243
0101.703-255 2192
0101.904-8621072
0101.205-492 0373
0101.212-441 3755 colour graphicsforTRS-80

Colour

European networks
ELFA ABC -MONITOR 010.468 730 0706 Half duplex

Sweden
ABC-Banken Halmstadt, Sweden 010.463 5110771
ABC- ABC Club of 010.468 801523 Passwords required
MONITOR Sweden
CBBS Gothenburg, 010.463 1292160 75/1200 baud

Sweden* 010.463 1690754 300 baud
Helsinki 010.358 0722272

*After receiving thetone and connecting your modem, eithertype <C/R> or type:
<COM C/R>. The system then asks fora password which is: 'cbbs' in small letters!! If you
only get '>' when you dial up, the system needs resetting and you type <I> C/R.
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Supersoft's

VoiceDrive
Voice recognition systems are still in their infancy but asthe

technology developsthey may well be of practical benefitto people
unwilling or unable to use a micro keyboard. Dick Pountain looks at
one such system, Supersoft's VoiceDrive, which has been skilfully

adapted for use with a financial modelling package.

Just when you think you're completely
jaded, and the miracle of the micro can
no longer move you, along comes a
product that has you playing like a
10 -year -old with a trainset and calling
the neighbours in to watch.

The product to which I refer is the
VoiceDrive version of Supersoft's
Scratchpad. Alone, Scratchpad is a

conventional spreadsheet which has
been available for over a year for CP/M
systems and the IBM PC. VoiceDrive
means just what it says; the spread-
sheet is controlled by talking to it in
English through a microphone.

Voice recognition
Voice recognition has been the subject
of intensive research for decades and
working systems, albeit of fairly limited
capabilities, are on the go in various
commercial and military applications.
Among the findings of the research so
far are that:
(a) voice recognition is very difficult;
and
(b) it requires large amounts of memory
and processing power, which up till
now has meant mainframe or large
mini -computer hosts.

Recently, however, several US
manufacturers, including VMC and
Tecmar, have produced voice recogni-
tion boards that can be run from
microcomputers.

VoiceDrive Scratch pad can be con-
figured to work with a variety of speech
boards, but Supersoft has chosen to
run with the Tecmar PC -Mate Voice
Recognition card and can supply a
package of hardware and software.

The Tecmar board contains its own

CMOS 68603 processor and 8k of RAM
for storing speech 'templates' (patterns
of digital data representing a spoken
word sound); this allows a vocabulary
of 100 words. In brief, it accepts audio
input from a conventional microphone,
pre -amplifies and equalises it, then
passes it through a pre-processor
which separates it into 16 different
frequency bands. One band at a time is
sent to an Analogue -to -Digital conver-
tor which, by rapid sampling of the
voltage, produces a stream of bytes for
the CPU. The CPU compares this data
with the 100 word templates currently
stored in RAM and decides which is
closest to the word just input.

This comparison is done in a 'fuzzy'
way, and the CPU returns to the user
program the number of the 'winning'
word, an estimate of how close the
match was, and the number of the next
best matching 'runner up' word. The
user program can then make whatever
use it wants of this information.

The Tecmar board is rather smarter
than most in that it allows a specified
subset of the full vocabulary to be
searched. In an application such as a
spreadsheet (or a programming lan-
guage) with very restricted syntax, it's
possible to know what commands can
legally follow any given one and thus
avoid having to search the whole
vocabulary. This improves response
time dramatically.

One important point to grasp is that
the voice recognition processor has no
truck whatsoever with ASCII repre-
sentations of words. All that is returned
to the host computer is a number
between 1 and 100 indicating which

stored voice -print comes closest to the
recently uttered word. It's the user
program on the host computer that
must maintain an array of ASCII strings
representing the words, and keep them
in one-to-one correspondence with the
voice -prints. In other words, there's no
attempt to infer the pronunciation of
words from their spelling, or vice versa,
which are tasks well beyond current
technology.

Training
How do the voice -print templates get
into RAM in the first place? By a process
of training. In common with all current-
ly practical voice recognition systems,
the Tecmar has to be trained to the
voice of each individual user. This is
done in a preliminary session, in which
the 100 words chosen to be included in
thevoca bulary are printed in turn on the
screen, and the user must speak them
into the microphone.

This process must be repeated at
least three times; up to a point the
recognition will increase in accuracy
with the number of iterations used in
training. The data extracted in this way
can be stored on disk and then loaded at
will into the VR card's RAM, so you
don't need to go through training every
time you use the system.

Your brain is effectively being used
as a co -processor to perform the task of
recognising a written word and pro-
nouncing it; it's the same sort of
compromise that expert systems em-
ploy to get around the tasks which are
still much too difficult for a machine.

In practice retraining may be neces-
sary if you have a cold, or someone
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punches your nose in, or if you wish to
use the system while drunk or very
tired, all of which will alter your vocal
delivery. There's nothing to stop you
having a separate disk file for each
contingency, such as KNACKERED
.VOC or LEGLESS.VOC. Of course each
different user of the machine will have
to have their own voice -print file.

In addition, the results of the first
training need to be 'tweaked' a little as
you go; certain words that you pro-
nounce inconsistently will be frequent-
ly misrecognised. It's possible to up-
date the training for single words like
this without having to go through the
whole lot again (which takes around 10
minutes).

Success
How well does it work? I was quite
surprised to discover how effective it is.
After a training session using five
iterations I found that I could control
Scratchpad with around one word in
five having to be repeated.

Occasionally it would get into a

hopeless mess and appear to be
guessing at random, but it always
responded to 'cancel', which aborts the
current operation and lets you start it
again. Scratchpad's ordinary keyboard
commands are all retained so it can be
used without VoiceDrive.

The vocabulary selected for use with
Scratchpad includes all the Roman
numerals, the (upper case) alphabet
in international phonetic form
(Alpha,Bravo,Charlie,Delta . .), all the
arithmetic operators, and 50 of Scratch -
pad's own commands. 'OK' is used
instead of the carriage -return key to
enter the input.

Voice input doesn't go straight into
the program; instead the recognised
words are printed on the input line so

they can be checked visually before you
say OK. Saying 'back' backspaces and
deletes in case of error. At this point
sanity hangs on a thread as you crouch
in the gloom shouting 'back,back,back,
you dog!

A typical spreadsheet session might
sound so:
'right down down enter three decimal
two four OK left string alpha sierra
sierra echo tango sierra OK ' It
really is still slightly uncanny to watch
the cursor obey your commands and to
seethe spoken characters appearing on
the screen. Only a slight pause is
required between words (about a quar-
ter second) in order for the machine to
separate them.

I had no trouble, in the relative quiet
of my study, with the cheap Tandy
microphone supplied for the review,
but the importers suggest a decent
Shure directional mike if you're going
to use the system where there will be
background noise.

Experience
I found that the 'hit rate' or accuracy of
the system improved with experience.
This is partly a result of training the
computer and part of training the
human. As I became used to the
system's limitations I developed a
more relaxed way of talking to it.

At first one is inclined to speak too
loudly and with exaggerated emphasis
(the way some people talk to children);
as this is not natural, it's also difficult to
keep consistent, and thus gives poor
results. In similar fashion, one must
learn not to 'snap' at it when it gets a
word wrong ; that alters your pronun-
ciation too and leads to a vicious circle
which is only terminated by bursting a
blood vessel.

The vocabulary is flexible enough to

allow the whole operation of the
spreadsheet to be carried out by voice
without touching the keyboard, but as
Supersoft wisely points out this is not
very efficient. It is much quicker to type
1.23456 or 'PERCENTAGE PROFIT' than
to speak them out one character at a
time.

The most effective way of using
VoiceDrive is to type the data and speak
the commands, which are far easier to
remember when you say them. A
microphone fixing point may become a
standard fitting on micros of the future.

As the voice prints are quite decou-
pled from the ASCII strings in the
vocabulary, it's very easy to change any
command to suit. If you prefer 'Do it!'
ratherthan 'OK',then merely retrain the
system and say 'Do it!' everytime 'tasks
for 'OK'. This could get confusing, so
ideally you would use a text editor to
change the string 'OK' in the supplied
vocabulary file to match.

Scratchpad itself is a nice enough
spreadsheet, with virtual memory to
allow large sheets (up to 25,000 cells),
split screen windows and extensive
Help facilities.

Conclusion
Is it actually useful or just a gimmick? I
can't honestly say that it's much use to
me; as a touch -typist I can enter stuff
much more quickly through the
keyboard. It may find some buyers
among bone -idle executives who re-
fuse to type (and it's a tremendous
status symbol). For anyone with dis-
abled hands, and that includes not only
amputees but arthritis sufferers, then it
could be very liberating indeed, allow-
ing access to hitherto unavailable
technology

Its potential importance is much
more widespread, however. This is
only the beginning. In a few years the
technology will have improved enor-
mously and I suspect that it will start to
give the qwerty keyboard a hard time;
after all why should people have to be
able to type to use a computer? They
don't haveto be able to playthe piano to
use a record player.

It doesn't take much imagination to
extrapolate from this system to one
which uses a mouse or touch screen for
pointing and voice input for data and
command entry. One particular ap-
plication fascinates me and that is in the
field of portable computing; with voice
input, one of the final size constraints
(namely that there must be room for a
keyboard) is removed.

Supersoft is to be congratulated on a
product which works very well con-
sidering the infant state of the technolo-
gy. The product is distributed in the UK
by Microtechnology Ltd of Tunbridge
Wells, tel: (0892) 42949. The package
including the software and the Tecmar
board costs £995 and requires an IBM
PC with 128k memory (and not more
than 256k to avoid memory overlap
with the card's RAM). END
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ADVENTURE GAMES

Real, live MUD!
Essex University has opened its portcullis to adventure games addicts
in the form of MUD, running on its DEC -10 mainframe. The equivalent

of'CB radio in fantasyland', undergraduate Susan Thomas
(alias Endora the Witch )guarantees an infinite number of surprises.

In these days of computer enlighten-
ment, mention the word 'Adventure'
and most people will know what you
are talking about. Ask them for the
name of the best and most exciting
adventure, and many will talk of the
Crowther -Woods original, while others
will hold their breath in awe and
whisper of the infamous Zork.
Thousands of micro users have played
these on various machines, butthe best
adventure game this side of the milky
way is played by very few people, is not
advertised in the computer press and is
not available in any form on any micro-
computer- it is called, simply, MUD.

MUD stands for Multi -User Dungeon,
which is just what it is. Imagine you are
playing an adventure. Let's say you're
in a room of a house, you have found
some treasure, and are now a bit
stumped as to how to get it past the
bookcase, which you can't shift but
which you're certain conceals a secret
passage. You have tried all sorts of
commands to no avail, and are about to
give up when up on your screen comes
the message: 'Tom has just arrived.'

Real-time interaction
This is where MUD leaves other adven-
tures for dead because 'Tom' starts
talking to you! Tom is not part of the
program, but a real, live person, sitting
possibly hundreds of miles away and
exploring the same land asyou are. You
can chat with him, ask him questions,
follow him - he may even decide to
steal some of your hard-earned trea-
sure! You try to talk him into helping
you move the bookcase ...

MUD is similar to most adventures in
that you have to explore, find and
collect treasure, and fight monsters.
Indeed, if you are the only player in the
game then it's like a giant 'Colossal
Cave', only with far better descriptions
and more fiendish puzzles.

Locations range from a gravedig-
ger's cottage, a pine forest, a wrecked
off -shore galleon and the time -
forgotten island, to the dark and
dangerous mines, halls and citadel of
the feared Dwarfen Realm.

Puzzles are many, varied, and often
humorous, like the Pythonesque 'Kick
the beggar' (which results in 'The
beggar moans as your foot smashes
into his face'), orthecatwhich you must

kill nine times ('The cattries to get out of
your way but you graunch its head in').

When you play for the first time, you
select a name and sex for your 'perso-
na', then enter the game as a 'Novice'
with average stamina, strength and
dexterity.

Experience points are gained by
collecting treasure and dropping it in
the swamp - a swamp, because the
treasure then sinks into oblivion and
this stops other playersfinding it again.
Initial treasures are relatively easy to
find as they are mainlyabove ground; it
is these treasures which you use to
build up your experience so that you
have sufficient magical power to go for
the big stuff!

Sounds easy so far, doesn't it? The
fun and challenge really begin when
you realise that there are others after
the same booty, and they may not be as
inexperienced as you!

There are 10 levels in all, from Novice
through Warrior, Hero, Champion, Su-
perhero, Enchanter, Sorcerer, Necro-
mancer and Legend until you reach the
ultimate level and goal, the all-powerful
and immortal Wizard (or Witch).

Anyone can attempt to use magical
spells in MUD, but the higher the level,
the more potent are your magical
powers and the greater your chance of
success - failure often sends you to
sleep, not a tenable position to be in if
you are attacked.

More experience also gives you a
better chance of winning a fight.
Fighting, be it with another player, a
horrifying Zombie or whatever, drains
your stamina and you then need to find
a quiet placeto sleepto build it up again.
Some denizens of the land are pretty
nasty: for example, the dragon which
roams the arcane forest has a stamina
of 800 while the most you can have is
100! This calls for a bit of teamwork-
the intrepid adventurer rounds up a
gang of players and they set off to duff
the dragon up a treat using their
combined strength and stamina; then
it's time to reward you r fellow conquer-
ers

It is a fact of MUD that you will die
many times. Eventually though, you
will know the game well enough and
have enough points and magical power
to sweep through the land zapping
friend and foe, collecting treasure and

avoiding the many pitfalls. In other
words you could say the adventure is
'solved'.

Surprises
At this point, an average adventure
would be over. MUD, however, is not an
average adventure. While you play,
your points slowly accrue until, one
day, wearily dropping your last piece of
treasure into the swamp you get the
message: 'Your level of experience is
now Wizard.' And here begins the real
fun.

Basically, Wizards are go -anywhere,
do -anything -to -anybody, immortal
beings. They 'rule' the game and to
become one is the player's ultimate
goal. They have additional powers to
those available to other players. Any
object can be picked up by them,
wherever it is, without their having to
move from their location. Even mons-
terswhich roam the land are undertheir
control.

Some of the commands available to
Wizards (you'll have to find them outfor
yourself!) include the opportunity to
look at a copy of any player's screen -
in other words, a Wizard can see exactly
what you are doing without your
knowledge.

AWizard can force you to do anything
he desires: try the same to them and
you are curtly informed: 'Not to a
Wizard you don't!' If you make a
nuisance of yourself and generally
annoy other playerswith inane remarks
then you may find yourself transported
to a room with no exits, where you are
left to cool off - if you are lucky. Go too
far and you will be informed that a
Finger Of Death by a wizard has
terminated you, and your character is
dead - permanently.

How to play
All you need to play MUD is a micro with
an RS232 port, a modem and com-
munication software (if you already
subscribe to Micronet then you just
need the software, then simply apply
to British Telecom for a PSS ('Packet
Switch Stream') dial -up account. The
cost is £25 for a network user identity
plus around £25 per year in addition to
telephone charges - most PSS calls
are local though; otherwise, thanks to
the generosity of Essex University's

134 PCW



directors, playing MUD is free.
MUD runs on a DEC -10 mainframe

(too big for your Christmas stocking) in
Essex University, and is such a large
and complex program that it can only
run after about 2am or at weekends -
otherwise the university students
wouldn't be able to run their projects!

There is an advantage to playing at
these unsociable hours (apart from
cheaper telephone bills): the computer
department at Essex has its doors

locked at midnight so students (called
'internals') can only play at weekends.

This may sound like a disadvantage,
as MUD is at its best with many players,
but when you consider that internals
play at the DEC's own terminals run-
ning at 9600 baud while anyone playing
over the telephone network ('exter-
nab') are at 1200/75 baud, then an
external vs an internal is an ill -matched
contest.

There are quite a few externals

playing the game already, some as far
afield as South Wales, Scotland and
even one player from Japan! So, if
you're looking for something a little bit
different from run-of-the-mill adventure
games, MUD might be just the thing.

Details on connecting up to the
DEC -10 and more information on MUD
can be obtained from: Richard Bartle,
Department of Computer Science,
University of Essex, Wivenhoe Park,
Colchester, Essex CO4 3SQ. END
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BENCHTEST

Osborne Encore
Osborne has learnt its lesson the hard way, but despite financial difficulties

the company's outto prove it's still alive and kicking. The Encore is
fully portable, IBM-compatible and builtto a desktop specification.

Will it be competition forthe lap-helds? Dick Pountain finds out.

Three years ago Adam Osborne
changed the face of microcomputing. It
was not only the shape of the Osborne 1
which was novel, though it set the style
for a swarm of imitators (its almost
military functionalism still looks better
to my eye than its smoother rivals).
What was more important was the fact

that you could for the first time carry
around a fully functional CP/M compu-
ter in one lump.

To be safe you still needed mains
power (the battery pack never did quite
materialise), and its weight, at around
30Ibs, provided a good way of develop-
ing biceps. But it worked, and a lot of

people I know still use it as their
breadwinner, humping it around in the
back seat of the car on occasion, but
mainly using it as a desktop word
processing machine. For the most
importantthing of all wasthat Osborne,
far from charging a premium for the
benefits of transportability, actually
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undersold all the desktop manufactur-
ers in a highly embarrassing fashion,
and bundled a heap of industry stan-
dard software to boot (regrettable pun
intended).

Having sold somewhere in the region
of 150,000 Osborne 1s worldwide, the
kamikaze pricing policy finally came
unstuck, and Osborne, in July 1983,
filed for protection under America's
'Chapter 11', roughlythe equivalent of a
voluntary liquidation. The causes of the
Osborne collapse were quite complex,
but a big factor was that the Osborne 1
suffered from being the first in a new
market.

The Osborne 1 had a very small
screen and a limited disk capacity of
90k. As rivals came out with bigger
screens and disks, Osborne had to offer
matching options and each took longer
to emerge than the buoyant market
could bear. Finally came the big one;
the move to 16 -bits and IBM -
compatibility. An IBM-compatible
Osborne was announced, but was
delayed in production, and Osborne 1
sales slumped as potential customers
waited instead for the new machine.
The ensuing cash -flow crisis almost
proved fatal.

The word 'almost' is crucial, because
Osborne is back in business. The
company has reorganised, made
arrangements to clear up its debts (it
will be discharged from Chapter 11
soon) and announced ... a fully port-
able, IBM-compatible computer called
the

The lessons have been learnt, and the
new -look Osborne company will steer
clear of manufacturing; it will market
the Osborne Encore in Europe and the
rest of the world. The machine is

designed by a silicon valley firm called
Vadem, set up by ex -Osborne em-
ployees and manufactured under con-
tract by Selectron of Santa Clara. The
machine will be sold in the US, not by
Osborne but by Morrow Designs, as the
Morrow 'Pivot'.

Like the Osborne 1, the Encore has a
completely new shape, and opens a
new sector of the computer market.
Whereas the Osborne 1 and its succes-
sors (from Kaypro through to 16 -bit
Compaq), are 'transportables' which
require mains power, the Encore is fully
portable with battery back-up and a
weight of around 10Ibs. But, unlike
lap-helds such as the Epson PX-8, the
Encore will havethe full specification of
a desktop 16 -bit computer, complete
with 80 x 25 LCD display. The still secret
offerings from ACT and Tandy will
almost certainly follow into this new
sector.

I said 'will have' above because both
Hitachi and Sharp-the manufacturers
of 80 x 25 screens - have run into
production problems which are de-
laying delivery, and rather than wait,
Vadem/Osborne have decided to
launch and ship an interim version of
the machine with an 80 x 16 LCD
screen.

The machine tested in this review
was a pre -production prototype which
lacked, in addition to the 25 line screen,
the battery pack and the built-in mod-
em. Some aspects of the operating
software were also incomplete. To
make matters even more exciting for
me, the machine was only available for
24 hours on its way through London,
and it had been dropped, smashing the
perspex mock-up case but not affecting
the electronics (one of the directors did
it so no-one got fired!). A second
machine was flown in specially for
photographs and benchmarking.

Hardware
The Encore has that same obviously
new and obviously right look about it
that the Osborne 1 had; obvious in
hindsight that is. An upright flat case
about the size of a medium-sized
cassette/radio holds the drives and
screen, and the front 'lid' folds down
horizontal to become the keyboard.

The test machine had twin 51/4in
drives (each holding 360k) in the recess
at the right-hand side. These are a new
1/3rd height design, a little over 1in thick,
of Japanese manufacture. The stan-
dard Encore will in fact only have a
single drive, the second being an
optional extra. The drive doors are
opened by pressing on a ribbed area,
which both releases the door and partly
ejects the diskette. Fiddling around at
the side of the machine, out of eyesight,
was awkward at first - especially with
the two slim drives so close together. It
became quite natural after a few hours,
but it would be better if the red disk
warning lights could be moved to, or
repeated on, the front of the machine.

An 80 x 16 LCD screen sits in a

window in the front of the case, and this
will be the unit fitted on the machines
shipped in September; however, the
window in the case has a moulded
groove at the bottom so that it can be
opened up to admit the full 80 x 25
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Neatly and compactly designed, the Encore uses the 80086 processor
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screen when it is ready.
Both Sharp and Hitachi

are busy trying to manufacture
these 25 -line displays (Apple, ACT,
IBM, Tandy and who knows who else
are also in the market for them). The
16 -line screen has a reasonably pleas-
ing typeface, and the contrast is neither
better nor worse than that of the Epson
PX-8 (you need good strong frontal
illumination for both). A contrast con-
trol thumb -wheel is situated at the
left-hand side of the case.

One thing that is certain is that this
LCD has a much faster refresh rate than
any I've seen to date. Whereas all the
lap-helds update their display with a
very noticeable lag, the Encore screen
was not noticeably slower than a
cathode ray tube.

Power (15 volts DC) on the prototype
was supplied by a small, boxed power -
supply connected to a large step-down
transformer giving US 110 volts. The
final version will have a similar box
operating at European voltages for the
UK market.

A compartment next to the power
switch will hold a NiCad pack to supply
battery power for up to five hours -
though extensive use of twin disk
drives and modem will cut that down
considerably. The battery pack is the
same sort used in portable video
camera/recorders.

Keyboard
The keyboard is a simple switch -matrix
type, not an 'intelligent' unit with its
own processor- as on the IBM PC. The
63 keys are proper typewriter ones with
concave tops, quite similar to those on
the Tandy Model 100; they have a light
but not unpleasant feel.

A four way cursor group sits to the
right of the space bar and all the IBM
special keys are present, but in different
arrangement because the Encore has
no dedicated numeric keypad. The
Home, End, PgUp and PgDn keys are
the shifts of the cursor keys, while Scroll
Lock and Caps Lock sit outboard of ALT
at the left of the space bar. Vadem has
wisely moved that damnable '/' key
outboard of the left-hand Shift key so
that the bottom row is standard qwerty
rather than IBM. Next to the right-hand
Shift key was a key - unmarked on the
prototype-which functions as an IBM
DEL key, and can be used to reboot the
machine by CTRL ALT DEL. The key
actually marked Del on the keyboard is
conventional backspace delete (like the
original Osborne 1's, it sometimes only
backspaces, depending on the applica-
tion).

Above the keyboard proper is a block
of function keys which are im-
plemented as a ZX81-style membrane
keyboard (though you can clearly feel
mechanical microswitches underneath
the plastic sheet). Ten of these corres-

pond to the IBM function keys
while four below them are marked

with 'icon' -style symbols and perform
special Encore functions (of which
more below).

The whole keyboard swings upwards
to become a lid, covering the screen
and locking two latches with release
buttons on top of the case.

The case on the prototype was
hand -made in paint -sprayed perspex.
The production version will be in
injection -moulded, self -coloured ABS.
There is no carrying handle at the top of
the case; instead sockets are provided
at the sides for a nylon shoulder strap.
Several commentators (myself in-
cluded) have suggested that a suitcase -
type handle would be more useful for
short moves, and one may find its way
onto the production version.

The overall feel of the package is
excellent; it's not too heavy to carry

around town on foot, yet it sits on a
desktop like a proper computer, with
the screen right there where you want it
in front of your face. This is definitely
not a lap -held machine as its whole
shape and balance militate against
perching it on your knees.

The back of the case contains D25
connectors for a Centronics parallel
printer and RS232 (300 to 19,200 baud).
A small empty window reveals where
the separate connector for the auto-
dial/auto-answer modem will sit.
Approval is currently being sought for
this unit, which on European models
will be CCITT standard 300 baud only.
The US versions will have a different-
Bell standard - unit, so frequent
Atlantic hoppers will need to buy a
separate modem and hang it off the
RS232 to cover both territories.

Removal of four screws allows the
back of the case to be opened and

New design 51/4in disk drives; the second disk drive is an optional extra
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reveals a neatly designed single board
with 120 ICs on it. The processor is the
80086 - a CMOS version of the Intel
8086 - which has just become avail-
able in quantity, and of which we shall
be seeing a lot more in the next year or
two. There were three ROMs holding
the Vadem BIOS and the special ap-
plication programs, and a NEC 8318
disk controller to handle the drives.

The standard Encore will have 16, 64k
dynamic RAM chips (128k total), but the
review machine had 512k fitted, in the
new 256k chips - the first I've seen in
the 'flesh'. Most of this was allocated to
a RAM disk; it will be an expansion
option in the final product.

A real-time clock/calendar chip with
battery back-up is used by one of the
built-in programs to keep an appoint-
ments calendar and world clock.

All the rest of the ICs are high speed,
CMOS discrete logic. A spokesman for
Vadem told me that in a later version of
the machine these will all be replaced
by four Gate Arrays (ULAs) but not until
they're absolutely sure that the design
is frozen.

Firmware
The four special 'keys' on the Encore let
you select one of thethree built-in utility
programs, even in the middle of run-
ning an application from disk.

The key with a picture of a disk on it
selects normal operation from the disk
drives. When an application is running
from the disk drives it can be inter-
rupted at any time by pressing one of
the other three special keys; pressing
the 'disk' key then resumes the applica-
tion where it was left off.

The effect is rather similar to working
under Concurrent CP/M, except that the
changeover can be even faster as the
utilities are in ROM, and so don't need
to be loaded and run.

The key marked with a clock selects a
clock/calendar/scheduler program cal-
led the Time Manager, which was only
partly implemented on the test
machine. A screen display of a one
month calendar, the time and a map of
the world in hi-res graphics appears
when you press it. The cursor sits over
today's date on the calendar. All that
could be done with the review machine
was to move the cursor with the arrow
keys around the calendar - when it
moves beyond the first or last day, a
new month's calendar is substituted.

The intention in the finished version
is that the Time Manager will allow you
to enter appointments (stored in a disk
file) which will be displayed in a

window on the screen. As the cursor is
moved to a date, the appointments for
that date will be retrieved and display-
ed. The world map will be incorporated
in a similar way; moving a cursor
across the map will display the local
time for the appropriate time -zone.
Nice ergonomics.

The Time Manager function is
selected by default when you switch the
Encore on, so you need to press the disk

key before you can boot DOS.
The 'telephone' picture key selects a

ROM -based communications program
which works through the built-in mod-
em; since the latter was not fitted to the
test machine, the software merely
produced a non-functioning command
menu, which would allow such para-
meters as parity, stop bits and text
capture to be set. In a similar way to the
Time Manager, the communications
program will allow a file of telephone

only use legal DOS function calls, there
is no problem; as long as a look -alike
has PC -DOS (with its own, non -ripped -
off BIOS) then the programs should
run. Such programs are said to be
'well-behaved'.

Many software houses, though, are
tempted by the demons of more speed
and less code, to write programs which
make direct calls into the IBM ROM
BIOS. These will not run on any
machine that does not have all the BIOS

The Encore is claimed byVadem to be almost
completelyhardware compatible with the IBM PC (the

display is of course the source of incompatibility at
present) and completelysoftware-compatible with

well-behaved PC -DOS programs.'

numbers to be kept on disk and recalled
for use by the auto -dial modem.

The third special key is the calculator,
marked with the four arithmetic sym-
bols. This was not implemented at all
on the prototype. When it is, it will turn
the block of 22 keys starting with T H N
on the keyboard into a standard desk
calculator (with a memory). The calcu-
lator functions are marked in blue atthe
bottom right corner of the keytops -a
full numeric keypad is included.

These special keys are so convenient
to use that one wishes there could be
more of them; there's a tantalising
space big enough for three more, and
three spare ROM sockets on the main
board. A ROM -based word processor
would be very handy indeed.

Software
The Encore is claimed by Vadem to be
almost completely hardware -
compatible with the IBM PC (the display
is of course the source of incompatibil-
ity at present) and corn pletely software -
compatible with well-behaved PC -DOS
programs. It will read disks taken out of
an IBM PC.

IBM's placing of the PC -DOS BIOS in
ROM has lead to a confusing situation
for the look -alike manufacturers (I don't
suppose it was accidental). The IBM
ROM is of course copyrighted, and IBM
has successfully acted against several
manufacturers for infringement. If soft-
ware houses write programs which

Encore
(Olivetti
GW Basic)

IBM PC
(MBasic)

BM1 1.9 1.5
BM2 6.6 5.2
BM3 14.2 12.1
BM4 14.6 12.6
BM5 15.8 13.6
BM6 28.3 23.5
BM7 44.0 37.5
BM8 47.8 3.5 for 100

iterations only
All timings in seconds. Fora full listing
of the Benchmark programs see
Direct Access'.

entry points in the same place as IBM's
(in other words an exact copy of IBM's
BIOS).

Worse still, some well known prog-
rams make calls direct to the IBM
hardware (for example, writing charac-
ters straight into the screen buffer)
bypassing even the BIOS. To run these
you need to duplicate the IBM PC
exactly in all respects, orto getcunning.

The Encore will boot standard IBM
PC -DOS version 2.00 from an IBM disk,
so any well-behaved program will be
run immediately. Well-behaved prog-
rams are not the majority, though,
especially among the best sellers.

Vadem got cunning over Lotus 1-2-3,
the best selling PC program of all, which
is notoriously badly -behaved. It in-
corporated a special 1-2-3 driver in its
BIOS so that a standard IBM copy of the
program can be booted and run. I know
it's true because I did it with a virgin
copy.

At the moment you can't use the
graph functions of 1-2-3 because the
16 -line display is not only a different
size from the IBM's, but it isn't confi-
gured to do bit -mapped graphics. It
emulates 4/5ths of an IBM monochrome
screen. When the 80 x 25 screen arrives
it will emulate the IBM Graphics Adap-
tor's 640 x 200 pixels too. The only
difference will be the lack of colour and
the aspect ratio - the LCD display has
square pixels which makes it much
wider in proportion to its height than
the average CRT.

I tried a variety of other IBM PC
programs in the Encore with mixed
results. The word processors WordStar
and Palantir both worked as they
should, aside from the fact that with
eight screen lines missing some of
Palantir's menus scrolled off the top.
Microsoft Word would not boot nor
would Forth Inc's polyFORTH; the latter
does not run under PC -DOS anyway but
is its own operating system.

Two other PC operating systems that
I tried - CP/M-86 and the UCSD
p -system - would not run, though the
p -system showed willing by reporting
that it couldn't find SYSTEM.INTERP.
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This is an example of the tremendous flexibility and variety
of printing you enjoy with the TI 855. The left hand side of
this page is printed at 35 CPS - TI 855 letter quality speed.

The above section is printed in Prestige Elite. This
section is in Gothic. (There are numerous other styles
to choose from including the Courier Italic used in the
last section).

The TI 855 holds three different plug-in fonts at one
time. You can change from one to another using software
commands or the printer control panel - even in the middle
of a sentence. You get greater flexibility than with any
other printer - with character sets that include shadow,
bold. expanded, compressed, super and sub scripts,
proportional spacing, true underlining and descenders.

This is Courier Italic - another of the TI 555 plug-in fonts.
You'll find the TI 855 ideal for every printing job from letter
quality correspondence, contacts and reports to spreadsheets,
charts and graphics, invoices, purchase orders and cheques.

It really is like getting two printers

The newTI 855.
Letter -qualityor speed,now one

microprinter letsyou have it bothways.
The TI 855 is like two printers in one-at
one low price. You get the unrivalled speed
of TI dot matrix draft copy. Plus the
sharpness of the most advanced matrix
technology for letter -quality print.

Built to the same world-beating
standards of reliability as the OMNI 810,*
the model 855 microprinter is compatible
with all major personal and professional
computers. And it provides both RS.232-C
and "Centronics -type" parallel standard
interfaces.

Software compatible
The TI 855 uses industry standard escape
sequences for compatibility with virtually all
third -party software.

And for those with proprietary software
needs, a model is available with ANSI
standard escape sequences.
*Trademark Texas Instruments.
Official computer to the Amateur Athletics Association
and British Amateur Athletics Board.

Tough font modules for
quick character changes

With the TI 855 you get all the choice but
none of the problems daisy wheels give you.
Fonts come in durable plug-in modules.
And the printer holds three at one time.
Each can be accessed individually. Each
contains both draft and letter -quality
character sets.

More productivity than any other
microprinter

The TI 855 gives you both friction and
tractor paper feed, plus an optional sheet
feeder-critical for word processing. A quick-

change snap -in cartridge ribbon. Raster and
mosaic graphics. And intelligent printing for
fastest document throughput.

Versatility, compatibility, reliability,
productivity. They all add up to the TI 855.

For more information or your
nearest stockist, ring Bedford
(0234) 22 3722.

TEXAS
INSTRUMENTS

Creating useful products
and services for you.



The queerest experi-
ment was running Laboratory
Microsystems' PC Forth. This
booted up OK, but seemed at first not to
accept input. When I pressed the DEL
key, however, everything I had typed
not merely appeared on the screen but
had been correctly executed! Tantalis-
ing stuff; clearly a quite trivial patch
would make it work properly if one only
knew what.

A call to Vadem's chief designer
elicited the following list of IBM prog-
rams that were known to work correctly
on the Encore: WordStar, 1-2-3, Multi -
plan, dBase II and NewWord. The latter
is a WordStar look -alike written by
ex-Micropro employees, which
Osborne is going to bundle with the
machine.

Vadem says that Microsoft's GW-
Basic will run on the Encore in its
generic MS-DOS form, though I found
that neither IBM Basic nor Basica will.
This may be connected with the fact
that the IBM has Basic in ROM; the disk
versions probably rely on some of the
ROM routines.

As shown in the Benchmarks box the
Encore's Benchmarks are slower than
the PC's. On the subject of speed all the
programs I ran responded about as fast
as they do on the PC, and the disk
operationsfelt about right, too, booting
PC -DOS in 10 seconds.

Expandability
The standard Encore will have one disk
drive, 128k of memory and mains
power only. An extra disk drive, 256k or
512k of memory and a battery pack will
be optional. The 80 x 25 line display will
become standard fitting when it's
available in volume.

Osborne was not prepared to discuss
details, but admitted the principle that
early buyers would be offered a special
price for upgrading.

Documentation
No documentation was available with
the prototype machine.

Prices
Though Osborne executives were very
cagey about pricing at the press confer-
ence where Encore was announced,
they implied that the cost would be
competitive with 'transportable' PC -
compatibles such as the Compaq. This
suggests a price of around £1500-1600
for the standard machine.

Shipment is planned to begin in
September of this year, with or without
the 25 -line display.

Conclusions
It looks as though OsborneNadem may
have done it again. The Encore at last
makes all the capabilities of a desktop
business computer available in a fully
portable form. It looks and feels like a

new kind of computer, and
the package feels right. As it sits

on the desk in front of you, you start
to wonder: 'Why should a computer
take up any more room than this?

The dedicated keys for the ROM -
based utilities are a treat to use, and
make one wonder if this isn't perhaps a
better way to go than mice and
windows and all that stuff. After all, in
every other sector of consumer design,
'push-button' operation has become
the paradigm for ease of use-just look
at radios, TVs and washing machines.

There are a few provisos to this
fulsome accolade though. Firstly, it
only applies to the full 25 -line display
version. The 16 -line version is an

that it up no more desk space than
a radio; in fact one of those 'ghetto
blaster' radio/cassettes provides rather
a good analogy for this machine's
portability, whereas a lap -held is more
like a Sony Walkman. A lap -held
machine works best when used with
only a RAM disk, as a 'satellite' to a
home -based desktop. The Encore,
however, could happily serve as your
only computer.

Thirdly, someone just has to invent a
low -powered light for illuminating LCD
displays- preferably some sort of thin
strip that clips along the top of the
screen. It's just too inconvenient only to
be ableto use them in brightly lit rooms,
which is the case at present.

`Most buyers will probably use it as a mains powered,
desktop computer, but take it home everyevening and
on business trips too. And it can fold up so that it takes

up no more deskspace than a radio.'

uncomfortable compromise, which
will require some software packages to
be modified in order to be usable.

It's a pity the Encore couldn't have
had the full screen at launch, though in
the present cut-throat state of the
market I can quite see why Vadem is
nervous about holding back for too
long.

Secondly, don't expect to see the
Encore displacing the lap -held
machines. The battery life will be quite
low when the disk drive(s) and modem
are in constant use, and small as it is,
you can't easily use it in a crowded
meeting hall or in the back seat of a car.

Most buyers will probably use it as a
mains powered, desktop computer, but
take it home every evening, and on
business trips too. And it can fold up so

Asto the question of IBM PC compati-
bility, the Encore is already capable of
running some of the best selling PC
programs. If it's a sales success (as it
surely must be) then software houses
will start to take account of it when
configuring their products, as many of
them already do with Compaq.

One fina I point; the bundling of only a
word processing package with Encore
looks positively mean compared to
Osborne 1.

Perhaps that is the lesson learnt from
the collapse, but perhaps also it is a
reflection of the diminished value for
money and higher profit marginswhich
seem to have been the most tangible
results of the 16 -bit 'revolution' so far.

END

Technical specifications
Processor:
Memory:

Display:

Storage:
Keyboard:

Modem:

Power:
Size:
Weight:
Clock:
Calculator:
Comms:

Bundled software:
Options:
Battery:

80C8616 -bit
128k RAM expandableto 256k using 64k DRAM or 526k
using 156k DRAM
16 line x 80 column LCDtext and graphics,480 x 128 pixel
addressable
360k integral 51/4in floppy disk drive
63 alphanumeric keys, 10function keys, 22 key calculator
(keyboard overlay)
Integral 300 baud auto-dial/auto-answer Bell CCITT& NTA
Centronics parallel port
15v DC supplied byAC/DCadaptor, battery circuitry
Height 9.5in,width 13in, depth 5.5in
9.5lbswithstrap(excl battery)
Real-time addressable with battery back-up
Fourfunction windowing
Terminal emulation program functions integrated with
modem
MS-DOS 2.1: NewWord word processor
Second integral 51/4infloppydrive,25 x 80 column display
Rechargeable removable 1.8AhNiCad,weight 1.51b.
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BANKS' STATEMENT

Knife or boomerang?
Creating a market fora product is a well-known marketing

strategy. But it's a dicy business, especially if you're no
longer the sole contender . . . Martin Banks wonders
whetherSinclair has bitten off more than it can chew.

One of industry's more adventurous
pastimes is setting out from scratch to
create a new market which it can then
service with the new product it has just
developed. It will invariably be a

product that potential purchasers
would not claim to need, until they saw
one in action and decided to change
their minds. For the companies that
succeed in creating the new market,
however, the excitement, rewards and
potential for disaster can all be great.

Take Nascom, for example, a com-
pany that created, almost single-
handedly, the market for cheap kit
computers in this country with the
launch of the Nascom 1 of blessed
memory. It wasn't the first small kit
micro onto the market, but it was the
first cheap machine to have a real
keyboard and Basic available in the
price, compared to the toggle switches
and machine code of its rivals.

The story is familiar. Nascom sold, at
its launch in Wembley, as many
machines as it thought might take nine
months or more to sell, and sold them in
just one morning. Demand outstripped
supply, the latter being exacerbated by
the fact that the design hadn't even
been properly finished.

Sir Clive Sinclair then created the
next market-the sub -£100 assembled
micro-with the launch of the ZX80. To
date, via the ZX81 and the Spectrum, he
and his company have not looked back,
and have not ducked the challenge of
creating more new markets.

The Cambridge mafia are still at it,
aren't they? Earlier this year the QL was
launched which, we were portentously
informed, stood for 'Quantum Leap'.

With past attempts at creating new
computer markets Sinclair has been
conspicuously successful. So if the QL
is not aimed at one of these existing
market sectors, such as games
machine or small business systems,
then it is intended for some new market
altogether. As the company has indi-
cated that it intends this to be the case,
what are its chances of success?

Just a cursory glance at the specifica-
tion of the QL will show it falling easily
between the two stools of games player
and business machine - over -

specified for one and arguably under -
specified for the other. The market at
which it has been aimed is the new
home/professional user. The trouble
with this sector, from Sinclair's point of
view, is that it is only new in practice.

It has been obvious for a couple of
years that such a market would exist at
some time. The trend in hardware
pricing made it certain that the facilities
would be available at an affordable
price, while the trends in small compu-
ter utilisation pointed towards people
looking to have processing facilities at
home that were up to doing 'real' work.

The problems that face the QL,
therefore, are more complex than the
almost standard ones of late first
deliveries and lashed -up first versions.
If Sinclair had this market to itself these
would be only a temporary hindrance
to future fortunes, as they were with the
ZX80, '81 and Spectrum.

Unfortunatelyfor Sinclair, it is not the
only contender for the favours of the
home/professional user. Several other
companies have either made a declara-
tion or made announcements of intent,
and the range of options available to the
user is quite wide already. The QL must
stand on its merits, rather than on the
fact that it is the only contender in an
area that no-one had thought of.

Some of the competition, most not-
ably Amstrad and to a lesser degree
Triumph Adler, is following a different
route to the market from Sinclair, yet it
is one that has, if anything, a slightly
better chance of succeeding than the
QL. That route involves one of the
oldest, and occasionally most hated
artifacts of the whole microcomputer
scene-the CP/M operating system.

Now, this has been written off as
obsolete and antiquated more times
than anyone cares to remember. The
trouble is, it won't lie down and die
decently. Instead it keeps finding new
markets, the latest being the home/
professional user. In an age when
techno-flash is the accepted order of
the day it may seem strange to find
something so palpably 'old' maintain-
ing such an influence in the market. It is
its age, however, that may prove the
key to its future success.

I am one of several million people
sceptical of CP/M as a user-friendly
operating system. What it does have,
however, is straightforward clout in the
market where it counts - applications
software.

For many professional users, who
perhaps work both at home and at an
office, there will be the possibility of
working with a small computer that
uses the same environment as the one
at work. With packages like BSTAM and
a modem, the two systems could even
communicate.

Boring and old technology they
certainly are, but CP/M hardware and
software is now pretty reliable and for
the majority of users in this new
home/professional market -place, that
is going to be at least as important as
new advances in technology or design.

Against this, the QL offers the prom-
ise of considerable processing power
and an operating system that, when it is
fully operational, will make CP/M look
archaic. Unfortunately for Sinclair, as
recent reports have indicated, such
promise is still in the future.

The Microdrives are an interesting
innovation but could prove a positive
hindrance to the success of the
machine. Unless Microdrives and car-
tridges are freely available to all soft-
ware producers they will stay a non-
standard medium, obliging software
houses to consider carefully whether to
invest in the QL market. Such invest-
ment will also be prejudiced by the new
operating system, especially as it still
seems to be incomplete. Without abun-
dant applications software the QL could
be beaten to the punch in this new
market.

There have been the expected strong
suggestions that the QL was launched
in January as a pre-emptive strike
against such as the Apple Macintosh,
and that it should not have been
launched until April at the earliest.

Only time and the market -place will
tell whether the knife the company has
thrown at the opposition will strike
home, or turn into a boomerang. If it is
the latter, it will be interesting to see if
Sinclair can catch it, or duck in time.

END
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HOW To
comPtir

MOTH
Prices of our business computers

currently start at £1,395.
If buying one saves you only £40 a

week it will pay for itself within a year.
And we won't sell you one unless

we can prove it will pay for itself.

HOW CAN WE PROVE YOU'LL PROFIT?
Our consultants will listen while

you explain how your business works.
Having defined the task, they match

the appropriate software program with
the most suitable computer.

Then they will show you how you
could use it to improve efficiency, save
time and boost the bottom line.

If they can't kt
produce a case that w o
convinces you that
your computer will pay for itself
long before it is outdated,

shake hands and say goodbye.
Get in touch with ACT Computer -

World right now. At worst, all it will cost
you is a little time.

At best, you could gain a great deal.

CAN COMPUTERWORLD BE IMPARTIAL?
Frankly, no. We are backed by ACT

who make the fastest selling range of
16 bit computers in Britain.

We believe their award -winning
Apricot range of computers and the
top selling Sirius (over 25,000 sold in
the UK) are the best 16 bit computers
available.

We would like to show you why

PUTER
they're easier to use
and better value

RIL
care to mention.

than anything you

We also stock a full

WE TALK BUSINESS, NOT COMPUTERS.
BRISTOL 1 Clifton Heights, Triangle West Bristol. Tel: 0272 277104  CAMBRIDGE Mitcham's Corner, 1 Milton Road, Cambridge. Tel: 0223 66444  CRAWLE
Tel; 031-337 9870  ENFIELD 489 Hertford Road, Enfield. Tel: 01-805 0903  GLASGOW Anderston Centre, Argyle Street, Glasgow. Tel: 041-221 8413 LIVE
Reading. Tel: 0734 508787  SHREWSBURY Park House, 38 Abbey Foregate, Shrewsbury. Tel: 0743 68167  SOUTHAMPTON 5 London Road, Southampton. Tc

Hazeldine House, Telford Town Centre. Tel: 0952 506664  WOLVE



range of peripheral equipment for use
with our computers.

And nobody in Britain has a larger
library of published business software
than we do, with the Pulsar and Apricot
ranges.

We will provide training for your
staff and continuing after -sales support
in the form of advice on getting the
best from your equipment And how to
add to it

And in the event of technical trouble,
ACT provide a repair and maintenance
service.

WHEN IS THE RIGHT TIME TO BUY?
New developments seem to appear

almost weekly in computers. And people
often hesitate to buy fearing that some-
thing better will come out just as they've
put their cash down.

Certainly, ACT is in the
vanguard of new product
developmentThey have the
best team of development
engineers and designers in
the world.

They are devoted to the
idea of keeping a year
ahead of the field with new
products.

Which provides a bit of
a safety margin.

For example, we've just
introduced the amazingly
user friendlyApricotF1 com-
puter and the new Apricot
Super Portable.

But when all is said and
done there is only one
question.

Will it pay you to buy a
computer?

If so, you'll amortise the cost in a
very short period whether you need
the cheapest Apricot computer priced
around £1,000 or a multi-user system
costing many times as much.

Call one of the numbers below and
arrange to meet an ACT ComputerWorld
consultant. He will clarify the issues
and give you a straight answer.

If you prefer, send in the coupon
and we will send you more information.

ACT ComputerWorld Limited, ComputerWorld House, 43 Calthorp71
Road, Edgbaston, Birmingham B15 1TS. Tel: 021-455 8484.

 Please send me further details on the Apricot range of products.
 Please send me further details of the other products and services you
can offer my business.  Please keep me informed of future events at
my nearest ComputerWorld store.

Name

Position

Company

Address

Telephone No. PCW8/84 I

14 High Street, Crawley. Tel: 0293 543301. DERBY 10 Friar Gate, Derby Tel: 0332 43090  EDINBURGH West Coates House, 90 Haymarket Terrace, Edinburgh.
POOL Churchill House, Tithebarn Street, Liverpool. Tel: 051-2361112  NUNEATON 46 Church Street, Nuneaton. Tel: 0203 328967  READING 70-72 Kings Road,
0703 336344  STOCKPORT 68-70 Lower Hillgate, Stockport. Tel: 061-480 2822  SWINDON 8 Sheep Street, Highworth, Swindon. Tel: 0793 762449  TELFORD
HAMPTON Security House, Cleveland Street, Wolverhampton. Tel: 712121.



Dragon Professional
The sudden demise of Dragon Data unfortunately coincided with
the company's entry into the business market. However, Liz Coley

feels the Dragon Professional may be justthe thing to getthe
company back on its feet.

After months of speculation we all
shook our heads as Dragon Data
entered the hands of the receiver on 31
May 1984. At the same time the 31/2in
disk drive, modem and 0S9 -equipped
GEC Dragon Professional appeared for
review at a suggested price of £699,
with a single drive, and £849 with
double drives (incl VAT).

The '64 repackaged for business'
flavour of the machine illustrates the
dogged refusal of this Dragon to lie
down despite a series of PR and
marketing hashes that destroyed most
of the company's credibility as a

manufacturer of home computers.

Rise and fall
Dragon Data commenced trading at the
end of 1981 as an attempt by Swansea's
Mettoy Ltd to grab a share of the rapidly
expanding home computer market. To
this end the Dragon 32 took shape as a
low-cost alternative to the Tandy TRS-
80 Color Computer, complete with the
same Motorola 6809 microprocessor,
16k Microsoft Extended Color Basic and
32k of user RAM. This, coupled with a
recommended retail price of £199-the
same as the 3.5k equipped VIC at the

time and £150 less than the Tandy -
promised a bright future when the 32
was announced in August 1982.

Initial high demand stretched the
manufacturing and cash resources of
Mettoy to the limit. By October 1982
most of Dragon Data had been sold off.

The new company seemed a viable
proposition, but a curious lack of PR
know-how put the focus on Mettoy's
now irrelevant problems and gossip,
fuelled by competitors, caused confi-
dence in Dragon to nose-dive.

September 1983 saw the launch of
the 64 plus 175k single and double disk
drives at the PCW show, coinciding
with a further £4 million cash boost
from shareholders - which again
highlighted Dragon's difficulties. The
64 was received with muted enthu-
siasm and, a month later, Mettoy
showed incredibly bad timing by
folding.

Although Mettoy's financial interest
in Dragon Data was a scant 18%, the
memory of Dragon beginnings was
fresh in the minds of all concerned.
Limited development and frenzied but
ineffectual marketing continued until
February 1984 when another of the

Prudential's heavy investments, GEC,
was called in to oversee sales and
marketing and to lend its respected
name to prop up the now mistrusted
Dragon logo. Freed of marketing re-
sponsibilities, hard core Dragon people
concentrated efforts on development,
working to extend the GEC Dragon
catalogue to include low-cost, self-
contained business systems, such as
the Professional, in an attempt to
improve credibility but, it appears, too
late and too expensive. GEC Dragon
ceased trading on the point of launch.

Hardware
The Dragon Professional is, essential-
ly: a Dragon 64 PCB redesigned to make
room for the modem, disk controller
and disk expansion port, additional
diagnostic ROMs and a composite
video output.

Along with this come one or two 500k
(340k formatted), 31/2in Sony disk
drives, an efficient switched mode
power supply and a 1200 Baud Prestel
1/600 Baud machine link modem.

Everything comes in a standard
Dragon bottom case with a restyled top
cover that continues the slope of the
rickety Dragon keyboard to the rear of
the machine to form a wedge, increas-
ing rear headroom in the process.

Immediately above the keyboard on
the left side are two minute LEDs; red
power -on to the left and a green one to
the right connected with modem opera-
tion.

The now familiar Sony micro floppy
drives and the power supply are con-
tained in a second wedge above the
LEDs, with extra ventilation slots along
the top. Drive door 0 emerges on the far
right of the front panel. Drive 1 (if fitted)
sits on its left next to a new GEC Dragon
'The Professional' logo, complete with
green and blue 'go -faster' stripes. Each
drive door panel sports a disk -eject
button to the right and a red disk -in -use
LED to the left and is finished in a light
grey that enhances the visual effect of
the otherwise mid grey livery.

The connectors fitted round the edge
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of the bottom case follow standard
Dragon layout with a few changes. To
the right is the expected cartridge
connector. The left-hand side has the
same line-up as the 64 with the
exception of a one metre modem lead,
fitted with a swish British Telecom
'phone plug, in place of one of the
joystick ports.

This leaves TV output, reset button,
modem lead, RS232 port, joystick port,
tape connector and parallel Centronics
printer port. Major surgery on the rear
replaces the 'D' type transformer con-
nector and push-button on/off switch
with a one-piece mains supply panel
consisting of a 3 -pin Euro mains con-
nector and a robust rocker switch.

Looking from the rear, the monitor
socket remains to the right of the supply
panel but gainstwo pinsto provide RGB
and composite video in the same cable.
On the far left a new disk expansion
connector allows the Professional to
control up to two additional Dragon
drives.

Removing four screws, one in each
corner on the underside, frees the top
case. There's an awful lot packed in
there! As in the rest of the Dragon
range, the keyboard lies across the
front of the PCB attached by four
screws. A two inch gap allows access to
the 6809 - with the rest of the PCB
covered by a very solid cast aluminium
frame fitted across the case providing a
mounting for the closely -packed, fibre-
board covered drives (on the twin drive
review model) and power supply. This
doubles as a massive heat sink in an
attempt to disperse the excessive heat
generated by the drives and, more
importantly, the power supply. Mas-
sive though it is, the heat sink should
have the aid of a cooling fan to keep this
crowded environment cool, but more
of that later. Sensibly, the drives are
fitted with long ribbon cables so that
releasing four easily accessed screws
allows the frame to be swivelled
backwards away from the case by
simple removal of the PCB power
connector. The rear half of the board is
now open to scrutiny.

In the new layout the eight 4864 RAM
chips from the 64 now extend under the
keyboard from the right of the socket
mounted 6809. Other socketed chips
include the 6847 video display control-
ler, 6883 SAM synchronous address
multiplexer and the 8346 disk control-
ler, as fitted in the Dragon disk interface
cartridge, mounted directly beneath
drive 0. Modem components are sol-
dered directly into the board, adjacent
to the cable outlet. The extensively
reworked PCB layout seems relatively
free from gross, hardwired after-
thoughts, although there are two small,
neatly fitted PCBs soldered proud of the
board, possibly due to putting quarts in
pint pots!

In use
The review model supplied was highly
temperamental in that it played ball for

a short time, usually about an hour,
then randomly refused to obey com-
mands and pretended that some files
on disk didn't exist. This got rapidly and
progressively worse until the machine
gave up completely, requiring several
hours to recover. Dragon personnel,
when questioned, didn't seem at all
surprised at this phenomenon and a
second Professional was provided
which soon suffered the identical
problem.

Judging by the amount of heat
transferred to the plastic case and,
more alarmingly, to microfloppies
within drives, the massive heat sink is
definitely not enough to prevent heat
from affecting operations. As an aside,
interesting hang-ups could be obtained
on both machines by pressing lightly
on the case above the power supply. I
persisted with the machine, on and off,
over two days of these problems but
tests of the supplied software were, of
necessity, patchy and sketchy (a new ad
agency?) as a consequence.

On power -up the Professional
assumes 51 -column monochrome
mode. This is actually the 256x 192,
high resolution Dragon graphic mode
4, using simplified characters for stan-
dard text.

However, Dragon has taken the
trouble to produce an attractive system
boot menu that includes the Profes-
sional logo. Options given are 'B' to
access the built-in Microsoft Basic and
'D' to boot a system disk in drive 0, in
this case OS9. 'B' selects a 32k Dragon
configuration complete with Microsoft
copyright banner and lurid green
screen. Curiously, EXEC (ENTER), the
normal method of claiming the extra
32k of RAM, returns a syntax error.
Also, Dragon DOS is not supplied so
DOS commands have no effect from
Basic and alternative routines were not
apparent.

Software
Selecting 'D' from power -up scrolls the
display, resulting in the appearance of a
delightful Sony drive and microfloppy
graphic, inviting the insertion of the
system disk. The 'shell' of essential 0S9
control routines takes about 20 seconds
to load. On completion a 1980 Motorola
and Microwave copyright banner
appears with an invitation to 'log on'.
The 'OS9': prompt follows. On comple-
tion of a task the prompt reappears to
remind you that you're still in OS9.

OS9 was developed by Microware as
a Unix equivalent for the 6809, specifi-
cally to support compiled Basic 09.
Although 0S9 requires 96k of code,
only the shell is held permanently in
memory acting as the middle man,
calling command routines from the
remaining 80k on the system disk as
required. This is possible because the
6809 uses position -independent code,
or PIC, that can be loaded into, and run
from, any point in memory. This makes
memory management very efficient
and enables several separate programs

and routines to be stored at once.
In addition, files are stored on disk

(and, in a limited fashion, in memory) in
a multi -level directory file system confi-
gured as a 'tree' structure where the
main (or root) directory of a disk
containsfilenamesthat can referto files
of directories to other files, and so on,
though any file can be called directly by
name, however far up the tree its
directory is.

Another important feature is that
OS9 supports, and the 6809 is capable
of, some background processing,
enabling limited multi -tasking.

All three business packages supplied
with the Professional are contained on
separate disks and depend on OS9 to
operate. These were reviewed on the 64
in the June 1984 issue of PCW but it's
worth noting in passing that Stylo-
graph suffers badlyfrom the 51 -column
screen and makeshift characters. It's
almost impossible to use on a standard
TV.

The review machine was not sup-
plied with software to drive the modem
or any further indications of modem
performance, therefore its function
cannot be assessed.

Dragon has further 0S9 packages
available, at extra cost, such as the
compiled Basic 09, a 'C' compiler,
Pascal, Cash & VAT bookkeeper, Stock
Recorder and an Editor/Assembler/
Debugger; all at less than £80 per
package.

Documentation
No specific Professional manuals were
supplied; but if they match the standard
of the readable and thorough, 64 -
orientated software manuals they will
be adequate for all but the most
demanding user.

All the software manuals abandon
rear indexes in favour of detailed
Tables of Contents at the front, refer-
ring to clear paragraph headings by
page number. I found this extremely
convenient for finding particular com-
mand routines. I also liked the use of
coloured pages for sections that refer to
separate modules on the same disk.

Conclusion
The Professional certainly offers con-
venience, and better value than a fully
equipped Dragon 64. Broadly:
. . . If Dragon recommences trading;

. If the quoted prices are realistic;
. . . If the cooling problems are over-
come;
and

. If a new incarnation of Dragon can
regain lost credibility;
. . . then even counting the QL the
Dragon Professional would be hard to
beat for small businesses.

Given suitable mouse and icon -
driven software, eminently feasible
with 0S9, it would fulfil Dragon's
promise of a self-contained, easy to use
system at low cost, and clean up!

If not . . . Nothing.
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COMMODORE

Flag setting on

logic instructions
Mario Gianota explains the purpose of AND, ORA and EOR logic

instructions in assembler language with the aid of a 'guessing game'
program. Although written for the Commodore 64, it is easily

adaptable to a wide range of micros.

How good a communicator would you
be if your vocabulary only consisted of
two words? At electronic level that's the
only language computers understand.
What they can do that we can't is to
string these two words together and
recognise them at very high speeds.

It's usual to describe a binary (two -
state) system in terms of switches
being on and off. At electronic level,
though, it's not language but voltage
that counts, and logic chips contain
circuitswhich reactto, or deliver, one of
two possible voltage levels. Logic 1,
known as 'high' actually means that the
voltage present in that part of the circuit
is somewhere between +2.8 and +5
volts, while Logic 0 or 'low' corres-
ponds to a voltage between 0 and 0.8
volts. Thus, high and low voltage are
the electronic equivalent of on and off
or yes and no in human language.

Logic gates
The circuits printed on micro chips
consist largely of logic gates, which are
essentially switches with one or more
inputs and a single output. They have
names such as AND, OR and EOR
(pronounced Eyore, as in Winnie the
Pooh).

Instructions with similar names pop
up in assembler language and, like the
gates, act on input data and produce an
output.

One of the most difficult leaps the
assembler language learner has to
make is understanding how these logic
instructions work. The object of the
program presented here is to show how
the assembler instructions AND, ORA
and EOR work and for what input
combinationsthe zero and carry flags in
the processor status word are set.

Flags
Those of you who've been following
our Teach Yourself Assembler series

will be familiar by now with flags. These
are sections of a processor's memory
which indicate whether any or all of a
number of predetermined conditions
have arisen during the execution of
instructions by the processor. For
example, if the result of an arithmetic
operation is zero, then the zero flag will
be set (in most processors this means it
will be 1 rather than 0). If the result of an
arithmetic operation produces a carry,
the carry flag will be set. Equally, a
program can look up the state of a flag
and branch to its next instruction
depending on the result.

The program here is in the form of a
guessing game with points awarded for
a correct answer and double or triple
points awarded for guesses written in
hexadecimal or binary notation.

Program breakdown
Lines 10-90 are the main command
lines which initialise the variables then
GOSUBs the middle of the program,

case 1 is ORA (OR the accumulator with
the memory) and case 2 is EOR
(exclusive -OR the accumulator with
the memory). At the end of the begin-
ning the screen is cleared. The program
returns to the main line.

The main line sends the program to
the MIDDLE at 20 000 - 20 990.

The MIDDLE does six jobs:
(1) It picks one of the OPERATIONS -
AND, ORA or EOR..
(2) It picks a number to go in the
accumulator register.
(3) It picks a number to stand as the
contents of a memory location.
(4) It accepts a guess from the user as to
the contents of the accumulator after
the operation has been completed. It
translates the guess from binary or
hexadecimal back into decimal.
(5) The operation is performed and the
flags are set.
(6) The player's guess is checked
against the result of the operation.

The user should run the program and

'One of the most difficult leaps the assembler language
learner has to make is understanding how logic instructions

work.'

waiting for a keypress before looping
back to the middle again. It istherefore a
Q -shaped program with a beginning
and a middle but no end. The beginning
is visited once -the tail of the Q -then
the program is a loop.

The beginning runs 30000 to 30 990. It
sets up HX$ for use in translating
hexadecimal numbers. A random func-
tion is set up to produce questions. The
score PNTS for points is set to zero. A
title string is set up to show which
columns on the screen are binary,
hexadecimal, decimal, negative flag
and carry flag. Then the three cases are
set up in a small array of $ (2). The OP
stands for OPERATION. Case 0 is AND,

put '°/0' in front of a binary guess, and '$'
in front of a hexadecimal guess. Since
binary is the way to understand these
operations, binary guesses which are
correct are rewarded more than the
other two kinds of guess.

Notes
The program will run on any Commod-
ore machine. Bychanging the character
string commands for HOME and
DOWN CURSOR, it will run on any
micro supporting DEF as a basic com-
mand. By changing FNA (B) to a GOSUB
routine, it will run on any micro whose
Basic supports arrays.
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0

1 REM *** * * ** .********************************* ****
2 '

3 REM TO SHOW MPU CHIP
4

5 REM FLAG SETTINGS ON
6 '

7 REM LOGIC INSTRUCTION
8

9 REM ****************************************************
10 REM

- MAINLINE OF PROGRAM
20 GOSUB 30000
30 GOSUB 20000
40 PRINT

50 BS = "PLEASE PRESS 'SPACE" :X=1:0= 15 GOSUB 7000
60 GET AS
70 IF AS = "" THEN 60
80
90 GOTO 30
1000

1001 REM *** SET NEGATIVE AND ZERO FLAGS 0 *** *****
1002
1197

1198 REM SET NEGATIVE FLAG BY BIT 7
1199 :

1200 NEG = ABS( INT( ACC /128 )

1297

1298 REM SET ZERO FLAG IF ACC. ZERO
1299
1300 ZERO ( RC = 00 ) * ( -1 )

1397
1990 RETURN
5000

5001 REM *** DECIMAL N TO HEXADECIMAL Hr *****************
5002
5100 HI = INT( N / 16
51f0 HN$ = MID$( HXS HI + 1 J 1 )

5200 LO = N - HI * 16

5210-HN$ =;MN$ * M1D$4 HX! LID + 1 1

5990 RETURN
6000
6001 REM *** DECIMAL N TO BINARY ENS 0)000*** ***
6002
6100 ENS = '"

6200 FOR Q = 7 TO 0 STEP
6210 :BITS = "0"
6220 :IF (N AND 210 ) THEN BITS "

6230 ENS = BN$ + BITS
6240 NEXT
6990 RETURN
7000

7001 REM *** PRINT B$ AT X Y ***WOW*** **** ****
7002
7100 PRINT CHM 19 ) REM HOME CURSOR
7200 FOR YY = 0 TO Y
7210 PRINT CHR$( 17 ); :REM DOWN CURSOR
7220 NEXT
7300 PRINTTABI X ) BS;

7990 RETURN
8000
8001 REM *** BINARY ENS TO DECIMAL N *********************
8002
8100 N = 0
8200 FOR Q = 0 TO 7
8210 IF VAL( M1D$( ENS4+1)1 I ) THEN N= N + 2T ( 7 - Q )

8220 NEXT
8990 RETURN
9000 :

9001 REM *** HEXADECIMAL HN$ TO DECIMAL N ******* *******
9002
9100 A = ASC( LEFTS( HNS,1 ) ) - 48

9110 B ASC( RIGHTS( HN4,1 ) ) - 48
9200 N B + 7 * ( B>9 ) - ( -1 ) *

( 16 * ( A + 7 * ( A>9 ) ) )

9990 RETURN
10000
10001 REM *** AND THE ACCUMULATOR WITH THE DATA **********
/0002
10100 ACC = ACC AND DT
10200 GOSUB 1000
10990 RETURN
11000
11001 REM *** OR THE ACCUMULATOR WITH THE DATA ***********

11002
11100 ACC0 ACC OR DT
11200 000UB 1000
11990 RETURN
12000
12011 REM 00 EXCLUSIVE -OR THE ACCUMULATOR WITH THE DATA *

12002
12100 ACC C ACC OR DT ) - C ACC RND DT )
12200 001U0

12000 RETURN
MOO !
SIM REM ****MIDDLE####«w4#*#####********************
20102
20100 REM CLERRSCREEN,PICK CRSE,PRINT HERDER
20101
20110 PRINTCHR$(147):REM CLEAR SCREEN
20120 MRX 3 MIN - 0 CASE - FNA(B)
20130 PRINTTRB(10) OPS( CASE )

20140 B$ = HEADERS ,X=1:Y= 3 ' GOSUB 7000
20190
20200 REM PRINT TRANSLATIONS OF ACCUMULATOR CONTENTS
20210 MAX = 255 : MIN = 0 N FNR(B)
20250 YO = 5 : GOSUB 21000
20260 ACC
20300 REM PRINT TRANSLATIONS OF DATA ADDRESS CONTENTS
20301
20310 N = FN (B)
20320 YO = 7 ' GOSUB 21000
20330 N

20390 '

20499 REM GET & SORT GUESS 'INTO BINARY HEX OR DECIMAL
20500 B$ = -" x = I = 9 :GOSUB 7000
20510 INPUT"RESULT "13$
20520 IF LEN( 0$ ) < 1 OR LEN( OS ) i 9 THEN 28522
20530 A$ = LEFTS( 35,1 )

20540 CS = RIGHTS( OS,LEN( 3$ ) -1

20550 IF A$ C> CHU( 37) THEN 20600 : REM GUESS NOT IN BINARY
20560 BN$  C$
20570 00SUB 0000
20580 F = 3
20590 0070 20700
20599
20600 IF A$ C> CHO( 36) THEN 20650

REM GUESS NOT IN HEXADECIMAL
20610 HN$ = CS
20620 GOSUB 9000
20630 F = 2
20640 GOTO 20700
20641
20650 N = VRL( GS )
20660 F = 1
20661
20700 REM GUESS HERE
20701
20710 0 = N
20800 REM DO OPERATION
20810 ON CASE+1 GOSUB1000011000.12000
20820 YO = 11 : N = ACC GOSUB 21000
20900 REM UPDATE SCORE
20910 IF 3 = ACC THEN PNTS = PNTS + 10 * F
20920 BS = "SCORE" + SIRE ANTS ) X = 5 Y = 13 GOSUB 7000
20990 RETURN
21000
21001 REM *** TRANSLATE N AND PRINT AT YO ****************
21002
21210 GOSUB 6000
21220 GOSUB 5000
21240 B$ = BN$ : X = 1 = YO 3CSUB 7000
21250 B$ = HNS X = 10 ' Y = YO 00SUE 7000
21260 BS = RIGHTS( " " + STRS( N ) ;3 ) : X = 14 Y = YO

GOSUB 7000
21290
21300 IF Y0 0 11 THEN 21990
21400 BS = STR$( NEG ) + STR$( ZE ) X = 7 OCGUB 7000

21990 RETURN
30000
30001 REM ** BEGINNING *******************+k***** ******

.30002
30100 HX$ = "0123456789ABCDEF"
30110 DEF FNA(B) = INT( RND(1) * I MAX -MIN ) ) + MIN

30120 PNTS = 0
30130 HEADERS = " BINARY HEX DEC N 2"
30200 DIM OPS( 2 )

30210 FOR I = 0 TO 2
30220 READ OW I )

30230 NEXT
30240 DATA AND,ORA,EOR
30300 PRINT CHRS 147 1 REM CLEAR SCREEN
30990 RETUR
40000
00010 REM ******************************* ***** ** *.

40020 REM A PROGRAM FOR MPU COMPUTERS
40030
40040 REM BY A.D. MACHINERY
40050
'40090 REM ****************************************004***

READY.

READ
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BRAINDUMP

GOTO...

thou sluggard
Structured programming makes forclear listings, but that's no help

when you're debugging on a 20-rowscreen. David Bradnack believes
judicious use of GOTOs is the answer.

10 It seems to be widely believed
that good programming uses sub-
routines and does not use 'GOTO'.
Gosub 20. I hope I have made my point.
15 100 GOSUB 3000

200 GOSUB 1000
300 GOSUB 2000
400 PRINT "TOTAL =";T
500 END
1000 REM SELECT RECORDS
1005 REM FOR CALCULATION

1999 RETURN
2000 REM DO CALCULATION

2999 RETURN
3000 REM OPEN FILES
3005 REM & INITIALISE VALUES

3999 RETURN
Return
20 My first serious attempt at
understanding and adapting a profes-
sionally produced program has left me
unconvinced of this - though I may
have been unlucky in my program!
Gosub 50. Gosub 30. Gosub 40.
Obviously this structure does not suit
my subject matter, but return.
30 Gosub 150. The emphasis needs
to be put more on the length of program
sections. There seem to me to be critical
lengths at about 20 lines (a screenful)
and at either 65 lines (a page) or
possibly 130 lines (a double page).
Gosub 110. Gosub 100. Gosub 120. In
other words, program structure must
take into account the physical con-
straints of how much of a program one
can examine closely 'at a glance' as one
unit (a screenful?), and how much one
can get a reasonable overview of (one
or two pages?).

On a printout, it is possible to clarify a
program structure considerably by
arrows, coloured marks, and so on, but
this is much less effective if one cannot
see the whole scheme at once, without

turning pages backwards and for-
wards. Return.
40 In our culture, in trying to under-
stand a text, one normally starts at the
beginning (the top) and goes on to the
end (the bottom). Gosub 150, this
should be taken into account in prog-
ram structure, so that within the ob-
vious constraints imposed by the fact
that programs branch and double back,
the logic of a program should flow from
the beginning of the listing to the end.
Gosub 190. Return.
50 Though it is true that the use of
subroutines encourages the program-
mer to plan his program in clearly
defined blocks, this does not help
understanding of the program if the
blocks are left in haphazard order, as is
sometimes the case with subroutines.
Gosub 150. Gosub 60. Gosu b 80. Gosub
70.

Subroutines have contributed to
some extent to the clarity of programs
not because they are subroutines, but
because they tend to be readily identifi-
able sections of the program. To
achieve greater clarity one must there-
fore, Gosub 150, divide programs into
identifiable sections, but not make
these sections into subroutines unless
there is some overriding reason to do
so. Return.
60 For example, writing a program
in the form (Gosub 15) actually
obscures the logic of the program.
Gosub 90. Return.
70 To use a subroutine listed in a
distant part of the program, Gosub 150,
inevitably obscures its logical flow and I
can see no justification for this for a
short sequence that could easily be
embodied in the main program. Gosub
130. Return.
80 With nested subroutines, it is
difficult to follow the flow of the
program, as 'RETURN' does not give
any indication of the level to which one

should return, whereas 'GOTO' would
make this clearer. Return.
90 At thevery least,the subroutines
need to be listed in their logical order.
Even then, however, one hasto jump up
and down the page unnecessarily in
trying to follow the structure of the
program. Return.
100 Within a block of one or
perhaps two pages of printout, one can
follow the general flow of the program
but not its detail, so GOTO should be
used only to move to the beginning of
sections, (Gosub 160). Provided this is
done with discipline, use of GOTO
should not (Gosub 150) bring more
hazards than 'GOSUB'. Return.
110 Perhaps, because of the usual
size of the VDU screen, one tends to
work with a block of about 20 lines at a
time, and one can reasonably hope to
keep track of all the detail in it. Within
that corn pass, GOTO can therefore be
used without danger, as its implica-
tions will be clear. Return.
120 Moving further than that in a
program must involve refilling the
screen or turning over pages of print-
out, and makes it difficult to get a clear
view of the program flow. Return.
130 It is easy (Gosub 170) to forget
what variables have been used in a
subroutine if it is out of sight several
pages away. Return.
150 In my opinion (Gosub 200).
Return.
160 Clearly marked with REM state-
ments. Return.
170 And dangerous. Return.
180 If you are reading this line, you
are reading normally, not following the
'GOSUB'.
190 I do not imply that there is
anything wrong with using subroutines
for substantial sequences of code that
are used at more than one point in a
program. Return.
200 For what it's worth. Return. END
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It's easy to get the impression that the differences between micros are there to tie
you down. How do you upgrade from 8 -bit Apple to today's 16 -bit micros, or copy files
between different 16 -bit machines, without hours or even days of laborious data re-entry

and all the dangers that entails?
The answer is Pulsar File Transfer. It puts Apple, Sirius, Apricot and IBM straight onto

the same wavelength, transferring file type, text, binary or graphic information
directly at up to 9,600 bits per second.

With the correct combination of Pulsar File Transfer packages you have access to I POSITION
complete software freedom between IBM-PC, Sirius and Apricot and instant transfer
of data from Apple. Multiple files can be sent or received with a single command,
while an in-built error -checking facility guarantees absolute accuracy.

For more information on the Pulsar connection just return the coupon. I ADDRESS
Vive la difference!

Z[i;11kCit ACT(Pulsar) Ltd.
IN off

itrat 0/ FREEPOST Birmingham B16 1BR or call 021-455 7000.
IBM MIMI MIMI MIMI
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EDUCATION

Come rain
or shine

Computers can't make the sun shine but theycan help
us understand the weather. Theo Wood describes
howa 48k Spectrum is being successfully used in a

primary school project as part ofthe learning process.
Computers are essential tools for to-
day's professional meteorologists.
They provide data storage and man-
ipulation, continuous monitoring
through control applications and com-
puter modelling for long and short
range forecasting.

The first of these areas has provided
the basis for a project currently in full
swing at my daughter's primary school.
The exercise introduces children both
to the computer and to the concept of
scientific observation. It's especially
important at primary school level for
children's contact with data to be
meaningful - they could so easily be
put off computers if the work were
uninteresting.

Collection of weather data is a good
choice, since it gives children the
opportunity to explore their surround-
ings with a firm footing in everyday
observations. It's a familiar and impor-
tant area - how often have trips to the
park been cancelled on rainy days, or
holidays made perfect by hot sunshine
and cool breezes!

Equipment
The instruments used by the children in
the project are a max/min thermo-
meter, rain gauge, hygrometer and
barometer. Cloud cover and wind
speed/direction are observed as well
and a place is made for general
comments to allow for free expression
and the possibility of insight and
instinct: two important supplements to
strict scientific observation. Instru-
ments are read and observations made
daily, but by different groups of chil-
dren each week. Through their reading
of the instruments the children's pow-
ers of observation have steadily in-
creased and over a period of four
months they have become quite cap-
able of predicting thetemperature even
before consulting the thermometer!

Use of the computer, a 48k Spectrum,
is a major factor in maintaining their
interest and the weekly data input
session is eagerly anticipated. The

program is a dedicated database called
Arnold Wheaton's 'Weather Station',
and has sufficient storage for a year's
entries on the Spectrum version.

As an information storage device,
Weather Station contains format and
structure options, wh ich means that the
supervising teacher need not be a
computer specialist. An efficient data-
base can be put together using menus
which are accessible to primary school
children with appropriate guidance, so
that children are involved both in the
observations and in the techniques
used to manipulate them.

Within Weather Station, the option to
create a data file allows the children to
start a new file-and wipe out any data
currently in memory. This led to the
occasional disappearance of data when
a stray finger hit the wrong button.
Mistakes such as these, although
greeted by groans at first, were also
accepted with cheerfulness as the
children understood the importance of
concentration at the keyboard and
became more confident in their control
of 'the machine'.

The limitations of a dedicated data-
base such as Weather Station are
obvious in the measurements used, as
their accuracy is not of the highest
order. Using the Beaufort scale rather
than mph for wind speed does have its
advantages. Reliance on acute
observation ratherthan a wind gauge is
perhaps more useful in an inner city
area where wind speed in a sheltered
playground is likely to be much lower
even than in the local park.

Before the class proceeds to com-
ment on the exercise, data has to be
validated; at this point open discussion
invariably arises about careful check-
ing of entries and spotting dubious
readings.

Weather Station really comes into its
own in search mode. Children can look
for a given value in a field from the data
entry sheet: for example, days when
there was no rain or cloud. One activity
option displays all the data within the
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database in multiples of four days, and
printouts of the data can be made for
further analysis.

Bands of data can be checked for
range searches, so, for example, max-
imum temperatures can be seen within
the ranges Hot 20 to 40 degrees, Warm
10 to 19 degrees, and so on. These
facilities, all built into the database,
allow extensive questioning of the
data.

After learning how to use this aspect
of the base children are able to formu-
late their own questions with ease -
and benefit from the learning process.
Enthusiasm is shared equally by boys
and girls: for many of the girls, in
particular, their first experience of a
computer is a stimulating one, likely to
lead to further interest in the future.

In the classroom, the teacher pro-
vides back-up material in the form of
graph plotting and the drawing of
weather roses; which provide alterna-
tive methods of presenting informa-
tion. Listening to recordings of ship-
ping forecasts together with locating
the various shipping areas adds a
further dimension by providing practic-
al examples of the effect of different
weather conditions on industry.

Other valuable back-up material
used includes the Royal Meteorological
Society's magazine Weather and its
weather log which includes daily charts
of pressure systems. A monthly collec-
tion of data from amateur weather
stations, Climatological Observers Link
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(COL) provides yet another source of
data for comparison and comment.

Other projects
The Weather Station exercise is ideal
for a school project. However, manual
collection of daily data cannot hope to
compete with automatic collection for
serious study.

At St David's University College,
Lampeter, the Microcomputer Environ-
mental Probes Project (MEPP) makes
use of a BBC B Micro and an interface
box (MODAS, by University College
Swansea Micro Centre) to enable two
way communication between the soft-
ware and the various types of weather
sensors. The interface allows three
types of sensor to be used, providing
an eight -channel temperature probe
module for use with semiconductor
temperature sensors, a four -channel by
eight -bit binary input module and a
five -channel event counter module.

An all embracing monitoring system
such as MODAS is perhaps beyond the
range of schools and micro -owning
weather watchers, but other hardware
and software for monitoring some
weather variables is available.

Suppliers
Temperature sensors can be obtained
from Griffin and George, price £56.80,
for interfacing with the BBC or Spec-
trum micros. Harley Systems Ltd sup-
plies an ADC analogue input module
which takes in signalsfrom sensors and
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instruments. Harley also has a pro-
gram, Data Recorder, which puts the
response from sensors to the Spectrum
screen in real-time and allows for
ongoing events to be stored. Cheshire
Micro Design has temperature sensors
forthe ZX81 with 8k ROM, supplied with
software for the four -channel 16k ZX81
and 48k Spectrum. Details of the
organisations and suppliers men-
tioned in this article are given in Fig 1.

Conclusion
Weather observation has proved to be
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an excellent way of introducing school-
children to the fundamental capabili-
ties of microcomputers in manipulat-
ing and managing data as well as basic
principles of scientific method.

The main advantage of weather
observation is flexibility, since projects
can be designed to suit a range of
students from primary school through
to colleges of education. It will also suit
all pockets - a most significant factor
when considering howto utilise,to best
advantage, a school's precious re-
sources.

Weather Station - Arnold Wheaton
Software, Parkside Lane, Leeds LS11
5TD. Stockists: Boots - Spectrum 48k
cassette version, £13.95. Other ver-
sions: BBC B, Apple -DOS 3.3 48k, RML
machines.
Climatological Observers Link (COL) -
GW Rolfe, 2 Hervey Close, Ely, Cambs
CB63DU. Subscriptions, BM Smith, 388
Maidstone Rd, Wigmore, Gillingham,
Kent, UK, £9.50. Overseas surface,
£10.25. Overseas airmail, £12.50. Draft
or money order to be drawn in sterling.
Computer subgroup of COL - John
Shade, 8 West Lemming St, Letham,
Angus DD8 2PU, Scotland. Send £1 for
initial mailing and information.
Royal Meteorological Society- Mrs M
Whitworth, James Glaishier House,
Bracknell, Berkshire RG12 1BX. Mem-
bership for nominated representatives

Fig 1 Addresses and useful information

on behalf of their schools, £17 pa.
Members can attend meetings of the
society, attend field courses at reduced
rates and receive advice on careers
and education and speakers. Non-
members can receive Weather maga-
zine, £12 pa, and the weather log, £6 pa.
Apply at the above address.
Microcomputer Environmental Probes
Project (MEPP), do Dr Gerald Sumner,
Dept of Geography, Saint David's Uni-
versity College, Lam peter, Dyfed SA48
7ED. Or for enquiries about software,
contact Leigh Sparks, Dept of Business
Studies, University of Stirling, Stirling
FK9 4LA.
Harley Systems Ltd, The Pepperboxes,
Great Missenden, Bucks HP16 9PR
Cheshire Micro Design, 66 Close Lane,
Alsager, Stoke-on-Trent ST7 2TR.
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INTERFACES

IEEE control
Some micros such as the PETand Osborne have IEEE as well as, or instead

of, RS232 and Centronics interfaces. The IEEE control system has its
advantages but it's often complex to use. R WCranage looks atthe

principles behind the IEEE 488 standard and compares two recently
launched forthe BBC Micro.

The IEEE 488 interface standard
evolved from a Hewlett Packard system
for interconnecting and controlling
measuring instruments such as digital
voltmeters or analysers, and was origi-
nally defined by the Institute of Electric-
al and Electronic Engineers.

The interface system is known by
several names, the most common of
which are the IEEE Bus, the GPIB
(General Purpose Interface Bus) and
the HP-IB (Hewlett Packard Interface
Bus). In 1978 the IEEE standard was
subject to minor revision and in 1980
the International Electrotechnical Com-
mission published IEC 652-1 which is
identical to IEEE 488-1978, except for
its use as an RS232 -type, 25 -pin
connector.

As befits its parentage the IEEE
interface is a carefully designed and
standardised interface system. Any of
the 2000 -plus products that contain the
interface will (usually!) interconnect
smoothly, with none of the plug re -
soldering, and so on, that often attends
RS232 connections.

The interface system is a sort of
external 'bus' which, by means of
cables and plugs, extends the internal
bus used to carry data between printed
circuit boards within the computer. The
system transfers data in 8 -bit parallel
(byte serial) form between devices, and
high data transfer rates (up to one
Mbyte/sec) are possible over short
distances.

The system may be thought of as a
very local area network which allows up
to 15 devices, including the controlling
computer, to be connected in a star or
linear pattern. The total length of cable
allowed is restricted to 20 metres ortwo
metres per device - whichever is the
less - although parallel to serial
convertors are available for long dis-
tance communications.

The IEEE interface allows data to be
safely transferred between devices
with very different response rates, such
as a high speed oscilloscope and a
graph plotter. The sections below

outline the features of the interface
which makethis possible.

IEEE hardware and logic
The IEEE 488 standard closely defines
the mechanical and electrical compo-
nents of the interface. The standard
connector consists of a 24 -way com-
bined plug and socket, with pins
arranged back to back. This arrange-
ment allows connectors to be 'piggy-
backed' onto one another using each
connector's integral screws, and en-
sures that all lines are automatically
connected in parallel (see Fig 1).

Fig 1 Piggy -backed IEEE 488 connectors

16 of the 24 lines carry signals; the
remaining eight wires being earths.
The signal lines are defined as being at
logic value 'TRUE' when the voltage on
them is less than 0.5V and 'FALSE'
when their voltage is above 2V. This is
known as low -true logic and reduces
susceptibility to electrical noise in the
true state.

As all devices connect to the bus in
parallel it is necessary for any one
device to be able to control the state of a
line. This can be achieved by using
open collector drivers in the circuits

driving the bus lines. This ensures that
if any device on the bus drives a signal
line low (TRUE), the signal line will
immediately assume that value, where-
as it requires all devices connected to,
the bus to be at high voltage before the
line goes to a high voltage (FALSE)
value.

If very high speed (<250 Kbyte/sec)
data transmission is required then
tri-state outputs are used, but a micro-
computer -based system would not
normally operate at such high speed. A
typical modern microcomputer inter-
face will use a general purpose inter-

face adaptor chip which handles most
of the interface functions itself, calling
on the CPU for instructions when
necessary.

The 16 signal lines divide into the
following three groups: eight data
lines; three handshake lines; and five
management lines (see Fig 2).

The data lines (D101-8) carry all the
variable information on the bus, sys-
tem commands as well as data. The
interface standard does not define the
way in which data on these lines is
formatted or interpreted but a 7 -bit
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DEVICE

Fig 2 IEEE Bus Lines

0101
0102
D103
0/04
0105
0106
D107
D/08

Data

DAV
NRFD Handshake
NDAC

ATN
E01
IFC
REN
SQR

Management

ASCII code is normally used to transmit
data. The five management lines are
used to control the flow of information
between devices on the bus and to
distinguish data bytes from control
bytes. (The detailed action of these
lines and the three handshake lines are
described below 

Device functions and
addresses
Every IEEE 488 device must be able to
perform one or more of the following
functions:
(a) Listener: capable of receiving data

over the interface; that is, a printer
or plotter. There can be 14 active
listeners at one time.

(b) Talker: capable of transmitting data
to other devices via the interface;
that is, a digital voltmeter. There can
only be one talker active at a time.

(c) Controller: capable of managing the
system and of controlling data
transfer by means of the manage-
ment lines, normally a computer or
microprocessor. In multiple control-
ler systems only one device can act
as system controller.

System commands are sent in bit
parallel form along the data lines
(DI01-8), and are distinguished from
data bytes by the 'Attention' or ATN
management line. When ATN is TRUE
all other devices must listen to the

controller sending the commands.
Data transfer cannot take place while

ATN is TRUE. Every device present is
assigned a unique address in the range
0-30; this address may be set by a panel
switch on each device or by software. If
information is required from a device
with address 6 (00110 in binary), the
controller will send a 'command' byte
(ATN TRUE) 1000110 over the data
lines. The least significant five bits,
signify device 6 and the most signifi-
cant bits (10) tell the device to talk as
soon as ATN is FALSE. The eighth bit is
not used. Any other talker on the
interface is automatically unaddressed
by this command so as to leave only
one active talker present.

If the command 0100110 is sent,
device 6 will become a listener, as the
most significant bits (01) will set the
device's listen address. Secondary
addresses are possible which allow one
of several functions in a device to be
selected.

The general format of a data transfer
consists of:
(1) One or more addressing commands

that select which device isto talk and
which to listen. ATN is TRUE during
this operation.

(2) A group of data bytes sent by the
talker to the listener(s) with the 'End
or Identify' (E01) management line
being used to signify the last byte.

(3) A group of commands to readdress

talkers and listeners (ATN TRUE).
The Interface Clear (IFC) manage-

ment line is used by the system
controller to reset the interface to the
idle state with all talkers and listeners
unaddressed; this would normally hap-
pen on system power up.

The Remote Enable (REN) line is used
by the system controller to put devices
into remote mode so that they do not
respond to their front panel switches.
(Useful for preventing itchy fingers
changing range settings!)

The final management line is the
Service Request (SRQ) line which is
used by a device to indicate an error
condition or request service. Examples
would be a printer out of paper or a
measuring instrument over -range.

When the controller detects a service
request it conducts a 'serial poll' of all
devices on the bus to find out which
device has requested service and why.
As its name implies, the serial poll
involves interrogating each device in
turn to discover if it was responsible for
sending the service request.

It is also possible for the system
controller to conduct a 'parallel poll' in
which the status of up to eight devices
can be ascertained simultaneously by
means of status bits sent along the data
lines DI01-8.

The 'handshake'
A unique feature of the IEEE interface is

PC W 155



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ********

'DONT READ THIS
. .
 UNLESS YOU WANT AN EFFECTIVE COMPUTER SYSTEM
. .

FOR YOUR BUSINESS
* **************************************************
WE SELL A COMPLETE SERVICE TO THE BUSINESS COMMUNITY, WITH THE FOLLOWING
SEVEN POINT PLAN.

1. AFTER LISTENING TO YOUR REQUIREMENTS, WE SELECT THE MOST APPROPRIATE
SOFTWARE (PROGRAMS) FOR YOUR BUSINESS.

2. WE THEN SELECT THE MOST EFFICIENT AND COST EFFECTIVE HARDWARE
(COMPUTER AND PRINTERS/SHEET FEEDERS/MONITORS/PLOTTERS).

3. THE PROPOSED SYSTEM IS THEN DEMONSTRATED TO YOU (NORMALLY AT OUR
OFFICES).

4. SUBJECT TO YOUR APPROVAL, THE SYSTEM IS THEN INSTALLED AT YOUR
PREMISES. (NORMALLY WITHIN THREE DAYS OF ORDER).

5. WE THEN TRAIN YOUR STAFF IN THE USE OF THE COMPLETE SYSTEM INCLUDING
THE APPROPRIATE PROGRAM TRAINING.

6. ALTHOUGH ALL EQUIPMENT SOLD THROUGH THIS COMPANY IS GUARANTEED FOR
A PERIOD OF ONE YEAR, WE WOULD PREFER TO ARRANGE FULL MAINTENANCE
CONTRACTS WITH CLIENTS.

7. WE ENSURE THAT THE PACKAGE SUPPLIED CONTINUES TO MEET YOUR
REQUIREMENTS, BY REGULAR AFTER SALES VISITS (NORMALLY BI -MONTHLY) FOR THE
FIRST YEAR OF INSTALLATION, AND SUBJECT TO YOUR AGREEMENT WILL
RECOMMEND ANY FURTHER TAILORING OF YOUR SYSTEM THAT MAY BE DESIRABLE.

EQUIPMENT NORMALLY SUPPLIED
APRICOT XI, IBM XT, SANYO MBC 555,

BROTHER, JUKI, CANON, EPSON.
SOFTWARE AVAILABLE FOR ALL

APPLICATIONS.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

PRICES START FROM AS LOW AS £1 ,500 FOR COMPLETE SYSTEM.
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

CONTACT US ON . . . 0279 413893 . . . FOR A TAILORED SYSTEM
**** ** ** ** ** ***

BUSH HOUSE,
BUSH FAIR,

HARLOW,
ESSEX.

TAILORED BUSINESS SYSTEMS LTD

*
*
*
*
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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INTERFACES
the 'three -wire handshake', patented
by Hewlett Packard but licensed for a
nominal fee to other companies. Data is
transferred asynchronously (there
being no system clock present to
determine transfer speed), and the
transfer rate automatically adjusts to
the speed of the slowest device in-
volved. The handshake protocol en-
sures that no data bytes are lost or
accepted twice by any device.

The handshake sequence for the

small brushed aluminium box. A 34 -
way ribbon cable is provided to connect
the box to the 1MHz bus socket on the
BBC.

The Acorn interface uses a Texas
Instruments TMS9914A chip and
peripherals housed in a standard, and
largely empty, Acorn box similarto that
used to house its teletext adaptor. The
large size of the box together with the
short length of ribbon cable supplied
can lead to problems in positioning the

`A unique feature ofthe IEEE interface is the
"three -wire handshake", patented by Hewlett

Packard . . Data is transferred asynchronouslyand
the transfer rate automaticallyadjusts to the speed of

the slowest device involved . . . The handshake
protocol ensures that no data bytes are lost .

transfer of one byte from a source to
several listeners is outlined by the
following sequence of events:
(1) All listeners become ready to re-

ceive a byte of data and the Not
Ready For Data (NRFD) line goes
high; that is, FALSE. This logical
double negative means that this line
now signals 'ready for data'.

(2) The source now sets the Data Valid
(DAV) line TRUE to indicate that it
has put a valid byte on the data bus,
lines DI01-8.

(3) The listeners respond to this by
making the NRFD line TRUE and
process the byte at their own pace.

(4) When the slowest listener has
accepted the data byte the Not Data
Accepted (NDAC) line goes FALSE;
this does not happen until all listen
ers have accepted the byte.

(5) As soon as this happens DAV goes
high (FALSE) to indicate that the
data byte is no longer valid.

(6) The first listener sets NDAC TRUE
and the cycle is completed by the
source changing the data on the
data line.

(7) GOTO 1.
This rather complicated protocol is

necessary to ensure the foolproof
transfer of data between devices with
very different listening speeds.

Many popular microcomputers sup-
port an implementation of the IEEE
interface but tend either to be expen-
sive (Hewlett Packard) or require the
user to descend into assembly lan-
guage to make full use of the interface
(PET, Osborne).

However, two recently introduced
interfaces from Acorn and Cambridge
Systems Technology ('CST') provide
BBC Micro users with access to a
relatively cheap and easy to program
IEEE control system.

The CST interface uses a Motorola
MC68488P controller chip which is
packaged together with a handful of
support chips and a power supply in a

unit on a table covered with monitors,
disk drives, and so on. Both units use
the standard IEEE 488 socket.

In both cases the software needed to
control the interface is supplied in the
form of a paged plug-in ROM, the CST
software being offered in a standard 8K
version, or a 16K version containing
additional commands to enable the
BBC to access data on CBM (PET) disks.

The BBC operating system regards
the software in both devices as an
additional filing system (selected by
*IEEE), analogous to disk or tape, and
allows the interface to be accessed
from any high level language such as
Basic or Forth, as well as allowing
second processor operation.

The standard of documentation sup -

80 REPEAT
90 INPUT#2, volts$

100 voltage = VAL (volts$1
110 IF voltage> = 245 THEN PROC-

printout
120 UNTIL FALSE
130 END
200 DEF PROC-printout
210 PRI NT#4, volts$
220 hour = (TIME DIV 360000) MOD24
230 min = (TIME DIV 6000) MOD60
240 hours$ = STR$ hour:min$ = STR$

(min)
250 time$ = hour$ + min$
260 PRINT#4, time$
270 ENDPROC

Line 20 pages the IEEE filing system
and initiates the interface. Lines 30-50
set the BBC's internal clock.

Line 70 sends a command string to
set the range on the DVM (device 2); this
string is peculiar to this make of DVM.

Lines 80-120 obtain a reading from
the DVM as an ASCII string and initiates
the printout procedure if the voltage
sampled is more than 245 volts.

Lines 210-260 print out the voltage
and time as strings on the printer
(device 4).

The program demonstrates how the
software provided insulates the user
from the nitty gritty of IEEE 488
hardware and logic and allows for the
easy control of complex measuring and
control systems based on IEEE devices.

The software in the CST extended
ROM enables a BBC Micro to read and
write sequential files on CBM 4000 or
8000 series disk drives, which employ
an IEEE interface as standard. A full
range of software commands is avail -

`Many popular microcomputers support an
implementation of the IEEE interface but tend either
to be expensive (Hewlett Packard) or require the user

to descend into assembly language to make full use of
the interface (PETOsborne) . .

plied with both interfaces is very high;
the CST handbook is particularly in-
formative with program examples in
BBC Basic, Lisp, Pascal and assembler
as well as MBasic via the Torch Z80 disk
pack.

The program below is written in
BBC Basic and enables the computer
to monitor the mains voltage using a
digital voltmeter fitted with an IEEE
interface (device 2) and to print out high
voltage readings on an IEEE printer
(device 4). The program was written for
the CST interface; a similar but slightly
longer program could be written using
the Acorn software.

10 REM Voltage Monitor
20 *IEEE
30 INPUT "ENTER HOUR" HOUR
40 INPUT "ENTER MINUTES" MIN
50TIME = ((HOUR*60+MIN)*60)*100
70 PRINT #2, "MOR011 NO"

able to enable CBM disks to be format-
ted and to enable program and data
files to be transferred from the CBM
drives to the BBC. The concept of using
a hybrid PET/BBC disk operating sys-
tem is a little strange at first but !found it
very easy to access an 8050 disk
containing over 80files (compared with
the Acorn DFS limit of 31 files) and
transfer data to the BBC.

Conclusion
The two rival interfaces are easy to use
and provide a full implementation of
IEEE functions; the CST device having
the edge if you want to transfer files
from CBM equipment. The only re-
servation you might have is cost as the
interfaces are around £300 each, which
seems a little high considering the
small amount of hardware in each unit.
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OPERATING SYSTEMS

Practical Pick
David O'Byrne concludes his examination of the Pick operating

'environment' with a look at the wide range of utilities available and their
relation to the Proc procedural language.

The Pick operating system has a reputa-
tion for flexibility, due partly to the ease
with which data formats and rela-
tionships can be amended, and partly
to the wide range of tools available to
the user -a large collection of utilities
that can be extended by means of the
procedural language, Proc.

All Pick commands are entered at a
base prompt, known as the terminal
control language or TCL. Generally,
these commands conform to the fol-
lowing format (the filename and re-
cord -key may not be required in some
cases:
COMMANDfilenamerecord-key(s)

(OPTIONS)<Return>
Commands entered will normally

invoke a system utility, a Proc, a Basic
program, or an enquiry sequence. One
of the features of the Pick system is that
system commands can be removed or
renamed, providing a tailored environ-
ment for each user.

Command options are standard
throughout Pick, with options such as
(P) to direct output to the printer and (S)
to suppress error messages. The sim-
plified file organisation of Pick means
that file -orientated commands can be
used (assuming suitable access levels
and privileges) on anyfile in the system,
whether it contains system software,
Basic programs, text, or data.

As several of the system utilities are
written in Proc, they can be amended by
the user to suit his requirements.
Probably the most common change is
to amend disk -to -tape security to start
at a specific time (that is, when all users
have finished for the day).

Standard utilities supplied with Pick
include the full range of file manage-
ment facilities (create, clear, delete,
copy, display, secure), together with
general system utilities which enable
the user to make full use of magnetic
tape and spooler. Additional utilities
cover areas such as system perform-
ance, parameter setting, monitoring,
and sending of messages to other
terminals.

Suitability
The VDU market is very competitive
today, with users demanding a choice
of terminal types, and Pick is particular-
ly well -suited to the attachment of a
range of different terminals. Although

the actual number and range of termin-
als supported varies depending on
which hardware the operating system
is running on, the majority support up
to a dozen different brands. This is
achieved by using standard cursor
control sequences, which are trans-
lated by the OS into the relevant codes
for the particular terminal.

One interesting feature of the operat-
ing system is its treatment of error/
information messages, most of which
are held in a central file. The user is
allowed to tailor messages, even to
create differing versions of the mes-
sages for each account.

This gives the designer tremendous
flexibility in putting together a system,
and makes it readily acceptable to the
end user.

The standard system editor is a line
editor and acts upon only one record
within a file at any one time. Data in the
editor is shown as a series of lines, each
line being a field within the data record;
the line numbers relate to individual
field numbers. The line pointer can be
positioned at the top (first field) or
bottom of the record, or within the
record on an absolute or relative basis.

Commands are available to add,
replace, locate, merge, delete and list
data, to expand macros, set tabs and
reverse previous commands, with op-
tions to limit or completely suppress
output, line numbers, or object code.
The are ten 'prestore' buffers available
which facilitate the storage of strings of
editor commands, and the subsequent
execution of the string by means of the
prestore buffer number, that is, 'P4'.
These buffers have space for 100
characters each, with the facility to
chain buffers (prestore P1 calls P2
which calls P3): this makes repetitive
editing of a series of data records a
relatively painless operation.

As with any operating system, Pick
has a number of commands that prove
especially useful for the programmer.
There are calculator commands for
addition, subtraction, multiplication
and division in either decimal or hex-
adecimal, together with conversion
commands for decimal to hex and vice
versa. There is a search facility for
locating occurrences of a particular
string anywhere within the records of a
particular file. There are commands to

display or clear any basic locks, and
there is check -sum creation to highlight
whether changes within a particular
file/field have occurred.

Pick also includes a sophisticated
print spooling system which enables
users to direct output to any printer
attached to the system, including those
attached directly to a terminal.

Output from a process (an enquiry, a
Basic program, a utility) to the printer is
stored in a 'print job', which is assigned
to a particular job queue. Each job
queue will .be associated with a logical
printer, thus enabling output to be
carried out on any one of a number of
physical printers. The spooler is cap-
able of supporting approximately four
parallel and sixteen serial printers.

A comprehensive set of print utilities
allows the user to modify the printer
arrangements, examine individual
print jobs (including the use of a string
search facility), and set up automatic
print direction for individual databases,
ports, or users. The main advantage of
this system is its flexibility in directing
output from any process to any printer
connected to the system, or to the mag
tape unit (for archiving or transfer to
another system).

Pick includes both text and word
processing options. For text there is
Runoff, essentially a print formatting
utility that has been used extensively in
large related document areas such as
the production of manuals or contracts.

The word processing option is a more
recent acquisition, which was de-
veloped by an outside firm and then
incorporated into the operating system
as a standard feature. Called Jet, it
features the usual word processor
facilities: full screen movement, move
to next or previous character, word,
sentence, paragraph, page, line, re-
cord, delete, insert and replace the
same, character transposition, cut and
paste, search and replace, and change
case. These facilities mean that the
system can perform word processing
functions which have excellent links
into the database. They also offer a
considerable improvement in the entry
and modification of programs.

Proc
The Pick operating system's Proc
(stored procedure) language is effec-
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tively a job control language with one or
two enhancements. A Proc can contain
any command(s) that could normally
be entered at TCL, it can accept input
from and output to the user's terminal
with validation, branching, field man-
ipulation, and so on, and can link to
other internal/external subroutines.

The usage of Proc tends to vary
greatly between different sites. While
often used as a means of storing strings
of TCL commands, building complex
enquiries, or processing menus in
shorthand fashion, it can occasionally
be used as an alternative programming
language. Its advantages in this area lie
mainly in its concise syntax and ability
to pass parameters between several
separate processes.

A Proc to execute a simple enquiry
could be:
PQ
HLISTTHE STOCK FILE PART DESC

QTY
P

Line one of the Proc is an identifier. In
this case, the command (LIST THE
STOCK FILE) is held within the Proc as a
literal and moved to the output buffer
by means of the 'H' command. Finally,
the contents of the output buffer are
executed via the 'P' (process) com-
mand.

As you can see, the syntax is anything
but wordy, the majority of Proc com-
mands being one or two characters
long. One essential feature of Proc is the
ability to 'stack' inputs for a particular
process, so that the process, once
initiated, can have all subsequent re
sponses supplied automatically from
one of the output buffers.

There are commands within Pick's
Basic programming language which
allow the programmer to load informa-
tion to or from the Proc buffers, a facility
which becomes very important when
one considers the integration of the
various operating system features.
This facility could be used to pass a
selected list of record keys to a Basic
program, thereby linking the easy -to -
use data selection facilities of one Pick
feature to the processing capabilities of
another.

The most widespread use of Proc is in
the menus area. Screens can be dis-
played from Proc in similar fashion to
Basic, direct cursor control and high-
lighting are supported, together with
conditional and unconditional bran-
ching. Operator entries can be vali-
dated (length, pattern, relational oper-
ators, and so on), and control passed to
other Procs, Basic programs, enquiry
sequences or utilities.

Another useful Proc feature is its
ability to check error return codes from
other system processes, enabling a
Proc to take different courses of action
depending on whether a previous
process was completed successfully. A
Proc can distinguish between the diffe-
rent types of message returned by the
system at completion - all system
error and information messages are

held in a separate file, in orderto ensure
accurate processing of subsequent
data. Many Pick utilities consist of Procs
which drive other processes or amalga-
mate information from one or more
functions. Any report of system in-
formation, such as details of terminals
logged on, statistics relating to the
current state of files, or computer usag e
statistics, should consist of a Proc
driving one or more enquiry language
statements.

Powerful enquiry
language
Pick possesses one of the most power-
ful enquiry languages available, ideally
suited to the demands of both applica-
tions programmer and end user.

The first part of an enquiry sentence
is a 'verb' which specifies the action to
be performed on the relevant file, for
example, LIST, COUNT, SELECT. This is
followed by the name of a file upon
which the command will be processed.
Only one filename may be specified,
but the dictionary records used to
access information within the file may
refer to other files.

A verb and a filename are mandatory
for any enquiry. The following ele-
ments are optional: record keys (for
accessing specific records), selection

selection criteria, a variety of relational
operators and logical connectives are
available: = or EQ, > or GT or AFTER, <
or LT or BEFORE, >= or GE, <= or LE, £
or NE or NOT or NO, AND, OR. These
can be used simultaneously to form a
selection, such as WITH INVOICE -NO
BEFORE "11/A22" AND WITH BA-
LANCE <= 1000 OR WITH PAYMENT -
CODE EQ 2.

To specify which data elements
should be output, the user specifies the
relevant dictionary names. If totalling is
required, these are prefixed with
'TOTAL'.

Report headings and footings can be
indicated by means of the HEADING
and FOOTING specifications, a number
of codes being allowed within a head-
ing/footing to incorporate date, time,
page number, control -break values and
filename automatically, or to centre
text within the heading, skip to new
lines, and so on.

Where sorted information is re-
quired, the relevant dictionary names
can be prefixed by BY, BY-DSND (for
descending sequence), BY-EXP (for
exploding fields containing multiple
sub -fields), and BY-EXP-DSND. These
are entered one after another, SORT
STOCK BY CATEGORY BY-DSND QTY.

The enquiry language forms very

`Pick's benefits are flexibilityand ease of use, which
make the design and maintenance of a computer

system a much simplerand speediertask.'

criteria, sort criteria, output specifiers,
print limiters, and various modifiers.

A sample enquiry command would
be:
LISTCUSTOMERS WITH

CREDIT -LIMIT< 5000
This command would process only

those records meeting the selection
criteria. To specify output criteria (de-
fault output fields can be set up in the
dictionary file if required), the relevant
fields' names are simply added to the
statement: that is, NAME CREDIT -
LIMIT BALANCE. To make commands
more readable, a variety of 'throw-
away' elements are available (and can
be added by the user), which can be
inserted at any point. For example, the
above command could be specified:
LISTTHE CUSTOMERS FILE WITH A

CREDIT -LIMIT< 50000 PLEASE
Some of the available verbs are LIST,

SORT, SELECT, SSELECT (sort and
select), COUNT, SUM (for totalling a
specific field), STAT (to provide count
and averages), LIST- and SORT -LABEL
(for printing labels), SAVE-, GET- and
DELETE -LIST (for saving, restoring and
deleting 'lists': that is, a series of record
keys created via a SELECT or SSELECT),
T -DUMP and T -LOAD (for selective
dumping of information to/from tape/
diskette), and ISTAT and HASH -TEST
(for producing file -hashing histograms
and file utilisation statistics).

To facilitate the creation of complex

much the core of Pick, and is probably
the principal reason why people rate
the system's 'user friendliness' so
highly.

The provision of a powerful enquiry
language/report generator means that
one of the most onerous parts of the
development cycle - the creation of
reports matching the user's require-
ments - can be quickly and effectively
completed, with subsequent altera-
tions to the physical database being
reflected in the data dictionary and not
in the report statements. The end user
can also enter his enquiries first-hand,
thereby ensuring that his specific needs
are fulfilled, and that the development
team can progress without the restrain-
ing hands of the user.

Conclusion
Pick's benefits are flexibility and ease of
use, which make the design and
maintenance of a computer system a
much simpler and speedier task.

The conceptual simplicity meansthat
the system can safely be placed outside
the DP department and be looked after
totally by non -technical staff. This in no
way reduces the capabilities of a

system which, because of advanced
features such as variable length data
structure, database philosophy and
powerful enquiry language, could be
said to be the first true 'end user'
computer system. END
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LANGUAGES

T A C H
Y O U R EE

ASSEMBLER
This month Paul Overaa continues his discussion of assembly language

programming with a breakdown of the myriad and often complicated first steps.

This is part seven of PCW's Teach
Yourself Assembler series. It's unique
in using Basic as its point of reference,
and avoiding the 'drop you in it'
approach often used on this subject.
Three processors, the Z80, 6502 and
8080 are covered in detail, but enough
information is provided to enable
users of other processors to follow the
course. Copies of earlier articles in the
series, which started in February
1984, may be obtained from our Back
Issues dept (see page 240).

One of the problems with writing
assembly language programs is that
it's often difficult to know just where to
begin. This is not so much an indict-
ment of low level languages, but an
indictment of many of the techniques
used to identify the first steps needed.
To give an example of how such
breakdown can be performed, let's look
atthe simple problem of storing text in a
buffer area.

Buffers
It is often necessary to temporarily
store an input item before using it. Such
temporary storage areas are termed
buffers, and are areas of memory that
we reserve as part of our program/
memory use strategy. We select an
arbitrary but commonly used arrange-
ment that will take one page (256 bytes)
of memory. The first byte, byte 0, will
holdthe character count; the remaining
byteswill hold the cha racterstyped in at
the keyboad. Aschematic description is
shown in Fig 1.

tions vary from assembler to assembler
but our Z80 assemblers, for example,
would use the pseudo -op - DS 256 to
reserve 256 bytes of uninitialised space
within the object code.

What do we need to implement a
routine that will place a word in a
buffer? Obviously, some type of 'loop'
(cf repetition structure) and a means of
counting the number of characters
typed in are required. We also need to
test for the end of a word. Normally,
we use a carriage return (ASCII 13) to
signifythe end of input, and earlier on in
the series we used several loops that
tested for such a character. We must
also be ableto identify which location in
our buffer area is to be used for the
current input character.

In the May issue we talked of
'computed addressing', that is, indexed
and indirect addressing. We use com-
puted addressing to determine the
address of a 'buffer' pointer', to tell us
where in the buffer the next character
should be placed. On the 8080 we can
only use indirect addressing, and we
simply load the HL register pair with the
address of the start of the buffer and
increment HL as we add characters. On
the Z80 and 6502 we can use either
indirect or indexed addressing, which
brings us to the following question.
Can you see why it's better to use
indirect addressing on the Z80, yet on
the 6502 indexed addressing is more
suitable?

The Z80 indexing facilities use a fixed
displacement. Unless we create a run
time modified displacement (which is
of no real benefit in this case), it's

COUNT
Byte 0

AREA FOR TEXT STORAGE
Bytes 1 to 255 10'

Fig 1 Text buffer layout

In the source code, such an area
would be defined using one of the
'define space' directives. The conven-

simpler to use the HL register pair as an
'indirect pointer' into the buffer area
(we'll need to maintain a 'count' of the

number of characters). The 6502, on the
other hand, implements a form of
indexing whose displacement is held in
the X or Y registers. By using this
arrangement, we won't need to main-
tain a separate character count as the
indexing variable itself provides the
count.

We can define the essential charac-
teristics of a 'Get -word' subroutine with
the diagram in Fig 2. With one impor-
tant (and deliberate) omission, this
diagram will provide the overall struc-
ture needed.

What does the diagram show? After
some initialisation (for example, set-
ting up pointers) we perform a routine
'Build -string' at least once and up to a
maximum of n times. The purpose of
Build -string isto use a system routine to
collect a character; then, if the character
is not a carriage return we increment
the character count and place the new
character in the buffer. As soon as we
detect a carriage return, we exit from
Build -string and perform the last opera-
tion of the most left-hand side bracket:
that is, END GET WORD. This entails
writing the character count at the head
of the buffer. A Z80 translation is shown
in Fig 3 using a simple loop. When a
carriage return is detected, we perform
a relative jump to CLOSE$BUFFER,
re -load HL with the starting address of
the buffer, and store the contents of the
C register (which is used to hold the
character count) by using a LD (HL), C
instruction. Remember that this will
store the contents of the C register into
the byte whose address is specified by
the CONTENTS of HL: that is, it stores
the character count at the start of the
buffer.

An equivalent 8080 form avoiding
relative jumps is shown in Fig 4, and
again the code is based on the diagram
structure. Remember - with the 8080
mnemonics, LXI loads a register PAIR
and MVI loads a single register, thus
MVI C,0 is placing zero into the C
register, but LXI H, BUFFER$SPACE is
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placing the address BUFFER$SPACE
into the HL register pair. Remember
also that the letter 'M' represents the
8080 convention for an indirect address
held in the HL register pair, thus LD
(HL),A on the Z80 has an 8080 parallel
instruction that is written as MOV M,A.

The 6502 version (Fig 5) performs
the same essential functions but
uses indexed addressing. We start by
initialising the Y register to zero, then
we use a loop to collect characters from
the keyboard. If a character is not a
carriage return, we increment Y (the
character count) and store the charac-
ter using STA (BUFFER$SPACE),Y. This
is using indexed addressing to place
the accumulator contents in the byte
whose address is given by the base
address (which the assembler calcu-
lates from your BUFFER$SPACE label),
plus the offset held in the Y register.

To 'close' the buffer, we store the
contents of the Y register at the start of
the buffer. This is achieved by the
instruction STY BUFFER$SPACE.

The three routines are all correct in
that input data will be placed into the
buffer as required, but we did say that
there's a deliberate omission. What is
it? In practice, the buffer can hold only
255 characters, so it's necessary to
perform a check to see whether the
buffer is full or not. Here's a couple of
problems concerning this check.
Problem one
In every version we have shown, it's
possible to add a single instruction to
perform a suitable check. Think about
the effect of incrementing the count as
the buffer becomes full, and decide
which flag will be affected. Use this flag
to conditionally jump or branch out of
the loop and perform the close buffer
operation.
Problem two
The test for possible buffer overflow
should be indicated on the Warnier
diagram. The mutually exclusive action
subsets to be added are as follows:

BUFFER FULL i SKIP AND EXIT
(0,1 time) r ROUTINE

ED

GET- 4
WORD

Fig 2 Input

,.

BEGIN GET -WORD
(1 time)

BUILD STRING It
(1,ntimes)

END GET -WORD
(1 time)

requirements for

INITIALISATION
,

BEGIN BUILD-STRING
(1 time)

INPUTA CHARACTER
(1 time)

SYSTEM CALL

fINCREMENTCOUNT
IN MEMORY

STORE CHARACTER
IN BUFFER

SKIPANDEXIT
ROUTINE

'

CARRIAGE RETURN
(0, 1 time)

0
CARRIAGE RETURN
(0,1 time)

END BUILD -STRING
(1 time)

WRITE COUNTTO BUFFER

Get-wo rd subroutine

GET$WORD: LD C,0 ;Initialisecount
LD HL,BUFFER$SPACE ;Startof buffer

BUILD$STRING: CALL INPUT$ROUTINE ;System call
CP CARRIAGE$RETURN ;Is it a CR?
JR Z,CLOSE$BUFFER
INC C ;Increment count
INC HL ;Increment pointer
LD (HL),A ;Store character
JR BUILD$STRING ;Backfor next character

CLOSE$BUFFER: LD HL,BUFFER$SPACE ;Need startaddressagain
LD (HL),C ;Store character count
RET ;Return from subroutine

Fig 3 Get -word Z80 version one

GET$WORD: MVI C,0 ;Initialisecount
LXI H,BUFFER$SPACE ;Start of buffer

BUILD$STRING: CALL INPUT$ROUTINE ;System call
CPI CARRIAGE$RETURN ;IsitaCR?
JZ CLOSE$BUFFER
INR C ;Incrementcount
INX HL ;Increment pointer
MOV M,A ;Store character
JMP BUILD$STRING ;Backfor next character

CLOSE$BUFFER: LXI H,BUFFER$SPACE ;Need startaddress again
MOV M,C ;Store character count
RET ;Returnfrom subroutine

Fig 4 Get -word 8080 version one

BUFFER FULL I STORE CHARACTER
(0,1 time) I IN BUFFER

This pre-test alternation description
can be superimposed on the existing
Warnier diagram to reflect the change
made to the code. When you have
tackled problem one, try to redraw the
Warnier diagram so that the coding
changes are mirrored in the Warnier
description.
Solutions
The first part should have been easy!
The character count when it reaches
255 will increment to zero; thus buffer
overflow can be detected by the setting
of the zero flag. A simple but effective
solution is to use a conditional branch
or jump immediately after the instruc-
tion that increments the character
count. By jumping to the

GET$WORD: LDY #0 ;Initialisecount

BUILD$STRING: JSR INPUT$ROUTINE ;System call
CMP #CARR1AGE$RETURN ;IsitaCR?
BEQ CLOSE$BUFFER
INY ;Increment count
STA BUFFER$SPACE7' ;Store character
JMP BUILD$STRING ;Backfor next character

CLOSE$BUFFER: STY BUFFER$SPACE ;Store character count
RTS ;Returnfrom subroutine

Fig 5 Get -word 6502 version one
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CLOSE$BUFFER label, any over -sized
entry will be safely ignored. The neces-
sary changes are similar on all three
processors, so we'll illustrate the idea
with the Z80 form (Fig 6).

The addition to the Warnier diagram
is shown in Fig 7. The extra operations
occur, as should be expected, im-
mediately after the INCREMENT
COUNT statement.

Data movement
To move data from a buffer area to its
'final resting place' involves an under-
standing of some of the ways that
blocks of data may be moved around in
memory. To give some ideas of the
approaches used, we'll look at typical
coding. We are primarily interested in
moving data from an area whose
starting address is fixed (that is, our text
buffer) to an area whose starting
address will vary as data is added. To
move a block of data we need to know
three things:
a) Where the data is to be obtained

from.
b) Where the data is to be transferred

to.
c) The size of the block to be trans -

ferred.
In other words, we need a source

pointer, a destination pointer, and a
count of the number of bytes to be

and Z80, a byte
of data may be transferred via the
accumulator using HL as a source
pointer and DE as a destination pointer.
Thus the instructions needed on the
8080 are:
MOV A,M ;Get byte
STAX D ;Store byte

The equivalent Z80 instructions are
written as:
LD A,(HL) ;Get byte
LD (DE),A ;Store byte

If a count of the number of bytes to be
transferred is kept in the C register, a
loop can be used to transfer up to 255
bytes from a source area to a destine-
tion area. Atypical Z80 code is shown in
Fig 8.

The 8080 version (Fig 9) incorporates
the same ideas and should not prove
too difficult to follow.

In the case of the Z80, a far more
efficient alternative to the loops just
described is available. The Z80 has
incorporated in its instruction set some
very powerful 'block move' instruc-
tions. In essence, the HL register pair is
loaded as a source pointer, the DE pair
as a destination pointer, and BC as a
16 -bit byte counter. One such instruc-
tion using this pointer arrangement is
the repeating block load with increment
instruction whose mnemonic is LDIR.
This instruction loads the contents of
the byte addressed by HL into the
location addressed by DE; HL and DE
are then incremented and the BC pair
decremented. If BC does not equal zero,

GET$WORD: LD C,0 ;Initialise count
LD HL,BUFFER$SPACE ;Start of buffer

BUILD$STRING: CALL INPUT$ROUTINE ;System call
CP CARRIAGE$RETURN ;Is it a CR?
JR Z,CLOSE$BUFFER
INC C ;Incrementcount
JR Z,CLOSE$BUFFER ;Zset + overflow
INC HL ;Increment pointer
LD (HL),A ;Store character
JR BUILD$STRING ;Backfor next character

CLOSE$BUFFER: LD HL,BUFFER$SPACE ;Need start address again
LD (HL),C ;Storecharacter count
RET ;Return from subroutine

Fig 6 Get -word Z80 final version

GET- .4
WORD

Fig 7 Final

BEGIN
GET -WORD
(1 time)

BUILD
STRING C
(1,n times)

END
GET-WOR
(1 time)l

Warnierdiagram

{INITIALISATION

BEGIN
BUILD -STRING
(1 time)

INPUTA
CHARACTER
(1 time)

SYSTEM CALL

INCREMENT
COUNT IN MEMORY

BUFFER FULL
(0,1 time)

G .

BUFFER FULL
(0,1 time)

..

SKIP AND EXIT
ROUTINE

SKIP AND
EXIT ROUTINE

STORE
CHARACTER IN
BUFFER

CARRIAGE RETURN
(0,1 time) 4

e

CARRIAGE RETURN
(0,1 time)

END BUILD -STRING

k.(1
time)

WRITE COUNTTO
BUFFER

ENTRYCONDITIONS:

HL = SOURCESTARTADDRESS
DE = DESTINATION START ADDRESS
C = NUMBER OF CHARACTERSTO BE TRANSFERRED

MOVE$BYTES: LD A,(HL) ;Get byte
LD (DE),A ;Store byte
INC HL ;Increment source pointer
INC DE ;Increment destination pointer
DEC C ;Decrease count
JR NZ,MOVE$BYTES
RET ;Return from subroutine

Fig 8 Move blockZ80 version
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LANGUAGES

the program counter is decreased by
two and the instruction re -executed.
The automated version of the Z80 loop

shown earlier is given in Fig 10 for
comparison.

On the 6502, we can move a specific

ENTRY CONDITIONS:

HL = SOURCE STARTADDRESS
DE = DESTINATION STARTADDRESS
C = NUMBER OF CHARACTERSTO BE TRANSFERRED

MOVE$BYTES: MOV A,M
STAX D
INX H

INX D
DCR C
J NZ MOVE$BYTES
RET

Fig 9 Move block 8080 version

;Get byte
;Store byte
;Incrementsource pointer
; Increment destination pointer
; Decrease count

;Returnfrom subroutine

ENTRYCONDITIONS:

HL = SOURCE STARTADDRESS
DE = DESTINATION STARTADDRESS
BC = NUMBER OF CHARACTERS TO BE TRANSFERRED

MOVE$BYTES: LDIR ;Automated block move
RET ;Return from subroutine

Fig 10Automated move block Z80
version

ENTRY CONDITIONS:

Y = NUMBER OF BYTES TO BE TRANSFERRED

DESTINATION ADDRESS DEFINED IN ZERO PAGE MUST BE ONE BYTE
BELOW THE INTENDED DESINTATION ADDRESS

MOVE$BYTES: LDA SOURCE$ADDRESS-1,Y ;Get byte
STA (DESTINATION$ADDRESS),Y ;Store byte
DEY ;Decrease counter
BNE MOVE$BYTES
RTS

Fig 11 Move bytes 6502 version

;Return from subroutine

byte from one address to another using
the instructions:
LDA SOURCE$ADDRESS
STA DESTINATION$ADDRESS

This is all very well if only one byte is
being moved and we know the addres-
ses at the time we write the program,
but when several bytes must be trans-
ferred, the indexed equivalent instruc-
tions may be used to move the Y'th byte
of a page of data. The equivalent
indexed forms are:
LDA SOURCE$ADDRESS,Y
STA DESTINATION$ADDRESS,Y

For the purpose of transferring data
from a buffer such as we have des-
cribed, we are particularly interested in
moving data from a fixed base area
(that is, the buffer area) to an area
whose starting address may well vary
(we could be transferring text into a
dynamically changing 'string space'
area). This being so, we will want to
keep the destination address in two
zero page locations and use indirect
indexed addressing to define the des-
tination address. The code that
achieves this data movement will be of
the form:
LDA SOURCE

$ADDRESS,Y ;Get byte
STA (DESTINATION

$ADDRESS),Y ;Store byte
One possible approach on the 6502

(Fig 11) is to use a backward counting
loop to perform the above instructions
Y times, decreasing the value of Y with
each pass through the loop. As the loop
that follows does not deal with the base
address bytes themselves (that is, the
case of Y=0), it's necessary to address
the byte below the intended source
start address. It's also important to
ensure that the indirect pointer stored
in the zero page is a pointer to the byte
below the actual destination start
address.

EEI

Quickie
The area in square metres of a square
patch of my garden is equal to three
times its perimeter in metres.

What is the side of the square?

Prize Puzzle
This one shouldn't be too difficult.

256 is a perfect square whose digits
are in ascending sequence (2,5,6): that
is, each successive digit is greater than
the one preceding it.

Can you find:
a) The largest perfect square with this

property and;
b) The largest perfect square with the

byJ J Clessa

converse property: that is, whose digits
are in descending sequence.

The answer to (b) might surprise you.
Incidentally, leading zeros are not
counted.

Answers on postcards only to-Prize
Puzzle August 1984, Leisure Lines,
PCW, 62 Oxford Street, London, W1 to
arrive not later than 31 August 1984.

May Prize Puzzle
An excellent response - about 400
entries in all - indicating just how easy
the puzzle was.

A micro program was not really
needed, but it offered a lazy way to find

0 0

the answer, which was 7000 items @
214.99 each giving 1,504,930 Australian
Dollars.

The winning entry, chosen at random
from the great heap, came from one of
our many overseas readers - Mr Jos
Schepens of Belgium.

Congratulations, Mr Schepens, your
prize is on its way.

Meanwhile, don't forget postcards
(or backs of envelopes) only.

Keep Puzzling.
PTI
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Tandy Learn And Save
With The Tandy

RS -80m Colour Computer 2

5-7311 26-7308

Pick Up One Of These Fast -Action
Games For Just £7.95

Skramble. 26-7306 £7.95

Cuthbert In The Jungle.
26-7301 £7.95

Cuthbert Goes Walkabout.
26-7302 £7.95

Crazy Painter.
26-7305 £7.95
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26-7303 £7.95

Pengon
26-7307 £7.95

Frogger. 26-7304 £7.95

N Al! Cuthbert In Space.
26-7308 £7.95

NEW! Danger Ranger.
26-7309 £7.95

NEW! Keys of the Wizard.
26-7310 £7.95

NEW! Eight -Ball.
26-7311 £7.95

NEW! Katerpiller II.
26-7312 £7.95

Take A Look At Tandy, Today!
Visit your local store or dealer and ask about our

expanding range of microcomputer equipment and
software - and remember, we service what we sell!

See Yellow Pages For The Address Of The Store Nearest You

."1

16K Standard
Colour Computer 2

£40
5

Inc.
VAT

Reg. Price £159.95

TRS-80 Colour Computers Are Better Than Ever! We improved our
most popular family of computers with a compact white case, low -
profile, electric typewriter -quality keyboard and prices that are less
than last year's models!
Ideal for Entertainment, Household and Educational Uses. Easily
attach the Colour Computer to any TV - then Program PAT*"
cartridges let you battle starships in outer space, run a maze, play
baseball - and lots more. But playing games is only the beginning.
You can set up a budget or monitor your investments. Your kids can
learn math or typing, enjoy literary classics or make glorious
computer "paintings".
Want to Learn to Program? Our entertaining instruction manuals
will have you writing programs with colour displays and sound in no
time. Colour BASIC's simple commands let you quickly produce
drawings, diagrams and charts. Choose from eight brilliant colours,
create musical tones, solve problems, analyse data and much more.
Then save your work on tape with an optional cassette recorder.
Expand Easily. Add a pair of joysticks, a printer, and a modem for
telephone communications. Upgrade with more memory and up to
four disk drives, too.
16K Standard Colour Computer 2. The Standard Colour BASIC
language includes data and string handling, dimensioned arrays,
math functions and 9 -digit numeric accuracy. Includes entertaining
308 -page beginner's manual.
26-3026 1.159-.95 Save £40.00 £119.95
16K Extended Colour Computer 2 All the features of Standard BAS-
IC, plus advanced programming capabilities to create, high -resolu-
tion colour graphics using simple one -line commands. Includes tu-
torial manuals on Standard and Extended BASIC.
26-3027 £199:95 Save £60.00 £139.95
Colour Computer Joysticks. 26-3008 Pair £9.95
Colour Computer Upgrade Kits.
64K RAM Kit. 26-3017 £79.95
Extended BASIC Upgrade. 26-3018 £59.95
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Tatung Einstein
The Tatung Einstein may not be the most brilliant invention this

century but 'it's an honest box for the money,'writes Guy
Kewney. This 8 -bit, disk -based home micro has business pretensions

and hopes to safeguard its future with some clever design tricks.
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The Tatung Einstein is the first home
micro of its price range to come
complete with a disk, only a disk, and no
tape cassette. At £500 it isn't the
cheapest diskette system on the mar-
ket, but comes pretty close-and apart
from the Dragon Professional (see
Checkout on page 146) is the only
system I know of with its diskette built
into the main processor box.

An ordinary, 8 -bit home micro with
Basic, a disk operating system and little
else to surprise the unwary, the Einstein
could have been put together from
standard parts by a careful component
shopper: the chips are all readily
available. The software was bought off
the shelf, and changed - not substan-
tially - to run on this design.

The Basic is like Commodore/Micro-
soft Basic, the version which is known
as GW (Gee -Whizz) Basic on the IBM.
The operating system is like CP/M Plus.
Together, they work well and are much
more closely related than most operat-
ing system/Basic combinations, both
being written by the same software
house.

The Einstein is similar to the
Japanese/Microsoft MSX in specifica-
tion. Before Dragon Data collapsed (at
press time, no news was available
about how likely the Dragon was to
become a Phoenix) that company was
expected to be the first British supplier
to have an MSX design. But quite by
coincidence, the Einstein is virtually
MSX already, needing only the licence
from designer Microsoft, and the soft-
ware, to make the conversion.

Hardware
Physically, the Einstein is a big box -
bigger than an Apple and in fact bigger
than any home micro apart from the
Advance 86 (Benchtested last month). It
has a plain, typewriter keyboard, one
Hitachi 3in diskette drive built in, and a
firm, strong top on which a special
monitor screen can be placed.

Users unable to afford a colour
monitor can plug the micro into an
ordinary colour or monochrome tele-
vision. However, for those who have
the extra £240.35 (inc VAT), Tatung will
sell one of its own 14in TMO1 monitors.
It matches the processor box, can be
pushed back about six inches, and
swivelled to suit the user's seat and
gives medium to low resolution colour
display. That is to say, not as good as
the MicroViteC Cub, but a whole lot
better than any television.

Behind the main flat box are the
expansion and connection sockets.
Starting from the on/off switch, you will
find: the RESET button, a socket for
external diskettes, the Tatung 'pipe' or
expansion bus, the user input/output
port, the printer plug, and the video out
socket. Coming round that corner to the
side of the machine you'll find a serial
RS232 port for modem or printer
connection, two analogue sockets and
a volume control.

The 'pipe' is so like the Spectrum
expansion bus that people who make
Spectrum add-ons may find it very
tempting to adapt them for this
machine! However, this one goes
further, in having the option of external
control of the system built into the
expansion bus. In the words of one of
the designers: 'There is a line called bus
request. If you make that active, the bus
will "tristate" the internal processor
buffers, giving you access to all the
peripheral chips inside the computer.'

still in its
infancy: to use it, the add-on maker
would have to re -write the internal
operating software to make sure that
the internal micro could start up again
after losing control.

The only noteworthy point about the
printer socket is that despite appear-
ances, a standard BBC/Tandy cable will
not work with it. You have to get a
Tatung cable.

The analogue sockets, however, are

pretty special, being able to accept
incoming analogue signals at a fre-
quency so high that digitising a

microphone output for speech recogni-
tion is a real possibility - and one
which Tatung itself is planning to tackle
early next year. However, most people
will probably use them for BBC -style
joysticks. Since one of the designers
owns a BBC Micro, you would imagine
the sockets to be the same as on the
BBC. I can't tell you why this is not so,
when it would obviously have been a
clever thing to do.

The keyboard is remarkable! The
TAB key is missing, which (with a delete
button) is one of two keys which
nobody notices on the keyboard, until it
isn't there.

In every other respect the keyboard is
comprehensive with function keys,
graphics characters and a reasonable
action. However, it is not buffered at all :
it's irritating to starttyping a command,
and find halfway through that the
computer has interpreted PRINT ONE
as PRONE, because it was trying to read
the disk, or was caught up in a loop of its
own internal musings, while you were
typing INT.

The central chip is the 8 -bit Zilog Z80.
It has a full 64 kbytes of memory, plus a
'second page' with permanent read-
only memory and video memory, with
16 kbytes used for the video display,
and 32 for the permanent software.

Unlike most British micro builders
these days, Tatung decided that there
wasn't time to spend on a 'custom ULA'
chip, and decided to use a standard
Texas Instruments video processor. By
coincidence, the one chosen is the one
which is used in the MSX design.
However, Tatung has improved the job,
fooling the chip (by software) into
believing that it has less memory for its
character generation than it really has
-so where the TI chip should give only
32 characters across the screen, the
Einstein coaxes 40 characters out of it.

ailillatuommumismulmaim
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Plain, typewriter keyboard
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The designers' idea is
that the Einstein is a

business -type system, a 'cheap CP/M
disk -based computer'. They realise that
a lot of CP/M software assumes that you
can see 80 characters per line, not 32 or
even 40.

Accordingly, I'm assured, there will
be an 80 -column box to plug into the
'pipe' at the back, which will feed a
signal into an ordinary monochrome
screen.

The sound chip is the General Instru-
ments circuit, used on just about every
standard microcomputer these days. It
can producethree notes, and one noise,
which are all available to the Basic
programmer, and are mentioned in
more detail below.

The analogue to digital conversion is
handled by a new National Semicon-
ductor chip, the ADC0844, with a

40 -microsecond conversion time.
The other surprise is the double -

density diskette controller chip, which
became available just in time to use on
this machine. It allows the designers to
get 190 kbytes capacity on each side of
the 3in diskette surface.

Parallel communications are hand-
led by the full set of Zilog peripheral
chips, which are very powerful, and
under -used in the basic configuration
of the Einstein. Expanders will usethem
with glee.

Software
DOS: operating system
The operating system is so similar to
CP/M that it is possible to take a copy of
WordStar in its standard, 8 -bit CP/M
form, transfer it to the Einstein and
watch it run. WordStar is a program
which does not drive the machine
directly, but drives the CP/M operating
system, and Crystal's Xtaldos has the
same controls.

The need for this type of software -
cheap, readily available, and thorough-
ly debugged - was a major reason for
the selection of the 8 -bit Zilog proces-
sor, instead of the 16 -bit families which
are getting the glamour headlines.

The 8 -bit logic has meant that tried
and tested software could be used. The
Basic is one which has been around for
a while, and the operating system is

also well tested. Both are the
products of Trevor Brownen's Crys-

tal Software. Xtaldos, however, hasn't
been seen on the shop shelves, be-
cause most of its users are people who
design their own systems - like the
Ministry of Defence, for example.

From the point of view of the
operator, it seems very similar to CP/M
Plus. It's rather better than CP/M, but
very much the same from the program-
mer's point of view, and will catch any
system function attempts by applica-
tions programmers who are reaching
for CP/M's handles.

All the job control commands for
loading, examining, running and re-
naming programs are the same or
similar. For somebody who uses stan-
dard CP/M a lot, and the Einstein only
occasionally, some of the changes,
even where they are improvements,
will seem irritating.

For example, the rename command
in CP/M is extremely annoying, be-
cause it works backwards. It goes
against all instinct to say REN FRED
BILL, when what you want to do is to
rename a file called BILL, and make it
FRED. But that's the way CP/M does it,
and habitual users eventually get
accustomed to it. So when Xtaldos
wants you to write REN BILL TO FRED, it
makes more sense, but you have to stop
and think for a moment.

There are other little improvements,
too. Xtaldos will automatically write the
operating system program onto the
system tracks when a diskette isformat-
ted, and so an Xtaldos system, when it
crashes, will automatically restart, and
a CP/M system might do absolutely
anything.

Another point: CP/M refers to drives
by letters. The first drive is A:, the
second is B: and so on. An incredible
amount of software is written by
careless loons who never stop to
wonder whether everybody has two
diskettes, and whether both are work-
ing, with the result that having just one
can be a serious handicap, and three
can be a serious hazard.

On Xtaldos, the diskettes are referred
to by system variables, and (as on the
Morrow MicroDecision CP/M system)
can be changed during the program.

Built-in Hitachi 3in diskette drive

The same physical drive can be switch-
ed from A: to 1: to B: to P: or whatever.

Summarising the new features of
Xtaldos which will come as a surpriseto
CP/M users:
files can be locked;
locked files are shown on the directory
with an asterisk;
the machine code monitor and debug-
ger can be invoked from Xtaldos at any
moment by the MOS command (see
MOS below);
the delete command ERA will not erase
locked files, and unless told otherwise,
will only erase files one at a time, after
checking that you really want each file
to go;
the command GO will start the compu-
ter running the program currently in
memory without the need for a diskette
to be loaded;
the command LOAD is a native func-
tion, not a 'transient' loadable
program;
the DIR command not only shows what
files are on the disk, but how much
space is left;
the TYPE command is replaced by DISP
to examine text files on disk;
files can be protected by password;
and
disks can be backed up (safety copies
can be made) with only one drive, using
the utility program BACKUP. It takes
only a half dozen or so swaps of
diskette, too.

Machine code monitor: MOS
Any microcomputer can load a pro-
gram giving direct access to the mem-
ory of the computer.

In the case of the CP/M family, that
program is called DDT - a dynamic
debugging tool.
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Expansion and communications sockets are in good supply
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On the Einstein, this is available
without having to load a special tool.
The machine code monitor is part of the
permanent memory of the system, and
it is called the MOS - machine
operating system.

There is one very important conse-
quence of this: the Einstein is the only
CP/M family micro today which can be
started up as if it had a 'front panel'.
Purists will object that Research
Machines, Sharp and Triumph Adler
micros can do this; but they are
machines which fundamentally do not
have diskette operating systems, and
fundamentally are front panel micros.
The difference with the Einstein is that
the MOS is a permanent or emergency
utility, and the Xtaldos is standard.

So much for an argument with
purists; the point is that when you melt
your diskette, it is theoretically possible
to retrieve the contents of the micro's
memory, and even run the program
there, without a diskette available.

It also gives you all the things a
programmer needs - such as a hexa-
decimal calculator, a disk track and
sector reader and writer and a tool for
doing things to the input and output
ports. And it's always there.

Basic
There is nothing truly astonishing
about Xbas as it appearswhen you start
using it. It is in most ways similar to,
though older than, GW Basic on the
IBM. It has a similar editor to that on the
Commodore 64; that is with cursor keys
changing the lines of program code on
the screen directly. And the commands
and functions are initially all familiar.

The most remarkable exceptions are
not the sound and graphics, but the
program control commands.

And even more important than a few
exceptions to the 'standard', are the
new commands which a programmer
can create, and load with a program.

This means that there is no theoretic-
al limit to the length of Crystal Basic,
and 64k versions do exist. However, the
Einstein isn't likely to get one of those,
because there is no easy way of
extending its memory beyond 64k
internally, as there is on the Amstrad
and will be on the Enterprise.

The music commands are very re-
miniscent of the BBC Micro sound
commands in the way they work -
which isn't all that surprising because
Crystal boss Brownen was one of the
contributors to the original BBC speci
fication. However, they are simpler to
use: notes being described by their
musical names from A to G, and the
envelope shape being defined by the
VOICE command if required. The Tem-
po command decides the speed at
which they are played. And for those
who want to play out of tune, the PSG
command gives direct 'peek and poke'
access to the programmable sound
registers of the GI chip.

Graphics is handled in a totally
unsurprising way.

Limitations are similar to those of the
Spectrum : high resolution only, as long
as you don't push it. It is possible to
draw a very fine line circle, and another
overlapping it, as long as they are not in
different colours. Change colours, and
vast ungainly blobs of low-res colour
appear on the screen. On the positive
side, it is possible to get 16 colours
(including black, white, transparent
and grey) on the screen at the same
time.

Commands
Commands which will strike the new
user of Crystal Basic as strange
include:
IOM

Fans of the system will swap stories
about tricks they have played with this
feature. Without a month of uninter-
rupted time to explore it, I will tell you
only that it controls the input-output
mode of the Basic, allowing you to set a
bit to do almost anything. You can
prevent echo of characters from
keyboard to screen; you can switch
from line edit to screen edit; you can
disable the SHIFT -BREAK interruptfor a
program; you can have your numbers
printed with an automatic space or not;
you can have (or not have) automatic
line feeds with a new line; you can have
tabs set to 10 spaces or to a control -I
character; you can ... oh, it's a long list.
I'm sure I'll be grateful for it one day.
DEEK and DOKE, VPEEK and VPOKE,
and POKE

Deek is simply a double Peek. Doke,
however, will load a whole string of
bytes with data, as will Poke - the
operation starts at the location speci-
fied, but you can load a whole series of
bytes after that with the same Poke,
Doke or Vpoke. Vpeek and Vpoke are
video memory operations, naturally.
HOLD, MERGE, RUN, CHAIN, RENUM

Renumber is an ordinary enough
renumber command, but with the
ability to HOLD part of one program,
stuff the variables onto the stack, and
run a second program and then revive
the first, renumber can become a
powerful tool. It can also be a nightmare
- any careless attempt to renumber a
program when another program is
being HELD can lead to duplicate
numbers,with both lines retained in the
final program ...

An excellent example of the versatil-
ity of the system control possible with
these commands is supplied as a

Benchmarks
BM1
BM2
BM3
BM4
BM5
BM6
BM7
BM8
All timings in seconds. Fora full listing
of the Benchmark programs see
'Direct Access'.

11.7
6.05

11.42
12.55
14.03
22.46
35.17
49.99

demonstration program. It is a 'menu'
program, which goes into HOLD mode
every time one of the subsidiary pro-
grams is invoked. But it sets the slave
programs to trap the normal Break
command, so that control is passed
back to the demo menu.

Combine this with the ability to hold
only part of a program, and it becomes
clear that the Basic programmer can set
up very sophisticated options for the
user.

One program can, of course, RUN
another, losing all known system vari-
ables. There may be crucial memory
locations which are not system vari-
ables, of course, which will remain
corrupted. If you want to retain all the
variables, but eliminate the first pro-
gram entirely, then you use CHAIN.
CREATE

This works in conjunction with the
normal OPEN and CLOSE for disk files.
File handling is not quite conventional,
being organised through a string name.
This is called a 'file descriptor' by
Crystal, and the difference between this
method and the normal one is that
normal Basics need to know, before
they start running, how many files you
will be using. This Basic uses the
dynamically changing string space.
You can create a new file, right in the
middle of the program, and keep
creating new ones, and providing you
don't have too many open at once,
there will be plenty of memory avail-
able. The normal method sets aside file
space, whether or not you have the file
open, and there is no way of using that
space for the program itself.
MAG, SHAPE, SPRITE

Sprite handling isn't vastly compli-
cated, but the MAG command is
interesting. It lets the programmer
magnify a given sprite - or, for that
matter, any character held in memory.
So you can get an enormous letter A on
the screen if you transferthe SHAPE of a
character into the area used for the 32
sprites, and magnify it.
POP

This lets you get out of a subroutine,
but go back to a different place from
normal. It only works with nested
subroutines, and it lets you break right
out of the nests.
ERA, DIR, REN, DOS, MOS, LOCK and
UNLOCK

These are all duplicates of the Xtal-
dos commands, with the exception of
the Basic's need for quotes in front of
file names. Don't try typing SYSTEM on
this one to get out of Basic!
T1$

This is the same as TIME$ on
Microsoft Basics. While it is nice to have
it, since the thing is a string, you have to
put yourself through a hoop to write a
program to work out how long some-
thing took, because you can't subtract
strings ...

Applications software
I only had time to test the demonstra-
tion program pack, and a strange Kuma
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NEW TITLES FROM jSigmaPress
Sinclair QL: User Guide
by Lionel Fleetwood
Whatever your requirements, the
Sinclair QL User Guide will help you
to get the most out of your new
purchase - or to decide if you should
purchase a QL.
It shows how to produce letters,
keep records, prepare accounts and
draw useful graphs. Examples are
drawn from real life and each section
can be used independently.
Throughout the book the language is
clear and jargon -free.

0 905104 92 7 180pp £7.50

Microcomputer
Speech Synthesis

and
Recognition

A.S. Poulton

Microcomputer Speech
Synthesis and
Recognition
by Adrian Poulton
Computerised speech synthesis and
its counterpart, speech recognition,
are emerging as one of the most
important technologies of the mid -
1980s. This book explains the
origins of artificial speech and
shows you how to make your micro
speak to the world and how you can
speak back to it!

0 905104 39 0 202pp £7.95

Programs That Write
Programs

by Chris Naylor
In this thought -provoking book Chris

Naylor explains exactly what a
program generator is and exactly

what it can and cannot do.
With the emphasis on the business

user, he examines the situations
commonly found in any program-
ming project and shows the inter-
action between the problem to be

solved and the software tools avail-
able to implement any solution.

0 905104 43 9 226pp £7.95

Practical COBOL for
Microcomputers

by Kevin Sullivan
BASIC is a fine language, but most
business applications use COBOL,

which is now widely available for all
popular microcomputers. And, it's

not a difficult language to learn:
Kevin Sullivan takes you from
writing the simplest possible

COBOL program, through the use
and design of screen layout, right up

to handling all types of file.

0 905104 60 9 160pp £6.95

Opeudingsgotato
Operating Systems:
A User Friendly Guide
by Alan Trevennor
A 'friendly' guide that uses the
widely -used Digital Equipment
Corporation's operating systems for
its examples and spans the range of
large minicomputers, all the way
down to the new micros.
After describing the major com-
ponents of all operating systems, the
author describes how files are
handled, error handling, hardware
features and optimisation of hard-
ware and operating systems.
0 905104 66 8 180pp £8.50

Computer Based
Learning: Practical
Microcomputer
Methods
by Graham Beech
This is a definitive but practical book
for all those wishing to educate,
learn or train with the help of a
microcomputer. To instil confidence,
there is a comprehensive review of
existing successful applications.
These all use affordable micro-
computers, and so can you!

0 905104 45 5 302pp £8.50

All About Computer -
Aided Design and

Manufacture
by James Fellows

Confused about CAD/CAM? Then,
this is where to start. No more

seminars, no piles of books and
leaflets. Read this book and you will

be able to understand all of the
important concepts that are so

necessary when you are
responsible for installing computer

aided design/manufacture
equipment.

0 905104 61 7 200pp £9.95

The Universal
Equation Solver

by Noel Kantaris and
Patrick F. Howden

Equation solving is an art or science
needed by many categories of
people. This book proposes, in

simple terms, a new easy to under-
stand method which will solve

equations encountered in any field of
endeavour. The new method is

presented with a series of program
listings for Apple and BBC

computers.

A simple new method
tor microcomputers

ne unversci
eauccon

even
Noel &nobles &
Peed( t Howden

0 905104 40 4 120pp £6.50

SIGMA PRESS publish a wide range of books relevant r
good bookshops and computer stores.

to all aspects of microcomputing. Available through The key to better computing

MARKETED BY JOHN WILEY & SONS LTD, BAFFINS LANE, CHICHESTER, SUSSEX P019 1 UD, ENGLAND
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word management
program called WDPRO.
I'm assured that all CP/M
programs run: I have the mental
reservation about this which is inevit-
able on a machine which only has 40
columns on the display.

However, Digital Research has given
Tatung its Logo licence, and DR Logo
will be available, included in the price.
As of today's date, I'm assured that
there will be no manuals for this. You
want manuals, you pay extra.

The plan is to offer some kind of word
processor, but not WDPRO, which is not
well suited to this sort of machine. That
is not much more than a rumour at
press time, but there it is.

Documentation
On the positive side, the type of
information made available about the
system and the Basic is very valuable to
the programmer, and unusually full.
Crystal has a policy of concentrating its
effort on the manuals, thus making it
very difficult to copy programs effec-
tively.

However, it isn't clear that the quality
of the documentation will match the
quality of the software. Even making
allowances for improvements I wasn't
impressed by the manuals.

I am assured that there will be
indexes. I am told that information
currently missing will be included, and
that information currently incorrect will
be corrected. But even so, there have
been several points on which I was
assured that: 'We'll publish that in-
formation in a user magazine,' or that:
'When a few users have got their
machines, we'll know the answer to
that, and we'll publish it.'

And frankly, I found the manuals
heavy going. Where the information
matched what I already knew, I could
see what the writer was getting at.
Other times, I was less certain, and
occasionally, baffled. There are much
worse, true, but it would be possible to
be better without busting the budget.
And for the beginner, I think better is
needed.

Prices
Basic price of the
including diskette.

The Tatung colour monitor will cost
£240. A matrix printer, vaguely similar
to the Epson, will be available for £229.
Diskettes cost 'around £4.50 at press
time, but are expected to be available
for £2 from Tatung, if deals go ahead as
arranged. An additional diskette (sup-
plied in a DIY kit form, but very simple)
will be £149 for the second internal slot.
Any external diskette will cost more, at
f190.

Conclusion
Asa business micro, the Tatung has the
glaring omission of 80 -column display.
As a home micro, £500 is asking quite a

lot. Tatung will have to work
- ->, hard on its advertising to make

the point about the disk, and how
cheap it is.

When it has the essential peripherals
and software to link up to Prestel or
Telecom Gold, or both, and when there
are enough machines out there - and
enough software to make it interesting- it will be an honest box for the
money.

The idea that it can be turned into an
MSX machine is only attractive if you
believe that MSX is going to be a major
force. I don't. It is hardly sweeping
Japan by storm, and America doesn't
seem to care a bit.

But if there is little to rave about, there
is little to grumble about, either. The
only substantial questions still to be
answered are caused by the fact that
when it was Benchtested, it was still not
in its final form. Several of the niggles
that arose during trials were factors
which, said the designers: 'are being
put right at this moment.'

Einstein is £499,

In perspective
Nobody could seriously describe this
machine as 'exciting', in the way that
the BBC Micro was when it was first
announced, or the way that the Sinclair
QL appeared to be - or even the way
the Enterprise (Elan) might have been.

However, the home micro market has
been in the doldrums for so long that
this very plain, workman -like design
must be taken seriously.

At £500 for an 8 -bit system including
one diskette drive, the Einstein is priced
very similarly to a Commodore 64, a bit
cheaper than a BBC, and a bit pricier
than the new Amstrad.

The main point of comparison where
the Einstein scores over the Commod-
ore is the disk; the Commodore drive is
unbelievably slow, very unfriendly, not
specially cheap, bulky and clumsy.

In terms of sounds, graphics, sprites,
display quality and memory space, the
64 and the Einstein are close enough for
detailed comparisons to be more a
question of bickering.

The BBC Micro still has the edge in
display sophistication over both, and
so does the Amstrad - both are

capable of 80 -column displays without
modification, where the Commodore
and Einstein can only go to 40 columns.

In terms of disks, the Einstein and
Amstrad have it clearly ahead of
Commodore and BBC, where the disk
operating systems have their virtues
but are fundamentally restricted and
restricting. There are plans to make the
BBC disk filing system better, but those
are just plans; in the meanwhile, the
Amstrad's CP/M and CP/M equivalent
Xtaldos are significantly more power-
ful, especially for anybody planning
serious 'business -type' software.

Obviously the Amstrad's £400 sys-
tem including monochrome monitor,
diskette and operating software has the
edge over theEinstein, which would
cost around £700 or more to reach the
same specification.

It would need an add-on board (not
yet available, or priced) to give it
80 -column display, plus the
monochrome monitor, (also not avail-
able, or priced, but presumably a
standard £80 screen will work) to
match.

However, for people who feel they
must have a two -drive system, it will be
apparent that both the Einstein's drives
are neatly packaged in the same box
with the same power supply, whereas
the Amstrad has just the one add-on
drive floating on the end of a cable, and
no clear plans to produce a two -drive
system (yet). And the planned price of
the Tatung extra drivels) is attractive.

And Commodore, Atmos, Amstrad
and BBC still havethe advantage of very
low-cost tape cassette software which
can be 'borrowed' - not a trivial
consideration to the average teenage
user.

In my opinion the success or the
failure of the Tatung Einstein will hinge
on two things: how many dealers will
stock it, and how much software will be
written for it. And given that program-
mers will find it easy to write for, and
that Tatung has good contacts (through
its TV business) with the retail side of
the market, I expect Einstein machines
to make the top ten, and possibly even
the top five, of British micros, by
Christmas. END

Technical specifications
Processor:
Memory:
Display:

Storage:
Keyboard:
Size:
Weight:
Comms:

Bundled Software:
Options:

8Z80 -A, 4M Hz clock speed
64k RAM, 16kdisplay RAM.8k ROM expandableto 32k
241ine x 32 or 40text, 16 colourgraphics,256 x 192 pixels,
32 sprites, UHF output
400k integral 3in compact diskdrive (500k unformatted)
71 keys including eightfunction keys
Height 4.6in; width 17.4in; depth 21in
13.2Ibs
Analogue/digital convertor (joysticks, etc), RS232C port,
8 -bit user port, Centronics Parallel port, external drive
connector, Tatu ng 'pipe'
Xtaldos
Second integral 3in floppy drive,24 x 80 column display
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LXPLOIZIN
ADVENTURE_s-

on the ORK 48K

Despite being upstaged by its kid brother,Atmos, the Oric-1 still has
plentyoftakers- and there's a good selection of reading material for

beginners. Linnet Evans sifts out the good, the bad and the ugly.

Getting Started On

Your Oric
Authors: Tim Hartnell & Peter Shaw
Publisher: Futura Publications
Price: £2.95

While Tim Hartnell needs no introduc-
tion, I'm also happy to add that neither
in a sense does his present book. His
companion -at -arms now is sixteen -
year -old Peter Shaw, a young veteran
already with credits in Interface maga-
zine, ZX Computing and the like.

The result is a fresh and zesty
approach to the harrowed and harrow-
ing matter of Getting Started.

Taking a strictly empirical line
(hands-on to you), the pair coax the
far -from -lonesome reader through the
basics, the true bottom lines. Surpri-
singly, behind the high jinks the intro-
duction is handled in a highly orderly
fashion. One telling example is the
Shaw and Hartnell workout on the
RND(1) randomiser theme as a prelude
to doing wicked things with dice. The
clarity of even this modest little esca-
pade in contrast to Mr Cole's - indeed,
many other writers' - treatments
shows just how much Joe Punter is
often prepared to stomach.

Unusually, the Hartnell Getting
Started avoids becoming engrossed in
machine code and memory mapping;
instead it's prepared to treat Basic for
what it is, an English -like language for
getting the beast to work. The reader is
asked to hustle for him/herself, but
rewards are many and manifold.

There are, incidentally, a goodly
measure of code illustrations including
some excellent full programs - the
loopy Galactic Grocer being one -
which are, as so often, contributed by
third party authors.

Getting Started On Your Oric is not,
and doesn't pretend to be, exhaustive.
Tacky, non -essential subjects like
ROMs and I/O are kept out- rightly so.
It's a low -budget production for a

low -budget machine with an option on
some high resolutions at the end.
Whatever else, it should be a lot of fun.
Recommended.

Getting Started On The

Oric-1
Author: DGJ Cole
Publisher: Ellis Horwood Ltd
Price: £6.95

Let's preface this review (and others)

with a CLS on the 'Oric-1' of the title.
After all, quite a few thousand Orics
have been shifted, and despite the
traumas of the old ROM, the senile
keyboard et al, the machine still re-
mains a real gunner in the sub -£100
shootout. Practical differences be-
tween Oric and Atmos there are indeed,
but practical similarities too.

Publishers Ellis Norwood have a track
history of really quite eminent serious/
business computer books. It's slightly
poignant, therefore, to find hiding
between the covers of this Getting
Started not just an occasionally fogged
piece of writing but the kind of produc-
tion gaffes that an experienced editor
should have wrinkled out in a few hours
with the blue pencil.

Coverage overall is - and no critic-
ism here - very much the usual stuff
with prominence to maths, sound and
graphics. A really annoying amount of
white space is left, so the amount of text
and illustration is around two-thirds of
what you might expect from the size
and thickness of the volume.

What's more, for a book apparently
intended for beginners, more than the
odd seeds of discontent might be sown.
For example, an early chapter quite
reasonably introduces cassette usage.
The innocent reader will thereby feel
perfectly enfranchised to try out a stash
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of 10 -year -old EMI Soundhog tape on
the enterprise with ne'er a tweak of the
volume control. Yes, the maverick
nature of the average comms link is well
enough known to most of us - but not
necessarily a novice working in isola-
tion. Where the book isn't prepared to
refer the reader backto the user manual
or other documentation, perhaps a
boiler -plate chapter wouldn't be out of
court?

Having steered through that one, we
then meet with CSAVE and, quite
logically, the associated parameters to
save a block from memory. Surely at
this stage the most helpful course of
action is to leave the matter there, and
refer onwards where needed to a

separate, calm discussion of correct
addressing. Instead our hapless reader
is shoved without apology through a
hardware hypermarket.

David Cole was, I'm sure, well-
intentioned in his approach, and some
of these reactions are admittedly on the
over -sensitive side. But we just
shouldn't be getting into this rut at this
stage.

The Companion To The

Oric 1
Author: Ian Adamson
Publisher: Pan/Personal Computer
News Library
Price: £5.95

Companion: 'One who accompanies
another; associate; sharer.' Even in the
intimate one-to-one of the microworld,
that's quite a deal to live up to.

The Companion To The Oric 1 is a
fairly substantial and certainly well -
stocked book which, even measured
merely in terms of fax 'n pix, has to
represent neat value for money. Its
introductory index doesn't give much
away with a modest list of woolly
catch -phrase chapter headings like
'Building with Basic' and 'Down Mem-
ory Lane'. That belies, though, a very
thorough, caring and highly ordered
text which is readable throughout -
even if necessary in the absence of an
Oric to work on.

Saving and reading back from cas-
sette, for example, here gets real-time,
real -world coverage. If EMI Soundhog
isn't mentioned by name, it only shows
that the author is more cautious than
the reviewer.

Importantly, differences between the
old and new ROMs are duly noted as
they arise.

The Companion also fits an alternate
role as a reference book, with an
extended chapter dealing word by
buzzword with Oric Basic commands.
There are no prizes for guessing what
an improvement this is on the standard
Microsoft offering: the rewards are
elsewhere.

A chapter on machine code doesn't
pretend to be authoritative, but again is

an eminently clear backdrop to the
hows and whys of 6502 opcodes
pending fuller investigation. A quick
note is also provided on I/O interfacing.
The book closes with more than the
usual token set of tables of ASCII/hex/
binary codes, escape commands and
the like.

In short, Ian Adamson has produced
a guidebookto the Oricwhich is difficult
to fault. With a little further tuning, it's a
model of what a home computer
owner's manual could/should look like.
Not only a Companion, but also an
example to us all!

Exploring Adventures

On The Oric 48k
Author: Peter Gerrard
Publisher: Duckworth
Price: £6.95

Computer games are transient, OK?
That is, The Trade being what it is, it's
naturally anxious to keep up sales and
turnover by bringing new software into
the world. So, in due course, the older
games go out -of -catalogue: one man's
semi -fruitless search for the lost logical
roots of Atari's by then bygone Break-
out was recorded in Pilgrim in the
Micro world, reviewed last month.

There are parallels here with the pop
music business. Even in the year of the
Thompson Twins and Culture Club, the
Sunday supplements can still run fea-
tures on the Stones, while we joyously
await the next rerun of American
Graffiti on the box. Out of catalogue
maybe, but rarely out of style.

And there can't be a better example in
our own arena than the game of
Adventure. The original - supposing
anyway that even this isn't just a

latter-day media myth - was coded in
Fortran for a DEC -10. Messrs Woods
and Crowther's fantasy run -round was
probably sampled by not many more
than ever saw Mick and Keith play the
Crawdaddy Club.

Peter Gerrard pays brief but critical
tribute to these and other pioneers of
the Zork/World's Edge/Treasure Island
genre.

Such a briefing isn't a mere matter of
names and locations, but also covers
the very important hallmark of style:
FEED BIRD
THE BIRD IS NOT HUNGRY, HE IS
MERELY PINING FOR THE FJORDS!

This leads naturally to the questions
of both solving other people's Adven-
tures, and of creating your own using
some of the time-honoured tools of the
trade. From the simplest INPUT A$, the
middle chapters of Exploring Adven-
tures offer a very credible introduction
to Basic syntax with an unusually
golden carrot at the end.

So, although there are in fact a trio of
full Adventure programs tucked away
at the end, this is in no way a listings
book. The cornucopia of information

and ideas, tricks and trips for working
adventure holidays is plainly just too
great. No, it's a valuable confirmation,
however transient a particular boxed
and branded game may be for The
Trade, for all of us individually, the
tradition lives on.

A cassette is also available at £7.95.
Lastly, owners of the VIC-20, BBC,
Electron and doubtless others in future
may like to know that Duckworth has
parallel editions for these machines,
too.

Getting More From

Your Oric
Author: HE Hicks
Publisher: Sigma Technical Press
Price: £6.95

Just before Getting More went to press,
someone saw an Atmos commercial on
Channel 4. 'Strewth', they said over at
Sigma Press, 'better git hit on da jacket!'
This is, of course, no more than a
precautionary note: while the word
Atmos is delicately flashed across the
corner of the megabronze cover of
Henry Hicks' opus, there's not a word
within of the big 'A' as such. But as we
shall see, it's not quitethat kind of book.

Getting More opens, as ever, with a
brace of Getting Started chapters, after
which it falls in effect into two sections.
The first carries a pot-pourri (or, if
you've got a hangover, pig's breakfast)
of post -Basic topics ranging from bin-
ary arithmetic and the workings of the
interpreter, to screen handling and
comms. The second is a treatise on
6502 assembler programming, with a
dictionary of mnemonics. Appending
this are some handy routines: scrolling,
for example; 'Twinkle Twinkle Little
Star' in three-part harmony (untested, I
confess!) and again a better -than -
average batch of appendices.

Despite the lack of in -text Atmos,
differences between possible Oric
ROMs are again identified as they crop
up. A full table of comparisons might
have been useful in this context.

Harry Hicks is a bread -boarder, a
hardware head. Once you appreciate
this, then the obvious difficulties for
him with coping with a raw readership,
the sometimes rather awkward writing
style both fall into a new place, as does
what at first seems a cavalier arrange-
ment of subject matter. Crossing this
psychological barrier, he's a writer in
love with his subject with the capacity
to put it through its paces realistically
and enthusiastically.

Taken at that level, Getting More
From Your Oric is a natural comple-
ment to a good Basic/basic introduction
such as Ian Adamson's, reviewed
alongside. The decision to try to be an
all -things -to -all -comers, taking space
and energy for the novices' chapters
was, I feel, a mistake. This apart, it's a
very good handbook. END
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Apple Ilc
Capable of running the vaststore ofApple II software, the Ilcadds

another dimension to theApple II range with its 'portable'tag. But the
high price could be prohibitive. Peter Bright gives his verdict.
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The Apple II range of micros must
qualify for a medal for service above
and beyond the call of duty. It was in at
the start of the micro boom and it's still
going strong today. Its latest incarna-
tion is as the Apple Ilc - a neat,
integrated, 'portable' machine capable
of running the majority of Apple II

software.
Although much of this machine is

new, it is fundamentally based on the
Apple II. For this reason PCW decided
not to give it a full Benchtest, but to try
and bring out the new and interesting
points that have been built into what is
now a very old machine.

Hardware
A look at the photographs will show
that the Ilc is presented as an extremely
compact unit - all available space has
been used.

The back panel is especially crowded.
From left to right we have: joystick/
mouse port, RS232 modem port, TV
adaptor port, monitor output, second
disk drive port, RS232 printer port,
power socket and the on/off switch. The
back panel also houses a carrying
handle which locks down to tilt the unit
upwards for easytyping and to allow air
to circulate over the electrics.

The right-hand side of the unit
houses a half -height 51/4in Apple II

standard floppy disk drive - by 'Apple
standard' I mean that you are stuck with
a measly 100 odd kbytes. The drive is
made by Alps Electric in Japan and has
been designed to draw much less
power than a conventional Apple disk
drive. According to Apple the new drive
uses about half the power of the old
one.

However, the price you pay for
compactness is that the Ilc's power
supply is separately cased. This means
that you have to find somewhere to put
the power supply, so, although the
main unit only has a small footprint, you
have to allow more space for the PSU.

An optional feature for the Ilc is an
Apple mouse. This plugs into the
joystick port and is exactly the same as
the mouse used with the rest of the
Apple range.

Inside
Apple PCBs are always nice and neat
and the Ilc is no exception. As with the
Ile, the use of LSI chips means that the
chip count is vastly reduced over the
original II.

The Ilc departs from its predecessors
by using a 65CO2 processor. At first
sight this looks like a CMOS version of
the old 6502 engine; however, the new
chip has been upgraded by including an
extra 27 instructions. Old 6502 code
should still run on this chip, but code
written for the Ilc won't work on the
older Apple Ils if you use the extra
instructions.

(For those of you who want to know
more about this processor, see July's
feature entitled '6502 Revival' on page
174.)

The back panel is crowded and houses a dual-purpose handle

The Ilc comes with 128k of RAM and
16k of ROM as standard. As with
expanded Ile's, the RAM is divided into
two 64k pages, each of which can be
switched under software control.

Expansion slots
Two factors have played a major part in
the success of the Apple II range of
machines. The first is the vast range of
software available for the machine. The
second is the ease with which you can
plug customised hardware into the
expansion slots. Over the years a whole
sub -industry has grown up offering
everything from real-time clocks to
polyphonic synthesisers which plug
into an Apple II.

The Ilc doesn't have any expansion
slots. At a stroke this cuts out a large
chunk of Apple II applications - those
of you who use Z80 cards, Robocom
graphics systems, and so on, will have
to stick with your present hardware.

Apple says that third party hardware
vendors are working on external inter-
faces which will allow Apple cards to be
plugged in via one of the RS232 ports. I
don't have any more details at the
moment, but it doesn't seem a very
satisfactory answer.

This problem is offset to some extent
by the fact that the Ilc comes with two
RS232 ports, a disk interface and
80 -column colour display as standard.
With previous Apple Ils these had to be
plugged into the expansion slots as
extras.

Keyboard
The Apple II family has always been let
down by its keyboard. The Ile keyboard

was a definite improvement over the II,
but it still left a lot to be desired. The
keyboard on the Ilc certainly looks
better than previous Apple II keyboards
- its 62 keys are nicely spaced even
though there isn't much room to play
with.

All the keys press onto a plastic
membrane. I can't see any reason for
doing this except to help prevent tea
spillage getting into the works!

In use the keys all have a positive feel
to them-you can hear a clickwhen the
key registers. As with some of the
cheaper lap -held portables, the
keyboard is flat rather than pitched.
Some people don't mind this, but I find
that it takes getting used to. In fact I

didn't much like the feel of the keyboard
-it takes more effort than usual to get a
key to register and I don't like flat
keyboards. Having said this, one of my
PCW colleagues liked the keyboard -
there's no accounting for taste!

The Ilc comes with 80 -column and
colour graphics capabilities thrown in
free. It can be used with three different
displays - domestic television, moni-
tor and LCD flat panel.

The cheapest way to use the Ilc is with
a domestic television. To do this you
need the PAL convertor box which
plugs into the back of the machine. The
use of a convertor box makes it much
easier for Apple to ship the machine to
countries with different television stan-
dards. Instead of having to re -engineer
the whole machine, a different conver-
tor is supplied.

The Ilc can be set to run in either 40 or
80 -column mode by setting a switch on
the top of the machine before power is
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switched on. Domestic TVs work best in
40 -column mode.

The Apple monitor - which can be
supplied with the Ilc - is styled to
match the main unit. Although it has
been made as slim as possible, it's still
fairly large - it also feels like it weighs
three tons. I don't know why it had to be
so big; ACT managed to do much better
with its Apricot monitor.

Apple can also supply a nifty little
tilt/swivel stand for the monitor. This
wasn't supplied with the review
machine, which was a pity because I
had to balance the monitor on a pile of
books.

Later in the year Apple says that it will
be able to supply the Ilc with an
80 -column by 25 line liquid crystal
display. This will certainly cut down on
the bulk of the unit, but I suspect that the
display could be quite expensive.

Software
The Ilc can run both DOS 3.3 and
Apple's new ProDos. Apple is pushing
ProDos very hard as its first choice
operating system at the moment, so it is
unlikely that anyone would use DOS 3.3
unless they were upgrading from old
software.

This is not the place for an in-depth
look at ProDos, but at first sight it looks
like a nice little system. It is certainly
much faster than DOS 3.3. ProDos
follows the trend by organising its files
on a hierarchical basis in a tree struc-
ture. I'm still not sure how helpful this
idea is on a system that can only hold
around 100k on a disk. It's not as if you
are going to get lost in a pile of files.

ProDos comes complete with utilities
that allow you to convert filesfrom DOS
3.3 to ProDos and back again, so
software compatibility at the operating
system level should not be too much of
a problem. The major software com-
patibility problems start when you try
to run software from one of the
previous Apple Ils on the 11c.

When the Apple lle was released, it
was about 90 per cent compatible with
the II Europlus. By the same token the Ilc
is about 90 per cent compatible with the
Ile. The problem isthatthe Ilc is nowtwo
generations away from the original
Apple II and the further it gets away, the
more software compatibility becomes
a problem.

One of the problems already is that
the Ilc has re -defined what used to be

the upper case inverse character area to
contain mouse -related characters. This
means that some programs written for
the Ile could produce some strange
characters in unexpected places.

Programs that are known to be
affected include VisiCalc, Multiplan and
the PFS family of programs. All three
companies either offer or will offer
trade-in schemes where your old disks
are swapped for new versions which
will run properly on the 11c. Schemes
vary from company to company, but
you will probably have to fork out about
£25 to payfor the change over. So much
for 'compatibility'.

If you buy the mouse you also get a
program called 'Mousepaint' thrown in
free. This looks very similarto MacPaint
on the Apple Mac. Before the Ilc arrived I
couldn't see how Mousepaint could be
implemented on the humble 8 -bit
65CO2. After all MacPaint runs on a very
fast Motorola 68000 16/32 -bit chip.

In fact Mousepaint does a creditable
job of living up to its big brother.
Although some of the facilities of
MacPaint are missing, you can still
draw some very impressive pictures.
Most of the credit for this must go to Bill
Budge who wrote the program. Those
of you who have played the Pinball
Construction Kit on the Apple II will
know that Bill Budge is one of the best
Apple II programmers in the business.

I'm still not sure how useful all these
painting programs are. They can be
very entertaining for a time, but I can't
see many practical applications for
them within a business other than for
just keeping people amused.

Other software included with the
review machine included Apple Logo,
Basic, various utilities and an inte-
grated database, spreadsheet and
word processor called Appleworks. If
you want to know more about Apple -
works, see last month's Checkout on
page 184.

Documentation
All the user documentation is produced
to a very high standard. The main user
manual is written in a 'Teach Yourself'
manner with all the information broken
down into easy -to -handle, bite -sized
chunks. Good use is made of colour

photographs and diagrams and, above
all, the user manual has a useful index
in the back.

The only pointthat jarred slightly was
that everywhere I looked on the packag-
ing and the manuals there was a female
holding a Ilc with a stupid grin on her
face. Maybe I'm sceptical, but I can't
believe anyone would be that pleased
to see a Ilc.

Prices
I think the machine is overpriced. The
basic Ilc will set you back £925, then you
have to add a monitor at £140, monitor
stand at £27, second disk drive at £230
and mouse at £70. This brings the price
for a twin disk system to £1300. This is a
very competitive sector of the business
market and I don't think Apple is doing
anyone a favour.

Conclusion
I have never been a great fan of the
Apple II and the new Ilc does nothing to
change my mind. If you are an Apple II
enthusiast or you are already using
Apple II software, then you should look
at this machine. However, if you are
not already tied to the Apple II range,
you could probably get a better deal
elsewhere.

I'm not sure how relevant the 'port-
able' tag is for the Ilc. I tried moving the
main unit, screen, power supply,
mouse and all the cables across the
road and ended up dumping them all in
a cardboard box and carrying that.
There are better portables around.

What really worries me is the fact that
the Ilc hasn't got any expansion slots. I
realise that many of the options on the
previous machine are standard on this
one, but a great many people use Z80
cards and the like. If you are one of these
people, stick with what you've got.

I think that the Ilc will do very well in
the US where the II range is sold as a
'serious' home machine as well as a
small business machine. The Ile has
been doing very well recently against
the IBM PC Junior in the US and I think
that the Ilc with its more integrated
approach will do even better in the
home market. At the same time it's out
of its depth as a business machine in
this country. END

Technical specifications

CPU
RAM
ROM
Keyboard
I/O
Display
Languages
Operating System

Rockwell 65CO2 CMOS
128k
16k
62 -key qwerty
Two x RS232,Joystick/Mouse, Disk, PAL Television.
Television, 40/80 -column monitor or 80 x 25 LCD display
Applesoft Basic, Logo, Pascal
ProDos, DOS 3.3
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NUMBERS

Tree -like structures
This month Mike Mudge guides you through the ramifications of

tree -like structures due to Collatz.

As a student, the famous numerical
analyst L Collatz asked if the sequence
defined by:
an+, = an / 2 when an is even together
with an+, = 3a, + 1 when an is odd,
is tree -like apart from the root 4,2,1,.

By this he meant, starting from an
arbitrary positive integer al and repe-
atedly applying the appropriate formu-
la chosen from the above pair, is there
always a value of n, which we may
denote by c(a1) such that an = 1?

For example: ifa1 = 10, then a2 x 5,a3
= 16,a4 = 8,4 = 4,a6 = 2,a7 = 1. Thus we
write c(10) = 7. It is readily verified that
c(152) = 24 also that c(18) = 21.

D H& E Lehmer together with J L
Selfridge have answered this in the
affirmative for 0 less than a1 less than
109 while as recently as 1978 Corroda
B6hm and Giovanna Sontacchi ex-
tended the range of al up to 7 x 1011.

Now if 3an + 1 is replaced by 3an - 1 it
seems likely that the possible trees
have roots (1,2,.) or (5,14,7,20,10,.)
or
(17,50,25,74,37,110,55,164,82,41,122,
61,182,91,272,136,68,34,.)

The generalisation of these two
problems is due to D C Kay (Pi Mu
Epsilon Journal, Vol 5, 1972, page 338)
who defines a sequence thus 4,1 =
an/p if p is a factor of a, elsea1= an x q
+ r and asks for what values of p,q and r
the problem can be completely analy-
sed ?

Readers are invited to reproduce the
results given above, and to extend
them in any natural way. Particular
interest is focused upon computer
generated tree -like structures which
may help to reveal the underlying
behaviour of these Collatz sequences
-which it must be emphasised are not
one -one. In general we cannot retrace
the history of a sequence as the inverse
is often not unique-thetree branches!

51632
80

41,1(
1 } root

Submissions should include prog-
ram listings, hardware descriptions,

run time and output; they will be judged
for accuracy, originality and efficiency
(not necessarily in that order). A
prize of £10 will be awarded to the 'best'
entry received by 1 September 1984.
Please address entries to Mr MR
Mudge, 'Square Acre', Stourbridge
Road, Penn, Nr Wolverhampton, Staffs
WV4 5NF.

Please note that submissions can
only be returned if a suitable stamped
addressed envelope is provided. Tele-
phone comments, both favourable and
otherwise, are welcome on (0902)
892141.

Review of Numbers Count
-13- Kaprekar Numbers

to numerous regular re-
spondents both from the continent and
the UK one submission introduced a
new efficiency parameter; being the
ratio of computer work time to prog-
ramming time and estimated at 112hrs.
: one evening using Knight's extended

This month's prizewinner is W J
Duffin of 14 Orchard Croft, Cottingham,
North Humberside, HU16 4HG using
Basic on a BBC Micro 32k, OS 1.20, with
a Microvitec medium resolution moni-
tor, a Sanyo Slim 3A cassette recorder
for saving programs and an MCP -40
printer/plotter or Olympia Compact 2
electronic typewriter for listing and
output.

The exceptions in question A are
seen to be the trivial case of all digits
equal; also the case when the fourth
differs by unity from the other three
when the first difference is always 999.

It is hoped that the reproduction of
Bill Duffin's results to questions B & C,
together with his closing comments
upon this problem, will encourage
other readers to try their hand at
'Numbers'.

Due to lack of space, results to
Question C are printed on page 209.

Value of n
Type of
cycle " 2 3 4 5 6 7 8 9

c(1) 1 1 2 1

(954) (7641) (995544) (98754210)
(766431)

C(2) 1

(95553)

C(3) 1

(88763220)
C(4) 2

(97641)
(97443)

C(51 1

(81)

(C7) 1 1

(875421) (87664320)
C(8) 1

(9775431)
C(14) 1

1996654321)

Question B: tabulated
617495 4results 549945
631764

For each cycle, one ordered n -digit 97508421
number within the cycle is given, from For example, C(3) for n=8 meansthat
which the others can be generated. many 8 -digit numbers eventually yield

Thus the only self -generating num- one of the differences 86526432,
bers under this operation, having 9 64308654, 83208762 which regener-
digits or fewer, would seem to be: ates.
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FORTRAN
Access to full address space.

Full implementation.

UNIX*
Idris*, Unix version 6 lookalike

Multi-user, Multi -tasking.

SFISE
COMPUTER TECHNOLOGY

Up to 6 users and a printer. M68000,
8 Mhz no wait states.12, 18, 40 Mega
byte disc. Can add another 3 discs

and a tape streamer.

Hardware floating point board
available in the Autumn.

For the CP/M*enthusiast there is also
CP/M68-K, with SVS Fortran and SVS
Pascal. Both compilers can access

all of memory.

Call to arrange a demonstration
and run your benchmarks NOW:

nOW C
SOFTWA E LTD

18 Lea Springs, Fleet, Hants GU13 8AS.
Telephone: Fleet (02514) 7453.

Telex: 858893 FLETEL G.

'UNIX IS A TRADEMARK OF BELL TELEPHONE LABORATORIES.

'IDRIS IS A TRADE MARK OF WHITESMITHS LTD.
CP/M AND CP/M68-K ARE TRADE MARKS OF DIGITAL RESEARCH

The NEW Apple lk
raireit-h"i,8ome

Full-size keyboard but

. VAT Built-in: -

fits in a briefcase
I28k memory Apple / I family computable

'TUT(es most Apple programs)

143k Apple Bi" disk drive and controller fig
40180 column display in upper & lower case gi
Modulator for 16 colour graphic display for

home TV or professional monitor
Speaker & headphone jack with volume control
Ports for Serial Printer and Modem
.Second Disk Drive socket

Weighing in at 71-lbs, the best all -in
portable yet. For just E849, . van . . .

you've got it in one.
And you can plug-in lots of extras including. --

2nd Disk Drive, Hard Disk, Network
Mouse, Joystick Er Hand -controllers

Printer, Colour Plotter, Modem
Professional Monitor
Hat -screen (available Autumn 84)

Carrying Case, etc, etc

I

,

Computers Limited ok

10 Essex House George Street
Croydon CRO 1PH
Tel: 01-6568431, 01-6804484
Telex 943763

IIII
it

Supplied only after pre payment Allow] 14 days for
delivery and cheque clearance Subject to ayallabany
Deeyery & Insurance required .UK only) e i I ...VAT:
Total delivered price including VAT (9891

Come along for a
demonstration

ttottokitidgatidititdetti

DUCKWORTH
HOME COMPUTING

All books written by Peter Gerrard, former editor of Commodore
Computing International, author of two top -selling adventure
games for the Commodore 64, or by Kevin Bergin. Both are regular
contributors to Personal Computer News, Which Micro? and

Software Review and Popular Computing Weekly.

EXPLORING ADVENTURES ON THE ORIC 48K
by Peter Gerrard

This is a complete look at the fabulous world of Adventure Games
for the Oric Computer. Starting with an introduction to adventures,
and their early history, it takes you gently through the basic
programming necessary on the Oric before you can start writing

your own games.
Inputting information, room mapping, movement, vocabulary -
everything required to write an adventure game is explored in
detail. There follow a number of adventure scenarios, just to get
you started, and finally three complete listings written specially for
the Oric, which will send you off into wonderful worlds where

almost anything can happen.
The three games listed in this book are available on one cassette.

£6.95

Other titles in the series include Sprites & Sound on the 64, 12
Simple Electronic Projects for the VIC, Will You Still Love Me
When I'm 64, Advanced Basic & Machine Code Programming on
the VIC, Advanced Basic & Machine Code Programming on the
64, as well as Pocket Handbooks for the VIC, 64, Dragon, Spectrum

and BBC Model B.
Write in for a descriptive leaflet (with details of cassettes).

ifiitt,.., -

DUCKWORTH
The Old Piano Factory, 43 Gloucester Crescent, London NI/V1 7DY

Tel: 01-485 3484
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Intelligent block

moves
Martin Ford's intelligent data
blocktransfer routinefor the
6502, BLKMV (PCW, February),
resulted in a fairly hefty
response from readers. At 112
bytes, itcertainly isn'tthe most
economical 6502 solution and
several shorter versionsforthe
6502 have been submitted,
along with routinesforthe Z80
and 6809,to dothe same job.

First (Datasheet 1), a Z80
equivalentto BLKMVfrom Kim

SUBSET
This is yourchance to help build a library of general-purpose
routines, documented to the standards developed byAlan
Tootill and David Barrow in this series. The documentation

enables you to use the routines, even if you don't understand
the code. You can contribute a Datasheet, improve or develop

one already printed or translate the implementation of a good
idea from one processor to another. PCW will pay forthose

contributions thatachieve Datasheet status. Contributions (for
any ofthe popular processors) should be sent to SubSet, PCW, 62

Oxford Street, London W1A 2HG.

location as the source and
exists immediately if it is. This
is a feature not included in the
6809 and improved (shorter)
6502 versions. Though a
byte -miser by nature, !think it
worth a couple of extra bytes or
so to accountfor any error
conditions and eliminate as
much unnecessary processing
as possible.

Now an improvement to the
6502 routine (Datasheet 2).
IBT65 from Alex Selby knocks
29 bytes off BLKMV. Alex also
sent a similar routine at 81
bytes wh ich transfers 'n +1'
data bytes-one morethan

Datasheet 1
;. IBTZ8 - Intelligent Block Transfer for the Z80.
;/ CLASS: 2 (flags corrupted).
;/ TIME CRITICAL?: No.

;/ DESCRIPTION: Overwrite -proof data block transfer.
;/ ACTION: IF destination <> source THEN
;

IF destination < source THEN
;1 transfer fro 1st byte upwards.
; ELSE transfer from last byte downwards.
;/ ELSE no transfer effected.
;/ SUBr DEPENDENCE: None.
;/ INTERFACES: Source & destination RAM.
;/ INPUT: HL = source 1st byte.

;
DE = destination 1st byte.

; BC = byte length of data block.
;/ OUTPUT: Block at destination.
;/ F BC DE HL changed.
;/ REGs USED: BC DE HL
;/ STACK USE: O.

;/ LENGTH: 19.

;/ PROCESSOR: Z80.

;....IF dent = source THEN exit immediately.
1E1728 OR A ;clear carry for SBC and test

SBC HL,DE ;for source <, =, >, destination
ADD HL,DE ;restoring source with no flag
RET Z ;change. Exit if same place.

;....ELSE IF source > dest THEN move from 1st byte....
JR C,BACK ;skip if dest above source.
LDIR ;source above dent so move from
RET ;1st byte to last and exit.

;....ELSE move from
BACK ADD HL,BC

DEC HL

EX DE,HL
ADD HL,BC
DEC HL

EX DE,HL

LDDR
RET

last byte.

;move source pointer to last
;byte in block, and
;also move destination pointer
;to last byte in dest block by
;adding byte length then dec'ing
;to point back to last byte.
;now move from last byte to 1st
;and exit.

B7

ED 52
19

C8

38 03
ED BO
C9

09

2B

EB

09

2B

EB

ED Be

C9

Michelson, a systems analyst
of Copenhagen, who extracted
itfrom histest monitor.

IBTZ8, like BLKMV, checks
forthe desti nation of the
transfer being atthe same

the number input in M4 and
M5. This is a problem
commonly encountered in
6502 code when using index
registerswhich can address
the 'zeroth' byte asthefirst.

IBT65solvesthe problem by
incrementing the index
register after tra nsferforthe
forward move and
decrementing beforetransfer
forthe backward move. In each
casethe byte at 'base + n' is
disregarded. As the index
registers ofthe 6502 are only
8 -bit, data is moved in 256 -byte
blocks. This requires
manipulation only ofthe high
byte of the base address.

Post -incrementing and

pre-decrementing is
automatic in the 6809 version,
IBT68 (Datasheet 3), from Bob
Keilockof Richmond. IBT68
differsfrom the Z80 and 6502
versions in requiring the end
address of the source blockto
be input instead of the block
byte length. If you preferto
input length ratherthan end
address in register Dthen the
five instructions at label
DOWN should be replaced by
LEAX D,X and LEAY D,Y. This

Datasheet 2

IBT65 - Intelligent Block Transfer for the 6502.
CLASS: 2 (Page Zero changed, direct memory reference).
TIME CRITICAL?: No.

DESCRIPTION: Overwrite -proof data block transfer.
ACTION: IF destination < source THEN

transfer from 1st byte upwards.
ELSE transfer from last byte downwards.

SUBr DEPENDENCE: None.

INTERFACES: Source & destination RAM.
INPUT: M0,1 = source 1st byte.

M2,3 = destination 1st byte.
M4,5.= byte length of data block.

OUTPUT: Block at destination.
MI and M3 corrupted.

REGs USED: MO to M5
STACK USE: 4.

LENGTH: 83.

PROCESSOR: 6502.

PHP
PHA

TXA
PHA

TYA

PHA
CLD
LDX

;save registers
;on stack

;and

;ensure binary arithmetic.
M5 ;get byte length hi -byte

;for 256 -byte block count.

;....test relative positions of source and
SEC ;no borrow going into
LDA MO ;source - destination
SBC M2 ;comparison.
LDA MI

SBC M3 ;if source below dest
BCC RVRS ;then move from end down.

08

48

BA

48

98

48

DB

A6 ZZ

destination.
38

A5

E5

A5

E5

90

ZZ

ZZ

ZZ

ZZ

18

;....initialise index and count for 1st to last byte move.
LDY £0 ;index from lowest byte. AO 00
INX ;correct for DEC end check. E8

;....1st to
FWDLP CPY

BNE
DEX

BEG
FWDTFR LDA

STA

INY

BNE

INC

INC

last byte move in 256 -byte blocks.
M4 ;test possible end of
FWDTFR ;block, skip if not there.

;else dec length hi -byte
EXIT ;and end if block end.
(M0),0 ;get source byte into
(M2),Y ;destination and move index

;to next byte, looping till
FWDLP ;end of 256 -byte index
MI ;then inc base hi -bytes
M3 ;for next 256 -byte block

C4 ZZ

DO 03
CA

FO 2E
Bl ZZ
91 ZZ

CB

DO F2
E6 ZZ

E6 ZZ
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JMP FWDLP land repeat. 4C YY YY ;....and move from last byte to 1st by auto -decrement.

;....note that carry flag is clear on branch to RVRS.
;....move base addresses to last page of block and

;....initialise index and count for last to 1st byte move.
RVRS LDY M4 ;index from highest byte. A4 ZZ

TX4 ;add hi -byte of byte length BA

ADC MI ;to source and destination 65 ZZ

MISTA

TXA

CLC

ADC M3

STA M3

INX

;....last to 1st
RVRSLP TYA

BED HIDEC

RVTFR DEY

LDA (90),Y

STA (112),Y

JMP RVRSLP

HIDEC DEC MI

DEC M3

DEX

BNE RVTFR

;....transfer
EXIT PLA

TAY

PLA

TAX

PLA

PLP

RTS

;base addresses so they
;index the highest page of
;the data blocks.

;correct for DEC end check.

byte move in 256 -byte blocks.
;test for end of index

;256 -byte block, skip if so.

;pre-dec index and move one
;byte from source to
;destination and

;repeat till 1st byte done.
;end of 256 -byte block so
;dec base address hi -bytes to
;index next lower block and
;repeat if count not done.

effected, restore and return.
;restore registers
;from stack

;and exit.

85 ZZ

8A

18

65 ZZ

85 ZZ

E8

98

FO 08
88

BI ZZ

91 ZZ

4C YY YY
C6 ZZ
C6 ZZ

CA

DO Fl

68

A8

68

AA

68

28

60

makes the routine seven bytes
shorter.

Atthe cost of three extra
bytes of stack use to
accommodatethe U and DP
registers, Bob has achieved a
two byte saving bythetrick of
using the RTI (Return from
Interrupt) instructionfor exit.
This restores all registers-
butonly ifthe Entireflag (bit 7
of the Condition Codes

register) is set before the CCR is
pushed. Otherwise onlythe
CCR and PC are pulled.

As it stands, IBT68 can only
be used when the Eflag is
known to be set.

Inserting the instruction
ORCCE%10000000 atthe start
of IBT68 to eliminate the risk of
stacking errors adds backthe
two saved bytes.

Datasheet 3
;= IBT68 - Intelligent Block Transfer for the 6809.
;/ CLASS: 1.

;/ TIME CRITICAL?: No.

;/ DESCRIPTION: Overwrite -proof data block transfer.
;/ ACTION: IF destination ( source THEN
;/ transfer from 1st byte

;/ ELSE transfer from last byte
;/ SUBr DEPENDENCE: None.

;/ INTERFACES: Source & destination RAM.
;/ INPUT: X = source 1st byte.

;
D = source top byte.

;
Y = destination 1st byte.

;1 X = D and X = Y are valid input parameters.

;
E (Entire) flag must be set.

;/ OUTPUT: Block at destination.

;/ All register contents as at input.
;/ REGs USED: X D Y

;/ STACK USE: 10.

;/ LENGTH: 35.

;/ PROCESSOR: 6809.

;....save all registers to use byte -saving RTI
18768 PSHS U,Y,X,DP,D,CC ;instruction on exit. 34 7F

;....test relative positions of source and destination.
CMPX 6,5 ;if source less than dest AC 66

BLO DOWN ;then move from end down. 25 09

upwards.
downwards.

;....source above dest so move from 1st byte to last.
UP LDA ,X+ ;get source byte, inc point,

STA ,Y+ ;to dent, inc point,
CMPX 1,5 ;looping till source point
BLS UP ;gone past source end byte.
RTI ;then exit restore all regs.

;....source
DOWN ADDD

TFR

SUBD
ADDD

TFR

below

£1

D,X

4,S

6,S

D,Y

dest so index block tops
;inc source top for auto dec
;X indexes source top + 1

;sub source start for block
;length & add to dest start
;for Y index to dest top +1.

A6

A7

AC

23

3B

80

AO

61

F8

C3 00 01
1F 01

A3 64

E3 66

IF 02

DOWNLP LDA ,-X ;dec point, get source byte,
STA ,-Y ;dec point, to destination,
CMPX 4,S ;looping till source point
BHI DOWNLP ;at source 1st byte.
RTI ;then exit restore all regs.

A6 82

A7 A2

AC 64
22 F8
38

Repetitive speed
QUKFLL(Datasheet4)from R
Easto of Reigate demonstrates
that programming for speed
often means ignoring some of
the more powerful Z80
instructions. Filling a block of
RAM with a single character is
usuallydone by storing that
character in one location and
then using one of the block
transfer instructionsto copy it
repeatedly into subsequent
locations.

Every iteration of LDIR or
LDDR takes 21 Time Statesfor
each bytefilled againstthe
very low 6.3 cycles per byte of
the method used in QUKFLL.
With the loop section extended
to provide a complete screen
lineclearorfill, say, at 32
characters (16 PUSHes),the
time per byte reducesto less
than 6 Time States.

According to R Easto,
QUKFLL can clearthe
Spectrum screen in 1/80 of a
second compared to 1/25
second using LDIR.

Datasheet 4
;=

1/

;/

;/

i/

;/

;/

;/

i/

i/

i/

i/

i/

i/

SPARE DEFS 2

QUKFLL LD
LD

LD

LD

QUKFLL- Rapid store single character to 16 -byte blocks.

CLASS: 2 (Not interruptible, direct memory reference,
registers corrupted).

TIME CRITICAL?: No, but written for speed.
DESCRIPTION: Stores a single character in an input count

of 16 -byte blocks of contiguous memory.
ACTION: Save Stack Pointer to temporary RAM store

Load Stack Pointer with destination end address
For count: Push character to 16 bytes
Restore Stack Pointer and exit.

SUBr DEPENDENCE: None.

INTERFACES: Destination RAM and 2 bytes temporary store.
INPUT: A = character to be stored.

B = count of 16 -byte blocks.

HL = address of destination end + 1.

OUTPUT: Destination filled with character.
H = L = A. B = O.

REGs USED: AF B HL

LENGTH: 22.

TIME STATES:

PROCESSOR:

101 * block count + 59

(approximately 6.3 cycles per byte).
Z80.

;assign temp SP store.

(SPARE),SP ;save SP in temp for use
SP,HL ;indexing destination.
H,A ;move char to H & L for

L,A ;2 -byte pushes.

;....loop for block count, pushing 16 chars each
PUSHLP PUSH HL ;(this section could

PUSH HL ;be extended to provide
PUSH HL ;a complete screen line
PUSH HL ;push in each iteration
PUSH HL ;making B the count of
PUSH HL ;no. of screen lines
PUSH HL ;to be cleared/filled
PUSH HL ;from bottom up).
DJNZ PUSHLP ;loop for each block.

ED 73
F9

67

6F

loop.

ES

E5

E5

E5

E5

E5

ES

E5

10 F6

YY YY

;....recover Stack Pointer from temp store.
LD SP,(SPARE) ;get correct stack and ED 78 YY YY
RET ;exit. C9

Z80

Conditional

Restart
Peter Mortimore of Plumstead,
London makes an interesting
point. Did you knowthatyour
Z80 hasa conditional RST38H
facility? The machinecodefor
RST38H is FF, which hasthe
value minusone. If you jump
on zero, not zero, thecarry or
nocarry by minus one,you will

jump backto execute the FF or
RST38H. In other words:
20 FF le.JR NZ, -1 = RST

NZ,38H
28 FF ie.JR Z,-1 = RSTZ,38H
30 FF ie.JR NC, -1 = RST

NC,38H
38 FF ie.JR C,-1 = RSTC,38H

Contributors
Will all readers who have had
Z80 or 6502 code published in
SubSet between September
1980 and February 1984 please
contact me, Dave Barrow, c/o
PCW.
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SCREENPLAY

'The chances of anything coming from Mars are a million to one . . . but still they
come.' Tony Hetherington plays Richard Burton, mobilises the forces of good,
has a rough time atsea and gets involved with gangsters, as he combats this

month's selection of games forthe Spectrum and Commodore 64.

The War of the Worlds
Computer: 48k Spectrum
Supplier: CRL
Price: £7.95

If you've ever wanted to be Richard
Burton, this is the game for you. It's the
video game version of the best-
selling album by Jeff Wayne, and
you take Mr Burton's part as the
journalist.

It's definitely not a zap -em game, as
your sole objective is to survive the
Martian invasion. You must arrive at
the Martian encampment at the right

Lords of Midnight
Computer: 48k Spectrum
Supplier: Beyond Software
Price: £9.95

Your job is to mobilise the forces of
good in their nightmare struggle with
the evil minions of the Witchking of
Doomdark. You start the game controll-
ing the four main characters of good -

'CIS Is ^4('i- I IN

IT IS tit,INC,A1
EAFEN A FIGHTING ,tAs.

. _

time having survived hunger, thirst,
depression, panic-stricken crowds, the
dreaded red weed and, of course, the
Martians. They are encased in their
giant fighting machines and are armed
with deadly heat rays. Should you meet
one,the correct response is run away-
save the heroics for another game.

It's almost impossible to categorise
this game, as it requires the mapping
skills of an adventurer and the reactions
of an alien zapper, topped up with a
liberal helping of strategy.

If you get hopelessly stuck the
records may be of some use, although
they're not essential. I found a map of

southern England vital since as I hail
from northern climes, names like
Chobham and Woking were as alien to
me as the Martians.

This game can't fail to be a winner as
it draws heavily from the album. It uses
the same text and illustrations, and
even the music is recognisable, which
is quite a feat considering the Spec-
trum's limitations in this area.
Presentation: Good
Use of graphics: Great fighting
machines
Addictive quality: Good
Valuefor money: The record's cheaper,
but it's still worth it

Luxor the Moonprince, Morkin, Corleth
the Fey and Rorthron the Wise. Your
first task is to send them out into the
land of Midnight to recruit others to the
cause, otherwise evil will win the day.

The game is played through a num-
ber of turns, or days, in which you
attempt to either destroy the forces of
evil on the battlefield, or send Morkin
on his solo quest to destroy the
Witchking's ice crown. In essence it

consists of two separate games, and
you can concentrate on one aspect
without losing any enjoyment.

I have no doubt that the game is
considerably enhanced by superb
packaging. Not only do you get a
keyboard overlay, but also a 32 -page
instruction book which includes a

fantasy story to set the scene for the
game. There's also a map of Midnight
printed on the back of the booklet for
reference during play.

The game plays very well and fea-
tures some novel touches, the main one
being that you can select any of your
controlled characters and see, out of
their eyes, the view of the area they are
currently in. You can also display their
thoughts and determine their state of
health and mind-this is important, as
a tired or nervous character may let you
down at a crucial moment.

I would describe it as a computerised
fantasy wargame, while Beyond calls it
an epic, and I think we mean the same
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thing.
To be successful, you'll need a

delicate sense of strategy and a cool
nerve. My best chance of success was
spoilt by the untimely arrival of a
bloodthirsty business computing edi-

tor who was advocating the big gang
theory. I accumulated all my forces and
sent them into battle- a fatal mistake.

The Lords of Midnight is apparently
the first in a trilogy of epics, and I look
forward to the others.

Presentation: Epic
Use of graphics: Excellent use of
landscaping
Addictive quality: Good
Value for money: Superb

Mugsy
Computer: 48k Spectrum
Supplier: Melbourne House
Price: £6.95

OK, listen up. It's easy being da boss in
Mugsy, yeah. All you gotta do is lean on
da clients and getta da dough, but
remember to keep some to kick back to

da kops. If you're wise you'll give some
to da boys to keep them happy, or
they'll send a man from Detroit round to
see ya.

That's basically all there is to Mugsy,
but when you're trying to stay alive it
doesn't seem that simple. It falls
squarely into the 'dictator' style of
games, in which you make decisions in
order to postpone your demise for as

long as possible, the decision -making
process being punctuated by superb
comic -style graphics. In addition, at the
end of each year you're treated to one of
two animated sequences which will
have you aghast when you first see
them, but they soon wear thin until all
you want to do is get on with the game.

It's a test of survival as you try to steer
your gang of hoods tothetop.Along the
way you'll face many hazards including
rival gangs, greedy cops, and the man
from Detroit. He'sthe hitman employed
by your own boys to rub you out;
if you meet him, the game switches to a
shoot-out in a bar where you fight for
your life. Success means that you
survived another year.

Presentation: OK
Use of graphics: Superb
Addictive quality: Better than a con-
crete overcoat
Value for money: Get it or else

Worse Things Happen

at Sea
Computer: 48k Spectrum
Supplier: Silversoft
Price: £5.95

It's tough being a robot. It's even
tougher when you're a robot on a
sinking ship, especially when it's your
job to patch up the holes in the hull and
pump out the water. To make matters
worse, your human masters don't
realise that water drains your power
and you have to keep going back to the
recharge chamber. All they're con-
cerned about is loss of the cargo due to
water damage, so you try your best to
keep the ship afloat until you reach port.

If you're successful, your reward is
another trip, but this time you have to
keep the ship on course too. Later,
you'll also have to collect oil to keep the
engine cool, but then again it's tough
being a robot. The next time you hear
someone say that worse things happen
at sea, you'll know what they mean.

The screen display is impressive and

the moving graphics are smooth
enough to be believable. There's a lot of
information displayed on the screen so
it's advisable to keep an eye on the
gauges, which feature robot power,
water level, and distance from the port.
A particularly important display is a
diagram of the ship's compartments,
showing the ones that are currently
flooded.

It's a well-balanced game which is
enjoyable to play, except if you happen
to be a robot.

Presentation: Pre -production copy: no
packaging
Use of graphics: Well-oiled
Addictive quality: You'll have that
sinking feeling
Value for money: Good

SCORES 127
0000101

PRO%
SCORE 2.

SNIP

SHP 2S. /1#7ri;1

Sheep in Space
Computer: Commodore 64 + joystick
Supplier: Llamasoft
Price: £7.95

Many years have passed since the
Attack of the Mutant Camels, and the

humans have settled in strange mod-
ules which orbit Sothis B (strange due
to earth -like surfaces on the floor and
ceiling).

They have settled into a life of rearing
sheep, only to cut the poor things into
little pieces before eating them. Fortu-
nately, this peaceful existence is short-
lived, otherwise it would be a very
boring game. The Zzyaxians are attack-
ing the modules with droids, with the
intention of blowing them apart.

The erstwhile camels have taken the
hump and spend the game standing
around on the planet, so the humans
turn to ovine intervention: they geneti-
cally mutate some of the sheep that
they haven't cut up and send them into
battle. Yourjob is to control these space
sheepoids and once again defend the
human race from a myriad collection of
monsters.

All this fighting makes the sheep
hungry, so you should watch the
'stomach status' and be prepared to
land should you get too peckish.

Sheep in Space is written by Jeff
Minter and carries all his trademarks,
which are excellent use of sprite
graphics, superb sound (this time
pinched from Bach or should it be
Baa-ch), and a doubt in my mind
whether its appeal will last. However, it
should provide enough enjoyment in
its first few playings to make this
unimportant. I felt that I should warn
you as I didn'twantto pull the wool over
your eyes.

Presentation: Good
Use of graphics: Minter magic
Addictive quality: Not for the
sheepish
Value for money: Ewe'll love it
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Commodore 64

paging
BBC Micro (and Electron)
users are probably well
aware of the use of the
'PAGE' command to allow
more than one program to
be stored in memory at one
time. This very useful facility
can be easily implemented
on the Commodore 64.

The Commodore 64 has a
system variable which
stores the start of a Basic
program. This is located at
addresses 43 (low byte) and
44 (high byte).

Separate programs can be
stored in different places in
memory, simply by altering
these memory locations to
the relevant addresses.
Basic programs on the 64
are normally stored at
address 2049 (location 44
set at 8 and location 43 set at
1), To store another
program at another location

in memory, set location 43
to 0 and 44 to the high byte
of the address you wish
your program to start at
(high byte is the address
divided by 256). Before
entering the program type
NEW, and the memory area
you have chosen will be set
up.

To retrieve the old
program set at another
memory location, set
locations 44 and 43 to the
addresswherethe program
is stored. For example, enter:
enter:

10 PRINT "PROGRAM 1"
and type POKE 44,100:POKE
43,0:NEW.
Now enter;

10 PRINT "PROGRAM 2".
Program 1 can be retrieved
by:

POKE 44,8:POKE 43,1
(normal program area)
and program 2 by:

POKE 44,100:POKE 43,0
(new program area).

CJ Hinton

Expanding

Sinclair Basic
Spectrum owners who have
bought the ZX Interface 1 for
their machines are probably
aware that as well as
providing Microdrive,
RS232 and network
interfaces, it also allows the
user to expand Sinclair
Basic by writing new
commands which are called
by a user -defined keyword,
ratherthan bythe
cumbersome PRINT USR
function.

The following machine
code program, which
provides a command that
lists all the variables being
used by a Basic program,
exploits this feature.

The command is called by
typing *VLIST, which will

list the variables on the
screen, or by typing
*VLIST#n, which will list the
variables to output device n.
The variables are listed in
the order they appear in
memory, the contents of
simple strings and simple
variables being printed out
with their names.

The program was
compiled on Sinclair's Zeus
assembler. The resulting
machine code is 540 bytes
long and is position -
dependent, but the
following loader program
will write the machine code
to any given address.

The loader is used as
follows. When asked for an
ORIGIN, enter the address
that the machine code is to
be copied to. The loader will
then alter the machine code
to run at the ORIGIN address

that was specified.
When the program ends,

save the machine code as
indicated.

To use the program, first
make sure that one of the
new ROM commands has
been used, for example,
CLOSE#0. Next, POKE the
new system variable
VECTOR (addresses 23735
to 23736) with the ORIGIN of
the machine code.
Example
POKE
23735,0RIGIN-256*INT

(ORIGIN/256)
POKE 23736,INT

(ORIGIN/256)
The program as it stands

will only run on a Spectrum

with an Interface 1 fitted.
Assembler programmers
should be able to convert
the program to run on an
unexpanded Spectrum as
follows:
Ignore lines 0 to 710.
Change all the 'restarts'
followed by 'defined bytes'
to calls.
Example
RST#10
DEFW#2DE3
is changed to
CALL #2DE3.
Change JP #05C1s to RETs.

Andrew Pagin

111310CA MACHINE CODE LOADER

15 INPUT 'ORIGIN ADDRESS "AID. LET 081GINnAD
20 RESTORE 14.00
50 FOR WAD TO AD4540
SO READ V
70 POKE N,V
11111 NEXT N

PO RESTORE ISM
ISO FOR 144AD TO AD.13
III MM A
120 LET A.A+AD
130 READ
ION LET V4V+AD
150 POKE A;V-25611INT (V,256)
ISO POKE (001),INT (V/256)
170 NEKT N
(NO MINT "SAVE CODE ";CRIGIN,',";540
190 03 TO 10000

NOSS DATA 127,203,135,240,143,277,151,434,159,366,167,319,177,193,217,532,230,
515,307,532,455,532,468,515,482,515,496,515

lISS DATA 254,92,194,248,1,215,32,8,246,32,254,118,32,244,215,32,8,246,32,254,10
0,32,235;215,32,0,246,32.254,105,32,226,215,32,0,246.32.254,115,32,217,215,32,0,
246,32,254,116,32,208,

1110 DATA 215,32,0,254,13,40,28,215,24,0,254,58.40,21.215,24.0,254,35,32,187,215
,32,0,215,130.28,205,183.5,215,213,45,24,5,205,183,5,62,2,215,1,22,237.75,75.92,
237,67,176,

11211007092,237,75,176,92,237 91,89,92.27.120.186.32.5 121,187,202,193.5.10,230
,224,87,122,254,96,204,251,117,40.226,122,254 160,204 32,118 40 210,122,254,128,
204,69,118,40,21E1,122,254,224,

1130 DATA 204,226,118,40,202,122,254,64,204,158,118,40,194.122,254.192,204,111,1
18,40,186,62,13,215,16,0,17,241,117,1,10,0,215,60,32.62,13,215,16,0,195,193,5,68
,65,84,65,32,69,82,

1140 DATA 82,79,82.62,13,215,16,0,237,75,176.92.10.215,16,0,17,68,119,1,3,0,215,
68,32,42,176,92,35,205,51,119,215.227,45,62,0,254,0,201,62.13,215.16,0,237,75,17
6,92,10,

1150 DATA 214,64,215,16,0,3,10,203,127,32,5,215,16,0,24,245,203,191,215,16,0,237
47.176,92,24.195.62,13,215,16,0.237.75.176,92,10,214.32,215,16,0,62,40.215,16,0
.62,41,215,

1160 DATA 16,0,42,176,92,35,78,35.70,35,9,34,176,92,62,0,254.0.201.62.13,215,16,
0,237,75,176,92,10,214,96,215,16,8,62,36,215,16,0,62,40,215,16,0,62,41,215,16,0.
42,

1170 DATA 176.92.35,78.35.70,35,9,34,176,92 62,0,254,0,201.62.13.215,16,0.237 75
,176,92,10,198,32,215,16,8,62,36,215,16,0,17,68,119,1,4,0,215.60.32.237.91.176.9
2,19,

1180 DATA 19,19,42,176.92.35,78,35,70,215,60,32,62,34,215,16,0,42,176,92.35,78,3
5,70,35,9,34,176,92.62.0 254.0.201.62.13.215.16,0.62.235,215,16,0,237,75.176.32.
10,214.

1190 DATA 126.215,16,0,17,68,119,1,3;8,215,60,32,42,176,52.35.205.51.119.215.227
.45,62.704.215,16,0,42,176,92,205.51,118,215,227,45,62,205,215,16.0.42.176.92,20
5.51.119.215,227.

1200 DATA 45 41.176.92.31.15.'7,5.14.176,2,,,,,214.8.201126,35.94,35.06,05.78,1
5.70.25,34 176.97.715.176.42.A1,32.61,-.2. 34.0,

00010 VLINT
S OWS VMS
O DOM 1
NIKO 1 (C) 194//f - ANDNIM PAGAN
W SW,
SIMS ONG 3114011
88878 ENT
VON 1

ORM Jaw= 1100 syntax
MIMS )(should be SollOt or)
00110 SvlIstiln
013120
88130 CP *OC;Is first character
00148 ,an "V 7 If not
00150 ;then run mu row
021611 ,error routine.
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O 0170 ERR JP H2,101811
001190 ROT 010 ;Get next
00190 DEFY *211 11 make
0321/11 OR 020 ;lower case
00210 CP "v ;Is it"v"?
0112211 JR NZ,ERR ;no.
00230 RR 010 ;If ims let
00240 DEng, Inext,make
00250 OR 020 ;lower cam
01268 CP "I ;Is it "1'7
00278 JR NZ,ERR ;NO.
00200 PST 018 ;If yips get
00290 DUN 028 ;next,make
00300 OR 020 ;lower case
O 0310 CP "1 it "I"?
00320 JR NZ,ERR ;No.
O 0330 ROT 1110 ;If yes get
O 0340 DEFW 020next,make;

00358 OR 820 ;lower case
00368 CP "s ;Is It "s"7
00370 JR NZ,ERR ;No.
00380 ROT 010 ;If yes get
00390 DEFW 020 .nest,make
00400 OR 829 ;lower case
00410 CP 't ;Is it "t"?
00420 JR NZ,ERR ;NO.
00430 RST 018 ;If yes get
00440 DEFW *20 ;natat.ls it
80450 CP 13 ichr0(13) 7
00460 JR 2,ckd ;If elm
00470 ROT 810 ;goto ckd
004011 DEFW *0018,
99499 CP ", As it ","7
00500 JR Z,ckd ;If Yes
00510 ROT 010 ifloto ckd
00520 OUR MOIL
08530 CP "I ;Is it "0.7
00040 JR NZ,ERR ;140,error.
08550 ROT 019 ;If yes,get
00560 DUN *111120;next,
00570 RST 0111 i*valuate
00580 DEFW 1110112;a11 number.
00590 CALL 0119107.End of
O 0600 ;statement?
00610 1

00620 ,The rest of the Oro0ram
00630 .15 only iambi durin* run
00640 ;time.
00658 1

01660 RST *10 ;Get number
00078 DEFW 112DD5;after "8".
996/10 JR oPn iOnto oPn.
99690 ckd CALL *05B7,End of
80700 ;statement?
00710 1

;YLIST ROUTINE PROPER
;0001110082405880811000

usP EOU 23728

10.t PO device to be
;used (usually device 2..)
,(the screen,but can be )

,(set to any device
.(using as/list*

LD 8,2
oPn RST 010

DEFW 01601

;Store sys.variable OARS
;at adddress (WO)

LD 8C,(23627)
LD (wsP),BC

;Check to see if every
;byte of variables area
iof memory has been used
;by Ovlist yet.

ylt LD BC,(wse) ;Do01.
LD DE,(23641);Ptek
DEC DE 1WSP
LD A,B'CP D ;equal
JR HZ.var ;Peek
LD R,C.CP E .23641-1
JP 2,0615C1 ;If yes

;end.
var LD R,(8C);Girt next

;chr. from
;variables
;area of
;memory.

RND 224 ;Reset bits
;0 TO 4.

;Read 1st letter of
;variable's name to find
;out which tope of
;variable it is,and CRLL
;the relevant routine.

See chaster 24 of
;SPectrum Basic manual.

LD D,A ;Is character
LD A,D ;chrel(96) 7
CP 96 If yes then
CALL 2,olvigosub olv,
JR Z.v1t;9oto vit.
LD A D ;is it
CP 160 ichr0(160)?
CALL Z.Mlv:If yes

:gosub mly,
JR Z,vlt ;Soto vlt.
LD 0,5 ;Is it
CP 128 :chref12p,
CALL 2,000;If yes

:9osub aon,
JR Z.vlt ;Soto vit.
LD 14,D :Is it
CV 224 :chr$(2241?
CRLL 2,fn1;11 yes

.90sub fn1.
JR Colt ;unto ',.lt.

LD A.D .Is it
CP 64 :chri(64)?
CRLL Z.str:If yes

;sosub str,
01450 JR 2...qt;Soto
01460 LD A,D ;Is it
01478 CP 192 ;chre(192)?
01480 CALL Z.aoc:If yes
01490 :Posub aoc.
01500 JR Z;v1t ;Soto vit.
01510
01520 ;If none of the above
01530 ;subroutines have been
01540 :called.then the
01550 ;character being checked
01560 :is not the name of a
01570 Poariable,and Program
01580 :execution stns with a
01590 ;rePort "DATA ERROR"
01600 I

01610 LD 8,13 ;Print
01620 RST *10 ;chr$(13,
01630 DEFW 110010:(ne,aine);

08720
00730
00740
00750
00760
00770
00780
00790
00800
80810
00820
00830
80840
00850
00860
00870
00880
00890
MOO
00910
00929
08930
00940
00950
00960
00970
00980
00990
01000
a 1 ele

01020
01030
01840
81050
01060
01070
01080
01090
01100
01110
O 1120
01130
01140
01150
O 1160
01170
01180
01190
81200
01210
01220
01230
01240
01250
01260
01270
01280
01290
01300
01310
01320
01330
01340
01350
01360
01370
01380
01390
01480
01410
01420
01430
01440

01640
01650
01660
01670
01680
01690
01700
01710
01720
01730
01740
01750
01760
01770
01780
01790
01800
01810
01820
01830
01840
01850
01860
01870
01800
01890
81900
01910
01920
01930
01940
01950
01960
01970
01980
01990
02000
02010
02020
02030
02040
82050
02060
02072
02080
02098
02100
02110
02120
02130
02140
02158
02160
02170
02180
02190
02200
02218
02220
02230
02240
02250
02260
02270
02280
02290
02300
02310
02320
02330
02340
02350
02360
02370
02300
02390
02400
02410
02420
02430
02440
02450
82460
02470
02480
02490
02508
02510
02520
02530
02540
02550
02560
82570
02580
02590
02608
02610
02620
02630
02640
02650
02660
02678
02680
02690
02700
02710
02720
02730
02740
02750
02768
02778
02780
02798
02800
02810
82820
02830
02840
02850
02860
02870
02880
02890
02900
02910
02920
02930
02940
02950
02960
02970
02980
02990
03000
03010
03020
03030
03040
03050
03060
03070
03080
03090
03100

LD DE.stO ;Print
LD BC.10 :string
RST #10 ,stored at
DEFW #203C;st0;
LD A.13 :Print
PST *10 :chrS(13).
DEFW *0010
JP 1105C1 ;end.

stO DEER 'DATA ERROR'

;Routine for a vafiible
with a one letter name

olv LD 5.13 .Print
BST #10
DEFW M0010.
LD BC,fv0);Get

.variable's
LD A.(BC) .name.
ROT *10 :Print
DEFW *0010:name.

Pvl LD DE,st2 ;Print
LD BC.3 ;strin9
RST HIM :stored ar
DEFW 4203C,st2
LD HL:fwsP1:set
INC HL .address of

ariable's
15 byte
;value

CALL sty ;golub sty.
ROT *10 ;Print
DEFW *2DE3; value on

;toP of
;calculator
;stack.

LO 8.0 ;Set zero
CF 8 :flag,
RET ;return.

;Routine for a variable
;with a multi letter name

mly LD R,I3 ;Print
ROT *18 ichr11(13).
DEFW 80018
LD BC,(wsP);Get and
LD 8,(13C);Print first
SUB 64 ;byte of
ROT 010 ;variable's
DEFW *0010:name.

cch INC BC ;Get next
LD 0.(BC);letter.
BIT 7.8 ;If last
JR 142.1st.letter

;Soto 1st.
RST *10 ;Print
DEFW 80010; letter.
JR cch ;Coto cch.

lst RES 7,0
RSTS18. ;Print
DEFW *0010, letter.
LD (wsP),BC;Store

;address
;of last
;letter.

JR Pvl ;Goto Pvl.

;Routine for an array
;of numbers

aon LD R,13 :Print
POT *10 ;chr0(13).
DEFW #0010
LD BC.(wsa);Get and
LD A,(BC) ;Print
SUB 32 ;array's
RST *10 'name.
DEFW #0010
LD 0,"( :Print "C"
RST #10
DEFW *0010
LD A.") ;Print ")"
ROT 1010
DEFW NOM
LO HL.(wsP);Set BC to
INC HL ;no. of
LD C,(HL) ;bytes used
INC HL ;to hake
LD 8,(HL) ;uP the
INC AL :array.

;HLmaddress
Jot first
.data bate
,of the
"1,111,

RDD HL,BC ;HL-HL,BC
LD (wsP).111;Put HL in

;address
iwsa.

;(6osp now holds the )

;(address of the start)
;(of the next variable)

LD 8,0 ;Set zero
CP 0 :flag, -

RET ,return.

;Routine for an array
;of characters

eon LD 8.13 ;Print
ROT 010 .chr0(13).
DEFW *0010 ;

LD BC.(wsa.);Get and
LD 14,(BC) .Print
SUB 96
RST *10 ;array's
DEFW *0010 ;nal,
LD A."11 ;Print "11"
RST *10
DEFW 110010
LD R."( ;Print
RST *10
DEFW *MO
LD 8,") ,Print
PST *10
DEFW *0010
LD HL,(wsP);Same ay
INC HL ;for array
LD C,(HL) ;of
INC HL ;numbers.
LD 13,(HL)
INC HL
RDD HL,BC
LD (wsP):HL:
LD 0,0,CP O.
RET

;Routine for a string
:variable

stn LD R.13 ;Print.
ROT *10 ichril(13)
DEFW 110010 ;

LD 8C,(wsP);Get and

03110
03120
03130
03140
03150
03160
03170
03180
03190
03200
03210
03220
03230
03240
03250
03260
03270
03280
03290
03300
03310
03320
03330
03340
03350
03360
03370
03300
03390
03400
03410
03420
03430
03440
03450
03460
03470
03480
03490
03500
03510
03520
03530
03540
03550
03560
03570
03580
03590
03600
03610
03620
03630
03640
03650
03660
03670
03680
03690

LD A,(BC) ;Print
RDD A.32 ;string's
ROT *10 ;name.
DEFW 110018
LD Fi."11 ;Print '0"
ROT *10
DEFW *0010
LD DE.st2 ;Print
LD BC,4 ;string

RST *10 ;stored at
DEFW 02030 ;st2.
LD DE,(wsP);Set DE to
INC DE :address
INC DE of tent
INC DE ;of string
LD HL,(wsP);Set BC to
INC HL
LD C,(HL) ;string.
INC HL
LD 8,(NL)
RST 1110 ;Print
DEFW 0203C ;string
LD Fl,""
PST *10
DEFW *0010
LD HL.(wsP);As in
INC HL :routines
LD C,(HL) ;to handle
INC HL :arrays.
LD 13,(HL)
INC HL
ADD HL,BC
LD (wsp).14L,
LD 8,0 CP 0.
RET

;Routine for the control
ivariable of a. FOR - NEST
.looP

fnl LD A,13 :Print
RST 010 .01,1813).
DEFW 00010
LD 8b235 :Print
ROT *10 ichref2.351
DEFW *0010 if.. FOR "I
LD BC,(wsP);Grt and
LD 0.(BC) .Print
SUB 128 ;name of
ROT *10 :for-ne,t
DEFW 110010 :looP.
LD DE.st2 ,Print
LD 0C.3 :strins
ROT *10 :stored at
DEFW *203C ;st2.
LD HL,(wsP).Set HL to
INC HL ;address

of value
of looP.

03700
03710
03720
03730
03740
03750
03760
03770
03780
03790
03800
03810
03820
03830

CALL sty ;gosub sty
RST #10 ;Print
DEFW *2DE3;valve

toP of
.calculator
stack.

LD A,204 ;Print
ROT *10 :chr0(204,
DEFW *0010 :1" TO ").
LD HL,(wsP);Set HL to

:limit of
;foe -next
;loot".

CALL Stu ;gosub sty

03840 RST *10 ;Print
03850 DEFW 112DE3.,,UJe
03860 ;top of
03870 ;calculator
03680 ,staTf.
03890 LD 0,205 ,Print
03900 PST #10 .schre(2051
03910 DEFW *0010 ;," STEP-.
03920 LD HL.<wsP).Set HL "n
03930 .addresi
03940
03950
03960 CRLL sty F;

03970 PST #10
03980 DEFW 112DE3;yol,ws
03990 ;tor of
04000 ;calculator
04010 ;stack
04020 LD HL.(wsP):Set war
04030 INC HL ;to start
04040 INC HL ;address
04050 INC HL ;of net
04060 LD (wsP).HL.variable.
04070 LD 14,0 ;Set zero
04080 CP 0 ;flag.
04090 RET .Retur-n,
04100
04110 :Subroutine to rosy
04120 ;five byte floating Point
04130 :number starting at
04140 ;address (HL),on to the
04150 ;calculator stack.
04160
04170 sty LD A.(HL),INC HL
04180 LD E.(111.);INC HL
04190 LD D,(HL);1NC HL
04200 LD C.CHL) INC HL
04210 LD 13.(HL) INC HL
04220 LD (wsP).HL
04230 RST #10
04240 DEFW #2002
04250 PET
04250
04270 102 DEFN

NewBrain quirks
The difficulty in varying a FN
under program control
referred to by Mr A V
Thomas (TJ's Workshop,
June, page 178) can usually
be circumvented by multiple
variables in the DEF FN
statement, and in particular
for the June problem thus:
100 INPUT("INPUT

NUMBER UP TO 4 >> ")N
110 IF N<1 or N>4 THEN

100
120 INPUT ("INPUT
ANOTHER NUMBER >>")B

130 DEF FNZ(B)=B*(100+N)
140 Q=FNZ

(B):PRINT"Q=";

150 END

INPUT NUMBER UP TO 4

>> 4
INPUT ANOTHER NUMBER

>>5
Q= 520
which gives the expected
results. This approach has
the advantage of avoiding
repeated 'IF ....THEN'
statementsor GOSUBs. It
can be extended to
incorporate one FN within
another, useful where
several related FN's are
required.
530 DEF FNC(X)=A(X,1)-

D*EXP (E*X)
540 DEF FND(X)=(FNC(X))

2
has worked successfully in
the past, but over-
enthusiastic use of
either can lead to the
dreaded ERROR X AT 130!
R Hall

Intercepting

BBC PRINT

VECTOR
One of the many attractive
features of the BBC machine
is its extensive use of
vectoring, which allows
interception, or even
complete replacement, of
OS routines by the user.

The three routines listed

here all intercept the PRINT
VECTOR at &20E(lo) and
&20F(hi), before passing
control on to the OS print
routines. Use is made of one
of the three spare vectors, at
&230 and &231.

The routine DIVIDE forces
a new line whenever a colon
is encountered. This makes
listings much clearer
because multi -statement

lines are broken down into
one statement per line.
MARGIN creates a left-hand
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margin after every carriage
return. Again, this improves
the readability of a listing. In
both routines, the margin
width can be defined by the
user prior to assembly by
altering the variable
'margin'.

SUBSTITUTE substitutes
one ASCII code (that
specified in line 240) for
another (specified in line
220). The crossed -zero, for
example, can look messy on
a beautifully laid out pie
chart or histogram,
especially when a screen

dump is to be made (as with
the GEMINI package
BEEBPLOT). Replacing this
with the letter '0' tidies
things up considerably.
Indeed, you can define your
own zero character (using
VDU23) and print this
instead. With a slight
modification, it's possible to
get the routine to suppress
teletext control characters
(which most printers can't
cope with when they crop
up in listings) and insert a
space instead.
Mario Ca milleri

10 REM MARGIN
20 .

30 REM M/C routine to create left-hand margin at every newline. 47 bytes
40
50 PROCASS.CALL RLXIEND
60 DEFPROCASS
70 oldvectloaA20E.oldvecthi.A2OF:newvectlo.&230:newvecthia8231:counter=8

8Fmmairgin,e5
80 DIM KLX 100
90 FORIX..0 TO 3 STEP3
100 PX.KLX
110 EOPTIX
120 LDA oldvectlo
130 STA newvectlo
140 LDA:oldvecthi
150 STA newvecthi
160 LOA Centry MOD 256)
170 STA oldvectlo
180 LOA Ofentry DIV 256)
190 STA' oldvecthi
200 RTS
210 .entry
220 CMP MAD
230 BNE out
240 JSR out
250 LOA Mmargin
260 STA counter
270 LDA MASC.
280 .BR
290 JSR out
300 DEC counter
310 BNE BR
320 RTS
330 .out
340 JMP (newvectlo)
350 ]
360 NEXT
370 ENDPROC

10 REM DIVIDE
20 t

30 REM M/C routine to divide multi -statement lines. 50 bytes
40

50 PROCASS.
CALL KLX:
END

60 DEFPROCASS
70 oldvectlo-820E:

oldvecthi-820F.
newvectlo.8230:
newvecthi-6231.
counteraABF.
newline..4FFE7.

80
DIargin-7
M KLX 100

90 FORIT.0 TO 3 STEP3
100 PX.KLZ
110 EOPTIX
120 LOA oldvectlo
130 STA newvectlo
140 LDA oldvecthi
150 STA newvec thi
160 LDA Centry MOD 256)
170 STA oldvectlo
180 LOA 11(entry DIV 256)
190 STA oldvecthi
200 RTS
210 .entry
220 CMP M58
230 BNE out
240 JSR out
250 JSR newline
260 LOA Smargin
270 STA counter
280 LOA MASC.
290 .BR
300 JSR out
310 DEC counter
320 BNE BR
330 RTS
340 .out
350 JMP (newvectlo)
360 ]
370 NEXT
380 ENDPROC

10 REM SUBSTITUTE
20 .

30 REM M/C routine to substitute one character for another - in the example t
he letter .0. is substituted for the numeric zero. 32 bytes

40 .

50 PROCASS:CALL KLX:END
60 DEFPROCASS
70 oldvectlo-820E.oldvecthi=82OF:nemvectlo-8230:newvecthi-8231
80 DIM KLX 100
90 FORIXa0 TO 3 STEP3

100 PX.ALX
110 COPTIX
120 LOA oldvectlo
130 STA newvectlo
140 LOA oldvecthi

150 STA newvecthi
160 LOA Wentry MOD 256)
170 STA oldvectlo
180 LOA Mentry DIV 256)
190 STA oldvecthi
200 RTS
210 .entry
220 CMP OASC"0-
230 ONE out
240 LOA MASC.0-
250 .out
260 JMP (newvectlo)
270 ]
280 NEXT
290 ENDPROC

BBC fill routine
Here's an 'elegant' little fill
routine. The actual routine is
only seven lines long and
works for any shape, no
matter how convoluted, as
long as you choose your
seed inside the shape. Lines
10-70 simply draw a silly
shape to test the fill routine.
Lines 100-130 are data
statements for the shape.

10 REM Silly fill routine
20 MODE4: CLEAR
30 FOR i%=0 TO 20
40 READ a%, b%, c%
50 PLOT a%, b%, c%
60 NEXT i%
70 A=GET
80 PROC fill (540,550)
90 END

100 DATA 4,500,500,
5,500,530,
5,510,560
5,510,580,
5,580,580,
5,540,540

110 DATA 5,560,540,
5,570,560,
5,580,560
5,580,500,
5,500,500

120 DATA 4,520,530,
5,540,520,
5,530,540
5,520,540,
5,520,530

130 DATA 4,530,570,
5,560,570,
5,540,560
5,530,570

140:
150 DEFPROC fill (x%, y°/0)

160 IF POINT (x()/0, y%)=0
THEN PLOT 69, x%, ycY0

180 IF POINT (x%+4,
y%)=0 THEN PROC fill
(x%+4, y%)

190 IF POINT (x°/0,

y%+4)=0 THEN PROC fill
(x%, y%+4)

200 IF POINT (x%-4,
y%)=0 THEN PROC fill
(x%-4, y%)

210 IF POINT (x%,
y%-4)=0 THEN PROC fill
(x%, y%-4)

220 ENDPROC
This routine is impractical

for large shapes: because of
the recursive nature of the fill
routinethe stack soon
overflows.

Stelios Cha ralam bides

BBC disk -write

indicator
Some time ago I upgraded
my BBC model B to disks,
and I wondered recently
about the purpose of the
CASSETTE MOTOR
indicator. It's hardly ever
used, but it should be
possible to make it serve
some useful purpose
pertaining to disks.

All disk drives have an 'IN
USE' indicator, so there's no
point in duplicating that. But
a 'WRITE' indicator might be
useful, and is not provided
on any disk system that I
have seen. Justfollowthe
instructionsto make a 'DISK
WRITE' indicator on your
BBC.

Make sure the computer is
switched off, and locate the

keyboard connector.
Counting from the left side
(PSU side), pin 13 is used for
the cassette motor LED.
Carefully remove the lead
connected to pin 13, and
strip the insulation off the
end.

Then locate ICBO
(SN7438N, next to the
keyboard connector) and
carefully remove it. The
'WRITE ENABLE' signal
from the floppy disk
controller to the disk drive is
driven from this IC. We need
to buffer (and invert) the WE
signal in order to light up
the LED, so we need a
SN74LSO4 (hex invertor).

Cut off all pins except pins
7, 12, 13 and 14 close to the
body of the IC. Bend pin 12
straight out, and solder a
short lead (three-four
inches) to it. Place it on top
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of IC80, piggy -back fashion.
Carefully solder pin 7
(ground), 14 (+5V) and pin
13 (WE) together. Plug the
piggy -back assembly into
the socket for IC80. Solder
the loose end of the lead
from pin 12 to the stripped
end of the lead removed
from the keyboard
connector.

This should now work
perfectly, and can be tested

after a careful visual
inspection of the
modification (use a disk that
you have a back-up of!)
Load and save some files,
and the LED should light
when saving.

It is interesting to note the
duty cycle when saving
Wordwise files compared to
VIEW files.

Morten Christiansen

VIC 20 machine

code routines
Here are two short machine
code routines for the
Commodore VIC 20: one to
movethetop 11 lines of the
display one character from
the left-hand side of the
screen towards the
right-hand side; and the
other to move them in the
opposite direction.

The routines are
particularly useful for a
moving information display
or games like Space
Invaders, in which
characters are continually
moving backwards and
forwards. The character at
the end of the display line
(which end is determined by
the way the display is
moving) is erased, and a
space appears at the
opposite end of the line.

The code is loaded by
simple Basic programs and
resides in a spare area of
memory. The two routines
are started by SYS (673) and
SYS (721) respectively.

VIC display move left to
right.
10 FOR A=673 TO 720
20 READ S
30 POKE A,S
40 NEXT A
50 DATA 169, 22, 133, 1,

162, 0, 160, 32, 189, 0, 30,
133, 0, 152, 157

60 DATA 0, 30, 232, 188, 0,
30, 165, 0, 157, 0, 157, 0,
30, 232, 228, 1, 208

70 DATA 233, 224, 242, 208,
1, 96, 169, 22, 24, 101, 1,
133, 1, 160, 32

80 DATA 76, 169, 2
VIC display move right to
left
10 FOR B=721 TO 768
20 READ T
30 POKE B,T
40 NEXT B
50 DATA 169, 219, 133, 1,

162, 241, 160, 32, 189, 0,
30, 133, 0, 152, 157

60 DATA 0, 30, 202, 188, 0,
30, 165, 0, 157, 0, 30, 202,
228, 1, 208

70 DATA 233, 224, 255, 208,
1, 96, 169, 234, 24, 101, 1,
133, 1, 160, 32

80 DATA 76, 217, 2

Ralph Parfect

Lynx A to D
convertor
In the Lynx manual, the only
reference given to the A to D
convertor is an entry in
appendix four referring to
pin 2 of the LP socket as a
'D/A I/P'. This pin is actually
connected to an analogue to
digital convertor within the
computer.

Inside the computer, it is
connected to one input of
acomparator(input 1);
the other input to this
comparator (input 2) is
connected to the output of
the digital to analogue

convertor. This comparator
compares the two voltages
at its input, and its output is
a logic 1 if the voltage at
input 1 is greater than that at
input 2; otherwise, it's a
logic 0. This output can be
accessed by looking at bit 0
of port &0080. The circuit in
outline is shown in Fig 1.

To determinewhat
voltage has been applied at
the A/D input, it's simply
necessary to increase the
voltage output from the D/A
until either its maximum
value is reached (63), or bit 0
of port &0080 changes from
1 to 0.

The digital to analogue

convertor is connected to
bits 0-5 of port &0084, and
to set its output voltage, a
value between 0 and 63
should be output to this
port. This can be done using
the OUT instruction from
Basic or machine code.

The main complication in
using this input is that port
&0080 is used for at least
three different functions that
I have discovered so far:
i Reading the keyboard.
ii Reading the cassette

input.
iii Reading from the A/D

input.
To switch between the

different inputs, it's
necessary to set up different
values in register 12 of the
6845 CRT controller. To set
this to read from the A/D
convertor, first output 12 to
port &0086, and then output
&0030 to port &0087. This
can be done in Basic in two
lines:
100 OUT (&0086),12
110 OUT (&0087),&0030

After conversion, the port
should be set back to read
from the keyboard by
outputting zero to port
&0087.

The last thing that has to
be done before conversion
can take place is to output a
zero to port &0080, to turn
off the speaker and cassette
port.

To read in the value from
a variable resistor, we can
connect a 150k

potentiometer to the port as
shown in Fig 2, and the
voltage produced at the
slider can be read in by the
program in Listing 1.

There are several
methods of reading in this
value which are much
quicker than the method
given here, but they are not
as simple to understand.
This routine could be
speeded up several times if
converted to machine code,
but I have encountered
problems with the settling
time of the D/A convertor,
and this delay seems to be
quite considerable.

9 REM read one value
from A/D

10 proc AtoD
20 PRINT x
30 END
98 REM procedure to read

in value from A/D
99 REM returns value in x

100 DEFPROC AtoD
109 REM turn off speaker
110 OUT(&0080),0
119 REM select A/D
120 OUT(&0086),12
130 OUT (&0087),&0030
140 x=0
150 OUT(&0084),x
160 x=x+1
170 IF (x<63) AND

(&0080)=255 THEN
GOTO 150

180 OUT(&0087),0
190 ENDPROC
Listing 1

John Harvey

input 1
From pin 2 (LP)

From DrA

input 2
Fig I

To port &0080 bit 0

To
5 pin
din plug
for
LP
socket

Fig 2

pin 5 +5v>

pin 2 D/A in

pin 3 Ov

150k potentiometer (linear)
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LANGUAGES

REACH
Y 0 U R L

LISP
Dick Pountain continues his 'Teach Yourself'series by explaining how

basic list manipulation is performed in Lisp; so it's hands-on and readyto go.

This is part two of F'CW 's Teach
Yootself Lisp series. Copies of part
one, which commenced in June 1984,
are available through Back Issues.

In the first part of this series we took a
look at the concept of a list and list
processing. We concluded that most
programming languages could not
handle lists effectively because they
concern themselves solely with the
lower level objects, characters and
strings. We also saw a notation for
representing lists and three simple
operations to perform on them.

The Lisp language (the name itself
stands for LISt Processing) is devoted to
the manipulation of lists. This doesn't
mean that it is not a general purpose
programming language, though, for as
we shall see the list is a data structure
that can be used to represent virtually
anything you might want.

Behaviour
Having procrastinated so far, let's dive
right in at the deep end and see how an
actual Lisp interpreter behaves. The
stuff we'll be doing is so simple that the
difference between versions of Lisp
won't show up yet; when it does I shall
discuss them in more detail. I'm going
to assume that you have at least a
rudimentary experience of Basic, and
that you have a computer running one
of the Lisps mentioned at the end of this
article.

Lisp is an interpreted language like
Basic (though some mainframe ver-
sions can compile too); when the
interpreter is loaded it sits there show-
ing its prompt sign and waiting for you
to give it something to do.

If we enter a number, say, 2, Lisp
replies with 2. Basic would have taken
the 2 as a line number and waited for us
to input the statements that make up
the line. Lisp behaves quite differently;
it evaluates what we enter at the

prompt. The value of 2 is simply 2.
If we enter a word, say 'FRED', Lisp

will come back with 'UNDEFINED' or
some equivalent message: it tried to
evaluate FRED and discovered that it
doesn't know a value for FRED. Basic
would have created a new variable
called FRED and returned us its auto-
matic initial value of 0. Lisp only gives
values to names (or 'identifiers') like
FRED if we explicitly tell it to. What's
more the values they can take are not
limited to numbers; FRED could just as
well have the value 2 or THOMAS or the

f) Lisp uses prefix notation for arithme-
tic (and in factfor all its functions); the
name of the function comes before its
arguments. Instead of 2+3, we say
PLUS 2 3. This is the exact opposite of
Reverse Polish, as used by Hewlett
Packard calculators or Forth.
Numbers and names in Lisp are

called 'atoms' to distinguish them from
lists. 2 and FRED are atoms, while (2),
(FRED)and (2 FRED EGGS) are all lists. ()
is an empty list with nothing in it. (2
FRED (A B C)) is a list with a list (A B C) as
one of its elements; lists do not have to

'Writing a program in Lisp consists entirelyof defin ing
new functions in terms of pre-existing ones. In this

sense Lisp is an extensible language, like Forth, but
unlike Basic.'

list (EGGS MILK SUGAR).
If we enter a list (1 2 3) then Lisp gets

quite upset and responds with a mes-
sage to the effect that it has been given
an UNDEFINED FUNCTION.

If we enter (PLUS 2 3) Lisp will reply
with 5. (PLUS 2 3) is a list whose first
item is a name, but in this case the name
happens to be that of a function which
Lisp already knows; it adds up the rest
of the items in the list and gives us their
sum.

We now have quite a lot of evidence
about how the Lisp interpreter be-
haves:
a) The interpreter's behaviour is sim-

pler than that of Basic. It merely tries
to evaluate anything entered.

b) The things we can enter are num-
bers, names and lists.

c) The value of a number is itself.
d) The value of a name is what we give

it. Lisp doesn't automatically give it
any value.

e) If we enter a list, Lisp assumes that its
first item is the name of a function,
and it then applies the function to the
rest of the list.

be made up only of atoms. Atoms and
lists are the only objects that Lisp
recognises, and they are collectively
referred to as 's -expressions' (for sym-
bolic expression). Lisp tries to evaluate
any s -expression that is typed in at the
prompt.

Whereas in Basic a program is
executed by typing RUN, in Lisp the
equivalent is to type a list with the name
of a function as its first element,and any
arguments it requires as the rest of the
elements. Writing a program in Lisp
consists entirely of defining new func-
tions in terms of pre-existing ones. In
this sense Lisp is an extensible lan-
guage, like Forth, but unlike Basic in
which you can only work with the
keywords that are supplied such as
PRINT and GOTO. We shall see how to

The majority of the Lisp systems
support apostrophe as an abbrevia
tion for the function quote. Unfortun-
nately Serious Software's SpecLisp
does not. For reasons of brevity, I shall
use the apostrophe throughout this
series.
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define new functions next month.
Functions in Lisp behave in the strict

mathematical fashion, that is they
always return exactly one value. It's
worth imprinting this on your brain,
because the word 'function' is often
used in a much sloppier sense in
programming. The value of a function
is printed on the screen if you type it
directly at the keyboard, but inside a
program it will return its value to the
function which called it.

Let's try an example. The function
SETQ is already defined in Lisp and it
does roughly the same thing as = in
Basic. So:
(SETO FRED 12)
makes 12 the value of FRED. When you
type this expression, Lisp replies 12.
The value returned by SETQ is always
the value of its second argument. It so
happens that we only executed SETQ in
order to put a value into FRED, but it
returned us the value 12 anyway. In
Basic the statement FRED -12 has a
similar effect, but the statement itself
doesn't return a value. If we type FRED,
both Basic and Lisp will now reply 12.

Now try:
(SETO FRED (PLUS 2 3))

This returns the value 5 and sets the
value of FRED to 5. Why is FRED set to 5
and not to (PLUS 2 3)? The second
element of the list which begins with
SETO is the list (PLUS 2 3), and so this is
the second argument to SETQ. But
what has happened is that Lisp has
evaluated the argument. The value of
(PLUS 2 31is 5 as we saw ea rlier, and this
value was returned to SETQ, which
both returns it to us on the screen and
puts it into FRED.

It's essential in Lisp to know how a
function treats its arguments, and this
information will always be given in the
glossary of functions that is supplied in
your manual. SETQ in fact evaluates its
second argument but not its first. If you
think about it, that is exactly what is
required here, as we are changing the
value of FRED, and we are not at all
interested in what FRED's value hap-
pened to be before we changed it. Most
Lisp functions evaluate all their argu-
ments so SETQ is rather untypical.

Now consider:

(SETO FRED (1 2 3))
Here we are attempting to make the

value of FRED the list (1 2 3). In fact we
bomb out with an UNDEFINED FUNC-
TION message because Lisp tries to
evaluate the list, without success (be-
cause 1 isn't a function). What we need
is a way to tell Lisp not to evaluate (1 2 3)
but take it just as it is. The function
QUOTE, which in most Lisp systems
can be abbreviated to ', does just that.

Trying:
(SETA FRED '(1 2 3))
achieves what we want. When we type
FRED now, the answer comes back (1 2
3). To reinforcethe lesson,typing 'FRED
results in FRED; Lisp didn't try to
evaluate FRED but just gave us its name
back.

Now let's try:
(SETO FRED 'THOMAS)

This makes THOMAS the value of
FRED; unlike Basic, Pascal and similar
languages there are no 'types' of
variable in Lisp. A name (which is the
equivalent of a variable) can have any
expression as its value, whether a
number, a string or a list. Furthermore
the value of a name could itself have a
value, and so on:
(SETQ THOMAS 'JASPER)
(SETQ FRED THOMAS)
leaves JASPER as the value of FRED,
because a ', THOMAS gets evaluated in
the second expression.

It's quite important to get this notion
of evaluation clear in your mind. When
we get on to defining our own functions
further on in the series, keeping track of
the values that are produced will play
the same role that mentally or manually
tracing execution does in debugging a
Basic program.

Functions
Now is the time to look atthe three most
important functions in Lisp. They come
with the highly unhelpful names of
CAR, CDR and CONS and they corres-
pond more or less to the three functions
'first', 'rest' and 'construct' identified
last month. The odd names of CAR and
CDR (pronounce it 'cudder') are derived
from the mnemonics of machine in-
structions on the venerable IBM main-
frame upon which Lisp was first im-
plemented back in the sixties. It might
have done wonders for the popularity
of Lisp had more sensible names been
adopted, as they were for Logo. Be-
cause Lisp is extensible, I could easily
redefine CAR and CDR as FIRST and
REST but that would be to put me out of
step with all the textbooks and
manuals.

CAR returns as its value the first
element of its single argument, which
must be a list. So:
(CAR '(EGGS MILK BACON))
returns the atom EGGS.

CDR returns a list consisting of all but
thefirst element of its list argument, so:
(CDR '(EGGS MILK BACON))
is (MILK BACON) and :
(CDR '(MILK))
is (), the empty list. Applying either CAR
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Computers that can't network are, today,
a thing of the past.

Future Computers have been designed so
that they can.

You can start off with the powerful FX20
stand-alone computer, and grow from there as
your business grows, simply and cheaply.

Up to now, if you wanted to connect
several computers together so that the users
could talk to each other and share facilities,
such as printers or large memory devices, it
involved an outlay of several tens of thousands
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of pounds.
Future Computers have changed all that.
Now these powerful shared facilities are

available for no more than the cost of the
workstations, since Future have the only micros
designed with a built-in networking facility at
no extra cost.

This means that now you can afford to
benefit from a Future network at a fraction of
anything else on the market.

Which is nice to know, even if you're
starting off with just one.
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To Encotel Systems Limited, 7 Imperial Way, Croydon Airport
Industrial Estate, Croydon, Surrey CR0 4RR.
El Please send me information on Future Computers, and free

explanatory brochure on networking and concurrency.
 I would like to see a demonstration. WB 36$
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Position

Nature of Business

Company

Address

LNP2 Tel:
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FUTURE
COMPWrERS-The only micro with built-in networking.



LANGUAGES
or CDR to an atom or the empty list
gives an error.

CONS is the main list building func-
tion. It takes any expression (not
necessarily an atom) and a list and
returns a new list with the expression as
its first element, so:
CONS 'PIGS '(EGGS MILK BACON))
returns (PIGS EGGS MILK BACON),
while:
(CONS 'IPIGS DOGS) '(EGGS MILK
BACON))
returns ((PIGS DOGS) EGGS MILK

values of variables. A good lisp pro-
gram uses the values produced by
functions 'on the fly', storing them, if at
all, only locally and temporarily. SETQ
is used far less often than = is in the
equivalent Basic program ('Lisp means
never having to say X=X+ 1 . .').

Once you do master it, the functional
style has great advantages; without
side effectsthe most common source of
bugs is removed at a stroke, as each
function can be guaranteed not to
interact unexpectedly with others. This

functions in Lisp behave in the strict mathematical
fashion, that is theyalways return exactly one value.'

BACON). In other words CONS exactly
reverses the action of CAR.

You've maybe noticed the careful use
of 'a list' or 'a new list' in the above
descriptions. CAR, CDR and CONS do
not alter the lists they are given as
arguments. For example, were FRED to
be given the value (EGGS MILK
BACON), then (CAR FRED) would re-
turn EGGS but leave the value of FRED
quite unaltered. It's characteristic of the
majority of Lisp functions that they
merely return a value without altering
their arguments. SETQ is thus doubly
atypical as one of those functions that
does change the value of its argument;
Lisp a 'side effect'
(in fact it's used only for its side effect).

Familiarisation
It's quite difficult for us Basic -weaned
programmers to come to terms with
this style of programming; in Basic
most programs work by altering the

in turn allows you to modify a function
deep down inside a nested set of
definitions, in the confidence that none
of the outer levels will need to be
altered.

Practice
But enough of the philosophical prattle.
Let's try out some list -bashing with
CAR, CDR and CONS. To get the second
element of a list, use:
(CAR (CDR '(TOM DICK HARRY)))

Most Lisp systems have this opera-
tion already defined as CADR, often
accompanied by the outlandish
CADDR, CAADDR and CADADR, whose
meanings I'll

To get the list (TOM HARRY) out of
this list- that is, to get rid of DICK, try:
(CONS (CAR '(TOM DICK HARRY)) (CDR
(CDR '(TOM DICK HARRY))))

Notice that we have to build a new list
with CONS because CAR and CDR do
not alter the original list. This is a

construction you will use over and
again in Lisp programs. I suggest that
you trace through this example and try
some others until you are quite familiar
with the way it works.

At this point some of you may be
going into shock and wondering what
it's all for. Well, just think of (TOM DICK
HARRY) being replaced by the text of
War and Peaceand you may start to see
some applications. But surely, if we
want to extract the 24,567th word from
War and Peace we won't have to use a
string of 24,567 CARs and their associ-
ated brackets? The answer is obviously,
no, we won't. We'll use some form of
repetition as in any other programming
language. It probably won't be an
actual loop, but rather a function that
says: 'Is the CAR the word I'm looking
for? If not apply me again to the CDR.'
But that is to get ahead of ourselves.

One very pertinent question that you
might have is: 'Why doesn't Lisp have a
random accessfunction that can get the
Nth element of a list directly?'. To
answer that fully we'd have to go into
the physical way that Lisp stores data.

The whole design of Lisp is intended
to make it reasonably efficient on
existing computers, and that means
using linked lists which can only be
accessed from one end, hence CAR and
CDR. Even using linked lists, Lisp
requires more processing power than

languages; in the future,
with new generations of processor, list
processing languages will probably
have such a random access structure.

Next month we'll find out how to
define new functions and so, at last,
write some proper Lisp programs. fl

Lisp discount

offer
Machine

Spectrum
NewBrain

CP/M-80:
QX-10
Televideo
Kaypro
Sirius
SuperBrain
Apple II
Lynx Laureate
Transtec
Tatung PC2000
NEC 8000
Pied Piper
DRS -20
TA P3 & PC
BBC B

IBM PC

To helpyou getthe bestfrom the Teach Yourself Lisp series, PCW has arranged special
discounts on several Lisp packages. Identify your machine from the list belovvand send
the offertab atthecorner of this page with a cheque forthefull amountto the appropriate
address, stating clearlywhich machine it is for.

Address

Serious Software
5WimbourneAvenue
Kent BR76RQ

Software Ltd,for
2 Alice Owen Centre
251 Goswell Rd
London EC1

OR

Text 100, for .. ,
South Black Lion Lane
Hammersmith
London W6

Text 100
Address as above

Cheque (includes
VAT and p&p)
£10.50
(Normal price £15.50)

Supersoft Lisp: £75
(Normal price £115)

Microsoft MuLisp: £112
(Normal price £170)

MuLisp(MicroSoft): £112
(Normal price £170)
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DISCOUNT
VOUCHER



To celebrate the Opening of our NEW

Showrooms at 12 HIGH STREET, PETERSFIELD

EPSON

PRICE /FliaA16
SPECIALS

WE WILL MATCH
ANY GENUINE

PRICE ADVERTISED

WE ARE NEVER

BEATEN ON

PRICE!
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LC)
4.11

EPSON RX80 (DOT MATRIX) . . . .4-249*

EPSON RX8OFT (DOT MATRIX) .-£285-.80

EPSON FX80 (DOT MATRIX) . . . .1 -438;00 -

EPSON MX100 (DOT MATRIX) . . .4 -0 -5;00 -

EPSON RX100 (DOT MATRIX) . . -FARR

EPSON FX100 (DOT MATRIX) . . .4569:110-

This Voucher is issued by SCHUK), the famous
distributors of computer printers, and can be

redeemed against the supply of printer supplies
(ribbons, stationery etc) listed in the current

issue of the SCHUK) catalogue.
Invoice Number which applies to your printer:

Only one voucher per sales invoice. Valid until 31 August 1904

£209.00 f221

£239.00 E+274.135

£324.00 E3M0

£365.00 E419.75

£385.00 £4442.75

£499.00 f573.85

Many more Printers
available 1000s

of bargains

send now
for the
famous SCI(UK) catalogue
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YOUR MONEY SAVING PHONE NUMBER 0130 68521 - 9 to 6 ANY DAY!

FIDELITY 14" COLOUR

COLOUR MONITOR

Et COMPOSITE VIDEO

£189.00 E+211T.3-5

To SCI IUKI, FREEPOST, PETERSFIELO, HANTS 01132 2BR

Please supply

Name

Address

ChequelPostal OrdersICredit Card

NUMBER

JUKI 6100 just £349 £40A1.35

,09SFIEto

Don't Forget to add carriage £9.50 and VA

20CPS: Bidirectional Er Logic
10, 12, 1 5 Et Proportional
Spacing; Wordstar compatable
2K Buffer; 1 3 inch Platen
Underline; backspace B- lots more
Centronics Interface Standard

OPTIONAL RS232
TRACTOR AND SHEET FEEDER

CC

O
O

We have interfaces for all

types of computers, including

CMB 64, Vic 20, APPLE,

TRS BO, IBM, BBC,

SPECTRUM, QL, etc.

We can crack your problem -

ring 0130 68521 and ask us.

SHINWA CP80 £119.00 05.58
Friction and tractor feed as
standard. 80cps.
Bidirectional logic seeking
1 3 x 9 dot matrix giving true
descenders, sub and superscripts
Italic printing and auto underlining
Condensed, emphasised,
expanded and double strike (can
be mixed in a line). Parallel
interface fitted as standard

Bankers Orders; Building Society Cheques; Postal Orders - same day despatch EGRESS
=CAN24 hour nationwide delivery by Securicor £9.50 +VAT

All orders covered by the Mail Order Protection Scheme
Nationwide Maintenance Contracts arranged. Educational discounts welcome A

Access

FE

em
RANGEKEY LTD SCI (UK) TELEPHONE EXPORT DEALER

trading as FREEPOST 0130 68521 ENQUIRIES ENQUIRIES

PRINTER
SCHUK)

(No stamp needed) TELEX NO TAX WELCOME

PETERSFI ELD

HANTS GUN 2BR MYNEWS G COST

86626 DELI VERY AT WRITE FOR

PA LACE
PERSONAL CALLERS WELCOME. 12 HIGH STREET, PETERSFIELD, HANTS. GU32 2JG

ADVERTISEMENTS ON PAGES 59 AND 61 CONTAIN MORE BARGAINS

AILS
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ORIC/ATMOS

Debugging the Oric-1
Frustrated Oric-1 owners can reap the advantages of the new
Atmos micro without any extra cost. Andy Newman's article

reveals how to debug the Oric-1 and provides some interesting
tips for Atmos users in the process.

Underneath the cosmetics and new full
travel keyboard, the Atmos is fun-
damentally the same as the Oric-1 with
an improved ROM. The new V1.1 ROM
is free of many of the bugs of the V1.0
ROM and has three added features:
VERIFY; PRINT AT and STORE; and
RECALL to allow separate 'files' to be
created.

Oric-1 owners will soon see that, with
a little effort, all these facilities can be
programmed into the Oric at no extra
cost. But first let's go through the bugs
in the V1.0 ROM and see how they can
be exterminated!

The TAB bug
The TAB command does not work
correctly and only allows tabulation of
text and numbers in the X direction.
Indeed, TAB (X) is fairly useless as 13
has to be added to the column number
and TAB positions are distributed by
previous text on the same line.

Since TAB works by printing spaces
on the screen, SPC(X) can be used to
tabulate one piece of information on
the line. If several columns of informa-
tion are required, you will need to use
the short subroutine in Listing 1, or the
machine code PRINT AT provided in
Listing 2. To use the machine code
routine, follow the instructions given
below.

The STR $ bug
This bug, eradicated on the Atmos, is
the erroneous addition of a green
attribute character when a number is
converted to a string using STR$. It is
particularly conspicuous when display-
ing numbers with PLOT. On the Oric-1,
PLOT10, 10,STR$(10) puts a green 10 in
the middle of the screen, whatever the
INK setting. On the Atmos, it is the same
colour as the INK setting. This problem
does not occur with negative numbers,
as the negative sign deletes the attri-
bute.

A related problem occurs when you
take the VALof a positive numberwhich
has been converted to a string. The VAL
command detects the attribute and
returns zero, because the first attribute
is not a space, a minus sign, a hash sign
or a number. A simple solution is to

strip off this attributor for positive
numbers, using the following state-
ments
10NUMBER$=STR$ (NUM BER):IF
NUMBER >OTHEN NUMBER$ =
RIG HT$ ( NUM BER$,LEN
(NUMBER$) -1)

The apostrophe bug
If you type in 10 GET A$:PRINT
ASC(A$), then RUN the program and
press the' (apostrophe) key, you would
expect to get the ASCII code of the
apostrophe, which is 39. But, no!
Syntax error. Avoid this by replacing all
GETs with REPEAT: A$ = KEY$: UNTIL
A$<> "", when you want to obtain the
ASCII code of input characters. This bug
has been eradicated on the Atmos.

The free memory bug
On earlier models of the Oric, the
command PRINT FRE(0) does not give
the correct amount of free memory. The
correct amount can be found by looking
atthe two pairs of bytes in Page°. These
store the locations of the top of the
Basic program and of the top of the user
RAM, (#9C, #9D and #A6, #A7 respec-
tively). Type PRINT DEEK(#A6)
-DEEK(#9C) for the correct figure. On
the Atmos, PRINT FRE(0) gives the
correct figure, which for an empty RAM
in TEXT mode, without GRAB, is 37629.

The GRAB bug
On the Oric, GRAB takes up too much
memory. It should access memory
from #9800 to #B400 in TEXT mode,
but it goes right up to #BAFF. This
means that when you subsequently fill
your string arrays, they overwrite the

screen and character sets! Type in the
following:
10 GRAB: FORX = 1T0100:FORY =
1T0100: A$(X,Y) = "JJJJJJJJJJ" :
NEXT: NEXT
The screen will go stripey! Press
RESET. To stop this, type HIMEM
#B400 after GRABs to ensure that the
variables stay below #B400.

The spurious -characters -
on -the -printer bug
You may have noticed additional char-
acters on your listings and printouts, if
you are using a printer with your Oric.
With the Oric MCP40 printer, a X is often
added. This is due to keyboard interfer-
ence. It can be prevented by turning off
the keyboard with CALL#E6CA, before
sending information to the printer.

Remember to turn the keyboard on
again afterwards with CALL#E804,
although when LLISTing, the RESET
button will need to be used at the end of
the listing. This does not happen on the
Atmos.

The IF . THEN . . . ELSE . . . bug
This structure either works or doesn't,
depending on the combination of state-
ments placed before or after the ELSE
statement. The manual side-steps this
problem by choosing an example that
does work (see page 28)!Particular
characters, like the semicolon, vari-
ables and suffixed letters (for example,
the final S in CSAVE"PROG",S), cause
the ELSE statement to be incorrectly
identified. One solution is to add the
dummy statement CONT before the
ELSE statement when you experience
difficulties.

0 REM LISTING 1

1 REM === ORIC-1 16/48K PRINT AT ===
2 GOT0100
5 REM === PRINT AT SUBROUTINE ===
6 POKE 616,Y:PRINT:POKE 617,X=RETURN
100 REM ***** EXAMPLE PROGRAM *****
110 CLS:X=10:Y=9:GbSUB6:PRINTCHR$C129)C

HR$C4)CHR$C27)"N""P. C. W."CHR$C4)

Listing 1 Oric-1 16/48k PRINTAT
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0 REM === LISTING 2
1 REM == U1.0 ROM IMPROUEMENTS
2 REM == FOR 16/48K ORIC-1
3 REM == COMPILED BY A.J.NEWHAM 1984
4 REM It* 16K owners replace 97's in line

16 with 17's. **
5 IF PEEKC#220)=0 THEN HIMEM#9501:A=#960
1 ELSE HIMEM#1601:A=#1601
6 FORI=IT010:READ DS:FOR P=1 TO LENCDV
STEP2:X=UALC"#"+MID$CD$,P,2))
7 POKEA,X:A=A+1:NEXT:NEXT
10 DATAC9C800052061CA0007C827F0F74C4EE04
CO4E8FF
13 DATA2096090CF802C88C6902A51PA42085128
413A93B20DBCF4C61CBFF
16 0ATAA59C049085008401082025E7200AE6202
3972004E828A600A5018590869C68684CCB97
17 DATA2063E5A903A0E52076E52096E62030E6C
92400F9A2092030E695500AD0F82030E6F00595
18 DATA49E800F6954920F0E68A00002063E5A99
2A0972076E5206EE5A55FA46085338434A00020
19 0A1A30E6B00AD13300062054E590F2602063E
52019072004E8209FCBA901009220EDCB209BFA
20 DATA40B5C41002566572696679696E67202E2
E00000A54415045204552524F52
21 DATA202E2E2E0D0A566572696669636174696
F6E2061626F727465642E000000A908
22 DATAA09720EDCB2085FA4C6BC90D0A5441504
52026204045404F52592040415443482E000A
23 DATA5665726966696564204F4B2E000000FF
24 REM ** LINE 10 = IF THEN ELSE DATA

25 REM ** LINE 13 = PRINT AT DATA

26 REM ** LINES 16-23 = UERIFY DATA
(COURTESY OF 'ORIC COMPUTING')
Listing 2 V1.0ROM improvements

For example;
10Y= 1:X= 2: GETA$:1FA$= "Y"
THEN PRINTY ELSE PRINTX
works correctly if you press N, but
produces a syntax error if you press Y.
However, this version using CONT will
work.
10Y= 1:X= 2:GETA$:1FA$= "Y"
THEN PRINTY: CONTELSE PRINTX

Another example of a combination
that does not work is in the example
program below. If you press Y, a 1 and 2
are displayed, indicating that the ELSE
has been completely ignored.
10 GETAS:1FA$ = "Y"THEN Y = 1:
GOSUB100 ELSE Y = 2: GOSUB100
20 END
100PRINTY:RETURN
Again, placing a CONT statement be-
fore the ELSE solves this problem.
Another solution to this bug is to use
the ELSE debugger included in the
machine code program in Listing 2. To
use the machine code program, follow
the instructions given below. On the

Atmos this structure works correctly.
There are, however, three faults

which must be dealt with by both Oric
and Atmos owners.

The FOR . . . NEXT . . . loop problem
The start, finish and step values of the
FOR .. . NEXT . . . loop can only be
non -integer. The statement, FOR X
=S% TO F% STEP ST%, is therefore
invalid and must be replaced by the
statement, FOR X = S TO F STEP ST.

This problem is mentioned in the new
Atmos manual released by Pan Books,
and is far superior to the Oric manual.
Oric-1 owners will learn a great deal
from it as it gives information for both
micros - but not all the bugs are
mentioned!

The elliptical circle problem
Another problem is that the CIRCLE
command produces an ellipse! The
program in Listing 3 uses the formula
for a circle and a multiplication factor to

squash the ellipse into a more circular
shape.

The restricted variable name problem
Another common fault is the restriction
on variable names. These names
should not contain Basic reserved
words; for example, TOTAL contains
TO, SCORE contains OR, and so on. The
obvious solution is to use an alternative
name and test it by typing PRINT
followed bythevariable nameyou have
chosen. If it is valid, you will get an 0. If it
is not, you will get a syntax error.

ImitatingtheAtmoson the
Oric
The VERIFY facility
A very useful additional facility pro-
vided on the ROM of the Atmos is the
VERIFY facility. The format is CLOAD
"Filename",V which loads and com-
pares the tape recording with the
program in memory. If it is recorded
correctly, the message will be '0 Verify
errors detected', but otherwise the
program will have to be re-recorded.

However, all is not lost for the Oric-1
owner! Included in Listing 2 is a similar
verify routine in machine code. Its only
disadvantages are that it takes up some
RAM and that it needs to be loaded in
before each programming session. The
routine will verify either Basic or
machine code programs at a fast or
slow baud rate. It will give a SHOOT
sound if there is an error and a PING
sound if the program has verified
correctly.

The STORE and RECALL facility
Two new commands, STORE and
RECALL, have been added on the
Atmos. These allow files made up of
array contents to be manipulated from
within a program. Thus, in an address
database, three files could be recorded
onto tape consecutively using the
following format:
STORE NAME$, "Names" : STORE
ADDRESS$, "Addresses" : STORE
AGE, "Ages"

Each new array, whether real, integer
or string, needs a separate STORE
command and a similar RECALL com-
mand to retrieve it from tape. If
preferred, all arrays can be amalga-
mated into one larger two-dimensional
array. (With the above example, if there
were up to 100 people, the array
ARRAY$(100,2) could be used. The
three values of the second element, 0,1
and 2, divide upthethreetypes of data.)

The Oric-1 has no such commands,
but sections of memory can be saved
and loaded. The Oric manual refers
only briefly to this and in fact omits the
important syntax necessary for using
variables for the file name and the start
and end addresses. The correct syntax
is CSAVE FILE$, A(STARTADD),
E(ENDADD).

When reloading the memory block,
use CLOAD FILE$ and it will transfer
automatically to the correct memory
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locations since these have been re-

corded on tape by the CSAVE com-
mand.

It is usual to set HIMEM to the start
address of the memory blockto prevent
the Basic variable storage wiping over
it. However, this essential procedure
causes difficulties when you try to
re RUN the Basic program after saving
or loading a memory block. The end -of -
program pointers, #9C, #9D, are up-
dated to the end address ofthe memory
block which is higher than the HIMEM
setting, thus causing an 'OUT OF
MEMORY' message to appear.

One way round this is to load the
memory block before the Basic prog-
ram or you can find the end address of
the Basic program with PRINT
DEEK(#9C) which will give a decimal
number location and DOKE this num-
ber back into #9C before the HIMEM.
However, there is still the inconveni-
ence of having to re -RUN the program
after loading in blocks of memory. To
overcome this, use the saving/loading
ROM routines as demonstrated in
Listing 4.

Structured programming
Programs can be considerably speeded
up if they are well structured.

It is better to place well -used sub-
routines before the main program to
reduce the number of lines each
GOSUB call has to search through.
Similarly, it is advantageous to place
data at the end of the program. A faster
program structure will be as follows:
OGOTO main program
1 REM *Mostused subroutine*
100 REM *Least used subroutine*
1000 REM *Main program*
5000 END
6000 DATA

In heavily used sections of program,
time savings can also be made by
missing off the counter on NEXT
statements and by using multi -line
statements. An example of the way in
which time can be saved with a little
programming effort can be appreciated
if the following alterations are made to
the sort routine given on page 84 of the
Oric-1 manual. Amalgamating lines 90
to 120 onto one line avoids the GOTO
and the routine sorts 40 words in 19
seconds instead of 22 seconds.
901FAVL)<A5(K)THEN U$ = A$(L):
A$(L)= A$(K):A$(K)= U$

Usingmachine code
routines
In order to use VERIFY, PRINT AT and
ELSE which are all incorporated into
one program in Listing 2, you must first
type in the program, which consists of
the Basic loader program and the
machine code data. Beforetyping RUN,
save a copy on tape. This program will
transfer the codes to a memory block

4996 REM * LISTING 3 - CIRCLE ROUTINE *
4992 REM * COPYRIGHT A.J.NEWHAM 1984 *
4998 REM ATMOS OWNERS REMOVE CALLS
4999 REM IF ILLEGAL QUANTITY ERROR - PR

ESS RESET
5000 HIRES:INPUT"ENTER X, Y OF CENTRE AN

D RADIUS SEPARATED BY COMMAS";XC,YC,R
5010 CALL#E6CA :FORX=-RTO-. 01STEP. 005
5020 Y=SORCR*R-X*X)*1.15:CURSETXC+X,YO+
Y,1:CURSETXC+X,YC-Y,1
5030 ST=ST-1/X:X=X+ST:NEXT:ST=0
5050 FORX=R TO.005STEP-.005:Y=SOR(R*R-X
*X)*1.15:CURSETXC+X,IC+Y,1
5060 CURSETXC+X, YC-I, 1 :ST=ST- I /X :X=X-FST

NEXT :CALL#E804

Listing3Circle routine

0 REM LISTING 4 ====
1 REM == SAUING/LOADING ARRAYS PROG ==
2 REM == FOR THE 16/48K ORIC-1 ge=======
3 REM == COPYRIGHT A.J.NEWHAM 1984 ====
4 TEXT :GRAB 'increase RAM for Text only
,T09s.

5 IF PEEKC#220)=0 THEN HIMEM#9800 ELSE H

1MEM441 800 ' f i le space on 48/16K Or i c

7 GOT01000
9 REM 1) Converts variable AS to codes
10 L=LENCA$.3 : IF L>0 THEN FOR K=1 TO L :PO
KE ME, ASCCMID$ CAS, K, 11) :ME=ME1-1 :NEXT
20 POKE ME,13:ME=ME+1:RETURN
49 REM 2) Converts arrays to codes and
saves as a. memory b Lock
50 CALL#E6CA ' Turn off keyboard
55 ME=SA
59 REM * Examp le string array *
50 FOR X=0 TO ELEMENTS :As=ARRAY$CX) :GOSu
B 10 :NEXT
69 REM * Examp le numer i c array *
70 FOR X=0 TO ELEMENTS
75 A$=STR$CARRAICX))
80 IF ARRAICX))0 THEN 0$=RIGHTSCA$,LENCA
$ ) - 1 ) 'strips off green attribute
85 GOSUB 10
90 NEXT
99 REM * Start address o f memory b lock *
100 DOKE445F, SA
109 REM * End address *
110 DOKE461, ME
120 bOKE#63,#100 'machine code file
15 CALL#E804 ' Turn on keyboard
126 CLS:PRINT"PRESS ANY KEY TO SAUE 3 CO
PIES OF FILE '"FI$"' ON TAPE.":GET K$
130 FOR X=1 TO 3 :PRINT"COPY "X :CALL44E6CA
140 CALL44E57B 'Save f i le ROM routine
150 CALL#E804

I
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from #96D1 to #97FF. To check for any
typing errors type PRINT A which
should give 38912 if all is well.

You can now save a copy of the
machine code, by using
CSAVE"V1.0EXT", A#96D1, E#97FF.
Thiswill subsequently load a lotquicker
than the Basic program. Switch the
computer off then on to clear the
memory and then, before any program -
ming sessions, load the machine code
with CLOAD"V1.0EXT". Type NEW to
reset the pointers, which have been
disturbed by loading the machine code,
and type HIMEM#96D1 to protect it
from the Basic variable storage. Do not
use GRAB or set HIMEM to a higher
location or it could be wiped out.

The machinecode isstored belowthe
HIRES screen so that you can use either
the HIRES or TEXT screens. To use theELSE

debugger, type:
DOKE#F0,#96D1.
This diverts the operating system from
the ELSE bug in the ROM to a bug-free

in the machine code program.
When using IF .. . THEN . .. ELSE ...,
always precede the ELSE statement
with a colon. Test it out on the line
below.
10 GETA$: 1FA$ = "Y"THEN PRINT
"OK"; :ELSE PRINT "NO";

Because the VERIFY and PRINT AT
routines are called up by using the !,
you will need to switch the setting from
onetothe other before you use either of
them. Typing DOKE#2F5, #9700 sets
the ! up for the VERIFY command and

PRINT AT X,Y command.
To VERIFY a program, first set!, then

type !"FILENAME" or !"FILE NAME",S
- whichever is relevant. The message
'Searching' will appear on the top line.
Play the recorded copy and the mes-
sage will change to 'Verifying -FILE
NAME' and the routine will check to see
if it matches the same area of RAM in
the memory. It will give a 'ping' sound
and message if it has verified correctly,
and a 'shoot' sound and message if
there is an error in recording. To usethe
PRINT AT command, set ! correctly and
type IX,Y;"Text".

Note: 16k owners should replace the
96 and 97s in the addresses in this
section with 16 and 17 respectively.

Conclusion
Although these routines require some
programming knowledge to use, they
provide the Oric-1 owner with many of
the facilities of the Atmos at no extra
cost. Alternatively, they would be
used as a fill-in until Oric offers an
upgrade either with keyboard and
ROM, or ROM alone.

The choice is yours- but at least now
you won't feel cheated into having to
rush out and buy an Atmos.

160 NEXT
170 RETURN
199 REM 3) Poke fi1ename FI$ into Page 0
200 FOR X=1 TO LENCFI$):C=ASCCMID$CFI$,X

13 )
210 POKE#34+X,C:NEXT:DOKE#34fX,#100:RETU
RN
239 REM 4) Load block & convert to array
S

300 CLS:PRINT:PRINT"PRESS ANY KEY TO LOA
0" :GET K$
310 CALL#E6CA:CALL#E4A8:CALL#E804
320 ME=DEEKC#5F):CALL#E6CA
325 CLS:PRINT"ASSIGNING UARIABLES"
330 FOR X=@ TO ELEMENTS:GOSUB 500:ARRAY$
CX)=A$:NEXT
340 FOR X=0 TO ELEMENTS :GOSUB 500 :ARRAY C

X )=UAL CAS) :NEXT

350 CALL#E804 :RETURN
499 REM 5) Converts codes back to .variab
Les

500 A$="':FOR Y=1 TO 255:B=PEEKCME):ME=M
E+ 1 : IF B=13 THEN RETURN
510 AS=A$tCHR$ C B.) :NEXT :RETURN
599 REM 5) Contro l sub, for saving or
toad ing f i les
600 CLS :PRINT"DO YOU WANT TO SAUE CS) OR
LOAD CL) A FILE ?"
610 REPEAT:CHS=KEY$:UNTIL CH$="S" OR CH$
= "L "

620 CLS:PRINT"AT FAST CF) OR SLOW CS) SP
EED ?"
630 REPEAT :SP$=KEY$ :UNTIL SP$="S" OR SP$
= " F"
640 IF SP$="F" THEN POKE#67,0 ELSE POKE#
67,1
650 CLS : INPUT " FILENAME " ; F IS

660 IF CH$="S" THEN CLS : INPUT "START ADDR
ESS FOR FILE" ;SA
670 GOSUB 200
600 IF CH$="S" THEN GOSUB 50 ELSE GOSUB
300
690 RETURN
999 REM Ma in program ---
1000 ELEMENTS=99:DIM ARRAY$CELEMENTS),AR
RAYCELEMENTS) 'ExamPle arrays
1010 REM *** USE GOSUB 600 TO SAUE/LOAD
A FILE ***
1012 PAPERO:INK2
1013 CLS:PRINT"FIRST SAUE ARRAYS"
1019 REM * FILL ARRAYS *
1020 FOR X=0 TO 99 :BX=RNDC 1 )*25+65 :AR$ C X

1=CHR$CBX ) :AR CX)=X :NEXT

1030 GOSUB 600
1040 CLS:PRINT"NOW REWIND THE CASSETTE &
RE -LOAD THE FILE"
1045 CLEAR :ELEMENTS=99 :DIMAR$ C EL ) , AR CEL I

1050 WA I T500 : GOSUB 500
1059 REM * Print out array contents *

1060 FORX=0T099:PRINTARSCX);:NEXT
1070 FORX=OT099:PRINTARCX);'NEXT
3000 END

Listing 4 Saving/loading arrays

Acknowledgements are due to Oric
Computing magazine for permission to
include the VERIFY listing in this article.

END

PCW 199



Booked to win!
Tony Harrington is often asked for his advice on chess programming.
This month he recommends one chess publication which should be of

interest to beginners.

Welcome to Micro Chess

Micro Chess covers all the news and events in the busy world of computer
chess. With new chess programs and new chess computers appearing all the
time, we evaluate their strengths and weaknesses as they become available.
We shall be presenting profiles of programmers, both amateurs and
professionals, which will cover their methods and their interest in chess
programming, and we shall be talking to suppliers and looking at their plans.

Computer Chess affects computer enthusiasts in two different ways. For
some, the fact that they can now play chess against either their home computer
or a dedicated chess computer has opened up the delights of the game. For
others, the real interest is not so much in playing chess as in trying to build a
chess program. Micro Chess aims to meet the interests of both.

Chess is a game that can be as exciting for the beginner as it is for the grand
master. So if you haven't playedbefore, get yourself a good introduction to the
game - there are dozens in the bookshops - and get to it.

The Chess Computer Handbook (Bats -
ford £4.95) written by David Levy is a
very good place to begin to understand
such abstruse matters as evaluation
functions, killer heuristics and the
alpha -beta algorithm. (Sorry if these
terms put you off the idea of ever taking
up chess programming.)

Levy's approach throughout the
book is to take the layman firmly,
though with some kindness, through
the neat logical manoeuvres that make
up the received wisdom of chess
programming. Not all of what he says is
easily grasped. There are mathematics
professors who madden their students
by saying things like: 'Now it can easily
be seen that .. .' when students feel
themselves groping about in near total
darkness. You might find this text has,
on occasion, a similar effect.

This is largely because it is an
extremely compact work. The entire
subject of chess programming is dis-
posed of in four chapters, totalling 62
pages. The remaining four chapters,
which make up the rest of the book's
131 pages, are on topics of general
interest, and have titles like 'What to

look for in a chess computer', 'How to
play against chess programs' and 'How
strong can chess computers become?'

The first four chapters are an account
of the concepts needed in chess prog-
ramming; they are not a guide to
writing programs in machine code or
Basic or anything else. There is not a
line of code in the whole book (though
Levy reckons that anyone who knows
Basicshould be able to putthe concepts
to work without much difficulty.) This
absence of code makes it more
approachable reading for all those
non -programmers who might have
wondered how computers can be made
to play chess.

This involves two rather different
kinds of problem. The first problem,
stated by Levy in the opening line of the
book, is: How do you tell a computer
what chess is? As Levy reminds us: 'It is
one thing for a human to gaze at a
chessboard, see where the pieces are
located and understand the rela-
tionships between them, but a compu-
ter is merely a device that can store and
manipulate numbers.' The answer to
this problem takes you into the fun-

damentals of a chess move generator.
That is the easy bit. The next and far

more difficult problem, once the com-
puter can generate chess moves, in-
volves teaching it to recognise worth-
while moves from bad ones. This
brings us to the evaluation function. In
order for the evaluation function to
work well (and computer chess prog-
ramming still has a long way to go
here), all the subtleties of chess have to
be reduced to terms the computer can
understand -that is, everything has to
come down to numbers.

Take the move generator first. To
start with, you need a way of telling the
computer precisely which piece is on
what square. This is achieved by
assigning the pieces numbers, positive
for white, negative for black. Even in so
simple a step there are subtleties to be
taken into account. Kings and rooksthat
have not moved (and which therefore
still keep their castling rights) have to be
earmarked in some way. Pawns that
start with a double move (such as e2 -e4)
have to be noted so that the en passant
capture rule can be applied.

This information gives the program
all it needs to know about the location
and identity of each piece. It still doesn't
know what they are. Remember that
computers are about numbers. Defin-
ing a knight, for example, for a compu-
ter is not a pictorial affair. There is no
way to tell it that a knight, by historical
convention, in the Staunton set, is a
horse's head and neck on a pedestal.
Tell it all the possible moves a knight
can make in any position and you have
told it all it needs to know.

Levy explains three ways of generat-
ing lists of all the possible legal moves
for every piece in any chess position as
follows:
(1) Move generation by square offset;
(2) Table driven move generation; and
(3) Incremental updating of move lists.
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If you've never thought about this
subject before, you should come away
from this section with a fair idea of how
all three work.

There are some lovely little gems of
logic that chess programmers have
come up with in even this rather basic
area. But first, for the beginner, here, in
summary form, is Levy's account of the
first method, move generation by
square offset. Assign each of the 64
squares on the chessboard a two -digit
number, so:
18 28 38 48 58 68 78 88
17 27 37 47 57 67 77 78
16 26 36 46 56 66 76 86
15 25 35 45 55 65 75 85
14 24 34 44 54 64 74 84
13 23 33 43 53 63 73 83
12 22 32 42 52 62 72 82
11 21 31 41 51 61 71 81

If you place a king on square number
54, the rules of chess allow the king to
move to any adjacent square not
already occupied by his own pieces or
not under direct attack by an oppo-
nent's pieces (he may, of course, move
onto a square occupied by an oppo-
nent's piece-captures by the king are
not unheard of in chess .. .). A series of
arithmetical operations will generate
the addresses of all the squares adja-
cent to square 54. The same operations
will hold good for generating the
addresses of legal moves for the king
from any square on the board (the
border squares excepted, for the mo-
ment.

As Levy points out, if you call the
square the king is on, square k, then, in
general form, the squares it can move
to (rules permitting) are:
k-9, k+9, k-1, k+1, k-11, k-10, k+10.

Try it and see. If you do your
arithmetic properly you should come
up with the squares, 45, 63, 53, 55, 43,
65, 44 and 64.

When you've got this far, and defined
the move sequences for all the pieces,
you'll have an interesting little prob-
lem. What do you do about moves
which would take a piece off the edge of
the board? It might sound trivial, but try
solving it.

The first step is to allocate an 'out of
bounds' number to offsets without
addresses on the board. A more soph-
isticated solution is to treat the board as
a 10x12 cylinder.

Why 10? - knights can leap two
squares off the board before hitting an
'out of bounds' square. Why 12? -
because, as Levy puts it: '. .. the file
which is two files to the left of the a -file
actually occupies the same place in the
computer's memory as the file which is
two files to the right of the h -file.' Got it?

If you get through the first chapter,
you probably have a taste for the joys of
logical analysis. In which case, Chapter
Two, which tackles the basics of build-
ing an evaluation mechanism, will be
pure delight. Levy proposes ways of
giving numerical weights to such fac-
tors as material, mobility, centre con-
trol, piece development, king attacks,
pawn structures, piece attacks and
piece defences.

Chapter Three, 'Tree Searches' tells
you enough about minimax to get you
started on your own program. It also
provides a clear account of why the
alpha -beta algorithm can cut down the
number of positions a computer needs
to evaluate by 99.5% - without the
least danger of missing a good move.

The fourth and last chapter on this
theme deals with search strategies.
How dows the computer know when it
can profitably spend time searching a
position deeply? How does it decide
when to terminate a search? This is
well -trodden ground, but fascinating
for newcomers.

Although I've concentrated on the
conceptual side of the book, there is
much of interest in the second, more
anecdotal, half. All in all, a neat little
volume and a useful book for chess
programmers.

Games section
White: David Levy. Black: Cray Blitz.
Notes by Dr John Nunn.
I had been favourably impressed by
some of the games played by Cray Blitz
in the world computer championships
and other events, so the result of David
Levy's match with this program came
as rather a surprise to me. Not that
David winning 4-0 was a surprise, but
the manner in which he won was. Quite
simply David made Cray Blitz look like a
very weak club player. He relentlessly
exploited all the weaknesses of compu-
ter prog rams, taking the machine out of
its opening book at the first chance,
never allowing complications to start,
and utilising Cray's reluctance to repeat
the position to induce inferior moves. It
is apparently a very different matter for
a program to play against other pro-
grams than it is to play against the
adaptable mind of a knowledgeable
human opponent.

Here is the most interesting game of
the match.

* * *
1 d2 -d4 Ng8-f6

c2 -c3
(An unusual move designed to take

Black out of its opening book.)
2 . . . e7 -e6
3 Ng1-f3 c7 -c5
4 e2 -e3 Bf8-e7
5 Qdl-c2 0-0

Position after 7 . . c5 -c4

6 Bf1-d3 d7 -d5
7 Nb1-d2 c5 -c4?

(A serious positional error. Black is
tempted by the prospect of forcing the
bishop to retreat, but he forfeits the
pressure against White's centre
afforded by the attack of the c5 pawn on
the one at d4. Without this pressure
White has a completely free hand in the
centre. To be fair to Cray Blitz, this type
of mistake was often made by top
human players in the 1890s, when the
problems of central play were not well
understood. The correct plan was to
exchange White's most dangerous
piece, the d3 bishop, by 7 . . . b7 -b6
followed by 8 .. . Bc8-a6.
8 Bd3-e2 Qd8-a 5?

(Black's only hope for counterplay
was to advance his queenside pawns to
a5 and b4. On a5 the queen obstructs
the execution of this plan.)

Bc8-d7
Nf6-e8
Ne8-c7

9 e3 -e4
10 e4 -e5
11 Nd2-f1
12 g2 -g4

(It is a matter of personal taste how
White conducts the attack. 12 h2 -h4
followed by Nf3-g5 might have been
even stronger.)
12 .. . Bd7-a4
13 Qc2-b1 Nb8-d7
14 g4 -g5 Rf8-c8
15 h2 -h4 b7 -b5
16 a2 -a3 Kg8-h8

Position after 16 . . . kg8-h8

(Even Cray Blitz can make typical
pointless computer moves.
17 Nf1-h2 Ba4-b3
18 Nf3-d2!

(Black threatened 18 .. . Qa5-a4
followed by...Bb3-c2. Now the knight
can eliminate the bishop if Black plays
his queen to a4.
18 . . . Nd7-b6
19 Nh2-g4 Bb3-a4
20 Nd2-f3 Rc8-g8
21 h4 -h5 Ba4-b3
22 Nf3-d2 Qa5-a4
23 Nd2xb3 c4xb3
24 g5 -g6 f7xg6
25 h5xg6 h7 -h6
26 Qb1-d3

(Now Black cannot prevent a lethal
sacrifice at h6.)
26 Be7-h4
27 Rh1xh4 Resigns

END
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COMPUTER ANSWERS
Send your queries to TonyHetherington, PCW, 62 Oxford Street, London W1 .

Note that Tonycannotanswerquestions on an individual basis, so please
don'tsend an SAE with yourquery.

Sweden

calling

PC -8201A users
I am a satisfied owner of the
NEC PC -8201A lap -held
computer. However, as this
amazing machine has not yet
achieved the popularity in
Sweden which it deserves,
and my contact with other
users is minimal, I have the
following questions to ask:
1 Is there a magazine or
newsletter for this machine?
2 Is there a PC -8201A user
group?
3 Which companies write
software for the PC -8201A (I
am only aware of Pcalc)?
4 Which companies make
peripherals for the machine?
MJ Wiechowski, Uppsala,
Sweden

I'm afraid that neither I nor
NEC knows of any user group
or magazine which supports
the PC -8201A, but NEC was
kind enough to supply details
of its Swedish distributor,
Lundberg International AB,
who may be able to help you.

The company's phone
number is 011 1375 00.

Your best bet for
peripherals is NEC itself, and
a company doing great things
in the software field is
Microtime Ltd, 106A Bedford
Road, Wootton, Bedfordshire
NK43 9JB

Portable word

processing
Two years ago I bought a
word processing package
consisting of a British Micro
Mimi 802G micro, a Philips
monitor, WordStar and a
Fujitsu printer. The computer
runs on CP/M.

I often write while on visits
abroad, which means typing
the text into the computer
when I get home. I also often
write in libraries.

I would like to be able to
take some type of portable
device around with me so
that I can key in my work
wherever I am, and run it into
the computer for editing and
storage when I get home.

Are there any products that
I could use for this, either

available now or in the
pipeline, and how much do
they cost?
Caroline Richmond, London
SW15

No problem! There is now
such a wide range of portable
computers on the market that
it's getting difficult to keep
track of all the new machines.

Your choice of portable
depends on two things: how
much money you want to
spend, and how many words
you write. The cheapest
practical portables are made
in Japan by a company called
Kyocera. These machines are
sold by Tandy, NEC and
Olivetti, and although the
names change they are all
basically the same machine.

Kyocera machines are
supplied with 40 -column by 8 -
line displays, which are just
about acceptable for word
processing. They also come
with an adequate word
processor, but have limited
memory - 4-5000 words at
the most.

is the Epson PX-8. This offers
a larger screen and more
memory, but it's more
expensive.

For more details about
Kyocera and Epson see the
recent PCWbenchtests.
All these machines come with
built-in communications
software to allow them to talk
to other micros. The trouble
starts with your Mimi, which
doesn't have any built-in
comms software. I've spoken
to British Micro, which says
that the Mimi will run two
communications programs -
BSTAM and BSTMS. Both are
very old and widely -used
comms packages but are not
particularly easy to use,
which is a pity because there
are many more friendly
systems around, but they
won't run without change on
your machine. I strongly
recommend that you ask your
local dealer to set up the
software.

The two machines will be
physically connected by their
RS232 ports and a length of
cable. When you get back
home, connect the two
machines and start
transmitting. You can either
use a specially made
'communications' cable, or
use a standard straight -wired
cable with a 'null modem
adaptor'. In either case, your

dealer should be able to
supply what you need.

Which micro for

Lotus 1-2-3?
I am a director of a
medium-sized company
which imports and
distributes coal and oil. We
currently use a Burroughs
B90 minicomputer for our
computing needs, but we
decided recently that we
needed a smaller computer
for spreadsheet applications.
We intend to use Lotus 1-2-3,
but are unsure about which
micro to run it on. We have a
shortlist of three micros: IBM
XT, DEC Rainbow 100+ and
ACT Apricot XI, each with a
10Mbyte winchester.

The arguments for and
against each machine, as we
see them, are:
1 IBM and DEC are unlikely to
fold.
2 DEC in particular offers a
very attractive service and
back-up package.
3 The ACT Apricot is very
compact and portable; it's
also much cheaper.
4 The Apricot is regarded as a
'toy' by some members of
staff.
5 The B90 is the main
computer and the micro will
only be used occasionally, so
is it necessary to have high
class back-up?

Can you help? Perhaps you
can suggest a different
machine.
James Neil, Bangor

All three names you mention
are good machines. There is
certainly no question of the
ACT Apricot being a 'toy'
micro- in fact, it's more
powerful than the IBM PC!
The only drawback is that
Lotus Corporation does not
support it as a legitimate
machine to run 1-2-3. This
means that even if you do find
a version of 1-2-3 running on
the Apricot, don't expect
Lotus to be too helpful if you
'run into trouble.

This leaves the DEC
Rainbow and the IBM XT,
both of which are supported
by Lotus. The Rainbow is a
good machine, but it hasn't
taken off in the same way that
other major manufacturers'
machines have. If your dealer
is offering you a good deal, it

could easily fulfil your needs.
Lotus 1-2-3 was written

specifically for the IBM PC, so
obviously this is where it's
most suitable. It's difficult to
say anything new about the
IBM PC - it's the standard,
16 -bit machine. It's reliable,
and it's still overpriced. It's
also getting old-there are
many machines around that
are technically superior to the
PC but will still run PC
software.

At the moment, my
favourite PC clone is the
Olivetti M24. I have had the
machine on my desk for a
couple of months now, and I
still haven't found any PC
software that it won't run. The
M24 costs about the same as
the PC, but it offers much
higher performance by using
the full 16 -bit 8086 chip
running flat out at 8Mhz.

Choosing a micro

for word

processing
I am 68 years old and have
been using an Ohio
Superboard 11 for many
years, for which PCW has
published some interesting
articles in the past. I became
interested in a small business
for which I purchased a word
processing tape to assist in
administration.

I now realise the limitations
of this tape and need to buy
another word processing
tape or EPROM, and change
my computer accordingly.
With this in view, can you
suggest a good word
processor and a computer to
run it? I have put the cart
before the horse because the
word processor is the
essential tool. I'm not
interested in using the
computer for anything other
than word processing and
add-ons are of no interest to
me - all I require is a good,
basic workhorse computer.
What do you suggest?
Mr C Birchall, Wigan, Lancs.

You are taking the correct
path towards choosing a
computer as you have
decided what you want to do
with it-you are by no means
putting the cart before the
horse.

I can give some
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suggestions, including
hardware requirements, so
that you can approach
computer salesmen knowing
exactly what you want.

Only consider disk or
ROM -based word processors,
as a tape system will be as
inconvenient as your present
one. You will also require a
computer with a good
keyboard, which will stand
continuous use and allow
touch typing, and you'll also
need a disk drive to store
created documents.

There are several systems
which fit your requirements,
including the Commodore 64,
BBC, Dragon 64, NewBrain
and Memotech. Visit the
appropriate High Street shops
(WH Smith, Dixons, and so
on), and try them out for
yourself before you decide.

Running

CP/M on the

NewBrain
As a NewBrain owner, I am
always hearing about the
CP/M operating system but
have been unable to obtain it.
I did read somewhere that by
pressing the STOP key when
switching on the NewBrain,
the CP/M copyright sign
could be released from
memory and displayed on the
screen. I have tried this but to
no avail.

Please can you help me?
Hudson Croft, Workington,
Cumbria

CP/M stands for Control
Program for Micros. What the
letters don't tell you is that it's
an operating system for
micros based on the Z80
processor, using disk drives
for storing and retrieving data
and programs. The NewBrain
is a tape -based machine and
has its own tape operating
system in Read Only Memory
(ROM). The NewBrain is, in
theory, upgradable to a disk
machine running CP/M, and
many NewBrain owners
managed to make that
upgrade before Grundy
folded.

Unfortunately, since that
time supplies of disk units,
together with the memory
expansion units required,
have dried up. Although
Tradecom, the company
which took over from Grundy,
has been promising supplies
since last year, rumour has it
that a batch of drives
delivered to a distrubutor
recently was faulty to a unit.

Sadly, Tradecom has not
convinced NewBrain owners
that it is willing or able to
support the machine in the
UK.

The

disadvantages of

Basic compilers
I read with interest the first
part of Mike Liardet's article
'Creating a Program' (PCW,
June 1984). However, his
warning about compiled
Basic puzzles me.

Why can't a Basic compiler
be as efficient as a Fortran or
Pascal compiler? Is the
performance of the following
compilers unsatisfactory?
1 The Basic compiler for the
Spectrum, by Softek.
2 The Basic compiler
PETSPEED, for the
Commodore 64.
3 The Basic -80 compiler for
the Z80 Apple.
Wilf Morton, Rugby,
Warwickshire

Mike Liardet's warning about
Basic compilers springs from
the simple fact that Basic was
not designed to be a compiled
language. Consequently, any
Basic compiler will have to
fight against the very nature
of the language itself.

It's unfair to expect such
compilers to compete with
Fortran or Pascal which are,
by definition, compiled
languages. You should
compare Basic compilers with
programs written in Basic or
machine code, remembering
to take into account the
language's ease of use.

Retrieving

Commodore 64

programs
I have just spent three
months developing a game
on the Commodore 64 which
I hope to sell to make a
fortune. However, when I
tried to load it to add the
finishing touches, it failed
with a bad error message.

Is there anything I can do to
retrieve my program and my
sanity, or do I have to start
again?
R Deacon, Maidstone, Kent

You'll be delighted to know
that there's a good chance of
retrieving your program
courtesy of the curious way in
which the Commodore 64
loads programs. One of the
reasons why it takes so long
to load a program is that it
loads it in twice. The first load
is stored immediately in
memory, and the contents are
checked against the incoming

second load. This is supposed
to prevent loading errors, but
it slows things down
considerably.

If your program failed to
load in this second stage, you
can retrieve it by convincing
the machine that all is well by
typing in the following
commands.
POKE 45, PEEK(831):
POKE 46, PEEK(832):CLR

Reliable Apple II

INPUT routine
Using Applesoft Basic, the
Apple If signals all errors
except'?' or '??' following a
bad INPUT response. This can
be awkward when a
semi -skilled operator is
entering a long series of
inputs without looking
constantly at the screen.

Could you suggest a way of
attaching a CHR$(7) signal to
these two error signs? I have
tried monitoring PEEK(254),
which works - the first time
an error occurs. However, I
have been unable to prevent
the signal appearing at
subsequent requests for
input before the response has
been entered.

Until I can make the INPUT
routine more reliable, I am
asking operators to enter the
inputs as sequences of DATA
lines (errors which can be
picked up during program
execution, but this is tedious
and a waste of time.

I would appreciate your
help to enable me to revert
more safely to the INPUT
routine.
Graham Balmain, Bitterne,
Southampton

It's remarkably easy to alter
the Apple's operating system,
as it's stored on disk and
copied into RAM when the
machine is switched on.
Consequently, it's easy to
change part of it by POKEing
the required action into the
correct location. The error
messages are stored between
the addresses 43380 and
43581.

The following program will
allow you to display these
locations and their contents
onscreen, thereby allowing
you to alter them at will.
10 FOR Z=43380 TO 43581
20 X=PEEK(z)- 128 * (PEEK

(Z) >
128):a$=CHR$
(46*(X<32)+X*(X>31))

30 PRINT Z" " PEEK (Z), A$
40 NEXT

When you alter an error
message, you must ensure
that the new version has
fewer or the same amount of
characters as the old one, and

the last character in your
message must have bit seven
set (the number stored is 128
higher than its ASCII value).

There is, however, a
simpler answer to your
problem - utilise the Apple's
ON ERROR GOSUB
command, which will go to an
error subroutine, ring bells
and display messages to its
hearts content.
Dr M P Thorne

Commodore 64

bug warning:

unacceptable

errors
I hope you can help me with a
problem which may serve as
a warning to others
contemplating buying a
Commodore 64 plus VIC 1541
disk drive.

According to the disk drive
manual, the sample programs
issued with the drive, the
word processing package
Easyscript and all other
published material I have
investigated, an already
existing file on a disk may be
overwritten by a file of the
same name by using the
SAVE & REPLACE command.

What they fail to mention is
that there's a very good
chance that this will destroy
many other disk files by
overwriting them. This can
naturally cause problems.

Is there a bug in this
system or is it a mistake in
the manual?
S James, Chester

You are right in thinking that
there's a bug in the disk
system, which in turn is
causing a problem with the
SAVE & REPLACE command.

The problem arises
whenever the program you're
about to save is bigger than
the one to be replaced. The
result is disastrous, as it
overwrites existing data on
the disk.

However, it's not
unreasonable to think that it's
a mistake in the manual, as
it's littered with them. Such
bugs and manual mistakes
are unacceptable, and there
seem to be no plans to rectify
them. There's a new version
of the manual but it still
contains errors.

Commodore is about to
launch the 1542 disk drive,
which is basically the 1541 in
a new coat. Whether it has
inherited its predecessor's
bugs remains to be seen.
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MICRO JARGON

Newcomers
start he

This is our unique quick -reference guide, reprinted every
month, to help our readers pick their waythrough the most

important pieces of (necessary) jargon found in PCW.
While it's in no way totally comprehensive, we trust you 'II

find it a useful introduction. Happy microcomputing !

Probably the first thing you noticed on
picking up this magazine for the first
time was the enormous amount of
unintelligible -looking jargon. In the
words of The Hitch -hiker's Guide to the
Galaxy: Don't panic! Baffling as it may
sound, the jargon does actually serve a
useful purpose. It's a lot easier to say
VDU, for example, than 'the screen on
which the computer's output is display-
ed.' This guide is intended to help you
find your way around some of the more
common 'buzzwords' you're likely to
come across in the pages of PCW.

For those completely new to comput-
ing, let's start with the question: What is
a microcomputer? We can think of a
micro as: a general-purpose device in
contrast to a typewriter, which can only
be used for typing; a calculator, for
performing calculations; a filing
cabinet, for filing information, to name
just a few of its functions. A micro can
do all these things and more.

If it's to be of any use, a general-

purpose device needs some way of
knowing what to do. We do this by
giving the computer a set of logical
instructions called a program. The
general term for computer programs is
software. Every other part of a micro-
computer system is known as hard-
ware: 'If you can touch it, it's hardware.'

Programming
Programs must be written in a form the
micro can recognise and act on-this is
achieved by writing the instructions in a
code known as a computer language.
There are literally hundreds of different
languages around, the most popular of
these being Basic. Basic is an acronym
of Beginners' All-purpose Symbolic
Instruction Code. Although originally
intended as a simple introductory
language, Basic is now a powerful and
widely used language in its own right.

Other languages you're likely to
come across in PCW are Forth, Pascal,
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Logo, C and Comal to name but a few.
These are known as high level lan-
guages because they approach the
sophistication of a human language.
You'll also see references in PCW to the
low level languages, assembly lan-
guage and machine code. We'll look at
these in a moment.

The heart of a micro, the workhorse,
is the processor or Central Processing
Unit (CPU). The processor usually
consists of a single silicon chip. As with
computer languages, there are a num-
ber of different types of processor
available, the Z80, 6502, 6800 and 8088
being just a handful (literally!) of the
types in common use. The processor is
nothing magical - it's just a bunch of
electronic circuits. It's definitely not a
'brain'.

As it's electronic, the processor's
circuitry can be in one of two states: on
or off. We represent these two states by
binary (base two) notation, the two
binary digits (known as 'bits') being 0
and 1. It's possible to program compu-
ters in binary notation, otherwise
known as machine code (or machine
language) programming.

Machine code is called a low level
language because it operates at a level
close to that 'understood' by the
processor. Languages like Basic are
known as high level languages because
they are symbolic, operating at a level
easily understood by people but not
directly understood by the processor.

Between high level languages and
machine code is a low level language
known as assembly language or, collo-
quially, assembler. This is a mnemonic
code using symbols which the proces-
sor can quickly convert to machine
code.

Since everything has to be converted
into binary form before the processor
can make sense of it, we need some sort
of code to represent each character to
be processed by the computer. In order
to simplify communication between
computers, a number of standard
codes have been agreed on. The most
widely used of these codes is the
American Standard Code for Informa-
tion Interchange, ASCII. This system
assigns each character a decimal num-
ber which the processor can then
convert to its binary equivalent.

A program written in a high level
language must be converted into bin-
ary before the processor can carry out
its instructions. We could of course do
this manually, but since this is exactly
the sort of tedious job computers were
designed to do for us, it makes much
more sense to write a program to do it.

There are two types of program to do
this translation for us.

The first of these is a compiler which
translates our whole program per-
manently into machine code. When we
compile a program, the original high
level language version is called the
source code while the compiled copy is
called the object code. Compiled prog-
rams are fast to run but hard to edit. If
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*** CUT PRICE MICROS ***
Apricot & 2 x 315K & Monitor £1436

Apricot & ZX 720K & Monitor £1596

Apricot XI & 10 meg & Monitor £2396
Apricot XI & 5 meg & Monitor £2156

Sirius 1 & 10 meg & Monitor £3196

Sirius 1 & 2.4 meg & Monitor £2316

Any Three Pegasus accounting modules £600

Any Single Pegasus module £225

Apricot XI with 10 meg & 3 Pegasus
accounting modules £2846.20

Cut Price Disks, software and other supplies
also available

Call MCS on 01-802 0019
All prices exclude VAT, please add X10 p&p on all Micro Computers.

Government and Local Authority orders welcome

3A Woodlands Park Road, London N15
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MICRO JARGON
we want to change a compiled prog-
ram, we either have to edit it in machine
code (extremely difficult) or we have to
go back to a copy of the source code. For
this reason there is a second translation
program: an interpreter. An interpreter
waits until we actually run (use) the
program, then translates one line at a
time into machine code - leaving the
program in its original high level

language. This makes it slower to run
than a compiled program, but easier to
edit.

There are two unusual Basic words
you're likely to come across: POKE and
PEEK. When you program in a high
level language, you are normally un-
able to choose in which part of the
machine's memory the processor will
store things. This makes programming
easier as you don't need to worry about
memory locations, but slows down the
program since the processor has to
'look up' addresses for you. Using the
POKE command, however, you can
'poke' a value directly into a desired
memory address. 'POKE 10000,56', for
example, puts the value 56 into mem-
ory location 10000. PEEK allows you to
examine the content of a particular
memory address. If you were to follow
the above poke with 'PEEK (10000)', the
computer would respond by displaying
the value 56. POKEing and PEEKing is
normally done to increase program
speed, but may also allow us to do
things which could not be done through
Basic.

Memory
So far, we have a processor and a
program. Since a computer needs
somewhere to store programs and
data, it needs some kind of memory.
There are two types of memory: Read
Only Memory (ROM) and the badly -
named Random Access Memory
(RAM). ROM is so-called because the
processor can 'read' (get things out of)
its contents, but is unable to 'write to'
(put things in) it.

ROM is used to store firmware, the
name given to software permanently

available on the machine. An interpre-
ter is a typical example of firmware
(stick with it: it gets easier!).

RAM differs from ROM in two impor-
tant ways. Firstly, you can write to it as
well as read from it. This means that the
processor can use it to store both the
program it is running and data (in-
formation). The second important dif-
ference is that RAM needs a constant
power supply to retain its contents: as
soon as you switch the computer off,
you lose your program and data.

There is a type of RAM, known as
CMOS RAM, which requires only a tiny
amount of power to retain its contents.
This is found in portable computers like
the Tandy 100 and the Gavilan MC. It is
usually powered by small ni-cad
batteries so that programs and data are
retained even when the main power is
switched off. At present, CMOS RAM is
extremely expensive and is not likely to
be used in desktop machines for a little
while yet. (CMOS stands for Com-
plementary Metal Oxide Semicon-
ductor).

Memory is described in terms of the
number of characters we can store in it.
Each character is represented by an 8
bit binary number. 8 bits make one byte
and 1024 bytes make one Kilobyte or
1k. 32k, for example, means that the
computer can store about 32000 char-
acters in its memory. If 1024 sounds like
an odd number, remember that every-
thing is based on the binary system,
thus 1,2,4,8,16 . . 1024 being the
nearest binary multiple to 1000.

While we're on the subject of bits,
you'll often see computers and their
processors described in terms of their
bit power: 8 -bit, 16 -bit, 32:16 -bit and so
on. This is a means of describing how
large a binary number the processor
can handle in one chunk. A binary
number, incidentally, is known - con-
fusingly - as a word. An 8 -bit proces-
sor, for example, can handle 8 -bit
words, that is, up to 11111111 (255 in
decimal). Anything larger than this has
to be broken down into manageable
chunks before it can be processed.

A 16 -bit machine can handle bigger
chunks of data at a time. This means it
can handle ('address') larger amounts
of memory at one time. This is why
most 8 -bit machines have a maximum
of 64k RAM while 16 -bit micros usually
have 128k upwards.

As 16 -bit processors can handle
larger words than an 8 -bit machine,
they ought to be twice as fast. In
practice, however, there is a little more
to it than that. While it may take a 16 -bit
machine half as long to work out that
2+2=4, the actual processing is only
part of the story.

The result of the calculation has to be
placed into the appropriate memory
location, passed to the screen or
whatever is required. The transfers to
and from the processor are often made

in 8 -bit form; this is why you'll hear
people arguing that certain processors
are not 'true' 16 -bit. If the problem has
to be handed to the processor in 8 -bit
form, turned into 16 -bit, calculated and
then the result turned back into 8 -bit for
transfer elsewhere, there may be little
or no saving in time over an 8 -bit
system.

The other factor affecting speed is
that the actual processing may form
only a small part of the overall opera-
tion. A word processor, for example,
spends most of its time passing files to
and from disk and waiting for the userto
type the next character. The processing
itself consumes very little time. And if
you look at the Benchmarks summary
(PCW, December 1983, pp. 238-241),
you'll see some 8 -bit machines beating
their 16 -bit rivals- even in processor -
bound operations like the PCW
Benchmarks.

Returning to the subject of RAM for a
moment, a word of warning: Don't rush
out with your new-found understand-
ing to buy the machine offering you the
most RAM for your money. Quite aside
from the fact that the amount of RAM is
by no means the only consideration
when buying a micro (no matter how
much manufacturers may stress it),
different machines use differing
amounts of RAM for things like
graphics. Always check how much
RAM is actually available to the user for
program storage. Machines which
proudly proclaim '64k' may well leave
you with less than half of this in which to
store Basic programs and data.

Back up storage
There are numerous forms of perma-
nent or back up storage, but by far the
most common are floppy disk, floppy
tape and cassette.

Floppy disks or diskettes are circular
pieces of thin plastic coated with a
magnetic recording surface similar to
that of tapes. The disk, which is
enclosed in a protective card cover, is
placed in a disk drive. Disk drives
comprise a high-speed motor to rotate
the disk and a read/write head to record
and 'play back' programs and data.

The disk is divided into concentric
rings called tracks (similar to the tracks
on an LP) which are in turn divided into
small blocks by spoke -like divisions
called sectors.

There are two methods for dividing
the disk into sectors. One method is
called hard sectoring, where holes
punched in the disk mark the sectors,
and the other is soft sectoring where
the sectors are marked magnetically.
The reason that disks from one
machine can't be read by a different
make is that each manufacturer has its
own way of dividing up the disk.
Recently, however, manufacturers
have apparently begun to acknowledge
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that this situation can't go on forever,
and they are working on making their
disks compatible.

Since the computer needs some way
of organising the disk, we have a
program called a Disk Operating Sys-
tem (DOS), usually known simply as the
Operating System (OS). The operating
system does all the 'housekeeping' of
the disks, working out where to put
things, letting the user know what is on
the disk, copying from one disk to
another and so on. As you might expect
by now, there are lots of different
operating systems available, each with
its own advantages and disadvantages.
The three most popular OSs are CP/M
(Control Program for Micros), MS-DOS
(MicroSoft Disk Operating System) and
PC -DOS (Personal Computer Disk
Operating System). MS-DOS and PC -
DOS, incidentally, are all but identical.

Disks can support what are known as
random access files. That is, you can
randomly choose a point in a file and
the drive head will move directly to that
point. You can then edit the file, and
only the blocks affected will be rewrit-
ten. The rest of the file remains
unchanged.

Floppy disks provide a reasonably
fast and efficient form of secondary
storage and are cost-effective for busi-
ness machines. For home computers,
however, the usual form of program
and data storage is on ordinary cassette
tape using a standard cassette recor-
der. This method of storage is slow and
unreliable, but is very cheap and
adequate for games, for example.

Cassettes can support only serial
access files. That is, whenever a file is to
be edited, the whole file must be written
back to the tape. This makes certain
applications - word processing being
a prime example - extremely tedious.

Floppy tape drives are a compromise
between speed and cost. They use a
small continuous loop tape which, like a
disk, is divided into blocks. Floppy tape
drives rely on serial access files, but by
rotating the tape at high speed and
using the block markers, they can
simulate random access files. The
Sinclair Microdrive is a floppy tape
drive.

Another type of disk you'll see
referred to is the hard disk. This is an
extremely efficient method of storing
large amounts of data. Hard disk
capacity generally starts at around
10Mbytes (10 million bytes) and rises
to . .. well, you name it. Besides offer-
ing a much greater capacity than
floppies, hard disks are more reliable
and considerably faster. They are,
however, much more expensive than
floppy drives.

Input/output
Since computers need some way of
communicating with the outside world,
we need input and output devices.
Input and output devices include all
manner of things from hard disk units to

light pens, but the minimum require-
ment for most applications is a type-
writer -style keyboard for input and a
TV -like Visual Display Unit for output.
The Visual Display Unit is variously
referred to as a VDU, Cathode Ray Tube
(CRT) and monitor.

The various component parts of
a computer system (processor, key-
board, VDU, disk drives, and so on, may
all be built into a single unit or they nlay
be separate, connected by cables.

Take this paragraph slowly and it will
make sense! When a computer com-
municates with an outside device, be it
a printer or another computer, it does
so in one of two forms - parallel or
serial. Parallel input/output (I/O) re-
quires a number of parallel wires. Each
wire carries one bit, so with eight wires
we can transmit/receive information
one byte at a time (8 bits = one byte,
remember). Serial 1/0, in contrast, uses
a single wire to transmit a series of bits
one at a time (that's why it's called
serial), with extra bits to mark the
beginning and end of each byte.

To enable different devices to com-
municate with each other in this way,
standards have been agreed for diffe-
rent interfaces. An interface is simply a
piece of circuitry used to connect two or
more devices. The most common
stardard serial interface is the RS232 (or
V24) while the Centronics standard is
popular for parallel interfaces.

Networks
When two computers want to com-
municate with each other over a dis-

A term you'll hear used in connection
with acoustic couplers and modems is
baud rate. The baud rate is a measure of
the speed at which a device can
transmit and receive data. You can
safely think of the baud rate as being
bits -per -second, though the accurate
definition is a little more complex.
Therefore, a 300 -baud modem can
transmit/receive data at the rate of 300
bits (about 50 characters) per second.

A 1200/75 modem means that it
receives at 1200 baud but transmits at
75. Most modems are 1200/75 and
acoustic couplers 300/300. By way of
comparison, saving programs to cas-
sette is normally done at between 300
and 1500 baud.

Finally, communications between
computers is either full or half duplex.
Full duplex is when the machine
receiving the data echoes it back to the
machine transmitting it and says 'This
is what I think you said - is that right?'.
If it's wrong, the section will be
transmitted again. Half duplex is where
no checking is made. If you're ever
unsure of which to use, start with full
duplex. If everything you type appears
on your display twice, then you should
switch to half duplex.

Database
A database allows you to store, process
and report on structured information.
Most of the cheaper packages are
based on a traditional card index where

about an individual, order or
item of stock is stored in a single record
and a group of like records is stored in a

TO COMPUTER
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Computer -to -computer communications using acoustic couplers.

tance, there are again two ways of
doing it (nothing is ever clear-cut in the
world of micros - you'll get used to it).
Both methods use the public phone
network. The first is known as an
acoustic coupler. This simply plugs into
your computer, and has a receptacle
into which you place your telephone
handset. The acoustic coupler is conve-
nient in that you can unplug it from one
computer and plug it into another one
in a matter of seconds. They are
generally slow, however, and prone to
interference.

The alternative method is to use a
modem. Unlike an acoustic coupler, a
modem is wired into the telephone
system and you should get permission
for this from British Telecom.

file (corresponding to the index card
box). Sophisticated packages can re-
late several files together, so that you
can process groups of dissimilar but
related records.

Spreadsheet
Spreadsheet software is useful to any-
one who regularly uses a calculator.
The VDU acts like a 'window' on a large
sheet of numbers - neatly laid out in
rows and columns, occasionally inter-
spersed with text headings. The user
is able to shift the window to the point of
interest and so enter text. The rest of the
calculation is displayed immediately
with automatic recalculations through-
out. END
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c-LILU-t-t-t-t Test drive our mouse gous1
sysTEms

a MIGHTY PROFESSIONAL mouse

the mouse professionals use

Fully compatible with IBM PC/XT, without having to change existing software,
PC Mouse eliminates the necessity to remember complicated commands.
Designer Pop -Up menu software (V.3) and PC Mouse enables users to design or
personalise Pop -Up menus for most IBM PC and PC -compatible software.

Designer Pop -Up menu software includes pre -configured Pop -Up menus
for: Lotus 1-2-3Tm, Visicalc., MultiplanTM, IBM Personal EditorTM, VolkswriterTm,
Wordstar', Supercalc', PFS WriteTM and MultimateTM.

Version 3 also works with: MicrosoftTM Word, The Multi Tool series El
Window (when available).

In addition, PC Mouse can be used directly with: VisiOnTM, Concept VPTM,
DESCI*, HaloTM, CADPIanTM and AutoCADTm.

NEW IMPROVED MOUSE WINDOW SOFTWARE: for the systems
programmer Mouse Systems offers Mouse Window software, a toolkit of
advanced graphics utilities for IBM Pascal, MicrosoftTM/Lattice C or assembly
language. The package includes complete in-depth documentation and software.
Supports "Raster -Op" access to display memory. Additional improvements
include automatic mouse/cursor tracking with user definable cursor styles, and
operator "event" processing providing simple to use programme interface for all
operator keyboard and mouse interaction inputs.

Technical details are available for OEM's wishing to use Mouse Systems' Mouse
on non -IBM equipment, or their own software.
TM/` signifies manufacturers trademark/registered trademark

DATA DESIGN TECHNIQUES COMPUTER SYSTEMS LTD
Unit 16b Norman Way, Severn Bridge Industrial Estate, Portskewett

Gwent NP6 4YS. Tel: 0291 423781 Telex: 497576

All our prices include VAT

CHALLENGE YOU TO FIND A BETTER DEAL
PRINTERS COMMODORE 64 & APRICOT

CRESTMATT SUPER PACK £219.95
Includes CBM 64 + Super/Saver cassette unit + 3 cassette games up
to £25 (£10 limit per tape)

CRESTMATT PROFESSIONAL PACK £599
Includes CMB 64 + 1541 Disk Drive + MPS 801 Printer + Easy File +
Easyscript Word Processor + 6 games on disk + 1000 sheets of paper

Commodore 64 £179.95 + 20 blank disks + Intro to Basic

Disk Drive 1541 + Easyscript + 6 games disk + 5 blank discs* Call Printers
1701 Monitor (High Resolution Colour + Sound) £199.95 MPS 801 50 cps £179
Super/Saver 64 Cassette Unit £34.95 Shinwa CP80 F/T 80 cps Call
C2N Cassette Unit £44.95 Epson RX 80FT 100 cps Call
Green Monitor with leads to Commodore 64 £99.00 Epson FX80 160 cps Call
Apricot 256K + 2 x 315K D/D + Monitor + Free Fuji 6100 printer CBM 1526 60 cps £299
(20 cps Daisywheel) £2070 EP44 Call

Canon PW 1080A 160 cps Call
Brother HR15 15 cps £399
Juki 6100 20 cps £369
Daisy Step 2000 18 cps Call

Delivery: once cheque cleared within 7 days. Bankers' Drafts, Building Society Cheques, Post Orders 3 days only
Post & Packing per item, £4; overnight, £7; software-no charge

COD £3; for orders above £100 a deposit of £10 is required. Prices subject to change without notice + goods are subject to availability. No Credit Cards

CRESTMATT LIMITED
RING 402125415 . 01-723 4699.01-749 2510 (24 hours)  Telex 267653 (DRAKE G.)

HEAD OFFICE: 5th FLOOR, CHESHAM HOUSE, 136 REGENT STREET, LONDON W1

Showroom/Mail order: 67 York Street, London W1

EXPORT INQUIRIES
NO TAX

DELIVERY AT COST

DEALER INQUIRIES
WELCOME

WRITE FOR DETAILS
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 TRS-80 Model III. 1 disk drive
48k complete with manuals, Infoscan
program etc; DMP-100 printer also
available. Reasonable offers please
write J.R. Mayhew, 5 Bronte Close,
Tilbury, Essex RM18 8BH.
 MAPLIN modem. 300 Baud
Orig/Answer. Boards professionally
assembled and tested but need to be
fitted in case. All components and
full data, inclusive of postage £40.
Tel: (0670) 829215.
 GEMINI G805. Single disk drive
(DS/SD 35 track) with CP/M and
controller for Nascom 1/2 £150. Also
disks in plastic boxes £12 per 10. Tel:
Ringmer (0273) 813342 (Sussex).
 EPSON RX80 printer. As new
and under manufacturers warranty.
Also Telewriter word processing
program, to suit Dragon 32 for £195.

TRANSACTION FILE
Tel: G. Booth (0843) 43793.
 NEWBRAIN AD with leads and
manuals, original packing
immaculate condition. Bargain price
only £160 ono. J. Andrews. Tel:
(021) 354 4047.
 SWTP computer and stand-alone
VDU and keyboard. Motorola 6800
based motherboard system. Dual,
full control, cassette interface, 24k
RAM. Spare processor board.
Comprehensive documentaltion and
software, £180. Tel: Wakefield
250646.
 PLUTO colour graphics
controller. Extended ROM £250
ono. Nascom 2 48k RAM toolkit,
books, magazines, games, Chess etc
£130 ono, Tel: Birmingham (021)
429 2420 after 7pm.
 SHARP PC1500 pocket
computer, 8k RAM. Plotter printer
pens and paper. Hardly used £250

ono. 01-864 5784 evenings.
 NASCOM I, 64k DO board, 5000
Baud computer controlled cassette
deck, software, much more. £500
ono. With GP80A printer £600. Mr
M. Parker, 22 Hutchcomb Road,
Botley, Oxford. Tel: (0865) 725495.
 WOULD anyone be willing to
donate any computer hardware to a
computer club? Write to Towcester
Microcomputer Users Group, 20
Wordsworth Close, Towcester,
Northants.
 ACT Sirius 1 128k RAM. 1.2Mb
floppy disc + Epson EX80. Also
listing paper and various software.
Just 6 months old £2,500 ono. Tel:
(0/95)534772.
 SHARP MZ-700. Built-in tape
drive, 64k, can be used with colour
TV. Knights software, Forth, Pascal,
Machine Code, included. Hardly
used £175 ono. Langton, 01-628 4266

NUMBERS

Question C: Summaryof results for
Kaprekarnumbers

continued from page 180.

n = 1

n = 2

n = 3

n = 4

n = 5

n = 6

n = 7

n = 8

n = 9

1

(1)
45

(1)
297

(1)
2223
2728
4950

(1)
(4879)
17344
22222

(1)
(5292)

(38962)
142857
148149
181819
187110
208495
318682
329967
351352
356643
390313
461539
466830
499500

(1)
(627615)
4444444
4927941

(1)
(5479453)
(8161912)
11111112
13641364
16590564
19273023
19773073
24752475
25252525
30884184
36363636
38883889
44363341
44525548
49995000

(1)
23467901

332999667
432432432

9

99
55

999 in six seconds, simple program
703

9999 total run time 0.97secs
7777
7272
5050

99999 total run time 3.2secs
95121
82656
77778

999999 total run time 4min 10secs
994708
961038
857143
851851
818181
812890
791505
681318
670033
648648
643357
609687
538461
533170
500500

9999999 total run time 39.5secs
9372385
5555556
5072059

99999999 total run time 2 hours 3mins
94520547
91838088
88888888
86358636
83409436
80726977
80226927
75247525
74747475
69115816
63636364
61116111
55636659
55474452
50005000

999999999 total run time 1min 6.7secs
765432099
667000333
567567568

Final comments
There are some significant intriguing patterns of digits and
symmetries. In particular, the fact that the total of K -numbers for any n
seemsto be either 2,48, or 32 indicates that it is possibleto generate all
the numbers from a smaller exploration still. There is a strong
temptation to pursue the problem further . . .

(work).
 OSBORNE IS. 80 column, double
density + CP/M, CBasic, MBasic,
Wordstar, Supercalc, Mailmerge.
Hardly used £900 ono. Tel: (021) 705
9340.
 IBM; model 73 golf ball electric
typewriter. Recently overhauled,
circuit and mechanical diagrams
available for knowledgeable amateur
to interface to home computer £100
ono. Tel: (061) 969 7847 (eves).
 SUPERBRAIN computer; 64k 2
x 168k disk drives, reliable machine
with CPM programmes, 2 x RS323
interfaces, manuals. Excellent word
processor, versatile machine. £750 +
VAT. Tel: 01-959 2049.
 ITT2020 (Apple 2), 64k. Apple
disc drive, Silentype printer. Some
software, Dos 3.3, Applewriter,
Toolkit, Visicalc, etc. £399. Tel:
Crewe (0270) 780608.
 PET 3032. With 3022 printer and
cassette. Basic 4, Toolkit and Arrow
Chips. Very good condition. £550
ono. Winsford (06065) 58083.
 APPLE Graphics Tablet £230.
Utopia Tablet software £20. Digitek
colour card £40. Bitstik 'Robo 500'
£160. Appleworld £10, 3-D
Supergraphics £10. Bill Budge's 3-D
Graphics system £10. Tel: Tim,
01-263 2562 eve, weekends.
 SHARP MZ-80K: 48k. With
hi-res graphics, worth over £100.
Also manuals and many games
(more than £50). Very little use,
£225 ono. 0625 875039. Poynton,
Stockport, Cheshire.
 BBC B. Dual double sided 80
track drives; own PSU. Epson MX
80111 printer. Wordwise, graphics
ROM, disc Doctor, Watford DFS.
Lots of books, software etc. £1,000.
Tel: St Albans 0727 36016.
 APPLE Ile. 3 Disk Hs, 2
Controllers, Monitor III, extended
80 column card and 32k Microbuffer
printer card for sale. Bought Nov 83,
upgrading to Apricot. Offers
03596-669.
 TRS-80, Model I, 48k expansion
interface, 3 double density disk
drives, monitor and heaps of
software including Visicalc. £450
ono. Tel: 01-9977578.
 Calculators: Texas TI 59,
magnetic card, programmable,
hardly used, immaculate £90.
Hewlett Packard HP -34C, constant
memory, programmable, perfect
condition £38. Both complete with
accessories and manuals. Tel: Castle
Rising 520.
 TRS80 Model 1; 48k, green VDU,
lower case, twin 80 track drives,
Newdos 80, Scripsit + various
programs £650 ono. Tel: Bishops
Waltham 3752 evenings only.
 ATARI software discs. Unwanted
gifts. Text Wizard word processor
£48. Atari world £28. Tel: 0454
774309.
 TRS-80 Model 1 16k Level 2.
Including green screen monitor,
cassette leads, excellent software,
manual and programming books. All
in very good condition, £180. Tel:
Milton Keynes 78884.
 TRS-80 Model I, Level II. 16k +
32k expansion interface, monitor,
new 80 -track disk drive, LDos 5.14
operating system, software on disk
and tape (includes cassette
recorder). Moving hence offers over
£425 accepted. Tel: John, 01-947
8442.
 DRAGON 32; disk drive, disks,
tape recorder, tapes, printer cable,
tape lead, Dragon user until April
1985, Sprite, 100 magazines,
joystick, 5 books; worth £650, sell
for £450 ono. Tel: (0602) 224046.
 HEWLETT PACKARD HP -41C,
+ 1 memory module and Math Pac.
4 months old. Guarantee still
effective, £150 ono. Tel: 01-318
4201.
 APPLE type system. Twin drives,
hi-res green monitor, 64k RAM,
with printer £689. Also various add
on cards. Tel: Jones on 0435 830680
for further details.
 PROFESSIONAL business
system running CPM 2.2, Diablo
daisy wheel printer with software
including word processing, accounts,
database, spreadsheet only £1,850.
Jones. Tel: 0435 830680.
 TRS-80 Model 1 48k. Including
monitor, expansion interface,
disk -drive, TRS DOS and LP VII
printer. Plus all manuals, £450 ono.
Tel: Portsmouth (0705) 664911
(daytime) contact Cohn Reynolds.
 SHARP MZ-80k. Excellent
software including Sharp's Pascal,
editor/assembler etc. Plus manuals,
books and newsletters. As new
condition in original box. Offers

around £220. Tel: (061) 973 7701.
 NEWBRAIN. Complete with
compatible cassette recorder, leads,
handbook, beginners guide and
tape; £145. Tel: (061) 480 3438.
during office hours. Stockport.
Cheshire.
 EPSON HX 20. With tape drive, 1
year old, used once a week, £250.
01-681 7356 Scroggs, Croydon area.
178 Croydon Road, Beddington,
Surrey.
 SELECTRIC keyboard printer,
ex 2741 with hardware/software
interface for Z80 micro + P10, runs
with Nascom + NAS-SYS, Tandy
etc. Previously IBM maintained,
excellent working order. Sensible
offers to Ian, Ipswich (0473) 831353.
 SPECTRUM 48k. Interface 1,
microdrive, ZX printer, printer
paper. Books, ROM Disassembly,
Microdrive book, Beginner's
M -Code, Hardware manual. Some
software, offers around £230. Tel:
(0258) 52508 after 6pm or weekends.
 FOR SALE. Video Genie 48k,
£140, 12in screen monitor green £50,
or part exchange for 2 disc drives
suitable for Tandy TRS 80 Model 3,
Genie has many extras. Tel: Jim,
0452-731358.
 PET 3032; C2N, green screen,
soundbox, Arrow, over £400
software including Apshai,
Hitchikers, Dragon's Eye, PetChess,
and original Colossal Cave
Adventure, £285 or + cash for
Apple and disks. Tel: 748 7365.
 GEMINI Multiboard system.
CPU, IVC, keyboard, 32k CMos
RAM card, Nascom I/O card, PSU
+ 12 slot card frame, also Gemzap,
Gemdebug and Gempen. £350 ono.
Tel: Brighton (0273) 506569.
 OSBORNE 1. Excellent condition
CP/M, Wordstar, Mailmerge,
Supercalc, Basic & CBasic, TV
adapter, 10 diskettes,
comprehensive manual, £795 ono.
Tel: Upminster (04022) 23886.
 OSBORNE I. Single Density
CP/M, MBasic, CBasic, Supercalc,
Wordstar, vgc. For quick sale £600
ono. Tel: 0276 21874 after 7pm or
weekends.
 SINCLAIR SPECTRUM. With
printer and many games including
Jetpac, Transam, 3D Deathchase
and many others. 16k machine, £130
ono. Tel: Monday to Friday after
6pm. Ask for Nasir on (021) 772
0600.
 SHARP MZ-8A, 48k RAM.
Integral green monitor and cassette.
Software includes 2 Basics, Home
Finance, many games and tapes.
House move forces sale, £350 ono.
Tel: (01) 654 4556 (Croydon).
 VIC20 and C2N cassette unit,
manual, books, presentation
programs etc. All in good condition
£90. S.E. London. Tel: (01) 635
8095.
 WANTED: TRS80 Model 1, 48k.
With at least one disk drive. For
sale: Tandy Quickprinter II £30,
collected. Seven £4 packs quickprint
aluminised paper for £15 post free.
20 Pytchley Drive, Loughborough
LE11 2RH.
 ACULAB IEEE to parallel -port
decoder type Pet 2 (7 -bit); Aculab
parallel to RS232 interface type
735P. Offers invited. Tel: Felixstowe
(0394)275378.
 TRS80 Model 1, 48k. RS232
Lodos, Newscript, Telesoft, Tantel,
Prestel, adaptor. Green VDU £220,
or with two disks £480. Dr. Taylor,
11 Ironbridge Path, Fordham,
Cambs CB7 5LJ. Tel: Newmarket
720765.
 VIDEO GENIE, EG3003, 16k,
RAM. Built-in cassette, soundbox.
Loads of software, Edtasm, Mon 3,
Asteroids, DjMn and more. £180
ono. Tel: David, Burntwood (nr
Walsall). Tel: (05436) 3729 eves,
 SHARP MZ80A 48k. £110,
software includes Basic, Forth,
Pascal, Machine Code Loader,
Home Finance, Chess, Fender,
Space Invaders, £375. 31 Burnhope
Road, Barmston, Washington, Tyne
and Wear. Tel: 0914160865.
 SHARP MZ8OK ; £60 only. Not
used much and nothing wrong with
it. Repeat £60, only. Critchley, 10
Woodside Avenue, Brighton, BN1
5NF.
 BBC Model B, Zenith green
screen monitor, cassette, £60
software (including Lisp, White
Knight) £420, ono. Tel: 0703 617214.
 OLIVETTI PRAXIS. 35.
Electronic daisywheel typewriter,
suitable for adaption to daisywheel
printer, £175. Tel: Guildford 223109
(eve).
 OSBORNE double density disks
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with Wordstar, Supcalc, MBasic,
CP/M and DBase II. Best offer over
£600. Also ITT 2020 with 2 disk
drives, best offer over £350. Tel:
0205 69613 after 6pm.
 NASCOM 2, 32k RAM board
NAS-SYS3, graphics ROM,
documentation. Also Centronics
microprinter, hardly used. Will
accept best offer for each. C.
Thomas 156 Coldharbour Lane,
Camberwell, London SE5 9QA.
 S100 NORTH STAR S/D disc
controller + Dos + Basic £60. North
Star 5.2 upgrade £15. N.S.U.G. discs
numbers 7, 14, 35, 40, 44, 46, 49 on
four discs £8.50. Tel: (0283) 44549
after 6pm.
 BRITISH Micro Mimi 802. Twin
Sin D/S disk drives + monitor +
various utilities + manuals, OK1 80
D/M printer. Offers around £500.
Tel: 0283 33753 or 0332 382390.
 ACT SIRIUS. 1.2mb disk
capacity, MS-DOS, CP/M-86,
perfect condition, save £629 on
current price, £1,895. Tel: Waltham
Cross (Herts) 31157.
 COMMODORE 64 plus C2N
data cassette, 5 books including
programmers reference guide, 5
games, Simons Basic, 6 months old
with extended guarantee, cost over
£350, sell £250. Tel: Reading (0734)
664073.
 EPSON MX100. FT III printer,
hardly used, original box. Full 132
column and 100 CPS. Tel: Hogarth,
Watford 0923 31289.
 CBM 4032; (32k). Cassette deck,
4022 matrix printer with box of
paper. All manuals, leads etc, loads
of software and books. Condition as
new, £495 the lot. Tel: I.O.W.
522564.
 APPLE II Plus, 48k, dual disks,
8088 co -processor, Videx 80 col
card, 16k language card, £550. Tel:
027588 5040 after 6pm.
 CBM 8032 and 8050 disk drives,
complete with Visicalc, cables,
manuals, discs, etc. In perfect
working order. Delivered South
East, £1,000 the lot. Tel: 0233 31322
eves, weekends).

 ONLY £220. Dragon 32+ Amber
2400 printer plus loads of books,
software including Assembler,
Compiler etc. Tel: Fakenham
(Norfolk) 4177 evenings after 6pm or
weekends.
 COMMODORE 3032. Toolkit,
Su rchip, soundbox, reset cassette ,
4040drive, 4022 printer. Software,
VisiCalc, Wordcraft 80, D.M.S. 100s
more, books. Nearest offer to £1,100
gets the lot. Tel: Tony 0532 (Leeds)
454868 day.
 TRS-80 Model III, 48k, 2 disk
drives, DOS, manuals, green filter,
£850. Tel: 01-892 9940 eves.
(Twickenham).
 APPLE 11+64k disk drive, Z80
softcard, language, parallel interface
and 2 colour cards in carrying case.
Plus Paper Tiger 305440 printer.
Excellent condition. Fully
documented. Will separate, £800.

Tel: Northwich (0606) 44483.
 ATARI 400, 16k. Cassette
recorder, joysticks, £260 worth of
software, worth over £500. Best
offer over £200. Tel: Marc 01-445
0925 (after 5pm).
 TORCH Z80 disc pack + BBC B
nearly new. Perfect software +
WordStar, £1,200. Brother HR15
daisywheel printer £300. Discs and
extras makes a full word processor
package. NW11. Tel: (01) 4588303.
 FOR QUICK sale, Tandy 32k
colour computer, cassette player,
cartridge games and books, £75.
Also colour graphic printer
CGP-115, as new, £80. Tel:
Bloxwich (0922) 78549.
 APPLE II + 2 disc drives,
monitor, 80 col card, Micronet card,
Prism modem, software, £980. Tel:
(01) 7496528.
 VIC-20. Expanded 32k. Stack
Vickit-II cassette recorder, printer,
much software for business,
education, games. Worth over £200,
estimated value £850. Want £500
ono. Tel: 0621 741648 after 6pm,
Brian Green.
 FOUR DIGITAL cassette tape
drives. As Quad unit with
controllers. Suit any machine bus or
port connection. Full documentation
and software. Offers around £250,
buyer collects. Tel: Andover (0264)
710636.
 SUPERBRAIN. Twin DS, DD,
320k disk drives. Firt class condition,
complete with WordStar, DataStar,
DBMS, MBasic + games disk
Othello etc. £1,350. Contact Morris
(01) 904 5383.
 TRS80 Model 3, 48k. Twin disks,
perfect condition, original software.
Superscript (word processor),
Profile (database), Tandywriter
(mailmerge), NewDos 80.
Approximately 50 games. Ideal for
business/home use, £750 ono. Tel:
Laurence Hatfield (07072) 65466
eves.
ed. cost £150. Any reasonable offer.
Tel: Staines Middx 58531 eves.
 APPLE II+ 64k. Microsoft Z80,
MBasic, CP/M, Vides videoterm,
softswitch enhancer and function
strip, 2 disk drives £1,250 ono. Also
for sale, games and utilities. Tel:
Clive 0772 745472 eves.
 TRS80 Model I Level II, 48k.
Expansion interface + single disk.
Lower case mod. Gnomic ROM 'B'
utility. Hi-res GR/SCR monitor,
software, manuals, books, £600 the
lot. Tel: (01) 530 5332 after 7rim.
 COMMODORE 710B. 10
months old, vgc, 2031LP disk drive,
cables £995. Tel: Thanet (0843)
603478.
 SHARP MZ-80K Disks + printer
+ wdpro + Pascal + Forth +
Assembler + utilities + games +
manuals + books. Has been
extensively used for program
development, documentation, word
processing. Must sell, moving on.
£600 ono. Tel: Banchory 2706.
 SUPERBRAIN II. Quad density
with CP/M and MBasic. Little used
£950. Also Seikosha GP250X

graphic printer £180. Tel: (0865)
57816.
 TRS80 Model 1 48k. Expansion
interface, single disk monitor,
superutility plus Zen, Accel3,
Scripsit, NewDos 80+
LDos, TRSDos, Instant sort dozens
of software disks. New Epson printer
MX80F/T1, £780. Tel: (0749) 75783.
 TANDY TRS80 Level 2, 48k,
Expansion interface disc drive,
monitor, cassette deck, sound
amplifier, TRSDos, LDos, NewDos,
VisaCalc, Adventure and Arcade
games. All manuals, £575. Tel: (061)
980 4660 after 6pm.
 VIC 20, programs, cassette
recorder, manuals, £85. Tel: Peter,
(01) 802 3946.
 C.G.L. M5 computer. With
cassette player and £20 of software,
six months old, excellent condition,
was £200, sell for £120 ono. Tel: (01)
328 4432 after 5.30pm.
 SHARP MZ8OK 48k. In original
box, excellent condition. 3 Basics +
many games and M/C arcade
classics, books, magazines, reset
switch and volume control, £230
cash. Tel: Barnsley 763782 (Mick).
 BBC/Prestel Prism acoustic
modem and Micronet ROM for only
£50. Tel Milton Keynes (0908)
665806.
 HP75C complete. Purchased Nov
'83. With Easymemo program and
PPC User Club journals for 1983/4,
if wanted. £400 ono. Ray Wearn,
Tel: (01) 943 4628 eves, (01) 839
7000 days.
 ITT 2020 APPLE 64k compatible
colour computer. Disk drive, 16k
RAM, 12in Sanyo monitor,
80 -column card. Also Prism modem
for (Prestel), software, books,
manuals, £650 ono. Tel: Dave, (01)
421 2451, Harrow.
 APPLE II equipment. Disk drive
£120, Applesoft card £40, 80 column
card £25, disk interface £25, integer
£20. Silentype card £25, software
Ultima II £15, Space Vikings £12,
Airflight Sim II £18. Tel: (0203)
72438.
 SHARP MZ-80K 48k. Perfect
condition. Several Basics and
extensions. Pascal, Zen, user notes,
books, software, dust cover. Offers
around £250. Tel: Yateley (Hants)
870094.
 GAMES for Commodore PET
4000. 12 inch screen, worth £100+,
12 games. Includes Petchess (32k),
Superglooper, Invaders. All M/C
programs for cassette, £45 includes
carrycase. Tel: Luton (0582) 65300.
 OSBORNE I. Double density. (2
x 180k) CP/M, WordStar,
Supercalc, C/MBasic Microlink,
blank disks, games VCSD-P system,
Pascal compiler £895. Tel: 0943
602929, John Konrad.
 IDEAL for beginners. Texas
T199/4A system. Cassette recorder,
blanks, leads. Learning software,
manuals, extra books. Extended
Basic course. Games software. All
new. Tel: (061) 761 1632. Offers.
Genuine reason for sale.
 APPLE tIe Datastar software

package £170 ono unregistered.
Includes Z80 card with 70 column
display acts as 64k RAMdisk. With
full CP/M op/sys,Datastar,
Reportstar, utilities. Fully CP/M
compatible, runs all MicroPro.
Walters. Tel: 0734 56526, 6pm.
 Easycalc 3D spreadsheet by
Handic for Commodore 64 on disk.
Hardly used, cost new £99, will
accept £50 or swop for a good
Database package. Tel: (01) 722
5880 day, (01) 952 2644 eves.
 SIRIUS I. Brand new and boxed,
2.4BM, double sided disks, cost
£2,895, will sell for £1,850. Give
away price so no silly offers please.
Tel: (0670) 829215.
OBRANDnewunusedToshiba
P1350 printer. Unwantedprize, still
boxed, fully guaranteed,100cpsletter
quality,192 cps draft. Retail price
£1,495, bargain at£1,245. Superb
machine. Tel:Jonathan (025671)2724
or3277.
ONASCOM 2, with programmable
graphics, 64k, 8 -bit ADC and DAC
cards. Colour monitor, cassette, noise
generator, joystick. Pascal, Basic,
games, complete documentation.
Offers. Tel: Simon 061236 3311 ext
2982 dayor 061 2258579 night.
SWOPmy boat foryourcomputer.
18' 6" clinkercruisermoored
Cornwall, value £500offered. Sharp
MZ711,Commodore64orW.H.Y.
With drive printer VDU. Cash
adjustment either way. Tel: (072681)
4302 (Par).
WIRELESS WORLD, September
1954to August 1983. 29 years.
believedcomplete. Some loosepages.
Whatoffers, buyercollects.
Coulsdon, Surrey. Tel: 07375 52713
eve/weekends.
MICROVITEC 1446.14in colour
monitor for Apple. Excellent
condition, unused, £130. Tel: 0792
60280. Louise Snow, 12 Oakland
Road, Mumbles, Swansea, West
Glamorgan, S. Wales.
("CENTRONICS 737 printer.
Tractor and friction feed. RS232
interface, £250. Tel: Tamworth
895160.
TRS-80 Model III 48k. Twin disk
drive system. Basic, some software,
£750 ono. Tel: (0990)24716. Nigel
Pridmore.
411M280K (484 VGC, hardly used,
100+ programs including Chess,
Basic, Forth, hundreds of listings,
manuals, user notes, etc. Excellent
value £260 ono. Tel: John on 01-965
6588 ext 242 during working hours
only.
OTRS-80,1ine printer VIII tractor or
friction feed. 80cps Parallel and RS
232 interfaces. Very little used, cost
£500new. Accept£250.Tel: Lodge
Hi1l42484 (Eves).
OACTSirius1,128k,1.2mbyte,
CPM, MSDOS, Basic, Wordstar,
Mailmerge. Buyin new house,hence
sadly must sell £1, PI I . Also COO
Microline 82A, £250. Tel: 0525
377600 ext 59 day, 0507 85770
weekends. Davey.
MATRIX PRINTER, 9in, 80
column and 132 compressed. Hardly

used, boxed, £200ono. Osborne 1
portables, 2x 100k floppies,64k
RAM andscreen, CP/M Wordstar,
SupercalcandBasic,£600ono. Tel:
032945977.
("COLOUR GENIE computer.
Microline 80 printer, Parallel printer
interface, books, games, utilities and
leads. Demonstration available, £250
only. Will not split. Tel: Daniel on
Warminster (0985)212858 after 5pm.
 TRS-80 Model ILeve12.48k, lower
case, monitor, printer VII, and
software. Ideal for hobbyist or small
business, £450 ono. Tel: 01-9503621
for more details.
 SHARP MZ80A plus over £100
software. Bargain at £295. Also Sharp
dual discs for MZ8OK plus expansion
box and lots of software. Accept £595
for quick sale. Tel: Wilmslow 532864.
 APPLE II europlus, diskdrive, 9in
monitor, 80 colum card, ful164k RAM
system software, games and manuals
included, £850. Tel: Epsom 26854.
 SPECTRUM 48k computer.
Compatible cassette, Sony, £60 of
software, practically new, all cables.
A complete system ready to go £150
ono. Tel: Rod Crowgey on Gerrards
Cross884262.
ONEWBRAIN AD. Complete with
Beginner's Guide, assembler,
disassembler, word processor , Chess
and many other games/application
programs. Also technical manual and
complete ROM disassembly listing,
1240 ono. Tel: Bath (0225) 27088
WORD PROCESSOR Supertyper
FD85. Efficientprofessional system,
Qume Sprint 345cps, Daisywheel
printer, tractor feed, cut sheet feeder,
dual disks, 520k, manuals, leads.
Delivery, good condition, urgent,
£950 ono. Tel: 01-6261515 ext 2214.
Robert.
("PHILLIPS P2000C portable
computer. Bundled software includes
Wordstar, Supercalc, MBasic, twin
640k disk drives, £1450. Tel: (0234)
852942 daysor (0234)857491 eve.
IIIIWANTEDCasioFX602
programmable calculator. Must be
good condition. All prices
considered. Tel: Dunstable 603907.
COMMODORE 8032 SK. Brand
new 8050 disk drive, 4022P tractor
printer. All in price, £1200. Will split.
Offers accepted. Tel: 01-3685192
anytime. Terry.

("BBC micro 32k model A with
Epson MX8OFT III printer, 9in VDU
and software, £500. Tel: Halifax
41408.
SHARP MZ8OB 64k with twin
discs, printer and software, Wordstar,
Calcstar, F/DOS,f950 ono.. Tel:
Corsham (Wilts.) 714589 (24 hours).

IDEPSONMX80F/T, matrix printer.
With RS232 interface +2k buffer,
friction and tractor feed, with cable
and paper, £210 ono. Tel: Winchester
(0962) 56703 or Esher 64610.

OSHARP MZ-80K.
(48k)+MZ-80i/o+MZ-80P3. Good
condition. Includes manuals, cables,
games, languages and toolkit. Will
split, £400 ono. Tel: Ipswich 0473
684957 after 6pm.

ONO
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ACC NEWS

Rupert Steele has all the info on clubs belonging to theACCand can give
you tips on howto start yourown.

Those of you who watch Prestel may
well have seen changes afoot in Club
Spot. Micro computing activities on
Prestel are now grouped together in a
single 'Prestel Microcomputing' struc-
ture starting on page 456 (comprising
several Information Provider nodes).
Most of this material will be within a
single Prestel Microcomputing CUG
(Closed User Group - you'll have to
subscribe before you can access the
pages). Micronet and Viewfax will be
two of the other participants, and
ClubSpot should have moved to page
810 as a proper IP, rather than page
8008. The area will then be called
'ClubSpot 810'. Other than that, there
should be no immediate changes in the
scope and structure of ClubSpot,
although it is likely that much of the
material will be placed in the Prestel
Microcomputing CUG.

ClubSpot is run by the Communica-
tions group of the Association of
Computer Clubs (ACC). The secretary
of the Communications group is Andy
Leeder of Church Farm, Stratton St
Michael, Norwich NR15 2QB. Contact
him to find out about how you can edit
your own pages on ClubSpot (usually
on behalf of your computer club); he
coordinates the names of those attend-
ing the ACC's regular editors' confer-
ences. ACC is also building up a
directory of local computer clubs in
ClubSpot, so drop Andy a line if you
would like to see your club's details on
Prestel.

ACCdatabaseand
affiliation
Perhaps I should remind you that the
ACC maintains a national list of compu-
ter clubs, which is regarded by many as
the most up to date available. If you are
forming a club, or are involved in a
relatively new one, make sure you
contact the ACC; as well as putting you
on our database (giving your club free
publicity) we will send you a free club
information kit including advice on
setting up and running a computer
club, as well as a dummy constitution
which could be used as a basis for rules
for your club.

As well as being on the ACC data-
base, you can apply for affiliation
(which costs £6 per year).

Affiliated clubs can vote in the
Governing Council of the Association,
and are covered by the ACC's block
public liability insurance at no extra
charge (write to me for details). We are
also in the final stages of negotiating a
cheap insurance for club equipment
and members' equipment at club meet-
ings-this will be available to affiliated

clubs only at an extra (but negligible)
cost. There is an ACC sub -committee
which has responsibilities to set up new
facilities for affiliated clubs; a news
sheet is under discussion (any volun-
teers to help edit? - please write to
me).

Public announcement
'should like to thank Commodore for its
loan to the ACC of a portable Commod-
ore 64 with large monitor and printerfor
the operation of the ACC database. This
should help us especially at exhibi-
tions, when we put computer users in
touch with their local clubs.

Club news
Lots of club news this month. Please
remember that it's interesting to read a
description about a club's activities as
well as its name and address, so if you
can send a little information about your
club, so much the better.

I have received a newsletter from
NAMEBUG (North and Mid Essex BBC
Micro Users' Group). It is based in the
Chelmsford and Colchester area, meet-
ing in the Witham Sixth Form Centre
each month, with more frequent get -
tog ethers of members in each other's
homes. NAMEBUG also produces a
newsletter. The club has provided data
processing facilities for the results of
777 runners in a local 'mini -marathon'.
For more information contact the
secretary, Andy Purkiss on Witham
515609, or the Vice -Chairman, Dan
Glading on Chelmsford 71463 or at 43
Spalding Way, Great Baddow, Chelm-
sford CM2 7NZ.

A note from Lincolnshire Micro-
processor Society of Bishop Gros-
seteste College, Newlands, Lincoln LN1
3DY (tel: Lincoln 27347) explains that
the society was formed in 1979 by
Michael Lyne, the chairman. Some of
its activities are catered for by the
Computer Club of Lincolnshire Micro-
processor Society, which is a subsidi-
ary. Its activities consist of a program-
me of visits, talks and demonstrations
about various applications of both
micro and mainframe computers, plus
regular 'club' meetings on a more
informal basis. The club is in contact
with the Nottingham branch of the
British Computer Society, the Scun-
thorpe and District Microprocessor
Society and the Grantham Computer
Group. As well as individual members,
the society includes several companies
(of various sizes, Lincolnshire County
Council and various schools.

Mrs Jane Stokes of 59 Dukes Wood
Drive, Gerrards Cross, Buckingham-
shire S19 7LT writes to tell me of the
Gerrards Cross Computer Club. It

meets on the second and fourth Thurs-
day of the month, during term time, at
8pm. It is a general interest club with no
bias toward any particular machine.
The meeting place (the local Memorial
Centre) has a bar on the premises. For
further information, or to get full details
of coming meetings, contact Jane
Stokes, the secretary.

Mr Bob Cooke, of 22 Selwyn Road,
Eastbourne, Sussex BN21 1 LR writes to
tell me of the Eastbourne and District
Computer Club. It meets at 7.30pm on
the fourth Wednesday of the month at
the WRVS centre in Hyde Road, East-
bourne. There is an informal talk at each
meeting and various topics are discus-
sed. There is also a monthly newsletter
which contains hints, programming
tips and a Basic teach -in. Contact Mr
Cooke, or call the chairman, Jim Booth,
on (0323) 51437.

Next on the list is the Portsmouth
Co-operative Computer Club. It meets
at 53a Heidelberg Road, Devonshire
Square, Southsea, Hants and is in-
terested in communications. Also of
interest to the club are Computer -
Towns. Contact Mr A H May, 27 Victoria
Road North, Southsea, Hants, for furth-
er details.

Brian Sheldon writes to describe his
club in Lancaster which meets at the
Greaves Hotel, Lancaster on alternate
Tuesday evenings, from 7.30pm to
throwing -out time. At an open day last
year in Lancaster Town Hall, it had 70
micros present, which resulted (via
photos and write-ups in local papers) in
a turn -out of 70-80 members at the
subsequent meeting. For more in-
formation on the Lancaster Club, con-
tact Brian at 375 Lancaster Road,
Torrishol me, Morecambe, Lancs.

Here are some names and addresses
of club contacts who have not provided
any detailed information:
Manchester Sinclair User Club, 14
Mellor Road, Longsight, Manchester
M13 OGD.
Welwyn/Hatfield Basic user Group,
Debi Colthorpe, Campus West Library,
The Campus, Welwyn Garden City.
Sawbridgeworth Computer Club,
Daren White, 26 Bishop's Avenue,
Bishop's Stortford, Herts.
Gloucester Spectrum Group, Mr B G
Ledbury, 8 Linnet Close, Gloucester
GL4 9XA.
Jersey VIC Club, Colin Sansom, 3 Savile
Court, Savile Street, St Helier, Jersey.

**To get in contact with the Associa-
tion of Computer Clubs, whether for a
mention here or to find out about
affiliation or our other activities, con-
tact: Rupert Steele, 17 Lawrie Park
Crescent, London SE26 6HH or tel: (01)
370 0601.
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If you're new to computers, and would
like some help and support from more
experienced hobbyists, then Computer
Towns are a good place to start. And if

CTUK

Interested in setting up a Computer Town? Why not write
for guidelines.

there is no Computer Town near you,
why not start one of your own? All you
need are a few interested people, a
place to meet and a notice to advertise

COMPUTER TOWN UK!
CONTACTS

Chris Woodford
31 Hopley Road
Anslow
Burton -on -Trent
Staffordshire

Alan Hooley
21 Brammay Drive
Tottington
Bury BL8 3HS

PeterJ Kiff
2 Ranelagh Grove
St Peter's in Thanet
Broadstairs
Kent CT10 2TE

John Byfield
Moonrakers
The Rutts
Bushey Heath
HertsWD2 1 LH

Billing ham
Cleveland

Keith Taylor
Carter Hydraulic Works
Thornbury
Bradford BD3 8HG

Peter Herring
Ordnance Road Library
Ordnance Road
Enfield
Middx

John Stephen Bone
2 Claremont Place
Gateshead
Tyne &Wear NE8 1TL

BJ Candy
9 Oakwood Drive
Gloucester GI3 3JF

Peter Earthy
46 High Street Mike Sones
Church Stretton Gayton Library
Shropshire SY6 6BX Gayton Road

Harrow
Middx

Brigitte Gordon
18 Purbright Crescent
New Addington
Croydon CR0 ORT

Vernon Gifford
111 Selhurst Road
Croydon

John Barton
Ashford Main Library
Church Road
Ashford
Kent

London SE25 6LH Andrew Holyer
10 Masons Road
Mannings Heath

Derek Moody Horsham
2 Victoria Terrace Sussex RH13 6JP
Dorchester
Dorset DT1 1LS

Robin Bradbeer
Polytechnic of

JO Dale North London
12 Poplar Road Holloway Road
Newtown London N7
Powys SY16 2QS

Ted Ellerton
Hay Skinner 25 Beachdale
22 Colsterdale Close Winchmore Hill
High Grange London N21

John Mileham
RACS
147 Powis Street
London SE18 6JN

Vernon Quaintance
50 BeatriceAvenue
Norbury
London SW16 4UN

J G Batch
Central Library
Clapham Road
Lowestoft NR32 1DR

Brian Taylor
22 Millbrook
Leybourne
Nr Maidstone
Kent ME19 5QJ

Andrew Stoneman
135 Birch dale Avenue
Newcastle -Upon -Tyne

EN Ryan
15 Queens Square
Eastwood
Nottingham NG16 3BJ

Derek Knight or
Bob Carter
Rayners Lane Library
Imperial Drive
Rayners Lane
Middx

Patrick Colley
52 Queensway
Caversham Park
Village
Reading
Berks RG4 OSI

the meetings. A set of guidelines to
assist people setting up Computer
Towns is available by sending an A4 sae
to PCW.

Bill Gibbings
2 Longholme Road
Retford
Notts DN22 6TU

Chris Cooper
110 Church Road
Hanwell
London W7

JMAKilburn
(Headmaster)
Shawfield Norden
Community Middle
School
Shawfield Lane
Norden
Rochdale L12 7QR

Philip Joy
130 Rush Green Road
Romford
Essex

R Shipton
17 Woodlands Avenue
Eastcote
Ruislip
Middx

Paul Maddison
Gardenways
Chilworth
Southampton S017JH

Roger Shears
181 Woodmill Lane
Bitterne Park
Southampton SO24PY

Richard Powell
22 Down ham Court
South Shields

Tyne& Wear

Mike Perry, Steve
Collas or Dave Lee
The Library
Ealing Road
Wembley
Middx HAO 4BR

Alan Potten
14 Foxmede
Rivenhall End
Witham
Essex

Alan Sutcliffe
4 Binfield Road
Wokingham
Berks RG11 1SL

Peter Stone or
P Strangman
Computing and Maths
Dept
The Polytechnic
Wu lfruna Street
WV1 1LY

Tony Cartmell
54 Foregate Street
Worcester WR1 1DX

Martin Haugh
Hayes Library
Golden Crescent
Hayes
Middx

R L Saunders
14 St Nicholas Mount
Hemel Hempstead
Herts

Computer Town UK! is a rapidlyexpanding network& computer
literacycentres where members of the public are given free access to
all sorts ofcomputerequipment. This is courtesyofthose willing to
offertime/resources. You can find a Computer Town anywhere -
they're often in libraries orschools. The aim is to make micros
enjoyable and non -threatening, so axe -grinding ofanysort is banned.
Guidelines are available for those interested in starting up their own
'Towns. Write to: Computer Town UK!, Personal Computer, 62 Oxford
Street, London W1A 2HG. Remember to enclose an A4 SAE for your
reply. Please don't ring for information as Computer Town UK! is
entirely a spa re time activity.
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BENCHMARKS

A listing of the Benchmarks used when
evaluating micros is given below. An
explanation can befound inthe Decem-
ber '83 issue.

100 REM Benchmark 1
110 PRINT"S"
120 FOR K=1 TO 1000

100 REM Benchmark 4
110 PRINT"S"
120 K=0
130 K=K+1
140 A=K/2*3+4-5
150 K<1000THEN 130
160 PRINT"E"
170 END

200 PRINT"E"
210 END
220 RETURN

100 REM Benchmark 7
110 PRINT "S"
120 K=0
130 DIM M(5)

130 NEXTK 140 K=K+1
140 PRINT"E" 150 A=K/2*3+4-5
150 END 100 REM Benchmarks

110 PRINT"S" 160 GOSUB 230

100 REM Benchmark2
110 PRINT"S"

120 K=0
130 K=K+1
140 A=K/2*3+4-5

170 FORL=1TO 5
180 M(L)=A
190NEXTL

120 K=0 150 GOSUB 190 200 IFK<1000THEN 140
"E"130 K=K+1 160 IFK<1000THEN 130 210 PRINT

140 IF K<1000 THEN 130 170 PRINT"E" 220 END

150 PRINT "E" 180 END 230 RETURN

160 END 190 RETURN
100 REM Benchmark 8
110 PRINT "S"

100 REM Benchmark 3 100 REM Benchmark 6 120 K=0
110 PRINT"S" 110 PRINT "S" 130 K=K+ 1
120 K=0 120 K=0 140 A= K"2
130 K=K+1 130 DIM M(5) 150 B=LOG(K)
140 A=K/K*K+K-K 140 K=K+1 160 C=SIN(K)
150 IFK<1000THEN 130 150 A=K/2*3+4-5

160 GOSUB 220 170 IFK<1000THEN 130
170 FOR L=1 TO 5 180 PRINT "E"

160 PRINT"E" 180 NEXTL 190 END
170 END 190 IF K<1000 THEN 140

DIARY DATA

London

Readers are stronglyadvised to check details with exhibition

19-22 July

organisers before making arrangements to avoid wasted journeys due
to cancellations, printers' errors, etc.

(Alexandra Pavilion), Electron & BBC Micro User Show. Contact: Database Publications,
(061) 456 8383

Edinburgh (AssemblyRooms), Scottish Personal ComputerWorld Show. Contact: Scottish
Industrial & Trade Exbns Ltd, (0311225 5486

26-28 July

London (Olympia),Acorn User Exbn.Contact: Computer Market Place Exbns Ltd, (01)930 1612 16-19 Aug

Manchester (University), Electron &BBC Micro User Show. Contact: Database Publications, (061)
456 8383

31 Aug -2 Sept

London (Olympia),VideoSoftware&ComputerGamesShow.Contact: Link House Magazines
Ltd, (01)6862599

2-4 Sept

London (Olympia 2), IBM System User Show. Contact: Robert Mackenzie (01 ) 837 3699 3-5 Sept

California (Anaheim Convention Centre), National Software Show. Contact: Philip Russell (800)
732 2300

5-7 Sept

Glasgow (Anderston Centre), Computer&Software Exbn. Contact: Trade Exbns Scotland, (0764)
4204

11-14 Sept

London (Olympia 2), Personal ComputerWorld Show. Contact: Montbuild Ltd (01)486 1951 19-23 Sept
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MICROMART PROGRAMS

APPLE
COMPATIBLE
PERIPHERALS "Ew

Num.

A1G
FERMI

FREE with orders over £50 -
Voucher for 'Microledger' accounting S/W, worth
£50

DISK DRIVES
AD1 full height drive, 127K 145.00
PDD1 Peanut half height drive, 127K 159.00
PDD2 As PDD1 but double -sided, 254K 199.00
PDD3 NEW half height drive, single -sided, double
density, 254K 275.00
HD1 10MByte hard drive, Basic, CP/M 1095.00

PERIPHERAL CARDS AND EXTRAS
Several specialist cards in stock, too numerous to detail,
please enquire
Printer/buffer card, 32K, graphic dump 89.50
NEW Printer/buffer card 64K, graphic dump 109.50

Disc controller card, 13/16 sector 36.00
Z80 card, runs all CP/M 39.50
ITT2020 version of Z80 card 44.50
Printer card, Centronics I/F, inc cable 38.50
RS232 serial card, including cable 39.50
16K RAM card, adds 16K, loads Pascal 39.50
NEW 128K RAM card, bumper storage! 150.00
Eprom writer card, blows most Eproms 54.50
80 column card for II plus 44.50
80 column card for Ile 49.50
80 column card for Ile with extra 64K RAM 89.50
80/40 column switch 8.50

80 column card inverse video chip 6.00

Joystick, 2 control buttons 11.95

ASCII encoded keyboard, inc I/case, auto repeat 59.50
Fan, AC operated, keeps your Apple COOL 27.00

MONITORS
12", tilt/swivel mount, amber or green 89.00

PRINTERS
NEW LOW PRICE Cosmos 80, 80 cps 179.00
Daisystep, Daisywheel, 20 cps 239.00
Peanut KGP40, 40 column, 2 colour, inc I/F card 99.00

NEW PEANUT PC2000 BUSINESS
COMPUTER
Peanut present their new top specification computer with
full features: twin disk drives, two microprocessors, 64K
RAM expandable to 192K. Standard I/F included: RGB
monitor, PAL monitor, monochrome monitor, Centronics
printer, Serial RS232. Languages: Basic, Pascal, CP/M,
Forth, Logo, etc, available.
Upgradeable with all standard Apple peripherals
Enquire for full details 795.00
STOP PRESS - see the new PC2000 in London at
Textstore Ltd, Twickenham. Tel: 01-898 9911

PEANUT GOES SOFT!
TOP NAME SOFTWARE AT PEANUT PRICES
MICROLEDGER - the perfect integrated accounting
package for the small business, special offer with
voucher 145.00
MAGICALC - the faster-than-VisiCalc spreadsheet
which optionally utilises 80 columns and up to 512K (I) of
add-on memory. Uses identical commands to VisiCalc,
easy to learn 69.00
FORMAT -80 - the ultimate word processor - 'prints
what you see' 99.00
HILDERBAY modules, see their ads in APPLE USER,
Invoicer, Payroll, Book-keeper, Statutory Sick Pay, all at

69.00 each
HILDERBAY's ACCESS database - power, speed,
versatility, excellent value 69.00

Carriage: under £100 add £3; over £100 add £5:
Printers/monitors add £7

VAT add 15%. MONEY BACK GUARANTEE

PEANUT COMPUTER
Unit 22L, Low Mill
DEWSBURY WF13 3LX
Tel: (0924) 499366 Ext L

ACCESS WELCOME - SEND FOR CATALOGUE

The search is on fora new programs editorand until such a
person is installed,l(TonyHetherington)am in control.

Consequently there may be some disruption in processing
and acknowledging program submissions so please bear

with us.
To help us deal with incoming programs, PCW would

appreciate adherenceto the following guidelines.
Programs should be submitted on cassette or disk and be

accompanied by full documentation and a readable listing.
Listings should not be more than 80 columns wide.

Asa matter of policy we will not be printing listings on
Sinclairpaperas reproduction is not good enough.

However do please still include a listing as it's an easy guide
to the length ofthe program. Any Spectrum programs
selected for publishing will be reprinted in the office.

Commodore 64 owners should usethe'Brackets'program
printed in the June issue to make undecipherable control

codes understandable.
Programs should, ofcourse, be original and not like one we
received recently -a beautiful copy of a program printed in
a book; the only difference being the name in the copyright

statement.

While sorting through programs for
this section I was pleasantly surprised
by the general standard, particularly of
the games. In some cases these games
are better than programs sent in for
review by 'so-called' software houses.

This month's selection of games
includes Star Scramble for the VIC,
Defuse for the Commodore 64 and one
called Butterfingers for the UK 101.

The program of the month accolade
goes to a more serious BBC application
and is a Brainstorm -type program
called Mindwaves. Close on its heels for
the top spot is a Spectrum database
program and finally, what may prove to

be a PCW world exclusive a QL
program.

r
Games

Scientific/mathematic

Business

Toolkit/utilities

Educational/Computer
Aided Learning

Program of the month

BBC Mindwaves
by Brian Haines

'Mindwaves' is a program for the BBC
Micro. It was inspired by the review of
Caxton's Brainstorm which appeared
in the January issue of PCW.

The purpose of Mindwaves is to help
the user organise his thoughts and put
them in a structured form; this is done
by a series of structured headings.

Each heading is a parentfor a number
of children and so a tree structure is
formed. The user moves about the tree
at will entering thoughts as they occur;
the program structures them into a
continuous stream.

The program has many uses ranging
from organising the outline of an

article, defining the structure of a

program, through to creating an
address book.

Mindwaves compares favourably
with Brainstorm, considering that it's
written for the BBC and not a 16 -bit
CP/M micro. There are a few omissions
which include the lack of wild card
searches, namesakes and the incor-
poration of only one printer configura-
tion, the Epson.

However it is still a monster program
using nearly all the Beeb's memory. In
fact there is only enough space left fora
hundred lines -thoughts or addresses
of 80 characters' length.
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PROGRAMS
L.

10 MODE7
20 PROCintro
30 VDU6.3.12.15
40 PROCdisplav
50 PROCmenu
60 END
70 REM delete lines like this. line 80. and line 90 to save space, and XX can

be increased to 150 (see line 140)
BO ***a ***** *am* *********
90 PROCintro

100 ************************
110 DEFPROCintro
120 *KEY100.1MRUNIM

0 130 ONERRORGOT030
140 F%=0:N%=0:E%=0:X%=100:Y%=0:CP%=0
150 DIMdataf(X%).PAR7.(X%),CHILDMX%).L811A(X%).RSIB%(X%).RANK%(X%).FP%(X%)
160 FORMOTOX%sdata$(1%)=STRING$(80," "):clata$(1%)="":CHILDMIX)=-11LSIBMI%) i

=-1:19SIB%(1%)=-1:PARMI%)=-11NEXT
170 AS=STRINGS(80." ");aS=AftBS=AS
180 Fif=""sat=""28$=""
190 REPEATINPUTLINE'"What title will you give this sheet?"'ASIUNTILLENAS<81
200 PROCstore(AS.0.-1.-1.-1.1)
210 ENDPROC 0
220 *************** *****
230 PROCheader
240 ******************** 0
250 DEFPROCheader(hdr%)
260 VDU28.0.3.30,0.12
270 PRINT1hdr%;:PROCpp(datal(hdr%).30.3)1VDU26 11
280 PROCline(3)
290 ENDPROC
300 ************************

0
310 PROCstore 0
320 ***mamma** ***** a**
330 DEFPROCstore(text$.par%.child%.1sib%.rsib%.rank%)
340 dataS(F%)=text.S.PAR%(F%)=par%1CHILD%(F%)=child%:LSIB%(F%)=Isib%:RSIBMF7.)=

rsib%sRANK%(F%)=rank%

0

350 OF%=F%
360 IFFP7.(F%)<1. NX=F%+1 ELSE N%=FP%(F%) 0
370 FP%(F%)=N%
380 F.4=1,4%

390 IFF7.>X% THENPROCinwind:PRINT"Last line used"IVDU7.26
400 ENDPROC
410 *********** ****** ***
420 PROCcmd
430 * ******* ******* *****
440 DEFPROCcmd
450 LOCALI%
460 FORI%=07024,PRINTTAB(31.1%)"1"iiNEXT
470 VDU28.32.24.39.0.12
480 PRINT'"'"SAVE"'"LOAD"'"DIG"'"CLIMB"'"DELETE"'"INSERT"'"AMEND"'"ORDER"'"PR

0 INT"'"LIST- "COPX"
490 PRINT"HUNT"'"REPLACE" "PROMOTE"'"DEMOTE"''SPOOL"
500 VDU26
510 ENDPROC 0
520 ********************
530 PROCdi splay
540 ********************
550 DEFPROCdisplav
560 VDU23:10,32,0;0:0:
570 PROCheader(CP%)
580 PROCline(20)
590 PROCcmd
600 VDU28.0.18,30,5,12
610 k%=CHILD%(CP%)
620 REPEAT:IFk%).-1 THENPRINT:k%;:PROCpp(dataS(k%).30.3):k7.=RSIB%(k%)
630 UNTILk%=-1 0
640 VDU26.23;10100:0;
650 ENDPROC
660 IF Mit* ****** *.****** 0
670 PROCline
680 ********************
690 DEFPROClinetn%)
700 PRINTTA8(0.n%)STRING*(30."_.")

0

710 ENDPROC
720 11.41.1.*****************
730 PROCmenu
740 ********************
750 DEFPROCmenu
760 Y%=9IREPEATPRINTTAB(31.Y%);
770 *FX4 1

780 REPEAT
790 A%=INKEY(0):UNTILA%<>-1
BOO IFA%=138ANDY7,<19 Y7.=Y%+11PRINTTAB(31.Y7.);
810 IFA%=139ANDYX>4 Y%=Y%-1:PRINTTAB(31.Y%);
820 IFA%=135 THEN PROCcommand(Y%):PRINTTAB(31.Y%);
830 UNTILFALSE
840 ENDPROC
850 ********************
860 PROCcommand
870 1111...***********.*.
880 DEFPROCcommand(n%)
890 IFn%=4 THEN PROCsave
900 IFn%=5 THEN PROCload:CP7.=0:PROCdisplav
910 IFn%=6 THEN PROCdio("Please give the new parent number")
920 IFn%=7 THEN PROCclimb
930 IFn%=8 THEN PROCdeletethis
940 IFn%=9 THEN PROCinsert
950 IFn%=10 THEN PROCamend
960 IFn%=11 THEN PROCorder
970 IFn%=12 THEN VDU2.21:PROCprint(0):VDU6,3
980 IFn%=13 THEN PROCinwind:PRINT"Press S to stop listina":VDU23:10,32.0:0:0(:.' 0

8,0.18.30.5,12.14:PROClist(0):PROCinwind:VDU15,26.23:10:0:0;0;
990 IFn7.=14 THEN PROCcopv
1000 IFn%=15 THEN PROChunt
1010 IFn%=16 THEN PROCreplace
1020 IFn%=17 THEN PROCpromote
1030 IFn%=18 THEN PROCdemote
1040 IFn%=19 THEN PROCascii
1050 ENDPROC
1060 *******************

40 1070 PROCpp
1080 *******.*******M.
1090 DEFPROCpp(textS.width%.offset%)

0 1100 IFwidth%-offset%<3 offset%=width7,-3
1110 LOCALMJ%
1120 REPEATI7.=width%-offset%
1130 IFMIDS(temtS.J7.+I%.1)<>" "ANDJ%*IULENtekt$THENREPEAT 1%=[%-leUNTILMIDS( 0

MICROMART

THOUGHTS & CROSSES
37 MARKET STREET

HECKMONDWIKE, WEST YORKS
Tel: 0924 402337

BBC Model B with £50 worth of software &
cassette recorder all for £399!

(please ring for availability)
SPECTRUM 48K £125
COMMODORE 64 £199
MTX 512 £299
MTX 500 £269
ELECTRON £199

DISK DRIVES
PACE or CUMANA SINGLE
100K S/S 40 Track £165
200K D/S 40 Track £205
400K D/S 80 Track £230

DOUBLE
200K S/S 40 Track £355
400K D/S 40 Track £410
800K D/S 80 Track £469
TORCH DISK PACK £839
COMMODORE DISK DRIVE

(with software package) £210

PRINTERS
EPSON RX80 £269
EPSON RX8OFT £309
EPSON FX80 £389
EPSON MX100 III £440
EPSON FX100 £520
EPSON DX100 D/wheel £475
CANNON PW1080A £305
ORIC MCP40 £119
COMMODORE 1520 £95
COMMODORE MPS801 £210

DISKS (Wabash)
SS SD 40 Track 10 for £17
SS DD 40 Track 10 for £20
DS DD 40 Track 10 for £22
DS DD 80 Track 10 for £28
3" MAXELL CF2 each £4.50

All prices include VAT & carriage
Special terms for export orders

Phone or write for details, quoting
PCW

MBC 555
EPSON & JUKI

PRINTERS
VERY SPECIAL DEALS

ON COMPLETE
SYSTEMS!

ie 555 + MONITOR + PRINTER

Business Software available

Phone for details:

David Ball or Eileen Ormrod
L.T. Computer Systems Ltd

52 Market Street, Wigan WN1 1 MX
Tel: (0942) 47423

ALL PRICES INCLUDE VAT

PC W 215



MICROMART

CP/M FOR
MICROS???

Now your personal computer can run CP/M. That's
right! Any micro with an RS232 port and a Terminal
Emulation Package can now run CP/M.
The OMEGA opens up a new world to you and
enables you to run any of hundreds of Business and
Recreational software packages, from both com-
mercial and user group sources. Your micro is no
longer restricted to one or two languages, the
Omega is sold with Basic and one other language of
your choice (Cobol, Fortran, Pascal, Forth).
WHATISTHE"OMEGA"?The"OMEGA"isasingle
board module which will allow a micro with an RS232
port to plug in and run CP/M. OMEGA has a 4MHz
Z80A CPU, 64K of RAM, 2 software -controllable
RS232 ports, a Centronics Port, 4K Monitor Eprom.
The OMEGA can support four disc drives, single or
double sided, single or double density, 48 or 96 TPI.
OMEGA runs under CP/M 2.2. It has a set of utilities
for formatting and copying data. A disk translation
facility lets OMEGA read, write and execute
programs and data from Kaypro, Morrow Decision,
IBM PC and others.

SPECIFICATIONS
Hardware:

Processor -- Z80A microprocessor operating at
4MHz
Memory -64KbytesofRAM;4KbytesofROM
Serial Ports - Two RS232C compatible ports for
terminal, modem or serial interfaced printer. Baud
rates from 75 to 38.4K baud.
Printer Port - Centronics -compatible
Software:

Operating Systems CP/M 2.2 with enhanced
BIOS and CCP
System Utilities, including formatting, back-up,
system configuration and translation of other 51/4
disc formats.
FRIENDLY, an integrated user operating environ-
ment including disc resource management, user
command processing, and online help facilities.
Integrated Applications Software T/maker
including Word Processing, Electronic Spread-
sheet, Data Base Management, List Sorting and
Tallying, and Bar Charting.
This product has been thoroughly tried and tested in
the American market. We are now able to offer it in
the UK.

COMPLETE PACKAGE ONLY

£425 + VAT
Send cash, Access, or Barclaycard order to:

QUANT SYSTEMS
111 Thorpe Road,
London E7 9DE

(Please allow 28 days for delivery - guaranteed)

wesstain FORTH
Extended fig -FORTH

A full implementation of Forth
with extra features
* Stream I/O handling
* Full use of screen editor
* Full high resolution graphics
* Ram disc simulation: Named cassette

files
* Software tools
* Fig. editor
* Full documentation
* User support

Cassette version

£17
Cheques, POs, etc. to

JUST ASK
47A DORNTON ROAD, LONDON SW12

Tel: 01-675 0205
or sae for further details

PROGRAMS
textS.j%tI%.1)=" "ORI%=0
1140 IFI%=0 I%=width%-offset%
1150 PRINTTAB(offset%)MIDS(textt.,18.17.)(J7.=J7,+I%
1160 UNT1LJ%>=LENtext#
1170 ENDPROC
1180 ***********************
1190 PROCdelete
1200 ***********************
1210 DEFPROCdelete(n%)
1220 IFn%=0 THEN ENDPROC
1230 IFLSIE(7.(n7.)<>-IANDRSIB%(n%)<>-1 LSIBMRSIB%(n%))=LSIB%(n%):RSIB%(LSIB%(n%)

)=RSIB%01%)

0

1240 IFLS113%(n%)<>-1ANDRSIB%(n%)=-1 RSIB%(LSIB%ln%))=-1
1250 IFLSIB%(n7.)=-1ANDRSIB7.(n%)<>-1 CHILDMPAR%(n%)>=RSIB%(n%)(LSIB%(RSIB%(n%)) 0

=-1
1260 IFLSIB%(n7.)=-1ANDRSIB7.(n%)=-1 CHILDMPARMn%))=-1
1270 FPX(n%)=F7.:F%=n%
1280 IFCHILD%(n%)<>-I THENPROCfp(CHILD%(n%))
1290 ENDPROC
1300 ********* ******** a**
1310 PROCfp

0

1320 ********************
1330 DEFPROCfp(n%)
1340 FP%(n%)=F%(F%=n%
1350 IFCHILD%(n%)=-1 AND RSIB%(n%)=-1 THEN ENDPROC
1360 IFCHILD%(n%)<>-1 THENPROCfp(CHILD%(n%))

0 1370 IFRSIB%(n%)<>-1 THENPROCfp(RSIB%(n%))
1380 CHILD%(n7.)=-1
1390 ENDPROC
1400 .11***** -11.1.1............
1410 PROCinsert
1420 ********************
1430 DEFPROCinsert
1440 PROCinwind
1450 REPEATINPUTLINEaS, UNTILLENa$r81
1460 IFCHILIA(CP%)=-1 CHILD%(CP%)=F%:PROCstore(a$,CP%.-1.-1.-1.RANKA(CP%).1)(VD 0

U12.26,PROCdisplaviENDPROC
1470 k%=CHILD%(CP%)
1480
1490

REPEATIIFk%>-1 loar%=1:%ik%=RSIB%(k%)
UNTILk%=-1

1500 RSIB%(1par%)=F%
1510 PROCstore(aS.CP%.-1,1par%.-1.RANKMCP%)+1):VDU12.26:PROCdisplay:ENDPROC
1520 *******************
1530 PROCdio
1540 *******************

0 1550 DEFPROCdio(T*) 0
1560 LOCALA%
1570 PROCinwind
1580 REPEATPROCpp(TS,30.0):INPUTA%:UNTILPAR%(A%)<>-1
1590 CP%=A%:VDU12,261PROCdisplav
1600 ENDPROC
1610 ******************* 0
1620 PROCclimb
1630 *******************
1640 DEFPROCclImb 0
1650 IFCP%=0 THEN ENDPROC
1660 CP%=PAR%(CP%):PROCdisplay:ENDPROC
1670 *******************
1680 PROCdeletethis
1690 *******************
1700 DEFPROCdeletethis
1710 PROCinwind
1720 INPUT"Enter the number of the line to be deleted"AX

,...w 1730 VDU12,26
PROCdelete(A%) 1740

1750 PROCdispla,
176,Q ENDPROC
1770 *******.*******1111,41,
1780 PROClist
1790 *************11.**.**

0 1800 DEFPROC11st(a7.)
1810 PRINT:a%liPROCpp(data$(a%),29.RANK%(a%)*2+1)
1820 FORA=OT050:NEXT
1830 A$="" 0
1840 *FXI5 1
1850 IFINKEY(-82)THENPROCinwindiPRINT "Press R to restart" "'or E to exit" '"or a

0 ny key to continue": IREPEATAt=GETS: UNTL.A$< >.'S" : VDU12 . 28. ,7, . 1 8 . 30 15
1860 IFAS="E" THENENDPROC
1870 IFAS<>". THENCLS
1880 IFAS="R" THENa%=0
1890 IFCHILD%(a%)=-1 ANDRSIB%(a%)=-1THENENDPROC
1900 IFCHILD7.(a%)<>-1 THENPROClist(CHILD%(a%))

.. 1910 IFRSIB%(a%)<'> -1 THENPROClist(RSIB%(a%))W ENDPROC 1920

1930 ..*............M.
1940 PROCsave

0 1950 ******************
1960 DEFPROCsave
1970 PROCinwind
1980 X=OPENOUT("WAVES.+LEFTS(data$(0).5))
1990 *OPT1.1
2000 PROCsave2(0)
2010 K%=F%
2020 REPEATPRINTeX,K%:K%=FP%(K%)1UNTILKU1
2030 CLOSEIPX
2040 VDU12.26
2050 ENDPROC 0
2060 *........M.******

0 2070
2080

PROCsave2
*******************

2090 DEFPROCsave2(i%)
2100 PRINTeX.i%.dataS(i%),PAR%(i%).CHILD%(i%),LSIB%(1%),RSIB%(i%).RANKM(i%)
2110 IFCHILD%(1%)=-1 ANDRSIB%(17.)=-1 THENENDPROC
2120 IFCHILD%(i%)<>-1 THENPROCsave2(CHILD%(i%))
2130 IFRSIBMi%)<>-1 THENPROCsave2(RSIB%(i%))

0 2140 ENDPROC
2150 *****************
2160 PROCorder
2170 *****************
2180 DEFPROCorder
2190 PROCdio("Please oive the number of the parent of the lines you wish to ord

0 Cr") 5
2200 PROCinwind
2210 IFCHILD%(CP7,)=-1 THENPRINT"No descendents":PROCdisplaviENDPROC
2220 REPEATINPUT"Give the number of the line to be moved "a%:LINTILPAR%(a%)=CP%A 0

NDa%<>0
2230 CLS:REPEATPROCpp("Give the number of the line it should follow. or tvne 't
if it is to be first",30.0):INPUTAS
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,.. 2240 USITIL(A$="F" AND CHILD%(CP%)<>a%) OR(VALA. ANDPAR%(VALA )=CF.%)
IP IFRSIB%(a%)<>-1 LSIB%(RSIB%(a%))=LSIB%(a%) 2250

2260 IFLSIB7.(a7.)<>-1 RSIB%(LSIBMa%))=RSIB%(a%)
2270 IFAS=.F" LSIB%(a%)=-1:RSIB7.(a%)=CHILDMCP%),ILSIB%(CHILD%:CP%))=a%:CHILD%([
P%)=a%
2280 IFA$<>"F" ANDCHILD%(CP%)=a% CHILD%(CP%)=RSIBMa%)
2290 IFAS<>.F. LSIB%(a7.)=VALAS:RSIB%(a%)=RSIB%(VALAS):t%=RSIB%(VALA4)eRSIB7.(vAl
AS)=a%:IFt%<>-1 LSI8%(t7.)=a%
2300 VDU12.26:PROCdisplav
2310 ENDPROC
2320 ***************** 0
2330 PROCamend
2340 *****************
2350 DEFPROCamend
2360 PROCinwind
2370 REPEAT1NPUT.Which line number ",a%:UNTILPAR%(1%i=tP%
2380 REPEATCLS:INPUTLINE.New text: "a$:UNTILLENaf<81:datWa%)=a;
2390 VDU12.26:PROCdisplav:ENDPROC 0
2400 *******************
2410 PROCload
2420 *******************
2430 DEFFROCload
2440 PROCinwind
2450 PROCpp("Please give the name of the sheet to be loaded (ignore the'WAVES' 0
)".30.0):INPUTLINEAS:AS=LEFT$(41.5)
2460 VDU12.30
2470 *OPT1.1
2480 X=OPEN1N("WAVES",A$)
2490 PROCload2(0)
2500 INPUT*X.F%
2510 K%=F%
2520 REPEATINPUTMX.FP%(Ki.):K%=FP%(K%):UNTILEOFSX:FP%(K%)=-1
2530 CLOSE#X
2540 VDU12.26
2550 ENDPROC
2560 *******************

0 2570 PROCload2
2580 * ****** ************
2590 DEFPROCload2(i%)
2600 INPUT*X.i%.data4(i%).PAR%(1%),CHILD%(i%),LSIBIG(i%),RSIB%(i%).RANKMi%)
2610 IFCHILD%(i%)=-1 ANDRSIB%(i%)=-1 THENENDPROC
2620 IFCHILD%(i%)<>-1 THENPROCload2(CHILD%(i%))

0 2630 IFRSIB%(i%)<>-1 THENPROC1oad2(RSIB%(i%))
2640 ENDPROC
2650 ******************
2660 PROCcopv 0
2670 ****** * ****** ******
2680 DEFPROCcopv
2690 PROCinwind
2700 REPEATPROCpp("Which line is to be copied?".30.0):INPUTAMUNTILPARMA70>0
2710 REPEATPROCdig(.Please aive the number of its new parent line.):UNTILRANK%(

CP7.)=RANKMA%)-1
2720 M.CHILD7.(CPY.):0C%=-1
2730 ch%=0:IFC%=-1 ch7.=TRUE ELSEREPEAT OC%=C%:C%=RSIB%(C7.)IUNTILC%=-1
2740 PROCstore(data$(A7.).CP%.-1.0C7..-1.RANK%(CP%)+1) 0
2750 IFch% CHILDMCP%)=0F% ELSERSIBMOC7.)=0F%
2760 IFCHILD%(A%)>0 THENCHILD%(0F%)=F%:PROCcopv2(CHILDMA%))
2770 VDU28.0.18.30.5.12,14:PROClist(0):VDU26.150 2780 ENDPROC
2790 ********************
2800 PROCcopv2

0 2810 ********************
2820 DEFPROCcopv2(n%)
2830 IFRSIB%(0F%)=F%THENPROCstore(dataS(n%).PAR%(0F%).-1.0F%,-1.RANK%(OF%))ELSE

PROCstore(dataS(n%).0r%.-1.-1.-1.RANKV,(0FM*1)
2840 IFCHILD7.(n%)>0 THENCHILDMOF%).F%.PROCcopv2(CHILD%(n%))
2850 IFRSI87.(1%)>0 THENRSIBMOFV=F7..PROCcopv2(RSIB%(n%))
2860 ENDPROC
2870 ******************
2880 PROCsearch
2890 ******************
2900 DEFPROCsearch(IX.AS.B$)
2910 IFLENdataS(I%)>=LENA$ THENIFINSTR(data$(1%).AS) THEN PROCswitch(n.A$.8#):
IFFNquestion THEN ENDPROC
2920 IFCHILD%(1%)=-1 ANDRSIB7.(I%)=-1 THENENDPROC
2930 IFCHILD%(I%)( >-1 THENPROCsearch (CHILD% ( I%) . AS . BS )
2940 IFRSIB%(I%)<>-1 THENPROCsearch(RSIB%(1%),A4.8S)

0 2950 ENDFROC
2960 seitresesessessessii.
2970
2980

FNauestion
*******************

2990 DEFFNquestion
3000 CLS:CP7=PAR%(1%):PROCdisplav:PROCinwind:PROCpp(AS.. FOUND at line n+STRS(1

0 *41+% Search this branch further (1/N)?".30.0)
3010 *FX15 1

3020 =SET$="N.
3030 *******************
3040 PROChunt
3050 *******************
3060 DEFPROChunt 0
3070 PROCinwind
3080 PROCpp(.Please give the text to be found".30,0):INPUTA$
3090 PROCsearch(O.AS..")
3100 VDU12.26:PROCdisplav
3110 ENDPROC
3120 *******************
3130 PROCinwind
3140 ...* ******* ***mit***
3150 DEFPROCinwind:VDU28.0.24.30.21.12:ENDPROC
3160 *******************
3170 PROCreplace
3180 *******************
3190 DEFPROCreplace
3200 PROCihwind
3210 PROCpp("Please aive the text to be replaced".30.0):INPUTLINEAS

di 3220 CLS:PROCpp("Please give the test to be inserted".30.0):INPUTLINEE4
''' 3230 PROCsearch(0.91,81)

3240 VDU12.26:PROCdisplav
.. 3250 ENDPROC
'. 3260 *******************

3270 PROCswitch
3280 ******************* 0
3290 DEFPROCswitch(1%.A$.1:1S)
3300 1FB$="" THEN ENDPROC
3310 data1(1%)=LEFTSILEFTS(dataS(1%),INSTR(data$(1%).AS)-1),B$+RIGHTS(data$(1%)
,LEN(data$(17.))-INSTR(data4(I7.).AS)-LENAt+1).80)
3320 ENDFROC
3330 **ma*** ***** *if
3340 PROCprint 0

I

MICROMART

BEST U.K. SOFTWARE PRICES?
Our philosophy is simple...
The best software at the best prices. Let the figures speak for
themselves:

list Discount
Price Price

List Discount
Price Price

Wordstar 295 195 dBase II 365 255
Wordstar professional 495 350 Dgraph 200 140
Multimate 345 265 Ouickcode 200 140
Supeuvriter 295 220 Friday 195 135
Supercalc II 195 135 Knowledgeman 450 350
Supercalc HI 295 215 CIS Cobol 425 315
The Last One 330 215 Level II Cold 965 765
Open Access 450 350 Pascal/MT+ 245 170
Lotus 1-2-3 375 300 Sage Accounts 375 295

Please contact us if you need independent advice in choosing
software for your requirements. Most formats supported.
CP/M, CP/M-86, MSDOS & PCDOS. If ordering any of the
above, please add £4.00+VAT. Or write for our full list
Over 150 packages at 20-35% discounts.

PEAK MICROCOMPUTER SERVICES
INDEPENDENT MAIL ORDER DISTRIBUTORS OF

QUALITY SOFTWARE
Castle Vale, Sledgegate Lane, Lea,

Matlock, Derbyshire DE4 5GL.
Telephone: 062 984 383

BRUNWORD
FOR THE MEMOTECH

* Wordprocessor for MTX500 or 512
* No additional hardware required
* Uses memory similar to discs (MTX512 will store

up to 12 pages)
* TEXT made with insert/overwrite, word wrap,

continuous screen edit, full cursor control and
right justify

* ESCAPE mode based on key words but only the
first letter is typed: SAVE, LOAD, DIRECTORY,
GET from memory, MEMORY save, KILL,
PRINT, TEAR, WEAVE, REMOVE, INITIALISE,
CLEAR, ONSCREEN, FIND

* Automatic formatting up to 130 columns
* Printer controls can be embedded in the text

(single character)
* Only £19.50 INCLUSIVE (or send for free 14

page manual)

BRUNNING SOFTWARE
34 HELSTON ROAD
CHELMSFORD, ESSEX
CM1 5JF

LOWEST POSSIBLE PRICES!!
On Apple Compatible Peripheral Cards

Buy direct from us to obtain all your Apple ll
compatible peripheral requirements at lowest
prices available anywhere.
APPLE Compatible 6502 Computer £254.55
RAM Card 16k £34.50
RAM Card 128k £151.95
80 -Column Card £46.95
80 -Column card + auto 40/80 column switch £69.95
Z-80 CP/M Card £37.95
Super Sound PAL Card £33.85
EPROM Writer Card £41.50
Speech Synthesiser Card £25.95
Serial Interface Card RS232 £36.20
Disc Drive Controller Card £25.95
Disc Copy Card £30.75
Self -Centering Joystick £11.95

All our prices include air -mail postage to Europe
except for the Apple Compatible Computer. For
this item, please add £10.00 for delivery by sea,
or £30.00 for air -mail.

Send for our new catalogue - available now.

COMMUNICATIONS ASSOCIATES
PCW Box 10, Evelyn House,

62 Oxford St, London W1A 2HG
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MICROMART PROGRAMS

STARTERS
SOFTWARE

Softwaredesigned to help children learn

BLOKCOUNT
The simplest of introductions to counting and
number bonds from 1 to 9. Interactive with
full graphics. Age 6 months to 8 years.

TELLTIME
The complete clock tutor with accurate time
on hands, in digits and words. Fully interac-
tive. Age 4 to 12 yearS.

GRIDMANIA
A fast moving game requiring colour recogni-
tion and strategic thought. Can you beat the
Qubies? From 6 years to 99!

EDUCATIONAL SOFTWARE
Available for the BBC and Electron at £6.95
each title (cassette) from:

STARTERS
1 Denbigh Road, Luton, Beds. LU31NP
School enquiriesandorders welcomed

PRINTERS NEW LOW
PRICES

Large selection available.
We specialise in interfacing to

SHARP
computers

SPECIAL OFFER
DAISYWHEEL

PRINTERS
£289

Interface for MZ700 £39
UK orders add 15% VAT

Details on our complete range from

PETERSON
ELECTRONICS LTD

ACADEMY STREET, FORFAR,
TAYSIDE, DD8 2HA

Tel: 0307 62591

BC Computers

TRAINING AVAILABLE ON
ALL POPULAR

MICRO -COMPUTER
SYSTEMS

Wordprocessing,
Spreadsheets,

Data -Management Systems

For further information, ring:

DAVID BROMLEY
Reading (0734) 866372

A41111010

3350 ********* ***** ****
3360 DEFFROCprint(a%)
3400 PROCpp(data*(a%).80.RANK%(a%))
3410 IFCHILD%(a%)=-1 ANDRSIBMa%)=-1THENENDPROC
3420 IFCHILD%(a7.)<>-1 THENPROCprint(CHILD%(a%))
3430 IFRSIB%(a%)<>-1 THENPROCorint(RSIB%(a%))
3440 ENDPROC
3450
3460 ********************
3470 PRDCpromote
3480      * *  * * * * *  * * * *

3490 DEFPROCpromote
3500 PROCinwind
3510 PROCpp("Please oive the number of the line to be promoted".30.0):REPEATINP

UTA%,LINTILPAR%(6%)',0
3520 T%=PARMA%):5%=RSIBMT%),IFS%>OTHENREPEATT%=S%:8%=RSIB%(S%),UNTILS%=-1
3530 RSIB%(-1%).F%
3540 PROCstore(dataS(A%).PAR%(PARMA%)).-1.77.,-1.RANK%(A%)-11
3550 IFCHILD%(A7.)>0 THEN CHILD%(0F%)=F7.:PROCcopy2(CHILD%(A%))
3560 PROCdelete(A%)
3570 .VDU12.26:PROCdisplav
3580 ENDPROC
359i)
3600 PROCdemote
3610 *********************
3620 DEFPROCdemote
3630 PROCinwind
3640 PROCpp("Please oive the number of the line to be demoted".30,0).REPEATINPU
TA%:UNTILPAR%(A%)>-1AND(LSIB%(A%)>OORRSIB%(A%)>0)114=-1:8%=CHILDX(CHILDMPAR%(A%
)))

3650 IFS%>0 THENREPEATT%=5%;S%=RSIBMSMiUNTILS%=-1
3660 IFLSIBMW4)=-1 CHILD%(PAR%(A%))=RSIB%(A%)
3670 PROCstore(datal(A%).CHILDMPARMA%)),-1.T%.-1.RANK%(A%)+1)
3680 IFCHILD%(A%)>0 THEN CHILD%(0F%)=F%:PROCcopv2(CHILD7.(A%))
3690 IFT%>0 RSIB%(7%)=0F% ELSECHILD7.(CHILD%(PAR%(A%)))=0F%
3700 PROCdelete(A%)
3710 VDU12.26,PROCdisplay
3720 ENDPROC
3730 **M...........
3740 PROCascii
3750 ****************
3760 DEFPROCascii
3770 VDU26.12
3780 *SPOOL"asciiwaves"
3790 PROCascii2(0)
3800 *SPOOL
3810 CLS
3820 PROCdispleY
3830 ENDFROC
3840 ****************
3850 PROCascii2
3860
3870 DEFPROCascii2(n%)
3880 PRINTdata$(n%(
3890 IFCHILD%(n7.)<1ANDRSIB%(n%)<1THEN ENDPROC
3900 IFCHILD7.(n%)>OTHENPROCascii2(CHILD%(n%))
3910 IFRSIB%(n%)>OTHENPROCascii2(RSIBMn%))
3920 ENDPROC

Commodore 64 Defuse
by Greg Bernatek

This is a very good example of mine-
field -type games where the object is to
move about a grid in order to defuse
bombs. Your progress is hindered by
the fact that you can't walk on a square
more than once and are killed if you
touch a skull. However walking over a
flag collects you a bonus.

As you move through the game's
levels, the challenging aspect is how
the number of bombs and skulls
increases. To add to your enjoyment
the 64 accompanies your exploits by

playing 'The Entertainer'.
There is a bonus screen which

appears inbetween each level, and here
you must drop your man onto the only
bottom row flag or a life will be lost.

The game requires a joystick plugged
into port one; your man can move
diagonally as well as in the four
standard directions. The fire button is
used to drop him in the bonus game.

At the end of the game you are given a
rating which ranges from 'poor' to
'supernatural'.

10 REM DEFUSE!
20 REM G. BERNATEK 11.1.84
30 POKE 52J40:POKE 56.48,CLR:PRINT"71"
40 P0KE53280.0,P0KE53281.0
50 REM SWITCH IN CHARACTER SET
60 GOSUB 9000
80 REM INITIALISE VARIABLES
85 FLAG=0
90 GOSUB 10000
110 REM DISPLAY TITLE PAGE
120 GOSUB 11000,00SUB8500:REM GRID ON SCREEN
130 PRINT ROCRIS
140
150
160
165
178
171
175
180
185
190
191
195
200

PRINT"100010000000000110000/110010 ktl--01LNP Ile"
PRINTR3S
PRINT"1314110132=MXIMSS
FOR I.17060,IFPEEK(JV)=239THEN210
IFFEEK<I97>=4THEN4000
NEXT
PRINT"SISMICOMIIIIMMISSOIS
PRINTA2S
FOR ImIT060'IF FEEK(JV)=239 THEN 210
IFPEEK(197).4THEN4000
NEXT
GOTO 160
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210 REM ENTER HERE FROM TITLES
220 C=0:POKES+6,0:POKES+24.15:POKES+5,11.POVE5+4.0
230 00SUB8600
240 REM TIME TICKS AWAY
250 TM=TM-1:IFTM=-1THENTM=0:C=0 GOSUB16300:0070230:REM PERTH MARCH
270 M9=PEEK(JV),M9=15-(M9AND151
290 IFM9=1THEN5000:REM UP
308 IFM9=2THEN5200:REM DOWN
310 IFM9=4THEN5300:REM LEFT
320 IFM9=0THEN5400:REM RIGHT
330 IFM9=5THEN5500:REM UP & LEFT
340 IFM9=6THEN5600:REM DOWN & LEFT
350 IFM9=9THEN5700,REM UP & RIGHT
360 IFM9=10THEN5800:REM DOWN & RIGHT

IFPEEK(MP)065ANDPEEK(MP)032THENGOSUB7700
388 IFS1>HITHENHI=S1
390 GOSUB 8510
400 IFERR=ITHENERR=0:00707000:REM SKULL
405 IFERR=2THENERR=0:007012000
410 POKEMP,80:POKEMP+1,81:POKEMP+40.82:POKEMP+41,83

370

420 GOT0240 0
3000 REM DELETE MAN OLD POSITION
3010 POKEMP,32:POKEMP+1,32:POKEMP+40,32:POKEMP+41,32
3050 RETURN
4000 REM INSTRUCTIONS FOR GAME
4005 POKE53272,23
4010 PRINT"30 ---,0- ! "

4020 PRINT" IRME ,NSTRUCTIONS"
4030 PRINT"
4040 PRINT:PRINT" IOU PLAY THE PART OF A BOMB DEFUSINGM"
4050 PRINT" EXPERT. CUR MRN CAN MOVE IN ANY OF THE"
4060 PRINT" EIGHT DIRECTIONS WITH THE AID OF A JOY-"
4070 PRINT" STICK PLUGGED INTO PORT ONE."
4080 PRINT"MM IHERE RRE TWO STAGES TO THIS GAME. "

4090 PRINT"1] IHE BOMB DEFUSING GRID. POUR MAN MUST "

... 4100 PRINT" REACH THE BOMB BEFORE TIME RUNS OUT!"
' 4110 PRINT"MOM2 -RESS "-N--' FOR NEXT PAGE.

4120 IFPEEK(JV)0239THEN4128
4128 PRINT"011 IHE AMOUNT OF BOMBS TO BE DEFUSED DEPE-"
4127 PRINT" NDS UPON WHAT SHEET YOU ARE ON !

4130 PRINT.9112] IHE FLRG DETECT STAGE. -ROP YOUR MAN "
4148 PRINT" ONTO THE FLRG, STANDING AMONGST THE "

4150 PRINT" SKULLS. -F YOU FALL ONTO A SKULL
4160 PRINT"M IHE GAME STARTS WITH THREE LIVES, BUT "

4170 PRINT" UPON REACHING SHEET FIVE OR SHEET TEN "

4180 PRINT" RN EXTRA ONE IS AWARDED."
4190 PRINT"MMNIN -RESS '-N--' FOR NEXT PAGE.
4200 IFPEEKCJV)0239THEN4200
4205 POKE53272.29
4210 PRINT":1M OBSTACLES AND SCORING."
4220 PRINT"
4230 PRINT"MM --"
4240 PRINT" -I 100 X TIME REMAINING."
4250 PRINT"M k"
4260 PRINT" ." 100 X TIME REMAINING."
4270 PRINT"M L\"
4280 PRINT" /r MINUS ONE LIFE."
4290 PRINT"BLL BONUS POINTS AWARDED FOR COMPLETING"
4300 PRINT" EACH SHEET. IT GETS HARDER & HARDER !"
4310 PRINT"XIMS 'FIRE' RETURNS TO TITLE PAGE. "

4320 IFPEEKOVX>239THEN4320
4390 G0T0120
5000 REM MOVE UP
5010 IFPEEK(MP-80)>57THENGOSUB3000:MP=MP-88:GOSUB7770
5050 GOT0370
5200 REM MOVE DOWN
5218 IFFEEK(MP+80)<>32THEMOSUB3000:MP=MP+80:00SUB7770
5250 0070370
5300 REM MOVE LEFT
5310 IFPEEK(MP-2)032THENGOSUB3000:MP=MP-2:G0SUB7770
5358 00.1.0370
5400 REM MOVE RIGHT
5410 IFFEEK(MP+2)032THENGOSUB300011P=MP+2:00SUB7770
5450 00T0370
5500 REM MOVE UP & LEFT
5510 IFPEEK(MP-82))57THENGOSUB3000:MP=MP-82:GOSUB7770
5550 001.0370
5600 REM MOVE DOWN & LEFT
5610 IFPEEK(MP+78).032THENGOSUB3000:MP=MP+78:00SUB7770
5650 0070378
5700 REM MOVE UP & RIGHT
5710 IFPEEK(MP-78,757THENGOSUB3000,MP=MP-78:00SUB7770
5750 GOT0370
5800 REM MOVE DOWN & RIGHT
5810 IFPEEKCMP+02)C>32THENGOSUB3000,MP=MP+82:00SUB7770
5850 G0T0370
6000 REM END OF GAME
6010 PRINT"0/11 OOOOO POPUCAME 0 V E R"
6020 FORI=1132000:NEXT
6030 PRINT":1011111111WWWOIN(SCORE :":51:"MIHRRTINO : ":

6035 FORI=1T0900,NEXT
6040 IFS10000THENPRINT"POOR"
6050 IFSIC10000ANDS1>5000THENPRINT"FAIR"
6060 IFS1<20000ANDS1>10000THENPRINT"RVERAGE"
6078 IFS1(30000ANDS1>20000THENPRINT"GOOD"
6080 IFS1(40000ANDS1730000THENPRINT"V. GOOD"
6090 IFS100000ANDS1740000THENPRINT"EXCELLENT"
6100 IFS1<60000FINDS1>50000THENPRINT"SUPURB"
6110 IFS1>70000ANDS1<60000THENFRINT"KING"
6115 IF51>80000ANDS1(70000THENPRINT"MASTER"
6120 IFS1<90000ANDS1,80000THENPRINT"EMPORER"
6125 IFS1>100000THENPRINT"SUPERNATURRL"
6130 POKES+4,0:POKES+1,40:POKES+4,17
6140 FORI=1705000:NEXT:GOT090
7000 REM WHOOPS! RAN INTO A SKULL!
7030 GOSUB16300:REM DEATH MARCH !

7040 POKEMP.80:POKEMP+1,81:POKEMP+40,82:POKEMP+41,83
7050 GOT0240
7700 REM MAN'S NEW POS.
7710 IFPEEK(MP)=69THENS1=51+(TMe10),RETURN,REM FLRG
7720 IFPEEK<MP)=76THENERR=1:RETURN
7730 IFPEEK(MP)=72THENSI=S1+CTM*10):D=D+1:TM=45:1FS1>HITHENHI=S1
7740 IFD=LVTHENOOSUB8500:D=0:ERR=2:RETURN
7750 IFPEEK(MP)=72THENPOKEMP,80,POKEMP+1,81!POKEMP+40.82:POKEMP+41,83,00SUB8680
7760 RETURN
7770 REM PLAY NEXT NOTE OF JINGLE
7780 C=C+1:IFC=82THENC=0
7796 POKES+4,0:POKES+1,TU(CYPOKES+4,17

MICROMART

data buffers
print buffers T -switches
buffered protocol converters
telecommunications buffers

Formats:
IEEE -488 or Centronics parallel,
or V24/RS232c serial, or any
conversion combination.

Buffer sizes:
From 2k to 1 megabyte RAM.

Computers:
IBM PC, Hewlett-Packard, DEC,
Apple, Sirius/Victor, Televideo,
Super Brain, Commodore, BBC,
Tandy, Sharp, Osborne, NEC,
Data -General, etc, etc.

Applications:
Input buffering (data collection,
telecommunications, etc.).
Output buffering (accounts/pay-
roll printing, plotting, graphics
dumps, assembly listings, word
processing, telecommunications,
etc).

Support:
We are the leading specialist
distributor of UK -designed
buffered interfaces, with a range
of products second to none in
scope, price and reliability.

A> Line Computer Systems
MICRO BUFFER DISTRIBUTORS

1 Church Farm Lane,
Willoughby Waterleys,
Leicestershire, LE8 3UD.
 Peatling Magna (053 758) 486

BBC Table -top Stands
to neatly contain your

MICROPROCESSOR, MONITOR &
CASSETTE PLAYER/DISK DRIVE

with cut-outs for cables and access to switch. Con-
structed from MEDITE (no warping or chipping) all parts
have rounded edges slotted and drilled for self -assembly
(screws not supplied). Can be stained, varnished or

painted to your personal requirements.

INTRODUCTORY OFFER PRICE -- £12.50

(includes p&p)
Available only from:

PETER ROPER ASSOCIATES
12 Chestnut Road, St lees, Huntingdon, Cambs. PE17 4UF
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MICROMART
SOPHISTICATED GAMES FOR VIC 20/

CBM 64
VIC/64 CRICKET Realistic game of tactical skill and luck. Ball by ball
commentary with full scorecard and all the major rules of cricket
correctly interpreted. Printer/game save facilities.
VIC CRICKET for VIC 20+16K £5.99
NEW: 64 CRICKET with extra features £6.99
LEAGUE SOCCER League title game for 2-24 players with automatic
fixtures, action commentary, results check, scorers. league table, cup
draw etc. Printer/game save facilities.
LEAGUE SOCCER for VIC 20+16K £5.99
NEW: 64 LEAGUE SOCCER with many more features st111£6.99
WHODUNNIT 12 guests have gathered for drinks at Murder Manor, but
one of them has more than drinks on his mind. Addictive and thrilling
detective game for 1 to 6 players, with genuinely different game each
time.
WHODUNNIT for VIC 20+8K or any CBM 64 (state which)

£4.99
TOP OF THE POPS Easy to learn game about the music business. For
up to 10 players. Includes Printer/game save features.
TOP OF THE POPS for VIC 20+8K E4.99
NEW: 64 TOP OF THE POPS - even bigger and better E5.99

*NEW' ADULTS ONLY Fun game tar 2-10 broadminded players. Lots
of cuddling and kissing, plus many other rewards and forfeits, you
never know what you'll end up doing, or with whom! Nothing offensive,
but you MUST be fairly broadminded.
ADULTS ONLY for VIC 20+16K expansion £5.99
64 ADULTS ONLY COMING SOON

DISC VERSIONS AVAILABLE FOR ALL GAMES - £2.00 EXTRA ALL
PRICES INCLUDE P&P (UK ONLY). GAMES SOLD SUBJECT TO
CONDITIONS OF SALE WHICH ARE AVAILABLE ON REQUEST.
PLEASE WRITE OR PHONE FOR DETAILS OF OUR FULL RANGE

SOPHISTICATED GAMES Dept WORLD, 27 Queens Rd,
KEYNSHAM, Avon BS18 2110 Tel: 027563427

mozo-comuarta
avuoinct

* All Risks Cover (incl. Transit)
- up to £8,000 for £20

* Increased Cost of Working - to reinstate
lost data

* Breakdown & Derangement -alternative
to maintenance agreement

Comprehensive cover at a
reasonable premium: -

Talk to us before taking a Maintenance Contract

Write with details of equipment and value to -

Geoffrey Hoodless & Associates
Freepost (no stamp required)

Woking, Surrey GU21 4BR

Tel Woking (04862) 61082 Answering Service.

SPECTRUM & DRAGON
TAPE COPIERS

Makes BACK-UP copies of ANY type of SPECTRUM
(16/48k) program (incl headerless, m/c, unstoppable)
easily with MANY UNIQUE features. (Version 5).
FULL MONEY BACK GUARANTEE if you are not
satisfied. Update service.
MAXIMUM 5 STARS from Home Comp. Weekly with 3
out of 4 100% RATINGS.

LOADS in all program parts CONTINUOUSLY- even
without pressing a key. Other copiers require many
loadings - MASSIVELY saving you time and trouble!
M/Drive - copies BASIC.M/CODE + arrays onto
MICRODRIVE. Stops programs - VITAL to alter
loading instructions to make them run.
BREAK at any time/continue loading feature.
MAXBYTES makes a working copy of programs
occupying the full 16k or 48k!
Verifies. Repeat copies. Auto. Abort. Program name
plus HEADER data,
Copies HEADERLESS and other types. Indeed ALL
programs that we are aware of!

* Very user friendly and simple to use. With FULL
instructions.

TAPE COPIER £4.50
WITH M/DRIVE £5.50

(add £1 Europe, £2 other countries)
DRAGON COPIER - Makes back-ups of most programs
£6.99.

LERM SOFTWARE
Dept PCW, 10 Brunswick Gans, Corby, Northants.

PROGRAMS
7999 RETURN
8500 REM PRINT SCORES
8510 PRINT"A4MIDMOW1 UPIPPOPPINTIMEPHIPPOPPIS HI "

8520 PRINTTAB(6);SI;TAB(18);TM;"11 ";TPB(29);HI
8530 PRINT"MHIPSUSHEET:";LIWINIMPBSPOMPSOPOLIVES:";L
8590 RETURN
8600 REM SET UP SCREEN PHASEN1
8601 PRINT"M"
8605 00SUB11000:00SUB8500
8610 MP=1483:POKEMP,80,POKEMP+1,81:POKEMP+40,82:POKEMP+41.83
8620 FORI=1TO(LV*2)
8630 X=INT(RND(1)*960)+1024
8635 Y=INT(RNU(1)*960)+1024
8640 IFPEEK(X)<>65THEN8630
8645 IFPEEK(Y)<>65THEN8635
8650 POKEX,76:POKEX+1,77POKEX+40,78:FOKEX+41,79
8660 POKEY,691POKEY+1,70:POKFY+40,67:POKEY+41,71
8670 NEXT I

8680 Z=INT(RND(1)*960)+1024
8690 IFPEEK(Z)C>65THEN8680
8700 POKEZ,72:POKEZ+1,73:POKEZ+40,74:POKEZ+41,75
8800 RETURN
9000 REM MOVE CHARACTER ROM INTO RAM

9001 REM AT $3000 (12288 DEC)

9010 FOR 1=832 TO 860:READ A:POKE 1,A

0 9020 NEXT I

9030 POKE 56334,PEEK(56334)AND254
9040 POKE 1,PEEK(1)AND251

,..

.
9050 SYS832
9060 POKE 1,PEEK(1)0R4
9070 POKE 56334,PEEK(56334)0R1
9080 FOR 1=12808 TO 12991
9090 READ R,POKE 1,A,NEXT I

9100 FOR 1=12672 TO 12751
9110 READ R:POKE 1,R:NEXT I

9120 POKE 53272,29
9190 RETURN
10000 REM VARIABLES

40 10010 A0S="411=6* tIlltlflele14.20MMOT2FPI:UPP:ISWWW31!..11/.14.14.14.14.1"
10020 A1$=" 4.14.INGAMEEt*PROGRAMMEDYI3EYStMG.913WERNRTEKI*1,1"

-----2PRESSE,rF1'.42-3FORRI-2INSTRUCTIONSE--"10025 A2$="f . . - A

- -SPRESSE-V'FIRE'ff-3rT0M-2STHRTEr-------"10030 R3e="WIONDKIDMOONDIMIOM
10040 JV=56321:SC=1024:5=54272:C=1:51=0,TM=45,LV=1,L=3:11=0
10050 IF FLA0=1 THEN RETURN
10055 DIM TU(81),DM(27)
10060 REM READ DRTR INTO ARRAY TU
10070 FOR I=1 TO 81
10080 READ TU(I),NEXT I:FLA0=1
10090 FOR 1=1 TO 27
10108 READ DM(I):NEXT I

10110 HI=0
10500 RETURN
11000 REM SET UP SCREEN

0
11010 PRINT"nMMM",
11020 FOR 1=1T010 0
11030 PRINT" fltItItItItle111,14.12,191,1*1,1,1.1tItItl"- ---_-.
11040 PRINT" --------------"--
11050 NEXTI 0
11060 PRINTIMMOPPPOPPPOMMIMMIDEFUSE !"
11100 RETURN
12000 REM SCREEN PHASE*2
12010 FORI=3070120STER.6
12020 POKES+4,0,POKES+1,I:POKES+4,33
12030 NEXTI
12040 S13=(LV1100):PRINT"aUCCOMOM002010PPMPPECREEN BONUS , "LV" 100"

12050 51=51+SB:IFS1>HITHENHI=S1
12060 FORI=1101.030STEP-.6
12070 POKES+4,0:POKES+1,1+INT(RND(1)*15),POKES+4,17
12080 NEXTI12090 PRINTIKSIVWS";1
12110 PRINT "71/1-4-,1-.4-A-A-A-/r/F/17,1-,1-/T-A-A-A-4-/1-A-A-"
12120 FP=INT(RND(1)439)+1864
12125 IFPEEK(FP)C>76THEN12120
12130 POKEFP,69:POKEFP+1,70:POKEFP+40,67:POKEFP+41,71
12150 CC=160:TM=200*LV

0 12160 POKESC+CC,84:POKESC+CC+1,85,POKESC+CC+40,86,POKESC+CC441,87
12170 POKESC+CC+S,7,POKESC+CC+1+5,7,POKESC+CC+40+fi7,POKESC+CC+41+S,7
12180 M9=PEEK(JV):FR=M9AND16

0 12190 IFFR=OTHEN12310,REM DROP MAN
12200 IFPEEK(SC+CC+42)=76THEN15000
12280 POKESC+CC,32:POKESC+CC+1,32:POKESC+CC+40,32:POKESC+CC+41,32

0 12290 CC=CC+2,TM=TM-10:IFTMCOTHENTM=0,00SUB8500
12300 00SUB8500:00T012160
12310 REM MAN DROPPED!

0 12320 POKESC+CC,32,POKESC+CC+1,32,POKESC+CC+40,32,POKESC+CC+41.32
12330 CC=CC+40,IFSC+CC>1823ANDCC+SC<1863THEN12420
12350 POKES+4,0,POKES+1,255-(CC/10),POKES+4,33
12360 POKESC+CC,84:POKESC+CC+1,85,POKESC+CC+40,86,POKESC+CC+41,87
12370 POKESC+CC+S,7:POKESC+CC+1+5,7,POKESC+CC+40+5,7:POKESC+CC+41+6,7
12390 G0T012310
12420 IFPEEK(SC+CC+40)=76THEN15000:REM SKULL!
12438 PRINT"AMEMODESPINIPPOOPPIIISCREEN BONUS :";TM
12440 S1=S1+TM:IFSIMITHENHI=S1
12441 IFLV=5ORLV=10ORLV=15ORLV=20THENL=L+1
12445 LV=LV+1:00SUB8500:TM=45
12450 FORI=1107030STEP-.6
12460 POKES+4,0:POKES+1,I+INT(RND(1)415),POKES+4,17

40 12478 NEXTI
12490 GOTO 210
15000 REM DROPPED ON A SKULL
15005 PRINT1011010000001111110.10011POISORRY! NO BONUS!"
15007 IFLV=5ORLV=10ORLV=15ORLV=20THENL=L+1

e

15010 FORI=0708
15020 POKES+4,0:POKES+1,20:POKES+4,129:FORJ=17010
15030 P0KE53280,7:NEXTJ:POKE53280,0:FORJ=IT010:NEXTJ,I
15100 LV=I_V+1
15110 FORI=170500:NEXT:POKES+4,0

0 15120 GOSUB 16500:0070210
16300 REM T.N.T. EXPLODES!
16310 POKES+4,0:POKES+1,10:POKES+40129
16330 FOR1=01.08:POKE53280,7:FORJ=01.030:NEXT:POKE53280,0:FORJ=0T030:NEXTJA
16500 REM DEATH TUNE !

16505 POKES+6,240:POKES+5,0
16510 FORI=1T027STEP3
16520 POKES+4,0:POKES+1,DMCD:POKES,DM(I+1)!POKE5+4,33
16530 FORJ=ITODM(1+2):NEXTJA

0 16540 POKES+4,0
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PROGRAMS
16550 FOKES+6,0,POKES+5,11
16560 TM=45
16570 L=L-1,IFL=OTHEN6000
16590 RETuRN
20000 REM DATA FOR M/C ROUTINE THAT
20001 REM MOVES CHARACTER SET INTO RAM
20010 DATA162,8A60,0.173,0.208,141.0,48 238.69,3.238.72,3,136,208,241.238
20020 DATA70.3,238.73.3.202,208,232.96
21000 REM CHARACTER DATA
21010 REM
21020 REM GRID
21030 DATA0.127.127,127.127.127,127,127
21040 DATA0,254.254.254.254,254,254,254
21050 DATA127,127,127.127.127.127.127,127
21060 DATA254.254,254.254,254,254,254.254
21070 REM FLAG
21080 DATA0A27,127,127.126,120.112,124
21090 DATA0.254,230,134,6.6.6,6
21100 DATA6,198.198.198,198,198,198,198
21110 REM T.N.T.
21120 DATA0.127.111,118,94.110,124.120
21130 DATA0,254,246.110.122,110.62.30
21140 DATA112.96.96,96,112,120.126,127
21150 DATA14:6,6.6.14.30A26,254
21160 REM SKULL
21170 DATA0.120.96,70,70.96,113,14
21180 DAT80.30,6,98,98.6.142.62
21190 DATA124.102,67,96,124,96.67.111
21200 DATA62,102,194,6,62,6.194.246
21210 REM MAN (REV)
21220 DATA0,120,114.98.113,125,1'20,112
21230 DATA0,30.78.70,142,190.30,14
21240 DATA112,120.120,121,121.113.97,127
21250 DATA14.30,30,158,158A42,134.254
21260 REM MAN (NON -REV)
21270 DATA0,7,13,29,14,2,7.15
21280 DRTA0,224.176,184,112,64,224,240
21290 DATA15,7,7.6,6,14,30.0
21300 DATA240,224,224,96,96.112.120,0
21310 REM NUMBERS 0-9
21320 DATA60.126.102,102.102,126600
21330 DATA56,120.120,56.56.124,124.0
21340 DATA60,126.6.60.96.126.126,0
21350 DATA60.126,6.30.6.126.60,0
21360 DATA96,96,96,108.126.62.12.0
21370 DFITA62,126.96.126.6.126.124.0
21380 DATA62A26,96,126.102,126.124,0
21390 0A1A126,126.14,28.28.56,56,0
21400 DATA60,126,102,60,102.126.60.0
21410 DATA60.126,102.62.6,126.60.0
22000 REM DATA FOR GAME JINGLE
22005 REM READ INTO ARRAY TU
22010 DATA3337.39.42.67,42,67,42,67
22020 DATA67,75.79.84,67,75.85.63,75,67
22030 DATA37.39,42,67,42.67.42.67
22040 DATA56,53,50.47,56.67,84,75.67.56,75
22050 DATA37,39,42,67,42,67,42,67
22060 DA1867.75,79,84,67,75.85,63,75,67
22070 DATA67,75,84,67,75.84,67.75.67,84,67,75,84,67.75,67.84,67.75,84,63
22080 DATA75,67.50.33
22100 REM DATA FOR DEATH JINGLE
22110 REM READ INTO ARRAY DM
22120 DATA16,195.550A5.210,600,10.143.800,11,218.250.12.143.250,11.218.250
22130 DPTA10,143.250,9,247,250,10,143.700

READY.

UK 101 Butterfingers
by Bill Pollard

'Butterfingers' is a delightfully simple
but addictive game featuring Charlie
the Clown.

The object of the game is to help
Charlie juggle balls by moving his arms
left and right. The game speeds up
when you score 100; a score of 250
points is rewarded by knives being
thrown at you.

If you accidentally drop a ball, the
game comes to an end.

Butterfingers uses an interesting

technique to move the balls in an arc
above the clown's head. The POKE
locations for the path of each ball are
read into array A in lines 2500-2520,
making it easy to POKE the balls on and
off the screen which is all done in line
80.

The highest score achieved to date is
by our referee and stands at an
incredible 350. In his own words: 'Beat
that!'

OK
LIST

1 REM *** BUTTERFINGERS ***
2 REM *** (c) 1983 Bill Pollard ***
3 REM *** and Martin Beebr. ***
4 :

5 POKE530,1:GOSUB 4000
6 KE=57088:DI=30
7 PRINTCHR$(12):POKE53325,32
8 L=53790:P=2
9 OF=0:G05UB500
10 DIM P(2),D(2),F(2),A(20,2),C(2)
20 K1=7:K2=13:K3=19:GOSUB 2500
50 FOR T=0 TO 2:D(T)=1:NEXT
52 P(0)=INT(RND(1)*4)
54 P(1)=INT(RND(1)*7)
56 P(2)=INT(RND(1)*10)

MICROMART

SHARP MZ700
SOFTWARE

Over 150 different programs listed in our
new catalogue. Each entry includes full

details of programs.
* GAMES
* EDUCATIONAL
* BUSINESS
* UTILITIES
Send for catalogue, enclosing £1 (re-
fundable, in full, against first order).
Callers also welcome at our shop, where
we have a selection of hardware and
peripherals.

SHELDON SOFTWARE
CENTRE

2065 Coventry Road, Sheldon,
Birmingham B26 3DY

Credit card order hotline: 021-742 5359

VISA

INTELLIGENT £1699
8088 processor, MSDOS, Dual 320K flop-
py drives, 128K RAM, High Resolution
COLOUR GRAPHICS, two RS232 ports,
Parallel Printer port, battery backed
CALENDAR CLOCK, five IBM compatible
EXPANSION SLOTS.
Runs all major packages such as DBase II,
Lotus 1,2,3, FLIGHT SIMULATOR etc.

APPLE 1TM compatible peripherals

Chinnon slim line disk drives - special offer
£120.00

Slim line disk drive £160.00
Shinwa/Cosmos printer with £ sign £199.00
Philips Monitor T7001 with sound channel

£65.00
Z80 card £35.00
80 column card £37.50
Centronics printer interface £30.00
RS 232 interface £36.00
128K RAM card £170.00

A full range of software packages is
available for Apple, IBM, Sirius, Commod-
ore, BBC etc.

Customised systems designed for your
requirements.

All major brands of peripherals at competi-
tive prices; phone for quote.
Carriage boards add £2: CPU's, printers,
monitors add £10
VAT add 15%

Enquiries to:
Copam Ltd.
Unit 6
Shaftesbury Estate
Shaftesbury Road
Leyton
London E10

01-5563711

Copam Ltd.
PO Box 3
Crown House
151 High Road
Loughton
Essex
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MICROMART

POSEIDON
COMPUTER

SERVICES LTD.

Of Hampton S.W.- London Dealer
FOR SIRIUS 1 APRICOT & PULSAR

COMPETITIVE PRICES - FULL UK DELIVERY

Bespoke Software and Consultancy

01 941 1447/5986 TELEX 8954665 GITS

I 0
FOB

EXPORT/IMPORT SPECIALISTS
FOR COMPUTER EQUIPMENT
AND SOFTWARE

POSEIDON COMPUTER SERVICES LTD
01 941 1447/5986 TELEX 8954665 GITS

LYNX 48k & 96k
Create your own home, educational and business
systems with DATAL.
Bookkeeping Diaries Price lists
Budgets Diets Recipes
Catalogues Directories Sales
Customers Plans Stocks
even a children's pictorial dictionary, are just some of
DATAL's many and varied uses.
DATAL is a sophisticated data storage and retrieval
program. It's easy to use, fast, flexible and very
friendly.
Programs which normally take weeks, even months,
to write can now be yours in minutes.
Price only £19.55 + 45p p&p (Europe add £1,
overseas add £2), includes DATAL User Manual with
examples to set up an Address Book and Home
Accounts.

Send cheque/PO to:

ORIGINATION
Dept W, 2-3 Forge Row, nr Soudley

Cindertord, Glos GL14 2UF
or send SAE for further details

COMPUCLUB
CUTS THE COST OF YOUR

COMPUTING
LARGE QUANTITY OF CUT PRICE

ORIGINAL SOFTWARE,
RIBBONS, DISKS,

BLANK TAPES, ACCESSORIES

IN FACT ALL YOU NEED FOR
YOUR COMPUTER AT DISCOUNT

PRICES

MONTHLY NEWSLETTER WITH
SPECIAL OFFERS

ANNUAL SUBSCRIPTION £5
Details from:

COMPUCLUB
FREEPOST

AMERSHAM
BUCKS HP6 5BR

PROGRAMS
57:
58 REM *** MAIN LOOP ***
60 FORT=0T02:F(T)=0:GOSUB 200
70 IF P(T)+D(T)(0 THEN 2010
75 IF A(P(T)+D(T),T)=999 THEN 2010
80 POKE A(P(T),T),32:P(T)=P(T)+D(T):POKE A(P(T),T),C(T)
85 FORQ=1TODI:NEXT
90 NEXT:GOTO 60
198 :

199 REM *** KEYBOARD SCAN ***
200 POKEKE,127:K=PEEK(KE)
210 IFK=255THEN450
220 IFK=127THEN300
230 IFK=191THEN400
240 RETURN
298
299 REM *** MOVE ARMS LEFT ***
300 IF P=1 THEN 450
310 ON P GOSUB 800,820,840:P=P-1:L=L-2
320 ON P GOSUB 860,870,880:GOTO 450
398 :

399 REM *** MOVE ARMS RIGHT ***
400 IF P=3 THEN 450
410 ON P GOSUB 800,820,840:P=P+1:L=L+2
420 ON P GOSUB 860,870,880:GOTO 450
448 1

449 REM *** SEE IF A BALL HAS BEEN DROPPED ***
450 P1=PEEK(L-64):P2=PEEK(L-53):IFP1=32ANDP2=32THEN:RETURN
460 FOR Q=0 TO 2
465 IF P1=C(Q)THEND(0)=1:GOSUB 2000
470 IF P2=C(Q)THEND(0)=-1:GOSUB 2000
480 NEXT Q:RETURN
499
500 REM *** DRAW MAN ***
510 RESTORE:FOR T=1 TO 31:READ X,Y,Z:000SU8600:NEXT
520 Z=161:Y=3:FOR X=0 TO 11:GOSUB 600:NEXT
530 Y=4:FOR X=3 TO 7:GOSUB600:NEXT
540 Y=5:FOR X=3 TO 7:GOSUB600:NEXT
550 X=3:FOR Y=6 TO 9:GOSUB600:NEXT
560 X=7:FOR Y=6 TO 9:GOSUB600:NEXT
570 X=5:Y=4:Z=67:GOSUB600
595 RETURN
598
599 REM *** PLOT CHR Z AT X,Y ***
600 POKE531;62+0F+X+Y*64,Z:RETURN
798 :

799 REM *** ERASE ARMS (LEFT) ***
800 POKE L,32:POKE L+1,32:POKE L+65,32
810 POKE L+11,32:POKE L+12,32:RETURN
BIS :

0
819 REM *** ERASE ARMS (CENTRE) ***
820 POKEL,32:POKEL+64,32:POKEL+11,32:POKEL+75,32:RETURN
838 :

839 REM *** ERASE ARMS (RIGHT) ***
840 POKE L,32:POKE L-1,32:POKEL+11,32:POKE L+10,32:POKEL+74,32
850 RETURN
858 :

859 REM *** DRAW ARMS (LEFT) ***
860 POKE L,177:POKE L+1,178:POKE L+65,177
865 POKE L+11,177:POKE L+12,178:POKEL+66,161:RETURN

0 868 :

869 REM *** DRAW ARMS (CENTRE) ***
870 POKEL,161:POKEL+54,161:POKEL+11,161:POKEL+75,161:RETURN
878 :

879 REM *** DRAW ARMS (RIGHT) **:*
880 POKE L,175:POKE L-1,176:POKEL+11,175:POKE L+10,176:POKEL+74,175
890 POKEL+73,161:RETURN
898 :

899 REM *** DATA FOR CLOWN ***
900 DATA 3, 0, 184, 4, 0, 187, 5, 0, 187,6, 0, 187, 7, 0, 184, 3, 1, 123, 4, 1, IT,'
910 DATA 5, 1, 9, 6, 1, 166, 7, 1, 124, 8, 2, 161, 11, 2, 161

920 DATA 4, 6, 175, 6, 6, 177, 1, 9, 154, 2, 9, 158, 9, 9, 154, 8, 9, 158
930 DATA 4, 2, 235, 2, 8, 176, 4, 8, 178, 5, 2, 232, 8, 8, 178
940 DATA 5, 8, 176, 6, 2, 234, 0, 9, 150, 10, 9, 150, 11, 9, 144, -1, 9, 144

'

950 DATA -2,9,4,12,9,4
998 :

999 REM *** DATA FOR FIRST SET OF BALLS *
1000 DATA 4,7,4,6,6,5,7,5,8,5,9,5,10,6,11,7
1010 DATA 2,7,2,6,3,5,4,4,5,3,6,2,7,2,8,2,9,2,10,3,11,4,1,5,13,6
1012 DATA 13,7
1020 DATA 0, 7, 0, 6, 0, 5, I, 4, 2. 3, 3, 2, 4, 1, 5, 0, 6, 0, 7, 0, 8, 0, 9, 0, 10, 0, 11, 1
1030 DATA 12, 2, 13, 3, 14, 4, 15, 5, 15, 6, 15, 7
1040 DATA111,181,182
1048 :

1049 REM *** DATA FOR SECOND SET OF BALLS ***
1050 DATA4,7,4,6,6,5,9,5,10,6,11,7
1060 DATA2,7,3,5,4,4,6,3,8,2,10,3,11,4,12,5,13,7
1010 DATA0,7,0,5,1,4,2,3,5,1,6,0,8,0,10,0,11,1,13,3,14,4,15,5,15,7
1080 DATA232,252,226
1088 :

1089 REM *** DATA FOR THIRD SET OF BALLS ***
1090 DATA4,7,6,5,9,5,11,7
1100 DATA2,7,4,4,6,3,8,3,11,4,13,7 0
1110 DATA0,7,0,5,2,3,4,1,7,0,10,1,12,3,14,5,15,7
1120 DATA21,19,236
1998 :

1999 REM *** CHANGE SCORE & DIFFICULTY ***
2000 SC=SC+1:DI=DI-.5
2005 IF SC=100 THEN GOSUB 3000
2006 IF SC=250 THEN GOSUB 3500
2007 RETURN
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PROGRAMS
2010 Q=A(P(T),T)
2020 POKEQ,32
2030 FORW=1T08:Q=Q+64:Z=PEEK(Q):POKEQ,C(T):FORE=11350:NEXT
2040 POKEQ,Z:NEXT
2045 POKEQ,C(T)
2050 PRINTSPC(10)"YOU DROPPED IT, BUTTERFINGERS!"
2055 FOR T=1 TO 1000:NEXT
2060 PRINT:PRINTSPC(15)"Your score is:";SC
2065 FOR T=1 TO 1000:NEXT
2080 PRINT:PRINTSPC(10)"Press SPACE to play again";
2081 X=18:Y=-1:Z=32:GOSUB600
2090 POKE11,0:POKE12,253:X=USR(X):rFPEEK(531)=32THENRUN6
2100 END
2498 :

2499 REM *** READ DATA FOR BALLS INTO ARRAYS ***
2500 FOR Z=0 TO K1:READ X,Y:A(2,0)=53276+X+64*Y:NEXT:A(K1+1,0)=999
2510 FOR Z=0 TO K2:READ X,Y:A(Z,1)=53276+X+64*Y:NEXT:A(K2+1,1)=999

FOR Z=0 TO K3:READ X,Y:A(Z,2)=53276+X+64*Y:NEXT:A(K3+1,2)=999 2520

2530 FOR Z=0 TO 2:READ C(Z):NEXT:RETURN
0 2998 : 0

2999 REM *** CHANGE TO SECOND SET OF BALLS ***
3000 FORZ=0T02:POKEA(P(Z),Z),32:P(Z)=INT(RND(1)*3):D(Z)=1
3005 F(Z)=0:NEXT
3010 K1=5:K2=8:K3=12:GOSUB2500:DI=30:RETURN
3498 :

3499 REM *** CHANGE TO THIRD SET OF BALLS ***
3500 FORZ=OT02:POKEA(P(Z),Z),32:P(Z)=INT(RND(1)*2):D(Z)=1:F(Z)=0:NEXT
3510 K1=3:K2=5:K3=8:GOSUB2500:DI=100:RETURN
3998 :

3999 REM *** TITLE PAGE & INSTRUCTIONS ***
4000 PRINTCHR$(12):PRINT:PRINT:PRINT
4010 PRINTSPC(13)"*******************"
4020 PRINTSPC(13)"** BUTTERFINGERS **"
4030 PRINTSPC(13)"*******************"
4035 X=-17:Y=1:Z=32:GOSUB600
4040 OF=0:GOSUB500
4050 FOR T=1 TO 4000:NEXT
4125 POKE 519,0:POKE520,0
4130 PRINT"Program by : ";:FORT=1T01000:NEXT
4140 PRINT"BILL POLLARD"
4150 FOR T=1 TO 1000:NEXT:PRINT" &"
4160 FOR T=1 -TO 1000:NEXT:PRINT" MARTIN BEERY"
4161 FOR T=1 TO 1000:NEXT
4165 X=-17:Z=32:Y=-3:GOSUB600
4180 POKE519,0:POKE520,12:INPUT"Instructions ";A$
4190 IFLEFT$(A$,1)="N"THENRETURN
4198 :

4199 REM *** INSTRUCTIONS ***
4200 PRINTCHR$(12):PRINT" BUTTERFINGERS **"
4210 PRINT:PRINT" Help Charlie the clown to Juggle !"

4220 PRINT:PRINT" Use '1' to move his arms left"
4230 PRINT" Use '2' to move his arms right"
4240 PRINT:PRINT:PRINTSPC(8)"Press SPACE to play"
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4250 X=-17:Y=4:Z=32:0F=0:GOSUB600
* 4260 OF=15:GOSUB500 0

4270 GOT02090
OK

QL Clock
by Andrew Pepper

'Clock' is a simple program which the current time in 12 -hour clock
displays an analogue and digital clock format. For example, if the time is
on the QL screen. It must be run in TV 8:32:40 in the evening type:
mode: that is, after resetting or switch- 083240.
ing on the QL, select F2. After this has been entered a real -

When run, you will be asked for the time clock will be displayed. To termin-
time of day in HHMMSS format: type in ate this program type CTRL+SPACE.

100 MODE 8
110 PAPER 2:INK 7
120 CLS
130 CSIZE 3,1
140 AT 9,1:PRINT"C1ock 1.0";
150 CSIZE 0,0
160 AT 10,5:PRINT Andrew Pepper"; 0

170 INK 5
":180 AT 8,7:PRINT"Enter time (HHMMSS):

190 AT 29,7
200 INPUT t$
210 IF LEN(t$) < 6 THEN GO TO 180
220 hr = t$(1 TO 2)

9 230 mn = t$(3 TO 4)
240 se = t$(5 TO 6)
250 oh=hr:om=mn:os=se
260 SDATE 1984,6,3,hr,mn,se
270 INK 4:CLS:CSIZE 2,1
290 FILL 0
300 t = 0
310 CSIZE 0,0

MICROMART

INTERFACE PROBLEMS?
SOLUTION 1:

SERIAL - CENTRONICS CONVERTER £49.95
(inc VAT, P&P)

For owners of computers with RS232 outputs who wish to save
money on printers. No special software required ... totally
transparent to computer: needs no external power.

SOLUTION 2:
SERIAL -4 -WAY SERIAL £59.95

(inc VAT, P&P)
For owners of computers with RS232 outputs who wish to talk to four
different devices without swopping leads. Needs NO POWER.
Supplied with any mix of sockets and leads.

SOLUTION 3:
CENTRONICS -2 -WAY CENTRONICS £59.95

(inc VAT, P&P)
For computer owners who wish to drive more than one printer. Add
£25 for additional ways. Reverse also possible at same price.
Requires no power; includes both printer leads.

SOLUTION 4:
SERIAL -2 -WAY CENTRONICS £74.95

(inc VAT, P&P)
For owners of computers with RS232 outputs who wish to connect
two (or more) printers and save money on leads and effort on
swopping leads, as they are included. Add £25 for additional ways.
Especially suitable for:
EPSON HX20, P58 NEWBRAIN, SINCLAIR SPECTRUM INTER-
FACE 1, OL, ETC ...
Please enquire about our range of software for the NewBrain.
All the above prices include VAT, postage and packing in EUROPE.
For other solutions, watch this space, or contact us at:

TYEPRO LIMITED
30 Campkln Road, CAMBRIDGE CB4 2NG
Tel: Day 0255 422087, Eve 0223 322394

COMPUTER ARTWORK
Set of 10 posters - ideal for display
purposes in the home or office, classroom
or library. Included is an easily understood
booklet explaining in detail how the posters
were created and with many suggestions
on creating your own masterpiece on your
own microcomputer.

Also available.
BBC disc containing
many of the graphics
programs used to cre-
ate these superb
posters.
* Set of 10 posters

£8.95
* BBC Graphics Disc

£8.95
(including p&p)

PO/Cheque with order to:
PROCYON, 12 NORTH DRIVE,

GIRVAN, STRATHCLYDE

BUSINESS &LEISURE
on the Commodore 64

BUSICALC is easy to learn, easy to use. It's the ideal
spreadsheet program for the home or small businesses.

Price was 121)41V Now only £77.95
Have fun with CRAZY KONG! Excitement for the
whole family.

ePrice was 5E 49:r Now only E£3.95r
There are many more great programs in the
SUPERSOFT catalogue. Send in the coupon below or
telephone us on G1-861 1166.

Top Software from SUPERSOFT
To: SUPERSOFT, Winchester House, Canning Road, Harrow HA3 7SJ

I have a Commodore 64 Please rush me a free copy of your software
catalogue, and send me the programs ticked below

I enclose a cheque/postal order for £
Please charge my ACCESS card no

Ef BUSICALC disk £17.95 ID BURGER CHASE tape£6.95
BUSICALC tape £17.95  STIX tape £8.95

 CRAZY KONG tape £3.95  XERONS tape £5.95

Name
Address

PC W 223



MICROMART

COMPUTERS
Spectrum 16K £86.90 BBC B £346.95
Spectrum 48K f113.00 Tatung Einstein £433.90
Commodore 64 £161.00 Sanyo MBC555 £999.00
Electron £173.80 Apple Computers available

PRINTERS
Alpha Corn 32 Star Gemini 10X £205.00
(for Spectrum) £52.20 Epson RX80 £215.00
Epson RX80 FIT £235.00 Printer Cable £8.50
Epson FX80 £330.00

MONITORS 14" COLOUR
Microvitic £173. TV Monitor £200

both complete with lead Nomendy Saba

CUMANA DISK DRIVES
SPECIAL PRICE 100K single without power supply £127
with power supply £145 200K double £260

Phone for price on other drives

ACCESSORIES
BBC Disk interface £92.00
Upgrade A to B £79.00
Spectrum 16K to 48K £22.00
JOYSTICKS Quickshot 1 £6.50

Ouickshot 2 £7.50
Sidewise Rom Board AWL £3800
'27128 EPROMS £17.00
'2764 EPROMS £6.00

Large selection of software. Too many to list
10% off all Acornsoft sile (for cash)

20% off all other nw (for cash)
Add 80 pence Post & Packing for small items and 05 for large items

ADD 15% VAT TO TOTAL

Leigh Computer Systems
36 Derby Road. Hinckley

r77!
Leicestershire LE10 1QF

Tel: (0455) 612139
`Discounts on volume

1A11CLAYCJADII
NEW BRAIN

NEW SOFTWARE PROGRAMS
VECAP - Vehicle Cost Analysis Program provides full detail
of your vehicle costs - any number of vehicles can be
handled. £7.50

FILE IT -A powerful FILING SYSTEM/DATABASE with main
features such as SEEK, FIND, SORT, SUB -TOTAL, ADD,
HELP, UPDATE and ROLL THRO' THE FILE. £23

ERRSUB - Gives meaningful error measures from your
NewBrain - great for debugging your programs. £5.75

SUPERTYPE - An outstanding Word Processor for the
NewBrain written with help from personal and business
users. Tape £46. Disk £57.50

STATPAC -A new useful set of options to provide such aids
as standard deviations, moving averages, linear regression.

£10

DATASTORE - Make it your address book, diary, client into
file etc. Choose up to 13 title headings. Searching on 15
simultaneously. £9.95

BANK ACCOUNT - The most comprehensive yet the easiest
to use. Extensive facilities include selective subtotalling etc.

£9.95

CHESS - A superb opponent with 6 levels of play. Worth
buying the micro for. £14.95

DIAMOND CHASE - Climb ladders to collect the jewels, but
look out for the monsters. Trap them if you can. £9

Prices include VAT. Add 50p P&P each item

JB MICRO LTD
Suite 5, Belmont Chambers

Bakers Road, Uxbridge UB8 1 RG
Tel: 0895 57908

Visa facility

ATTENTION SMALL
BUSINESSES

SANYO 555 16 bit 2 x 160K
capacity drives, with WordStar, Mail -
merge, CalcStar, InfoStar £999-wa

PIED PIPER portable CP/M 800K
disk capacity, with Perfect Writer,
Speller, Calc and Filer £1066+ VAT

SOFTWARE, wide range of stan-
dard software plus our own spe-
cialist software; Builders B. of O.
and quick estimate, Hairdressers
system etc.

Call us now with your requirements

SNAPE COMPUTERS LTD.
134 High Street

Ponders End
Enfield EN3 4ET

Telephone 01-805 8704

PROGRAMS

.

315
317
320
330
340
350

INK 4:FILL 1:CIRCLE 86,47,35:RILL 0
INK 4,7
FOR i = PI/6 TO 2*PI STEP PI/6
t = t + 1

IF t > 12 THEN GO TO 370
x = 32*SIN(i) : y = 30*COS(i)

360 CURSOR x+85,y+50,0,0:PRINT t;
370 END FOR i

372 CIRCLE 86,47,35
380 CSIZE 2,1
385 INK 7
387 drwhr
390 updig:drwsc:drwhr:drwmn
400 GO TO 390
410 DEFine PROCedure updig
420 LOCal t'$
430 t$ = DATE$
440 BEEP 100,10
450 IF t$ = DATES THEN GO TO 450
460 hr = t$(13 TO 14): mn = t$(16 TO 17): se = t$(19 TO 20) .

470 hr = hr + mn/60
480 AT 14,0:PRINT t$(12 TO 20);
490 BEEP 100,20
500 END DEFine
510 DEFine PROCedure drwhr
520 LOCal i

530 h = -1
540 i = oh*PI/6:drwln i,4:i = hr*PI/6:drwin ,7:oh=hr
550 h = 0
560 END DEFine
570 DEFine PROCedure drwmn
580 LOCal i

590 i=om*PI/30:drwln i,4:i=mn*PI/30:drwin i,7:om=mn
END DEFine 600

610 DEFine PROCedure drwsc
620 LOCal i

630 i=os*PI/30:drwln i,4:1=se*PI/30:drwln i,7:os=se
640 END DEFine
650 DEFine PROCedure drwln(i,c)
660 LOCal x,y
670 INK c
680 x=25*SIN(i)ly=24*COS(i)
690 IF h THEN x = 20*SIN(i) s y = 18*COS(i)
700 LINE 85,50 TO x+85,y+50
710 END DEFine

Spectrum File
by Damhaut Marc

PCW program referees are normally a
calm bunch and it's rare to find a
program that has them dancing round
the keyboard. This is such a program
and is, in our referee's own words,
'Brilliant'.

'Spectrum File is a very well -written
general purpose database; fast and
easily adaptable with good use of the
Spectrum's capabilities.' I can't follow
that so I'll let you type it in and see for
yourself.
Spectrum File instructions
Spectrum File handles files on a 48k
Spectrum. With it you can create,
search, fill, change, print and copy
forms. The file can be up to 31k in size
but only the used part is saved to tape.
The program is menu -driven and an
explanation of each of the 10 options
follows below.
1 Design file
Your first task is to define your file
which may contain as many forms as
you want, each made up of as many
items as you want. Select 1 on the main
menu and design your file. Each item
contains three parts: its name followed
by a colon, and points which will be
replaced by letters during the filling -in.

For example,
NAME:
FIRST NAME:
CITY:
STREET' NUMBER:...
JOB:

Use cursor keys to move around on
the screen-CAPS LOCK, DELETE keys
work. As the computer scans the screen
from top to bottom, you can speed up
its search by entering a space followed
by ' T ' after your last item. Items must
be separated by one or more spaces.
Apart from this, items may be any-
where on the screen. Press ENTER
when this operation is finished. If you
have made an error, the cursor will
move to your 'mistake'.
REM: You must put enough points in an
item to contain your information, plus a
character for the retrieve specifications
(see 'Search').

After the scanning period (which can
last up to a minute according to your
file), the computer shows you the
maximum number of forms you will be
allowed to use. Then press ENTER to
return to the menu.
2 Add
Once you have created a file, you can
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PROGRAMS
store your information in it. With the
add function, you fill in the blank form
with the information you want to keep
then add that filled -in form to the file.

Select 2 on the main menu. A blank
form should appear, the points being
replaced by a blue background.

The 'Ready' at the bottom of the
screen says you can enter a form (press
ENTER or a letter) or return to the menu
(press SPACE or STOP).

You can only write on the blue
background (use cursor keys DELETE,
CAPS LOCK). EDIT cancels all instruc-
tions.

You can go to item number n by
pressing both SHIFT keys followed by
n.
Q means + 10
W means + 20
For example, to go to item number

3 Press CAPS SHIFT 3
SYMBOL SHIFT

9 9
15 Q5
27 W7
20 WO
Press ENTER to enter this form.
You will be able to come back to this

function later to add new forms. If you
make an error use the UPDATE function
(3).
3 Search/update
Select 3 on the main menu to search
one or more items in your file. Enter
your retrieve specifications in the
items.

For example, if you want to see the
form of Mister White enter White in the
item 'NAME'.

The first character may be
< : less than
> : more than
# : different

For example, NAME:
AGE: <19
SCHOOL:
CITY: LONDON

will give you all students less than 19
years of age who live in London.

Leaving the form empty will give you
all forms.

The first character of a retrieve
specification mustn't be a space!

Press ENTER to start search.
When a form is found the program

displays it. Press ENTER to continue
search, 'u' to update this form (see
Add), SPACE or STOP to return to the
menu and 'c' to send a copy of the
screen to the printer.

When all forms have been found the
program returns to the menu.
4 Sort out
This part of the program sorts out your
file according to one item. If you want to

sort or compare numbers, they must
have the same number of figures.
5 Remove
Select 5 if you want to cancel forms of
your file. Use the retrieve specifications
in the same way as the search function.

Removing forms will change the
order of the forms so sort them out
again if necessary.
6 Save
Select 6 if you want to save your file on
tape. Only the used part of the file (f$)
will be saved.
7 Print
This prints reports on the screen and
sends them to the printer. First, enter
the retrieve specifications and then the
print specifications. Each print speci-
fication contains a letter (p orl)followed
by a figure (1-9). The figure determines
the order in which the items will be
printed. With a 'p', the following item
will be printed on the same line; with an
'I', the cursor will go to the next line
(after this item).

For example, to print out address
labels enter:
NAME: p1
FIRST NAME:I2
CITY: p5 ZIP:I6
STREET: p3 NUMBER:14
8 Load
This loads a file previously saved on
tape.
9 End
If your file needs to be saved you will be
allowed to return to the menu.
10 Change design
Select 0 if you want to change the order
of items on the screen. Move the cursor
(with 5-6-7-8) to the first letter of the
item. Press 't' to take it and 'p' to put it
anywhere on the screen. Pressing 'u'
will cause all the items to move up a
character, 'd' to go down.

If the screen scrolls it will be dis-
turbed. Press ENTER to return to menu
and then come back to change design.

Changing design does not change
the number of the items.

In order to make the program com-
patible with ZX Microdrives, change
lines 6020 and 8020 according to the
new syntax.

If you wantto create a newfile formed
by some forms of the old one, use the
remove function then save the new file.

Enter the program then save it with
SAVE "S FILE" LINE 1

Finally a note about the listing. The 'P'
in lines 320, 350, 355, 360, 370, 410 and
1800 represents CHR$(143); graphics
shift 8. Similarly the 'U' in lines
7510-7610 are the user -defined
graphics 'u', CHR$(164).

10 DEF FN a()=PEEK 23627+256*PEEK 23628
20 DEF FN a0=PEEK 23641+256wPEEK 23642
30 POKE 23675,81: POKE 23676,255
40 RESTORE
50 DATA 255,129,129,129,129,129,129,255
60 FOR i=USR "u" TO USR "u"+7: READ at POKE i,at NEXT 1

100 BORDER 0: PAPER 0: INK 7: BRIGHT 0: OVER Os FLASH 0: CLEAR 65520
105 LET di=0: LET holp=130: LET 1$="
LET 41=0: LET fc=61: POKE 23609,255: POKE 23562,1
110 PRINT AT 5,41"SPECTRUM FILE";AT 6,41" "iAT 15,131 1983 DAMHAU

T Marc"
120 GO SUB 900

LET s=0:

MICROMART

NO GIMMICKS!
NO WAFFLE!
SIMPLY THE
BEST PRICE!

WORDSTAR/MAILMERGE/SPELLSTAR

For

ANN=
"MI

IMO

- -
MM. OW MEM
1=1MM, 1MIIIM AIRMEN

.110 IIM=1,
IMM IMO MINI IMO

Personal
= ® Computer

FOR ONLY F.299 FILE]
VER. 3.24

Mailmerge only £55
Spellstar only £99

= ACT
Slif7US 1

4M1 =MIMI MEM amin4mInnummi  mo
am

me im
Nmon .mn- mmm Ems ®

SAMPLE PRICES
ON SOFTWARE

taPPleOVERSEAS AND TRADE
ENQUIRIES WELCOME

£96699

WORDSTAR PROFESSIONAL PACK
SUPERCALC 2
d BASE 2
MULTIPLAN £E133397

HOMEWORD PROCESSOR/ALSO SUITABLE FOR
COMMODORE 64/ATARI £32.95
OPEN ACCESS
MULTIMATE V3.2 (UK) ££235795

LOTUS 1-2-3 (IBM only)
££315295FRIDAY!

OZ £259

dy popular demand we are able to supply business,
educational and recreational software at DISCOUNT
PRICES for the following machines: Apple, Atari, BBC,
Commodore, Vic 20, DEC Rainbow, IBM, ICL, Epson,
Sinclair, Sirius, Spectrum, Texas, TRS 80, CPM 51/4 or 8

inch.
Please send SAE for full list

NEW PRINTERS & ACCESSORIES
Smith Coruna TP1 £199
Ricoh 1600 £1,000
Daisystep 2000 £259
Juki 6100 £359
Rutishauser sheet feederfor Diablo 620 £350
For NEC Spinwriter £350
Printer mate 16K butler (Centronics) £75
I nterpod IEEE -488 interface for VIC20/C64 £80

NEW COMPUTERS IN STOCK
Acorn electrons. Kayo ro, 2,4 & lOs ......... From £1,095 to £2,295
Haywood 9000 WP with Wordstar keyboard £1,795

USED HARDWARE (details on request)
IBM series one, Televideo 816/40 multi-user with tape streamer and
hard disks Data General Nova 3-12, Watanabe 10 pen flat-bed
plotter.

All prices plus VAT in UK. Phone your Access or
Barclaycard number for immediate despatch (soft-
ware sent post free).
Send any other ad to us and we'll beat the price.

Photographic & Optical
Services Ltd

129-137 STANLEY ROAD
TEDDINGTON, MIDDX.

Tel: 01-977 3498 Mondays
Answering machine after business hours.

Offers subject to availability.
Telephone first to reserve.
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COMMODORE
2001.3000
4000.8000

We have the world's largest selection of software for
the PET/CBM range. We supply to schools, universi-
ties, large and small companies, government depart-
ments, and of course home users.
We also manufacture add-on boards and plug-in chips
that can make your computer more powerful - the
most popular add-ons are our high resolution graphics
boards which give your PET better resolution than an
Apple!
IF YOU OWN OR USE A PET/CBM COMPUTER WRITE
OR PHONE FOR A FREE CATALOGUE. By the way, we
also offer software for the Commodore 64.

SUPERSOFT
Winchester House, Canning Road, Wealdstone,

Harrow, Middlesex, HA3 7SJ
Telephone: 01-861 1166

Every computer needs

II!. I I 2..IILO ,li II

"Listen creep, I am the leader.
For Z)(81 - -

SPECTRUM msoalRuS )
SPEECH

BBC J MIMESIS
TRS 80

0 byAPPLE )
NASCOM SWART
VIC PET 64

1
SYSTEMS

(Please state)

NEW! PITCH

EXCLUSIVE, CONTROL

43,34$4,5

)

CHATTERBOX II T" can say anything
Genuine phoneme synthesis - not just recorded
speech - hence unlimited vocabulary.
Programmable pitch for more natural intonation
(exclusive to Wm Stuart Systems)- solid tone
cabinet for quality sound - integral beep -music
amplifier. PLUS expansion socket for BIG EARS
voice recognition system. Full instructions
technical notes and software supplied with this
outstanding educational unit.
DEALER ENQUIRIES WELCOME

As seen on BBC TV "Computer Programme"

*BIG EARS* %.,0q, 4-,
SPEECH
INPUT
FOR ANY
COMPUTER
Hugely successfu, Speech Regnition System
Complete with Microphone. software and lull
msUuctionS ONLY £49
BUILT TESTED A GUARANTEED
PLEASE STATE COMPUTER. UK101.
SPECTRUM. ATOM, NASCOM2, Vic 20, Micron! CAM 64
Z080 81 PET. TRS80 MZ8OK APPLE II. BBC MICRO

ZX81 /SPECTRUM
SYNTHESISER (Stereo)

+16LINECONTROLPORT

NEW!

VIBRATO
CONTROL

Play 3 -pan music, sound effects. drums etc. Full
COMM! of attack, decay and frequency.
Input Output lines provide control and monitor
facility for Home Security. Robot Control. Model
Railway etc etc. Works with or without 16K RAM

Full instructions software ,ncluded AMAZING VALUEAdd keyboard to make a live performance
AT ONLYpolyphonic synthesiser,

Note up to 3 units can be used simultaneously. E19.50 (KIT)
giving 9 music channels 8 48I 0 lines E25.50 (BUILT)

THE COMPOSER TALKING HANGMAN A
s,,..,ser Music For Chancrous.

gameProgramme The [lads
Enter & play 3 pag harmony cisams as vicims
Includes clemonslraSOnS oats a 0s, voce ' am.
ISoecaurn Z&B, I recommended E7 aCcompanmeM ,gaect,r, E5

ZXARPIDRUMSE0

'm:=WgraZrmm
aulornahn seaboard a.
pays Iron keyboard Some
wmr0 effects (Spealrum,

---=
--.'--
E6

CHROMACODE,,,,,,

,t"c0,VV.::'"e7"sso
COrn.nalon Delore lime runs
see web Chatter...site
WOW ISeectrurn)

COLOUR MODULATOR ma£16
RGB tn PAL UHF out mot for ZSI aulLT £22

Please add VAT at 15% to prices.
Bei clay Access orders accepted by telephone

All enquiries
S.A.E please

MIMEOWILLIAM ?goa,740°,7"°"" wm
STUART Nr Salisbury Ak

Wiltshire R4 002SYSTEMS Ltd Tel 098 064 235

PROGRAMS
130 CLS
140 PRINT AT 5,11;.MAIN MENU".AT 6,111" "

II

150 PRINT : PRINT .101 CHANGE DESIGN 151 REMOVE.'"111 DESIGN FILE 161 SAV
E"'":21 ADD 171 PRINT" "'131 SEARCH/UPDATE 18: LOAD.'":41 SORT OUT

:91 END"
160 INPUT "Select function : ";a: POKE 23658,0
170 IF a<0 OR a>9 THEN GO TO 160
180 IF (a=0 OR a>1 AND a<8) AND NOT fi THEN PRINT AT 20,10; FLASH I;" NO FILE

: GO TO 160
185 IF (a=1 OR a=8) AND fi THEN PRINT AT 18,0;.The present file will be killed

..: GO SUB 800: IF re THEN PRINT AT 18,0 . GO TO 160
190 BRIGHT 1: INK 0: CLS : BRIGHT 0: INK 7: IF a THEN GO TO INT ak1000
195 GO TO 7500
200 REM print format
205 FOR i=1 TO di: PRINT BRIGHT 1; PAPER 0; INK 7;AT a(1,i),a(2,i).mS(a(30) T

O a(40)...:".
210 DIM gS(a(7,1)). PRINT PAPER 1;g$;: NEXT i
220 RETURN
299 REM ENTER
300 LET ntp=0: PAPER 8: INK 7: BRIGHT El: IF a=1 THEN LET x=0: LET y=x: GO TO 3

20
310 LET y=a(5,1): LET x=a(6,1)
320 PRINT AT y,x; OVER 1;"p"
325 LET ax=x: LET ay=y
330 LET aS=INKEYS: IF NOT LEN a$ OR CODE aS>127 THEN GO TO 330
339 IF aS>CHRS 7 AND aS<CHRS 12 THEN LET x=x+((aS=CHRS 9) AND x<32)-((aS=CHRS

8) AND x): LET y=y+((aS=CHRS 10) AND y<21)-((aS=CHRS 11) AND y): BO TO 410
340 IF aS=CHRS 7 AND a<>1 THEN PRINT AT y,x;. ": GO SUB 200: GO TO 310
344 IF aS=CHRS 14 THEN GO TO 1800
345 IF aS=CHR$ 6 THEN POKE 23658,8*(NOT PEEK 23658): GO TO 380
350 IF aS=CHRS 13 THEN PRINT AT y,x; OVER 1..p.: RETURN
355 IF ATTR (y,x)>63 THEN PRINT AT y,x; OVER li"p": LET x=x+1: GO TO 365
360 IF aS=CHRS 12 THEN LET x=x-((x>0) AND ATTR (y,x-(x>0))<63): PRINT AT yo...
";CHRS 8..p" AND x=ax: GO TO 410
362 BEEP .005,13: PRINT AT y,x.a$: LET x=x+1
365 IF x=32 THEN LET x=0: LET y=y+(y<21)
370 PRINT AT y,x; OVER 1..p.
380 IF NOT LEN INKEYS OF PEEK 23558<2 THEN GO TO 325
390 GO TO 380
410 PRINT AT ay,ax. OVER 1."p": GO TO 365
499 REM print
500 LET p=1
510 FOR i=1 TO di: PRINT PAPER 8.AT a(5,1),a(6,1).+S(w,p TO p+a(7,1)-1): LET p
=p+a(70): NEXT i

520 RETURN
599 REM search -set up z$

w 610 GO SUB 200: GO SUB 300
620 LET p=0: LET z$="1": FOR i=1 TO di: LET 1=a(5,i): LET c=a(6,i)-11 LET ap=p:
LET p=p+a(7,i)
625 DIM wS(a(70)): GO SUB 1900: IF at=" " THEN GO TO 710
627 LET w$(1)=a$
630 FOR j=2 TO a(7,1): GO SUB 1900: LET wt(j)=at: NEXT j
640 IF w$(1)=. " THEN GO TO 710
650 LET z$=z$+" AND fS(w,.+STRS (ap+I)+((. TO .+STRS p) AND ap+1<>p).")"
660 IF w$(1)=.>. THEN LET za=z$+.>.: LET wS=w$(2 TO ): SO TO 700
670 IF w$(1)="<" THEN LET za=z$+"<": LET wa=w$(2 TO ): GO TO 700
680 IF w$(1)="16. THEN LET za=z$+.<>.: LET wS=w$(2 TO ): GO TO 700
690 LET za=zs..w.
700 LET z$=.$+."""+w$+"...
710 NEXT i: IF LEN z$>1 THEN LET za=z$(3 TO )

720 RETURN .

BOW REM RETURN
810 PRINT '.Press R to return to menu"'"or ENTER to continue.": PAUSE 0: LET re

=(INKEYS="r.)+(INKEYS=.R.): RETURN
899 REM WAIT
900 PRINT AT 21,0..Press any key to continue."
910 PAUSE 0
920 RETURN

0 1000 CLS : LET fi=O: LET s=1: PRINT 411.AT 0,00$'"DESIGN FILE"
1010 GO SUB 300
1130 LET 41=0: LET le=1: LET ch=0: LET di=0: LET fc=0
1140 FOR 1=0 TO 21: FOR c=0 TO 31
1150 LET aS=SCREENS (1,c). IF aS="^" THEN GO TO 1240
1160 LET p=(aS=. .)+(a$=...)..2+(aS=".")..3: LET fl=fla(aS<>.:")
1190 IF NOT p THEN LET p=4: LET f1=1
1200 IF (p=4 AND ch=3) OR (p=1 AND ch=2) DR (p=3 AND (ch=1 OR ch=4)) OR (p=2 AND
(ch=2 OR ch=3)) THEN GO TO 1990

1220 IF p=2 THEN LET di=d1+1
1225 IF fl THEN LET le=le+I
1230 LET ch=ps NEXT c: NEXT 1: LET c=c -1: LET 1=1-1
1240 IF p=2 OR p=4 OR fl THEN GO TO 1990
1250 IF NOT di THEN LET fi=O: GO TO 130
1260 DIM m$(1e): DIM a(13,di): LET pi=1: LET p=0: LET 1=0: LET c=-1: LET e=0
1270 GO SUB 1900: IF e THEN GO TO 1400
1280 IF aS=. . THEN GO TO 1270
1290 LET p=p+1. LET a(I,pi)=1: LET a(2,pi)=c: LET a(3,pil=p: LET mi(o)=a$
1300 GO SUB 1900: IF e THEN GO TO 1400
1310 IF a$<>":" THEN LET p=p+1: LET mS(p)=a$: GO TO 1300
1320 LET a(4,pi)=p: LET a(5,0)=1: LET a(6,pi)=c+1: LET ndp=CS
1330 GO SUB 1900: IF e THEN GO TO 1400
1340 IF a$<>" " THEN LET ntp=ntp+1: LET ndp=ndp+1: GO TO 1330
1350 LET a(7,pi)=ndp: LET a(8,pi)=ntp: LET pi=pi+1
1360 GO TO 1270
1400 CLS : LET nf=INT ((30000-dis50)/ntp): PRINT AT 5,0."Maximum number of forms
:..of
1410 DIM f$(nf,ntp): LET fi=1
1420 GO SUB 900: GO TO 130
1800 LET t=0: PRINT AT y,x; OVER 1..p.
1810 IF NOT di THEN GO TO 300

0 1820 LET aS=INKEYS: IF aS=.q. THEN LET t=10.(di>=10): GO TO 1820
1825 IF aS=.w. THEN LET t=20a(di>=20): GO TO 1820
1830 IF CODE aS<49-t/10 OR CODE a$>48+di-t THEN GO TO 1820
1840 LET x=a(6,VAL a$+t): LET y=a(5,VAL a$*t)
1850 IF INKEYS=." THEN GO TO 320
1860 GO TO 1850
1900 LET c=c+1: IF c=32 THEN LET c=0: LET 1=1+1: IF 1=22 THEN LET e=1: RETURN
1910 LET aS=SCREENS (1,c). IF a$=.^. THEN LET e=1
1920 RETURN
1990 LET x=c: LET y=1: BEEP .2,0: GO SUB 320: GO TO 1100
2000 PRINT III;AT 0,0.1$'"ADD.
2010 GO SUB 200: PRINT 111;AT 1,27;"Ready"
2020 IF NOT LEN INKEYS THEN GO TO 2020
2030 IF INKEYS=" STOP " OR INKEYS=. " THEN GO TO 130
2040 PRINT *1.AT 1,27,: IF fc>=nf THEN CL5 : PRINT FLASH 1;" FILE COMPLETE .:
BEEP 1,0: GO TO 140
2050 LET s=1: LET fc=fc+1: PRINT #1.AT 1,4;"FORM ";fc.'/"fnf;AT 1,22;INT ((fc-1)
/nf+100)."X"
2060 GO SUB 300
2070 GO SUB 2150
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2080 GO TO 2010
2150 LET p=1: FOR i=1 TO di: LET 1=a(5,i): LET c=a(6,i)-1
2160 FOR j=1 TO a(7,i). GO SUB 1900: LET f$(fc,p)=a$: LET p=p+1
2170 NEXT j: NEXT i
2180 RETURN
3000 PRINT *1;AT 0,0;1$'"SEARCH/UPDATE"
3020 GO SUB 600
3120 LET ff=0
3200 FOR w=1 TO fc: PRINT *1;AT 1,27:w
3210 IF VAL .$ THEN LET ff=ff+1. GO SUB 500: PAUSE 0: IF 1NKEY$="u" THEN LET s
=1: LET ofc=fc: LET 4c=w: GO SUB 300: GO SUB 2150: LET fc=ofc
3215 IF INKEY$="z" THEN COPY
3220 IF 1NKEY$=" STOP " OR INKEY$=" " THEN GO TO 3240
3230 NEXT w
3240 CLS : PRINT AT 5,2:"FORMS FOUND : "rff: GO SUB 900: GO TO 130
4000 INPUT itItAT 10,0;(1$)'"SORT";AT 0,0;"According to which item do you want t
o sort out the file ?"'"(1-";(di);")":w
4010 IF w<1 OR w>di THEN GO TO 4000
4020 PRINT 01:AT 0,00$'"SORTING..."
4030 LET r=0: FOR i=1 TO fc-1: IF ff(i,a(8,w)-a(7,w)+1 TO a(8,w))>+$(i+1,a(8,w)-
a(7,w)+1 TO a(8,w)) THEN LET ef=f$(i): LET f$(S)=4$(i+1): LET ft(i+1)=e$: LET r
=1

4040 NEXT i: IF r THEN GO TO 4030
4050 LET s=1: GO TO 130
5000 PRINT 4$1;AT 0,0;1$ "'REMOVE"
5010 GO SUB 600
5020 LET w=0: LET ff=0
5030 LET w=w+1: IF w>fc THEN CLS : PRINT AT 5,0;"FORMS REMOVED : ":44: GO SUB 9
00: GO TO 130

e 5040 PRINT *1;AT 1,20:w;" ";ff: IF VAL r$ THEN LET ff=ff+1: LET f$(w)=f$(fc).
LET f$(4c)="": LET fc=fc-1: IF fc THEN GO TO 5040

5050 GO TO 5030
0 6000 GO SUB 6100

6010 PRINT AT 5,0:"Saving..."
6020 SAVE a$ DATA v(): LET co=198: GO SUB 9500: SAVE a$ CODE x+19,v(4)*fc: SAVE a
$ DATA a(); SAVE a$ DATA m$))
6030 LET s=0: GO TO 130
6100 INPUT "Enter tape name : '.: LINE as: IF a$="" OR LEN a$>10 THEN GO TO 6100
6110 DIM v(4): LET v(1)=fc: LET v(2)=nf: LET v(3)=di: LET v(4)=LEN f$(1)
6120 RETURN
7000 PRINT *1;AT 0,0;1$'"PRINT";AT 1,10:"SEARCH"
7030 GO SUB 600: PRINT 411;AT 1,10:"PRINT SPECIFICATIONS": GO SUB 200: GO SUB 300
7040 DIM p$(di,2): FOR i=1 TO di: LET 1=a(5,i): LET c=a(6,i)-1: GO SUB 1900: LET
pS(i,1)=CHR$ ((a$="p")+(a$="1")*2)

7050 IF CODE ps(i,l) THEN GO SUB 1900: IF aS>"0" AND a$<="9" THEN LET p$(VAL a
$,2)=CHRS i

7070 NEXT i
7080 CLS : INPUT "Number of copy ? ";nu'"Number of line between copies ? ";n1
7090 FOR w=1 TO fc: IF NOT VAL z$ THEN GO TO 7120
7100 FOR j=1 TO nu: FOR m=1 TO di: LET i=CODE p$(m,2): IF i<>32 THEN IF CODE p5
(i',1) THEN PRINT 4$0,40.(8,i) -a(7,0+1 TO ai(8,0):" ":: LPRINT fa(w,a(8,i)-a(7,
)+1 TO a(8,i)):" ":: IF CODE p$(..,1)=2 THEN PRINT CHR$ 13;: LPRINT CHR$ 13;
7110 NEXT m. FOR i=1 TO nl: PRINT CHR$ 13;: LPRINT CHR$ 13;: NEXT i. NEXT j
7120 NEXT w
7200 PRINT TAB 29:"END"": GO SUB 900: GO TO 130
7500 LET x=0: LET y=x: POKE 23658,0
7510 PRINT ell:AT 0,00$'"CHANGE DESIGN": GO SUB 200: LET s=1: LET t=0: LET s$="0
": PRINT AT y,x; OVER 1;"U": LET ax=x: LET ay=y
7520 PRINT OVER 1;AT y,x;s$;AT ay,ax:s$: LET ax=x: LET ay=y
7530 LET a$=1NKEY$: IF NOT LEN of THEN GO TO 7530
7540 IF a$>"4" AND a$<"9" THEN LET x=x+(a$="8" AND x<31) -(a$="5" AND 0): LET y=
y+(a$="6" AND y<21) -(a$="7" AND y): SO TO 7520
7550 IF a$="d" THEN FOR i=1 TO di: LET a(1,i)=a(1,i)+(a(1,i)<21): LET a(5,i)=al
5,i)+(a(5,i)<21): NEXT i: CLS : GO TO 7510
7560 IF 0$="0" THEN FOR i=1 TO di: LET a(1,i)=a(10.)-(a(1,i)>0): LET a(5,1)=a(5
,i)-(a(5,0>0): NEXT i: CLS : GO TO 7510
7580 IF a4=CHR$ 13 THEN GO TO 130 '

7590 IF a$="p" THEN GO TO 7700
7595 IF t THEN GO TO 7530
7600 FOR i=1 TO di: IF a(1,i)<>y OR a(2,i)<>x THEN NEXT i: GO TO 7530
7610 LET t=1: DIM s$(a(4,i)-a(3,i)+a(7,i)+2): LET s$(1)="U": LET sd(LEN s$)="U":
LET s$(a(4,i)-a(3,i)+2)="U": PRINT AT y+(x=31),(x+1)*(x<>31); OVER 1.s$(2 TO .:
GO TO 7520

7700 IF NOT t THEN GO TO 7530 0
7710 LET t=0: LET a(-1,i)=y: LET a(2,i)=x
7720 LET x=x+a(4,i)-a(3,i)+2: LET a(5,i)=y+(INT (x-32)/32)+1-( =16): LET a(6,1
=x-INT (x/32)032: CLS : GO TO 7510
8000 INPUT "Enter tape name . ..: LINE a$ 0
8010 PRINT AT 5,0; FLASH 1;"START TAPE THEN PRESS ANY KEY.": PAUSE 0: PRINT AT 5
,0;"loading..."
8020 LOAD at DATA v(): DIM f$(v(2),v(4)): LET co=198: GO SUB 9500: LOAD a$ CODE
x+8: LOAD a$ DATA a(): LOAD as DATA m$()

0

8025 LET fc=v(1). LET nf=v(2): LET di=v(3)
8030 LET fi=l: GO TO 130
9000 IF s THEN PRINT AT 10,10; FLASH 1;" WARNING "'" FLASH 0:"The informations
you have just entered will be lost.": GO SUB 800: IF re THEN GO TO 130

9010 CLS : STOP
9500 LET x=FN a()
9510 LET p=PEEK x
9520 IF p=co THEN RETURN
9530 IF p>=96 AND p<=127 THEN LET x=x+6: GO TO 9510
9540 IF p>=160 AND p<=191 THEN GO TO 9600
9550 IF (p>=128 AND p<=159) OR (p>=64 AND p<=95) OR (p>=192 AND p<=223) THEN LE
T x=x+PEEK (x+1)+256*PEEK (x+2)+3: GO TO 9510
9560 IF x>=224 THEN LET x=x+19: GO TO 9510
9600 LET x=x+1: IF PEEK x>128 THEN LET x=x+6: GO TO 9510

0 9610 GO TO 9600

VIC Star Scramble
by Chris Jenkins

This is a first-class version of Scramble
considering that it's packed into only
3k. It features 10 different phases which
follow the plot of the eponymous
arcade game. Basically you pilot your
three craft through caverns, meteorite
storms, an asteroid belt and finally a

city, bombing as you go, aiming to
avoid enemy fire in the process.

The game can be played with either a
joystick or the following keyboard
controls:

J - up
M - down

MICROMART

FORTRAN
SUBROUTINE

LIBRARY
118 routines featuring:
Sorting and searching
Interpolation and curve fitting
Roots of non-linear equations
Solutions of ordinary differential equations
Fourier transforms (including real -to -complex FFT)
Correlation and convolution (time and frequency domain
methods)
Integration and differentiation
Time -series analysis
Basic statistics
Vector and matrix processing

The package contains the full source code
(diskette and listings) plus documentation which
includes an example run of each routine.

Full details from:

ECHO EXPLORATION

CONSULTANTS LTD.
51 River Meads Avenue, Twickenham,

Middlesex TW2 5JL

SHARP
1111-F

THE LARGEST SELECTION OF
PROGRAMS IN THE UK FROM THE

MAJOR SHARP SOFTWARE HOUSES

From GAMES to BUSINESS and EDUCATIONAL
. . .

From LANGUAGES to UTILITIES
OVER 180 TITLES plus Peripherals and Accessories.

Accessories include: Matrix and Daisy Wheel
Printers, Disc Drives, Joysticks, Interfaces,
Cables, 80 column Mod, Paper. Colour Pens,
Cassettes, Dust Covers and Books on the 700.

For your copy of
THE COMPLETE MZ-700 CATALOGUE

Send P.O. for 50p (refundable on first order) to:
G. M. Services (PCW), D. C. Brennan Eng.,
14 North Western Avenue, Watford, Herts.

DISC DATA
TRANSFER

Don't let your
existing discs stop

you from upgrading
We at Word Capture have the solution. Our

advanced microprocessor systems can read virtually
all CP/M and IBM PC compatible formats.

We can even transfer from one to another. Even if
your system is not CP/M or IBM compatible we may

still be able to help such is the sophistication
of our system.

Send your disc, or for further information

contact your Word Capture Point at
Sumlock, 198 Deansgate, Manchester 3.
Tel:061-8344233.

I
A division of Art Associates (M/cr) Ltd..
Tanzaro House, Ardwick Green North,
Manchester. Tel: 061-273 8751.
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sinusl
apricotter

IOSUBS
A complete set of subroutines written in BASIC
allowing the programmer to easily develop profes-
sional user friendly software.
Subroutines allow: -
1) Alphanumeric, numeric, date, password data

to be input/output anywhere on the screen.
2) Automatic validation of input data.
3) Reverse video, Highlighted, Underlined attri-

butes on input/output fields.
4) Full editing facilities available during data

input mode.
Price £55 with demo software. inc VAT

Available on ACT Sirius 1 and Apricot

AIR-RAID
A fast action graphics game

Price £11.50 inc VAT
Available on ACT Sirius 1 and Apricot

For further details please contact:
R.J.L. Software Ltd, Southgate Chambers

37.39 Southgate St, Winchester
Hants 5023 9EH. Tel. Winchester (0962) 60738

Work on your own
where you're not

alone
A place where you can set up alone or start a
business or open a branch office and not have
to worry about who answers the phone when
you're out.
And the location gives swift access to M4/M3
motorways, the North Circular, the Under-
ground, British Rail and Heathrow Airport in a
leafy environment with the Thames nearby.
Its London without the hassle.
UNITS FROM 100 SOFT. AT £28 pw. INCLUSIVE
Call in, phone or write: Barley Mow Work-
space, 10 Barley Mow Passage, Chiswick,
London W4 4PH. Telephone 01-994 6477.

NEW
GET TO THE HEART OF YOUR

DRAGON 32
£39.95

inclusive

THE MACHINE CODE
DEVELOPMENT AID

1S22
* simple to use cartridge
* includes many features
* manuals easy to understand
* co -resident with Basic

1

An ideal tool for learning MACHINE CODE
PROGRAMMING

A permanent addition to your computer's power

ASHBY COMPUTER
CENTRE

(UK sole distributors)
247 Ashby High Street, Scunthorpe

South Humberside. Tel: Scunthorpe 871756
Mail order from stock Trade enquiries welcome

PROGRAMS
RETURN -fire laser in and saved before the main program.
F7 - drop bombs One final instruction: press the top

Printed in two parts, the first part function key to play again when 'game
consists of an initialisation program over' is displayed- I hope this doesn't
followed by the main program. The happen too quickly.
initialisation program should be typed

10 P0KE36879,10,POKE56,28,POKE52,28:PRINT"0"
20 PRINT"E001 STAR SCRAMBLE 0":A4="HOIDATA ERROR "
30 PRINT"NOMONITIALISATION.":PRINT"ALOADINO DATA..1140"
50 T=0,FORJ=7168707375,READA:T=T+A:POKEJ,A:NEXT,IFT<>23234THENPRINTAI"100-220",S
TOP
55 T=0:FORJ=7552707631;RERDA:T=T+APOKEJ,8:NEXT:IFT<>12074THENPRINTRV300-340":5
TOP
56 FORJ.7424707431,POKEJA:NEXT
57 T=0;FORJ.7500707537:READA,T=T+A:POKEJJA:NEXT,IFT<>5298THENPRINTA$"400-410":ST
OP
60 PRINT":"11010140W LORD MAIN PROGRAM" END
100 DATA40,40,172,171,171,170,175,48,12,43,43,171.172,168,172,48
110 DATA44,168,171.170,43,43,42,12,60,102,219,219,102,60,66,129
120 DATA126,153,255,126,24,24,60,126,128,96,112,56,94,78,78,255
130 DATA223o85,213,85,223,0,255,102,8,8,28,28,62,62,54,34
140 DATA0,129,66,60,90,255,126,60,60,90,126,102,126,36,66,231
150 DATA223,149,213,85,223,0,255,126,0,254,254,12,6,3,3,3
160 DATA1,15,31,7,6,12,248,248,128,240,248,0,0,0,0,0
170 DATA0,0,16,48,12,14,6,0,0,0,0,0,219,0,0,0
180 DATA11,13,57,39,118,221,183,217,64,192,172,96,208,116,216,190
190 DATA219,78,53,107,23,57,11,1,219,172,120,228,184,224,/12,192
200 DATA170,170,170,170,170,170,170,170,170,170,234,251,59,12,12,0
210 DATA0,0,192,195,179,190,174,170,171,171,171,171,171,171,255.255 0
220 DATA182,219,166,111,182,219,119,109,53,96,253,224,224,253,96,53
300 DATA124,254,206,214,214,230,254,124,28,60,12,12,12,12,62,62
310 DATA124,254,134,62,124,192,254,254,124,254,198,28,28,198,254,124
320 DATA12,28,60,108,254,254,12,12,254,254,192,252,254,6,254,124
330 DATA124,254,192,252,254,198,254,124,254,254,12,24,48,48,48,48
340 DATA124,254,198,124,254,198,254,124,124,254,190,254,126,6,254,124
400 DATA169,19,32,210,255,169,29,32,210,255,169,13,82,210,255,162,0,169,29,32,21
0,255
410 DATA169,20,32,210,255,169,13,32,210,255,232,224,21,208,236,96

READY.
1 GOSUB600;GOSUB700-

0 30 ONVAL(MIN(TIC4,1))+100SUB50,82,83,84.250.260,70,82,83,81;00T085
50 AB=1;BC=2;GR=20;GS=22;TS=21;H=13;GOSUB150,RETURN
70 BC=2:GR=23;TS=23;13S=23;WW=17GOSUB150;RETURN
81 H=14;GOSUB150;RETURN
82 H=12;GOSUB150;RETURN
83 H=11;GOSUB150;RETURN
84 BC=6:N=10:00SUB150;RETURN
85 GDSUB220;POKEV4,200;SYS7500 IFMOOTHENPOKES1-M-1,32:POKES2-M-1.32:POKES3-M-1.
32:M=0
90 IFPEEK(S1)032THENGOSUB800
92 ROKES1,13;POKES2,12:POKES3,11:POKECIA:POKEC2.1;POKEC3,1:POKES3-1,32
95 PRINT"MS*SCOREM";SC:TFIB(17)SS;POKE646,H;GOT030
150 B=RND(1),U=RND<1)
153 IFB<CCTHENJJ=JJ+1;0070160
156 JJ=JJ-1
160 IFC<CCTHENO=G+1:0070170
163 G=0-1
170 IFJJ+G)WWTHENJJ=JJ-1;0=0-1
173 IFJJ(2THENJJ=2
176 IFG<ITHENG=1
180 FORK=ITOJJ;POKE8185-22*K,GR:NEXT;POKE8185-22*K.GS
181 IFF0.5THENPOKE8185-22*K,RND(1)44+3:POKE38905-22*K,BC
184 GOSUB360:FORK=ITOG:POKE7701+22*K,OR;NEXT;POKE7701+22*K,TS
185 IFC>DDTHENPOKE7767+22*K,RND(1)*4+7,P0KE38487+22*K,7
190 GOSUB900;RETURN
220 RA=PEECJ1);GETR$
224 IF(8ARN114)=00R8$="J"THENM=-22:S1=S1+M:S2=82+M;S3=S3+M:C1=C1+M;C2=C2+M;C3=C3+
M:RETURN
228 IF(RRAND8)=00RAS="M"THENM=22;51=S1+M;S2=S2+M;83=S3+M;C1=C1+M:C2=C2+M;C3=C3+M 0
RETURN

231 IFDI=1THENRETURN
232 IF(988ND32)=00R8*=CHR$<13iTHENGOSUB300;RETURN
236 IFFM="M"THENGOSUB330
249 RETURN
250 AR=25:0C=10;III=1130=0;LR=0;GOT0270
260 FIR=RND(1)*3;8e=9:DI=0
270 RR=INT<RND(1)*22):POKE8185-RR*22,FIR;P0KE38905-RR*22.HC:POKEV4.250:RETURN
300 FORJ=S1+1TOS1+12:JN=PEEK<J)
301 IFJN=7THENLR=0
302 IFJN=8THENB0=0
303 IFJN<I1THENSC=SC+JN*50;POKEJ,24;POKEJ+30720.15,J=S1+13:0070315
304 IFJN>10ANDJN<>32THENJ=S1+13:GOT0315
305 POKEJ,15;POKEJ+30720A3:POKEV2,160+J/200
315 NEXT;POKEV2J0
320 FORJ=S1+1TOS1+12:JN=PEEK(J),IFJNO15RNDJN<)24THENJ=S1+12;0070325
322 POKE.L32
325 NEXT RETURN
330 NB=S1+1:FORJ=11015:JN=PEEK(NB):IFJNO32ANDJNAOTHENJ=16:100T0350
331 POKENB,14;POKENB+30720,3:POKEV3.600-NB/20
334 IFJN<I1THENPOKEV/+3,150;POKENB+30720,15,POKENB.24;J=16:SC=SC+JN*50;FORY=1T04
0:NEXT II

335 IFJN=7THENLR=0
236 IFJN=STHENBO=0
340 DATA1,23,23,23,22,22022.22,22.22.22,22,22,22,22
345 POKENB,32
350 READA;NB=NB+A:NEXT;POKEV3,0:RESTORE;RETURN
360 IFLR=OTHENLR=8185-22*K:POKELR,7;POKELR+30720,7;MR=0;RETURN
370 LR=LR-1:MR=MR+1:1FMA<3*RND(1)+11THENRETURN
371 LH=PEEK(LR-22);IFLH>108NDLH<I4THENPOKELR,32:MR=0;LP=0:GOSUB800
,372 IFMR)200RLH<>32THENMA=0;LR=O;RETURN
373 POKELR:32;LR=LR-22
375 POKELR.7;POKELP+30720,7;RETURN
600 Jj=5;13=5:CC=.5:DD=.9;41=15;SS=3;TI4="000000"
620 J1=37151,J2=37152,33=37154,V1=36874,V2=36875,V3=36876,V4=368774V=36878
650 51=790782=7906:93=7905;C1=38627;C2=38626,C3=38625:POKEVV,PEEK(VV)AND150R(16
*8)
690 RETURN ' 0
700 PRINT"0":POKE36879.10;POKE36869.255:POKE649,/;POKE650,128
710 POKEJ1,0:POKEVV.6;POKEVV,PEEK(VV)RNDI50R(16*8);RETURN
900 B0=0:EN=0;FORJ=1801.0220STEP.7
810 POKES3-1,32:POKEV1,64+J/2;POKEV4,400-J
820 RC=9+RND(1)*7;RS=RNII(1)*16:POKES1,24:POKES2,24;POKES3,18:POKES1-21.17
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822 ROKEC1-21,RC,ROKEC1.RC,ROKEC2.RC:ROKEE3.RE
825 ROKE81+1J19TOKES1-22,24,ROKES2-22.24,POKES3-22,16
826 ROKEC1+1,K,ROKEC1-22,RCTOKEC2-22,RC:ROKEC3-22,RC
828 ROKEVY,PEEK<VV)AND150R<RS*16),NEXTTOKEV1,0:ROKEV4.0
830 LR=0:8S=SS-1:IFSS>OTHENPRINT"7:008UB650:RETURN
840 RRINT"MOODOXIMONIM121 ORME OVER "
850 GETWIFft<7"."THEN850
860 RUN
900 IFB0=0THENE0=7767+22W:ROKEB0.8:POKEB0+30720,3MB=0:RM=44 RETURN
915 POKEPO-1-ME,32:88.110+AM:RM.-AM,MB=MB+1
920 LN=REEK(BO-ME):IFLH>108NDLN414THENROKEBO,32:30=0:808UB800 RETURN
930 IFMB518THENROKEBO-MB,8:MB=0:B0=0,RETURN
940 ROKEBO-MB,8:ROKEB04-30720-MB,3:RETURN

READY.

TRS-80 HMS Conqueror
by G R Seymour

You are the last surviving captain of the
British fleet. Our country is under attack
by hostile enemy ships and HMS
Conqueror is our final chance against
the powerful fleets now assembled
around our waters.

Intelligence reports say that the
enemy has five types of ships available.
Aircraft carriers: we are told that these
will not engage at close distances but
are likely to run away and attack using
on -board helicopters.
Destroyers: these are suspected of not
being very powerful, but are still able to
attack submarines at medium to close
ranges using depth charges.
Battleships: battleships are likely to be
better armed for submarine warfare but
still have limited capabilities.
Gun ships: these are the most powerful
among the three. Gun ships are able to
hit harder at medium to close ranges
than battleships or destroyers.

All the above are able to ram a
submarine if it's at shallow depth (five
metres).
Submarines: these have specialised
homing equipment (as on HMS Con-
queror) able to detect enemy sub-
marines at great distances (greater
than one quadrant). They have torpedo
capability and are the most dangerous
of the five types likely to be found.
HMS Conqueror technical data
Maximum number (both have

of torpedoes instantaneous
= 32 fission

Maximum number warheads)
of missiles = 10

Maximum oxygen
storage =250 cubic units

Maximum energy
storage = 4000 cells

Enginetype - energy matter
convertor requiring
two cubic units of
oxygen a 'second'
as coolant.

On -board - abletoextractthree
oxygen cu bicunits of
extractor oxygen per second

fromthe air once on
the surface.

Maximum no limitfound
depth (exceptthat of the

sea bed).
Maximum

speed - 22 m/s

On -board - equivalentto 1/2°/0
damage per 'second'
control renewal per system.

Docking depth - 0 metres
Computerised map holding all in-
formation recorded during operations.

HMS Conqueror is fitted with the
latest on -board computers able to give
clear precise information continually. It
provides a sonar scan at the top
right-hand corner of the console show-
ing the eight quadrants around the
submarine at that point. An enemy ship
is shown as a blip.

Superimposed on this is any relevant
information which may be of use.
Docking stations are shown as 'DK'
while land is shown as 'LA'. (You are
advised not to enter land areas due to
casualties usually resulting.)

The present quadrant is shown in the
middle of the screen; the computer
represents the situation graphically.
Mines (which work at any depth) are
shown as stars (*) and HMS Conqueror
itself is '(+)'. A full list is given below:

Submarines
-'Sub'

Aircraft Carriers
-'AIR'

Destroyers
-'DET'

Battleships
-'BAT'

Gun Ships
-'Gun'

Docking Stations
-'X = X'

Torpedoes -'+'

When hit, mines will cause the
submarine to go into emergency stop
and obviously cause damage to its
systems.

All land base stations arefriendly and
strong enough to sustain most attacks.
Supplies of energy, oxygen, torpedoes
and missiles are available there.

The computer will automatically dis-
engage the engine whenever the sub-
marine tries to pass under a boat. The
craft can therefore be destroyed more
easily.

From the front console the following
commands are available:
Type (1) for navigation: followed by
direction (0-7) and engine speed (actual
speed = 2.5 x engine speed). You are
advised to use the navigation com-
mand to stop moving.
Type (2) for emergency stop: used only
in emergencies as it requires large
amounts of energy; nearly always use

PASCAL COMPILERS
We can advise which is the best

Pascal for your needs. Our wide range
includes the remarkable TURBO Pascal.

CP/M-80 TURBO PASCAL
PRO PASCAL
PASCAL MT+
JRT PASCAL 3
JRT PASCAL 4

CP/P.1-86

MS-DOS

TURBO PASCAL
PRO PASCAL
MS PASCAL
PASCAL MT+86
SBB PERSONAL
SBB PROFESSIONAL
JRT "PC" PASCAL

£45

£200
£210
£40
£65

£45
£290
£220
£360
£90
£275
£40

Call us for more information

GREY MATTER
4 PngiA4eadow,Ashbunon, Devon 7C137DF

TEL. (0364)53499

Last year our top
authors and

programmers
earned over

£30,000
We require games authors and

games programmers
for any machine

Telephone or write to
Andy Werbinski

Software Development Manager
Parkway Group The Rotunda

42 Gloucester Crescent
London NW1 7DL

Telephone 01-485 9512

DISC DATA
TRANSFER

Inter Company
Compatibility

Is your company compatible department to
department? Or do they all have their own

microprocessor systems.
Using the services of Wordcapture

intercompany compatibility is now a reality.
We can read virtually all CP/M and IBM PC

compatible formats.as well as
transferring data from one to another.

Send your disc, or for further information
contact your Word Capture Point at
Sumlock, 198 Deansgate, Manchester 3.
Tel, 061-834 4233.

A division of Art Associates (M/cr) Ltd..
Tanzaro House, Ardwick Green North,
Manchester. Tel: 061-273 8751.
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IBM PC 64K/mono
IBM XT 256K/colour
ACT Sirius 128K RAM
ACT Sirius 256K 10mb
ACT Apricot twin floppy
ACT Apricot xi 10mb disk
Philips P2010 portable
Philips P2012 portable

PRINTERS
Epson FX-100 matrix printer 569.00
Epson RX-80 matrix printer 319.00
Smith Corona TP-1 daisywheel 217.00
Brother HR -15 daisywheel 445.00

SOFTWARE
Wordstar 295.00
Supercalc 2 199.00
Dbase II 438.00
Cardbox 195.00
Multiplan 199.00

MICROMART

CGL M5/SORD M5
RECODER (cassette)
Create your own graphics characters and save
as a program tape. (Basic I and G).
RESURGAM (cassette)
Full graphics Othello with four skill levels (Basic -
G). £4.99.
M5 MAGIC BOOK 1 (cassette)
Learn about the M5 from chips to system
variables. (Basic -I and Basic -G. £5.95.
Screen dump available only with cassette.
£1.99.
25 GAMES FOR BASIC -I (book or
cassette)
Games listings and line -by-line explanations.
MEMORY UPDATES
Update your user RAM to 12k without add-ons.

Basic -I £25.95
Basic -G £19.95

SERIAL I/O INTERFACE
Serial out interface (plugs into Centronics
socket). Coming soon!
Plus much more including games and utilities.
SAE to:

SHE COMPUTER SERVICES
95 Norwood Road, Birkby, Huddersfield

Tel: Huddersfield (0484) 49581

EX -STOCK PRICE BEATERS!
COMPUTERS

RRP Our Price
1988.00 1775.00
4600.00 4140.00
2195.00 1700.00
3995.00 3196.00
1890.00 1512.00
2995.00 2396.00
1390.00 1190.00
1690.00 1350.00

499.00
270.00
199.00
390.00

265.00
179.00
395.00
165.00
179.00

Many more products available- telephone for details.
All items supplied include full manufacturers warranty

and installation. All prices exclude VAT.

Alliance Computers Limited
34 Priestgate, Peterborough, Cambs. PE1 1JA

Telephone: (0733) 48423

LOW LOW PRICES
DISK DRIVES (BBC Compatible)
100K Single TEAC £140
200K Single TEAC £180
200K Dual TEAC £275
800K Dual 40/80 TEAC £450
800K Dual Mitsubishi 40/80 £400

MONITORS
SANYO Hi -Res Green Screen £89
SANYO Normal Res Green Screen £69
MICROVITEC CUB 1431 RGB £175

PRINTERS
EPSON RX8OT £234
EPSON RX8OFT £261
JUKI 6100 £340
MT 80 £250

SPECIAL PACKAGE OFFERS ON SANYO, SIRIUS AND
APRICOT COMPUTERS.

TELEPHONE OR WRITE FOR DETAILS AND FULL
CATALOGUE.

All Prices Exclusive of VAT
Post & Packing: Securior £8, PO £4

Cheques/PO to:
SOUTH LINCS COMPUTERS

Old Mill House, Barnack
Lincolnshire PE9 3HA

Tel: 0780 56826

PROGRAMS
navigation with speed = 0.
Type (3) for elevation: followed by + or
- elevation and the number of degrees
(0-9). A '+' elevation gives a + depth
while '-' elevation gives negative
depth: that is, brings the submarine
closer to the surface.
Type (4) for map: long range map (& =
docking station).
Type (5) for damage report: above 60%
the respective part of the ship will
become inoperative. When a particular
function does not work an * is shown
instead of a : next to respective
information on the screen.
Type (6) for torpedoes: followed by a
direction (0-7). These have a speed of 10
m/s. Therefore, if HMS Conqueror is
moving faster than this the two may
collide causing harmful damage.
Type (7)for missiles: HMS Conqueror's

most powerful weapon. These require
a direction and distance.

Intelligence has reported that an
invasion is not imminent so time is on
your side. Our intelligence service will
update the estimated number of ships
left every time you redock at a base, but
this is not 100% accurate.

A speed of 10 m/s will cause the
submarine to move 1/10th of a quad-
rant per 'second'.

Damage caused by depth charges or
helicopters will decrease with depth.

All directions are made using a 0-7
scale. Each represents 45°. Therefore,
direction 5 is equal to 225° (from the
top). A quick reference guide is found at
the bottom left-hand corner of your
console.

Good luck, and remember you are
our last chance.

1 CLS.RANDOM:POKE16396,165
2 CLEAR430:DEFINTA-F,S-Z:DEFSTRG-0;DIMG(9,9),Z(10,2),Y(9,9,2),0(5)

PRINT8340,"HMS CONOUEROR":PRINT:9404,STRING$(13,131)
4 G(0,0)=.A.:8(1,0)=.A.:8(0,1)..A.:8(1,1)=.A..8(2,0)=.A.:8(1,2)=.B
(0,5)=.A.:8(0,6)=.8":8(5,0)=.A.:8(6,0)=.A.48(7,0)="A.:8(6,1)=.A.:8
1)="8"
5 DATA200,175,150,120,100,75,50,50,30,20
6 FORX=9TOOSTEP-1:READZ:Z=Z+55:FORY=9TOXSTEP-1;FORT=XT091IFY(Y,T,0
)=1:IFLEN(G(Y,T))=OTHENG(Y,T)=. ..CHRS(Z)ELSEG(Y,T)=G(Y,T)+CHRSCZ)
7 NEXTINEXT.NEXT:PRINT8779,"ENTER DIFFICULTY LEVEL (0-9).:I=INKEY$
8 I=INKEYS:IFI=..THEN8ELSEDI=VAL(I):PRINT8779,CHR$(30);:S=RND(DI*1
FORX=1TOS
9 Z=RND(10)-1:Y=RND(10)-1.T=RND(5):IFLEFT$(0(2,Y),1)="A.THEN9
10 IFRIGHTS(G(Z,Y),1)=.1.THENIFT=1THEN9ELSEF=1,8(Z,Y)=LEFTSG(Z,Y)

,7(10,2),2(4)

":0(0,4)="D..G
(5,1)=.12.7.

)=OTHENY(Y,T,0

.5)+DI*3.5+40;

LEN(9(2,2'))-1

11 G(Z,Y)=GCZ,Y)+RIGHTS(STR$(7),1):IFF=ITHENF=0:G(2,Y)=6(Z,Y)+.1.
12 NEXTX:ES=S+(RND(3)-2)*RND(3)iPRINT@970,.BY G.SEYMOUR 1982.;
13; F1=0:P2=0;P3=0:P4=0:P5=0:P6=0;P7=0:EN=4000,0X%=250;TP=32:MI%=10:DA=0;H..#4*###
":0=0:91=0;EL=0;D1=5:0(1)=.SUB.:0(2)=.AIR..0(3)=.DET.:0(4)="DAT.:0(5)=.GUN";Hl="
* ";)(9=5,Y9=8;PX=X9:PY=Y9:P3=0;H6=. ##% ..R=1:147=CHR$(191):MK="II.:L=CHR8(30)
14 X1=RND(10)-1:Y1=RND(10)-1:IFLEFTT(G(X1,Y1),1><>. .ORLEN(G(X1,Y1))).2THEN14
15 '

16 DP=ASC(MIDSCS(X1,Y1),2,1))-55:PRINT,D9700.042=.(+).:H5=STRING$(3,H7)
17 00811856:60SUB18:80SUB31IGOSUB79:F=1;007089
18 F=0
19 FORX2=X1-11OX1+1.FORY2=Y1-1TOY1+1,IFX2=X1ANDY2=Y1THEN30
20 IFX2>90RX2<OORY2<OORY2).9THENPRINT2(56+(X2-X1)*4)+(4+tY2-Y1))*64,"XXXX.;:80703

21 G2=LEFTS(G(X2,Y2),1):IFG2=. .THEN24
22 IF82....A.THENPRINT@(56+(X2-X1)*4)+(4+(Y2-Y1))*64,H7.LA.H7;;GOT024
23 PRINT8(56+(X2-X1)*4)+(4+(Y2-Y1))*64,H7.D2.H7;
24 Y(X2,Y2,1)=1
25 82=RIGHTSIG(X2,Y2),LEN(8(X2,Y2))-2)
26 IFLEN(02)=OTHEN30
27 FORX3.1TOLEN(G2)
28 X4=RND(8)+111+(X2-X1)*8:Y4=RND(3)+11+(Y2-Y1)*3:IFFOINT(X4,Y4)=OOPPEEK(153.60+:
NT(X4/2)+INT(Y4/7)*64)<128THEN2GELSERESET(X4,Y4)
29 NEXTX3:IFRIGHTS(G2,1)=.1.THENF=1
30 NEXTY2:NEXTX2:RETURN
31 6,=RIGHT4(G(X1,Y1),LEN(G(X1,Y1))-2)
72 G1=LEFT$18(X1,Y1),1).FORX=0709.FORY=OTO9:IFRND(25/).24AND(X<>X9ORY9)ANDG1
THENY(X,Y,0)=2ELSEY(X,Y,0)=0

33 NEXTY;NEXTX
34 GOSU8124,81=LEFT$(81,1):IFG1=" "THEN39
35 IF81...A.THENFORX=1708:FORY=IT08:Y(X,Y,0)=1:GOSUB55:PRINT@X8,H5;;NEXTV.NEXTX:R
ETURN
36 IFG1=.8"THENFORX=0T04;FORY=OT04:Y(X,Y,0)=1.NEXTY;NEXTX:y(X,y,0)=3:00T039
77 IF81=.C.THENFORX=9705STEP-1:FORY=0704:Y(X,Y,0)=1:NEXTY:NEXTX:Y(X,Y,0)=3.80T07
9
38 IFG1=.D.THENFORX=01-04;FORY=9705STEP-1:Y(X,Y,0)=1.NEXTY,NEXTX0/(X,y,0)=3
39 Z(0,0)=0:F=01IFG=..THEN44
40 Z(0,0)=LEN(8).FORX=ITOLEN(G):81=MIDE(G,X,11
41 x2.RND(10)-1:Y2=RND(10)-1.IFY(X2,Y2,0)<>00R(X2..X9ANDY2=Y9)THEN41
42 Z(X,0)=VAL(81);2(X0)=X2:Z(X,2)=Y2:Y(X2,Y2,0)=VAL(81)+4,IFG1=.1.THENF=1
43 NEXTX
44 RETURN
45 F4=-1:PRINTD442,"MAP.;;FORY=0T09:X=0:80SUB55:PRINT@X8,CHR$(222);:FORX=OTO9
46 GOSOB55:0=LEFTSIG(X,Y),1Y:IF0=. "THEN51
47 IFG=.A.THENPRINT5XEI,H5;380T052
48 IFG=.8.THENPRINTD18,CHRI,(143)CHRi(t3.;:807052
45 IFG=.C.THENPRINT4X8;"1"CHREr1'36)CHRW(145Y;:007052
50 IFG=.D.THENPRINT8)(8,CHRS(180)CHR$(132).&.;t807052
51 W=LEN(8(X,III)itoIFYAZA6LISSIMMUENglINIVZSASTRItW):
52 NEXTX:IFF4=1THENPRINTQ442."MAP.;ELSEPRINT:D442,.
53 F4=-F4:NEXTY:I=INKEY$
54 I=INKEY$.1F1...THEN54ELSERETURN
55 X8.(Y+2)*64.(X*3).17:RETURN
56 '

57 C=FRE(J):PRINT80,CHR$(215).HMS COnOUEROR.L;;FORC=1T010:T(C,0)=9,NEXTC:C=0:I=C
HR$(222):J=CHR$(207)
58 PRINTa64,J"+++0++1++2++3++4++5++6++7++8++9+++"J;
59 PRINT0128,.ENERGY :"USINGH;EN;:PRINT" 0+.1"+0 SONAR REPORT.;
60 PRINTS192," 02 ..USINGH;DX%;.PRINT. 1+"I"+1 "STRING$(12,H7);
61 PRINTD256,.TORPD'S:.USINGH;TP;,PRINT" 2+.I.+2 .STRING$(4,H7). .STRINGS(
4,H7);
62 PRINT.1320,.MISS'L :"USINGH;M%;:PRINT. 3+.I.+3 .STRING$(12,H7);
63 PRINTa384,STR1NG$(13,58)"
64 PRINT8448,"HEAD'G :.USINGH;D*45;;PRINT.
65 PRINT8512,.SPEED :".USINGH;81;.PRINT. 6+.I"+6 DEPTH IN THIS .;
66 PRINT8576,"ELVAT'N:.USINGH;EL;:PRINT. 7+.I.+7 OUAD'T: .USINGH;DP;,PRINT. ,

67 PRINT8640,.DEPTH :.USINGH;D1;rFRINT. 8+.I"+8 DUAD'T."US/NG.##";)(1;:FRINT.,
USING.##.01;:PRINT"
68 PRINTD704,"CONDITION 9+./.+9.3;
69 PRINT@768,3.+++0++1++2++3++4++5++6++7++8++9+++"J;
70 PRINT8832,. 7 0 1.;
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PROGRAMS
.

..

0

..W

0

0

71 PRINTa896,.
72 PRINTa960,"
73 IFS(1))60THENPRINTa263,"*";
74 IFS(2),60THENPRINTa327,"8";
75 IFS(3)>60THENPRINTa519,"*.;
76 IFS(4)>60THENPRINTa583,.4";
77 IFES<>0THENPRINTaB17,"LATEST
78 RETURN
79 X=0:FORY=0T09:X=0:GOSUD55:PRIN7aX8,CHRE(222);:FORX=OT09:80SUB55:Z=Y(X,Y,0):ON
2+1001088,80,81,132,83,83,84,85036,87
80 PRINTaX8,H5;:GOT088
81 PRINTaX8,H1;:GOT088
82 FRINT4X8,"X=X.;:GOT0E18
83 PRINTOX8,0(1);:00TOBB
84 FRINTaX8,0(2);;GOT088
85 PRINTaX8,0(3);:GOT088
86 FRINTaXE1,0(4);:007088
87 PRINTaXE1,0(5):
88 NEXTX:NEXTY:RETURN
89 IF2(0,0)=OTHENI=.GREEN"ELSEI=.RED.
90 IFDI-OTHENI="SURFACED.:0X%=0X%-3M(OXV.248):IFS1=0THENPRINTa200,USINGH;OX%;
91 IFEN<10000ROM5OTHENI="BAD
92 IFF9=1THENI=.DOCKED"ELSEGOT094
.93 EN=EN+INT((4019-EN)/20):0XX=Or4+INT((254-0XX)/5):TP=TP+INT((33-TP)/2):111%=NI%
+INT;(12-NI7.)/3,:PRINTa136,USINGH;EN::PRINTa200,USINGH;OX7.;:PRINTa328,USINGHOI%
41PRINTa264,USINGH;TP;
... PRINTa770,USING"7.
95 R=-R:IFR=ITHEN99ELSEFORX=1704:5(X)=S(X)/1.01:NEXTX:DA=0:IFS(

6 + 2"CHR4(246);
5 4

ESTINATE";:PRINTa878,"NO OF SHIPS ="USINGH;ES:

!!"

X.:1;:PRINTa648,USINGH;D1;
)>60THENPRINTa26

0

0

e

0

0
3,.4";:DA=1ELSEPRINTa263,":":
96 IFS(2)>60THENPRINTa327,"8"::DA=DA+IELSEFRINTa327,":":

0 97 IFS(3)>60THENPRINTa519,"*";:DA=DA+IELSEPRINTa519,":.;
98 IFS(4)<=60THENPRINTa5/33,":";:ELSEDA=DA+1:PRINTa5E13,"8";:IFDA=4THEN267
99 X=X9:Y=Y9:GOSUB55:PRINTaX8,H2::IFFDANDY(X,V,0)=FC+4THENFORX3=17020:NEXT:PRINT

0 aX8,0;FC);ELSEFD=0 0
100 ONF6GOSUB137,166,156,145,167047,1681
101 IFF6=0THENGOSUB153
102 IFF5=0THEN129
103 C=F5:FORX3=1T010:IFT(X3,0)=9THEN107ELSEC=C-1:X=T(X3,1):V=T(X3,2):GOSUB55:PRI
NTaX8," + "t:IFY(X,Y,O)<>0THEN108ELSEIFX9=XANDY9=YTHEN115
104 ZI=T(X3,0):G0SUB119:80SUB55:PRINTaX8," .1:PRINTal(Y9+2)*64+(X9*3)+17),H2;:
X=X+22:Y=Y+23:IFX<OCIRY<OORX>90R,O9THEN114ELSEIFy(X,V,0)<>0THEN108
105 IFX9=XANDY9=YTHEN115
106 T(X3,1)=X:T(X3,2)=Y:GOSUB55:PRINTaX8," + .;

0 107 IFC=0THEN129ELSENEXTX3:SQI0/291.
108 A=Y(X,Y,0):IFA=1THENGOSUB55:PMINTaX8,H5;IGOT0114ELSEIFA=3THENGOSUB55:PRINTaX
8,"X=X.::GOTO114ELSEIFA=2THENGOSUB55&PRINTaX13,H5:1FORX2=17025:NEXTIGOT0113

0 109 A=A-4:IFZ(0,0)=OTHEN113ELSEFOR2=1102(0,0) 0
110 X4=2(2,1):X2=2(2,2):IFX4<>X0RX2<>YORA<>2(2,0)THENNEXTZ;GOT0113
111 S=S-103=2(0,0):FORX2=0T02:2(7,X2)=Z(B,X2):NEXTX2:7(0,0)=8-1:GOSUB128:GOSUB55

0 :PRINTaX8,.-=-"; e
112 GOSUB124:GOSUB126:IFA=OTHEN113ELSEG(X1,Y1)=81+8
113 Y(X,Y,0)=0:00SU855:PRINTaX13,. .;

114 T(X3,0)=9:F5=F5-1:GOT01070 115 X7=14:813SUB55:PRINTaX8,H5::FORZ=1T010:NEXTZ:PRINTaX8,H2::GOSUB250:00T0114
116 F3=0:FORX=1T050:3=INKEYS:IFJ=""THEN118
117 IFASC(J)>47ANDASC(I)<58THENRETURN
118 NEXTX:F3=1:RETURN
119 22=0:23=0:IFZ1>OAND21<4THENZ2=1
120 IF21>4ANDZI<E3THEN22'=-1
121 IF21>2ANDZ1<6THENZ3=1 0
122 IF21<20RZ1=7THEN23=-1
123 RETURN
124 G=RIGHTS(GfX1,Y1),LEN;G(X1,Y1,)-2):61=LEFT$(GfX1,Y1),2)
125 RETURN
126 IFLEN(G)=OTHENA=0:RETURNELSEFORZ=ITOLEN(G):IFVAL(MID$)8,2, ))<>ATHENNEXTZ:A=
0:RETURNELSEG=LEFT$(8,2-1)+RIGHTS(G,LEN(8)-7):RETURN
127 FORX3=17025:NEXTX3:RETURN
128 PRINTa920,L.DESTROYED.::RETURN
129 GOSUB210:X=X9:Y=Y9:80SUB55:PRINTaX8,H2;;IFS1=0THEN89ELSEFD=0:F9=0:21=D:GOSUB

0 119:PRINTaX8," .;:P1.22451/10+PX:P2=231481/10+PY:IFABS(Pl-PX)>ARS(P2-PY)THENP3=
P1-PXELSEP3=P2-PY
130 P4=(P1-PX)/P3:P5=(P2-PY)/P3:FORX4=0TOP3STEPSGN(P3):P7=PX+X4SP4:P6=PY+X4*P5:/

0 FINT(P7)>90RINT(P7)<00RINT(P6)>90RINT;P6><OTHENX9=P7:Y9=P6:PX=P7:PY=P6:GOT0197 0
131 IFY(P7,P6,0)<>0THENX=P7:Y=P6:8070182
132 NEXTX4:PX=PI:PY=P2:X9=INT(P1):Y9=INT(P2):X=X9:Y=Y9:1FX>90RY>90RX<OORY<OTHEN1
97ELSEGOSUB55:PRINTaX8,H2;
133 EN=EN-ABS(22481/7)-ABS(234S1/7):0XX=OX%-2:1FEN<OTHEN259ELSEIFOMOTHEN261
134 PRINTa136,USINGH;ENt:PRINTa200,US/NGH;DX%;

..w 135 DI=D1+(EL*S1/30):IFD1<OTHEND1=0ELSEIFD1)0PTHEN266
136 GOT089
137 IFS13>>60THENF6=0:PRINTa920,L"NAVIGATION INOPERATIVE.;:RETURNELSEIFF7<>2THEN
F7=1
138 0NF78070139,142
139 PRINTa980,L"DIRECTION
140 GOSUB116:IFF3=0ANDVAL(J)<BTHENF7=2:F8=VAL(J)
141 RETURN
142 PRINTa9BO,L.ENGINE SPEED (0-9)?";
143 GOSUB116:IFF3=0THENF6=0:D=F8:S1=VAL(J)42.5:F7=0:PRINTa520,USINGH;S1::PRINTa4
56,USINGH;D*45;
144 RETURN
145 F6=0:1F2(0,0)<>0THENPRINTa920,L"NO RECORDS DURING CONBAT,SIR..;:RETURNELSEGO
SU845:GOSUB79
146 PRINTa442,. ";:RETURN
147 IFS(1)>60THENPRINTa920,L.TORPEDOES INOPERATIVE.;:F6=0:RETURNELSEIFF5=10THENP
RINTa900,L"SORRY CAPTAIN : NOT READY.;:F6=0:RETURNELSEIFD1>50THENPRINTa920,L"SOR
RV CAPTAIN ,TOO DEEP.::F6=0:RETURN 0
148 IFTP=OTHENPRINTa920,L"NO TORPEDOES LEFT SIR";:F6=0:RETURN
149 PRINTa9E10,L.DIRECTION 7.::GOSL113116:IFF3=ITHENRETURN

.., 150 IFVAL1.3)>7THENRETURNELSEF6=0:F5=F5+1 0W 151 TP=TP-1:PRINTa264,USINGH;TP;:21=VAL(J):GOSUB119:FORF6=1T010:IFT(F6,079THENT
(F6,0)=VAL(J):TfF6,1)=X9+22:T(F6,2)=Y9+23ELSENEXTF6:F6=0:RETURN
152 IFTCF6,1>>90RT(F6,1)<OORT(F6,2)>90RT(F6,2)<OTHENT(F6,0>=9:F6=0:RETURNELSEF6=
0: RETURN
153 PRINTa845,CHR$(202);:F7=0:PRINTa9130,L.COMAND :-.::GOSUB116

0
154 IFF3=1THENF6=0:RETURNELSEIFVAL(J)>7THENF3=1:F6=0:RETURNELSEF6=VAL(J):IFF6=10
RF6=3THENPRINTa1345,"NAVIGATION.;ELSEIFF6=4THENPRINTa845,"RECORDS";ELSEIFF6=6THEN
PRINT@E145,"TORPEDOES.:ELSEIFF6=7THENPRINTa845,"PlISSILES.;
155 RETURN
156 IFS(4)>60THENPRINTa920,L.ELEVATORS STUCK.;:F6=0:RETURN 0
157 IFF7=0THENF7=1
(58 ONF7GOT0159, 164
159 PRINTa980,L"ELEVATION + OR - 7";
160 FORX3=17050:J=INKEY4:IFJ=""THENNEXTX3:RETURNELSEIFJ= OR=".-JR,I., .1

161 NEXTX3:RETURN
162 IFJ=.;.THENJ=.+.
163 F8=fASC(J)-44(4-1:F7=2:RETURN
164 PRINTa980,Lt.NO OF DEGREES ?";:GOSUB116:IFF3=ITHENRETURN
165 F6=0:F7=0:EL=VAL(0)*F8:PRINTa.584,USINGH;EL;;RETURN

0 166 PRINTa920,L.FAST STOP.;:EN=EN*13/15:81=0:PRINTa520,U1iINCH;51,:r6=0,r7-0 0
Ta136,USINGH;EN;;RETURN
167 PRINTa920,.TORP.;USINGH6:5(1);;PRINT"Pl:SS.:USINGH6;8(2)::PRINT.NAVIG';USINGI.
6;S(3);:PRINT.DEPTH.;USINGH6:5(4);:F6=0:RETURN 0

MICROMART

DISK COPYING SERVICE
Moving data and program files from

one machine to another is often made
difficult because different

manufacturers have adopted different
disk format standards.

We can copy your files to and from
over 250 disk formats including

CP/M, CP/M-86, MS-E0S, PC -DOS, ISIS,
APPLE, SIRIUS, TORCH, APRICOT, HP150,

DEC RT11, and IBM B.

Disks are normally despatched on the
day they are received.

Our charge is £10.00 + disk + VAT.
Special prices for quantities.

For more information call us.

GREY MATTER
4 Prigg Meadow, Ashburton, Devon 71)13 7L)F.

TEL. (0364)53499

VERTICAL MARKET FRANCHISE
OPPORTUNITIES IN THE FOLLOWING

YELLOW PAGE TERRITORIES:

SCOTLAND.
IRELAND including EIRE.
SOUTH WEST: Plymouth & Cornwall, Exeter,
Taunton, Bristol, Gloucester, Bournemouth,
Southampton & Portsmouth.
SOUTH EAST: Reading, Guildford, Brighton,
Tunbridge Wells, Canterbury, London SE,
London South, London SW.
LONDON & ANGLIA: Central London, London
NW, London N, London E, Southend,
Cambridge, Colchester & Norwich.
WEST CENTRAL: Mersey, Wirral & Chester,
Chester & North Wales, Shrewsbury,
Birmingham NW & NE, Stoke, Manchester
North & South.
NORTH: Newcastle, Cumbria & N Lancs,
Middlesbrough, York, Lincoln, Sheffield,
Leeds, Bradford, Blackburn, Preston.

POTENTIAL EARNINGS £100,000+
FOR CAPITAL INVESTMENT OF £10,000

Contact: Mark Metcalf
Tel: 01.5291300

DISC DATA
TRANSFER
Compatibility with

your clients.
Consider the saving in time and human endeavour if

you could access your clients data direct from his
disc rather than re -key or plough through reams of

word processor print out.
We at Word Capture now give you that facility -

Data transfer from Disc to Disc. We can read
virtually all CP/M and IBM PC compatible formats.

c.APTILT

Send your disc, or for further information
contact your Word Capture Point at
Sumlock, 198 Deantgate, Manchester 3.
Tel: 061-834 4233.

A division of Art Associates rM/cr) Ltd .
Tanzaro House, Ardwick Green North,
Manchester. Tel: 061-273 8751.
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MICROMART
M & J SOFTWARE

DRAGON ADVANCED PROGRAMMERS PACKAGE £15
A cassette -based implementation of FORTH which now includes an
important addition enabling the language to be switched between 32
and 64K versions. Complete with a macroassembler and powerful
editor we believe this package to be the most comprehensive on the
market. Not only do you have the advantages of FORTH's speed but
you can also access Basic's commands from within FORTH

Irograms. Also included completely free is a copy of the fig -FORTH
nstallation Manual. To make the package complete we also include a

copy of the DRAGON COMPANION.
Also available on Premier Microsystems discs ......... .. £18

fig -FORTH ASSEMBLY SOURCE LISTINGS . £7 each
Available for the following processors: 6502, Z80, 6809, 8080.
1802, 9900, 6800, 68000, 8086188, and POP11

MVP -FORTH ASSEMBLY LISTINGS £7 each
Available for 6502, 8086438 and 8080 processors.

fig -FORTH INSTALLATION MANUAL £5
A complete 'how to do it' guide to the implementation of FORTH from
the above listings. This manual contains the FORTH source written in
FORTH, an editor, an extensive glossary and lots more.

ALL ABOUT FORTH by Haydon £7.95
An excellent reference book with cross reference to fig -FORTH, the
FORTH -79 standard and Starting FORTH. This book should be next to
every FORTH programmer's computer. (270 r pages).

6809 and 6502 MACROASSEMBLERS £5 each
Written in fig -FORTH, these listings require the minimum of alteration
for any fig implementation.

SPECTRUM fig -FORTH (cassette) £12
A fig implementation for the 48K machine. The language, an editor.
an assembler and documentation are all included.
Cheques and P0's to:

M & J Software
34 Grays Close, Scholar Green
Stoke-on-Trent ST7 3LU. Tel: (0782) 517876
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Programming the

PET/CBM
By Raeto West

The Reference Encyclopedia for Commodore
PET and CBM Users
Comprehensive teaching and reference book on
programming Commodore's 2000, 3000, 4000 and 8000
microcomputers and peripherals.
Many programs, charts and diagrams. 17 chapters. appendices.
and index. iv 504 page large -format paperback. ISBN 0 9507650

07. Price In UK and Europe 114.90 each includes post and

packing). Five or more £12.90 each. 48 hour order turnaround
guaranteed.
Frodealers and booksellers or dam t
Trade Manager, Edward Arnold (Publishers) Ltd,
Woodlands Park Avenue, MAIDENHEAD, Berks
SL3 3LX.
Tel: (062882) 3104
"A masterpiece"- Creative Computing
"Essential"- Educational Computing
"Excellent"-Jim Strasma
"Comprehensive& Accurate" -Jim Butterfield

Send orderN and make cheque, pa, able to
Trade Manager, Edward Arnold (Publishers) Ltd,
Woodlands Park Avenue, MAIDENHEAD, Bella SL3 3LX.

Send copyties Programming the PET/CBM at E14.9

I enclose cheque/PO for E
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PROGRAMS
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168 IFS(2)>60THENPRINT8920,L"MISSILES INOPERATIVEn::F6RETURNEL3EIF I iT :-

INTB920,L.MISSILES WILL NOT FIRE AT THIS DETIU";:F6=0:RCTURN
169 IFM17,0THENPRINT8920,"NO MISSILES LEFT SIR";:F6=0:FIETURN
170 IFF7=1THEN174
171 PRINT8980,.MISSILE DIRECTION ?";:GOSUB116:IFF7=1THENRETURN
172 IFVAL(J)=A3THENRETURN
173 F8=VALIJ):F7=1:RETURN
174 PRINTS980,L"DISTANCE 7";:GOSUB116:IFF3=1THENRETURN
175 F7=0
176 M17.=MI%-1:PRINTG328,USINGHOI%;:PRINT8920,L"MISSELE LAUNCHED";:31=F8:GOSUB11
9:X=X9.1.Z2*VAL(J):Y=Y9+Z34VAL(5):IFX).90RX<OORY>90RY<OTHENF6=0:RETURNELSEIFY(X,Y,0
)=0THENF6=0:RETURN
177 X7=Y(X,Y,0):YIX,Y,0)=0:IFX7<5THENGOSUB55:FORX2=07020:PRINT,DXS,"***";:PR/NT
8,.(*)";:PRINT888,. ";:NEXT:F6=0:RETURN
178 GOSUB124
179 A=07-4:GOSUB126:IFA=OTHENF6=0:PRINTG920,L"MISSILE MISSED.;:RETURN
180 FORX2=1TOZ(0,0):IFA<>2182,0)0RX<>2(82,1)ORY<>20(2,2/THENNEXTX2:F6=0:PRINTGS3
0,L.MISSILE JAMMED";:RETURN
181 8(01,Y1)=G1,8:GOSUB55:FORY3=0T020:PRINTDX8,H5;:PRINTB88,"804";IPRINTBXS,"
.;:NEXTX3:S=S-1:PRINT8920,L"OBJECTIVE HIT";:X8=Z(0,0):FORY=0T02:7.(X2,Y)=Z(X8,Y):

0

8

0
"' NEXT:Zt0,0)=X8-1:F6=0:RETURN

182 03=YIX,Y,0::ONX3GOT0183,186,189:00T0194
183 GOSUB55:FORX3=1T020:PRINT:DX8,"***";:FORZ=11.025:NEXT:PRINTGX8,H5;:FORZ-, 020:

NEXT:PR/NTDXS,H2;:NEXT e
184 PRINT8915,L"HMS CONQUEROR HAS BEACHED AND BROKEN HER HULL";
185 GOT0254

0 186 GOSUB55:FORX3=17020:PRINT888,H2;:PRINT888,H1;:NEXT II
187 Y(X,Y,0)=0:PRINTBX8,H2;
188 X7=20:GOSU8250:PX=P7:PY=P66Y9=PY:X9=PX:F6=2:807.0133
189 S1=0:X=X-22:Y=Y-Z3:PY=Y:P%=X:Y9=Y:X9=X:GOSUB55:PRINTGX15,H2;:IFDI,DT1ENFIE..
SEPRINTD920,L"TOO DEEP TO DOCK ";:GOT0193
190 PRINTB920,L;
191 IFS=OTHEN262
192 ES=8.(RND(3)-2)#RND(3):IFES<OTHENES=RND(7) 0
193 PRINTB520,USINGH;SI;;PRINT8891,USINSH;ES;:GOT0133
194 IFDl<5THENGOSUB55:FORX7=11-0100:PRINT888,H2;:PRINTBXS,0(Y(X,Y,O) );;NEX-C'Pl

NT888,H5;:PRINT8920,L.COLLISION";:FORX3=0T0500:NEXT:GOT0254 0
195 IFX4-ABSIF3/>OTHEN132.
196 FD=1:FC=YIX,Y,0)-4:GOT0133
197 ZI0,0>=0
198 PRINT8910,L"ENTERING NEW QUADRANT .;
199 1F59>9THENX1=01.1:09=018070201
200 IFX9i0THENX1=X1-1:09=9
201 IFY9>9THENY1=Y1,1:Y9=0:80T0203
202 IFY9<OTHENY1=Y1-1:99=9
203 IFYI>90RYI<OORX1>90RXI<OTHEN207
204 PY=Y9:PX=89:8=8(81,Y1):DP=ASC(MID$IG,2,1:)-55
205 F5=0:FORX=0T050:NEXT:GOSUB56:PRINT8910,"ENTERING NEW QUADRANT "XI", ''':
206 GOSUB18:GOSU831:GOSUB79:PRINT8910,Lt:GOT089

0 207 FORX=01-09:PRINT8539..RED ALERT";:FORY=070120:NEXT:PRINT8579," ;:PCP.

Y=070120:NEXT:NEXT
208 PRINTS594,"SUPERIOR ENEMY FORCES !!.;
209 kORX=01-01500:NEXT:PRiNT8670,"UNDER ATTACK !.;:FORX=1701500:NEXT:SOTC2F

6 210 IFZI0,0)=OTHEN235
211 la8=h84-1:1,FR2.0,2)IHENt-6=1
212 X7=Z(F8,0):ONX7GOT0213,220:801-02213
213 28=Z(F8,1):Z9=Z(F8,2):X=Z8:Y=Z9:80SUB55:PRINTBX8,. ";:),(X,Y,0)=0
214 A1=09-Z8:28=38+SGN(INTIA1/3)):A1=Y9-29:29=29+SGNIINT(A1/3))
215 IFY(ZO,Z9,0)=OTHEN217ELSEIFY(Z8,Z9,0)<>0AND29,:Z(FE),2)THEN797(FB,2)ELE
Z8,29,0)<>0THEN28=Z(F8,1)
216 IFZ13<>2(FEI,1)0RZ9<>Z(F8,2)THEN215

0
217 X=ZR:Y=Z9:GOSUB55:PRINT&X8,0(1);:Z(F8,1)=X:Z(F8,2)=Y:Y(X,Y,0)=Z(FP,O),
218 X=ABS(X9-Z8):Y=ABS(19-29):IFX=OORY.=0ORY=XTHEN246
219 RETURN
220 Z8=Z(FEI,1):29=Z(F8,2):X=28:Y=Z9:GOSU855:PRINT.DX3," ";:Y(X,Y,0)=0

.. -7,21 Z8=28-SGN:X9-Z8/:IFZEU-9THENZ8=9ELSEIFZEMOTHENZ8=0
-W 222 Z9=Z9-SGWY9-29):IFZ9>9THENZ9=9ELSEIFZ9KOTHENZ9=0
223 IFY(Z8,Z9,0)=OTHEN225ELSE/FY(Z8,Z9,0)<>0ANDZ(FB,2)<>29THENZ9=Z(FB,2)ELSEU.
20,29,0)<>0THENZ8=Z(F8,1/
224 IFZEI<>Z(FEI,I)ORZ9<)/(FB,2)THEN223
225 X=Z8:Y=Z9:GOSUB55:PRINTGX8,0(2);:Z(F8,1)=X:Z(F8,2)=Y:Y(X,Y,0)=ZiFB,0),,
226 IFRND(101>8THENPRINT8920,L'UNDER HELICOPTER ATTACK.;:X7=12/INTI'D1/20)+1):90
SUB250 0
227 RETURN
228 Z8=Z(F121,1):Z9=ZW8,2):X=Z8:Y=Z9:GOSUB55:PRINT)DX8.. ";:Y(X,Y,0)=0

0 229 A1=X9-26:28=Z8,SGP(INT(A1/3)):141=Y9-79:Z9=Z9,00N(INT(A1/3)) 111

230 IFY(Z8,Z9,0)=OTHEN232ELSEIFY(ZE1,29,0)>OANDZ9<>2(FB,2)THENZ9=Z(FB,2)ELSEIF,
Z8,29,0)<SOTHENZ8=Z(F8,1)
231 IFES<>7.(F8,1)0R29<)/(F8,2)THEN230
232 X=ZO:Y=Z9:00SUB55:PRINT@X8,0(Z(FEI,O));:2(E8,1)=X:Z(F8,2)=Y:YiX,Y,E0=7.(F , ,

4
233 IFIABS(X9-X)>30RABS(Y9-Y)>3)ORRND(10)<3THENRETURN
234 PRINT8920,L.UNDER DEPTH CHARGE ATTACK.;:X7=6/(01/10-1-.5)*(Z(F8,0)-2)*1.5:G0'I
8250: RETURN

0

235 IFRND(10)<60RF=ITHENRETURN
0 236 FORX2=X1-1TOX1+1:FORY2=Y1-170Y1+1:IFX2>90RX2COORY2).90Ry2<00R(X1=Y2ANDY1=Y: 0

HEN238
237 IFRIGHT4(G(X2,Y2),1)="1"THEN239
238 NEXT:NEXT:F=1:RETURN .

239 X=4.s(X2-X1)*4:Y=4,(Y2-Y1)*4:X=X-(X=8):Y=Y-(Y=8):IFY(X,Y,O)<>0THEN27SELSEG .

,Y2)=LEFTS(G(X2,Y2),LEN(G(X20(2))-1):G(X1,Y1)=EICX1,Y11.
240 Al.(36-1-(X2-X1)*4)-V(4+(Y2-Y1))*64:PRINTBAI,H5tH7;
241 G=G(X2,Y2):81=RIGHTS(G,LEN(G)-2):IFLEFT$(0,1)<>" "THERIFLEFT$(0, ) A"THEI RE
INT.BA1+1,"LA";ELSEPRINTBA1+1,"DK";
242 IFG1=."THEN245ELSEFORX3=1TOLEN1011
243 X4=RND(E1)-1-111-1-(X2-X1)1,8:Y4=RND(3/+11+(Y2-Y1)*3:IFPOINT(X4,Y4)=00PflEEKt
INT(X4/2),INT(Y4/3)4i64)<128THEN243ELSERESET(X4,Y4)
244 NEXTX3
245 Y(X,Y,0)=5:Z(0,0)=1:2(1,0)=1:Z(1,1)=X:Z(1,2)=Y:F7=A5:00SUB55:PRIPCP0,0,1

,

F=1:RETURN
246 X=SGPI(X9-Z8):Y=SGICY9-Z91:IFF5=100RRND(10)<6THENRETURN
247 07=0 0
248 IFX=OANDY=-ITHEN249ELSEIFX=IANDY=-1THENX7=1ELSEIFX=1ANDY-OTHENX7,27LGEIE"
NDY=ITHENX7=3ELSEIFX=OANDY=ITHENX7=4ELSEIFX=-1ANDY=1THENX7=5ELSEIFXD.v
X7=6ELSEIFX=-1ANDY=-1THENX7=7

II 249 X=Z8.X:Y=Z9.1.Y:GOSUB55:PRINTGX8," + .;:F5=F5+1:FORC=171310:IFT(C,01,1
'

1=0:T(C,1)=8:TIC,2)=Y:PRINT0920,L"UNDER TORPEDO ATTACK";:C=0:RETURNEI.UE-t
0:RETURN
250 X7=X711(D1+6)/15:FORX=ITOX7/4:Y=RND(4):S(Y)=INTC(100-S(Y))/6).S:1'') II
251 NEXTX:IFRND(2)=ITHENEN=EN-X74IRND(10),E0ELSEOX%=0X%-X7*(RND2)+1)
252 IFEN<OTHEN259ELSEIFOX%<OTHEN261
253 PRINT8136,USINGH;EN;IPRINTB200,USINGH;OX%;IRETURN 0
254 IFAZ=5THEN258ELSEFORX=145T0721STEP64:PRINTBX,STRINGS(30,46);:NEXTi7AI :.

"ALTHOUGH HMS CONOLIEROR";:PRINTB466,"HAS BEEN DESTROYED";:PRINT@530,"YOUR FT:., -
E LAUNCH HAS";:PRINM594,"MANAGED TO TAKE YOU TO NAVAL";:PRINTB658,.HEADOURTi.."

111 WHERE: HMS.;
255 PRINTB722,"CONOUEROR MK"MK" AWAITS";
256 MK=MK."1":F9/1:0=0:51=0:EL=0:0195:X9=6:Y9=5:PX=X9:PY=Y9:X1=0:Y1=6:AZ=El.t

0 1)=0:5(2)=0:S(3)=0:8(4)=0:D1=0:EN=4000:0X%=250:TP=32:MI%=10:J=INKEYS:F6=0:Ev ,F
5=0:F6=0
22/ FUKX=1W62002NtX1:UUIU12

.6W 258 FRINTa920,L"YOU DIDN'T MAKE IT THAT TIME.;:FORX=IT06500:NEXT:RUN 0



PROGRAMS
259 PRINT@920,L.NO ENERGY LEFT SIR";
260 FORX=07014:FrY=0T031:PRINT@X*644-Y,.,.;:PRINUX*64,6-Y,",";:NEXTY:NEXTX:PRI
NTW960,L;:GOT025
261 PRINTiD920,L.YOU ALL SUFFOCATE:BETTER LUCK NEXT TIME.;:FORX=11-06500:NEXT:RUN
262 PRINT8920,L.COMMUNIQUE :CONGRATULATIONS CAPTAIN.;:PRINT5990,L.OUR COUNTRY IS
SAFE AGAIN !!.;

263 FORX=1T02500:NEXT:IFAZ=OTHENJ="YOU HAVE BEEN MADE ADMIRAL.ELSEIFAZ=1THENJ=.D
UE TO LOSSES YOU HAVE ONLY BEEN MADE FLEET COMMANDER.ELSEJ=.DUE TO HEAVY LOSSES
SUSTAINED YOU HAVE REMAINED CAPTAIN.
264 PRINT:FORX.17020:PRINTSTRING$(64,166);:NEXT:PRINTSTRING8(63,191);:POKE16333,
191:PRINT8512,J;L:PRINT@448,L;:PRINT8576,L;:FORX=1-104500:NEXT:PRINT@512,L.YOUR N
EW CAMPAIGN STARTS NOW .;
265 FORX.1702500:NEXT:RUN
266 PRINTZ920,L.HMS CONQUEROR HAS CRASHED ON THE BOTTOM.;:PRINT@990,"THERE WERE
NO SURVIVORS.;:FORX=1T06500:NEXT:RUN
267 PRINT@920,L.THE SHIP IS BREAKING UP SIR..:PRINT@980,L. SHE CAN'T TAKE AN
V MORE.i:FORX=IT03000:NEXT:CLS:FORX=IT03000:EXT
268 IFRND(3)=2THEN258ELSE254

Spectrum Payday
by G J Edmonds

'Payday' is a novel computer board
game for two to six players, the object
being to accumulate the most money
by the end of the year.

The year is divided into 12 months,
and each month is represented by one
circuit of the board which is further
divided into 31 squares, or days.

Scattered throughout the board are
'Buy' squares, on which you may buy
articleswith the hope thatyou'll land on
a 'Sell' square by the end of the month,
thereby selling your purchase and
making lots of money. Any buy must be
sold before the end of the month or it
will be lost. Finally there are the
dreaded 'Post' squares, on which you
usually receive expensive bills
although good news occasionally
comes this way.

During your turn you also have the
opportunity to deposit money in a

USER DEFINED GRAPHICS
A

L

O

S

44.

51
51
Bll

011

LL

yR

T
LI

1 REM PAYDAY !!!!
10 CLEAR
15 CLS
20 GO SUE 9500
32 GO TO 9750
3, LET w=0
40 PRINT AT 1.231"4. of";AT 2

I

,24;"players?";AT 3,2,;"(2-6) :

NPUT p$
41 LET k=LEN p$
42 LET e=CODE p$
43 IF k=1 THEN GO TO 45
44 GO TO 46

TO
45

50
IF e:,=-50 AND e<=54 THEN GO

46 PRINT AT 11,25: INK 4; PAPE
R 6; FLASH WERROR": BEEP .75,-
20

47 FOR =1 TO 150: NEXT j
48 GO SUE' 8940
49 GO TO 40
50 LET p=VAL p$
60 FOR n=1 TO 10: BEEP .2,n: N

EXT n
70 PRINT AT 12,24;"LENGT170":AT
14, 24 u"Oickie";AT 15,241 'Mediu

m"O1AT 16,24I"Lonq"
80 IF INKEY$="q" THEN LET w=3
GO TO 120
90 IF INkEY$="m" THEN LET w=6

: GO TO 120
100 IF INKEYS="1" THEN LET w=1
1

2; GO TO 120
10 GO TO so

12C) BEEP 1,0: GO SUB 8500: GO S
UB 8900
130 FOR n=1 TO p
132 GO SUB 8900
133 GO TO 800
135 PRINT AT 19,161m
136 IF m=0 THEN PRINT AT 19,17

; II II

140 IF ::(n)=1 THEN LET 2(n)=0:
GO TO 600
150 IF u(n)=1 THEN GO TO 6(:)0
160 PRINT AT 0,24;"PLAYER 1n
170 PRINT AT x(n),y(n); INK n;"

savings account, or more likely borrow
money from an unusually generous
bank manager.

The last square on the board is the
'Payday' square, on which you receive
your month's wages and interest on
your savings. Unfortunately you also
pay interest on any loans and lose any
buys that you haven't managed to sell.

If time is short you can play a

shortened game lasting only three or
six months (game time).

I wish you luck with this one. My
dismal efforts were all too realistic: I

staggered from one payday to the next
without a penny to my name.

As you will see from the listing, this
program uses user -defined graphics.
To help you, a list of graphics used is
supplied, plus the letter you should
type in (in graphics mode) to get them.

-No PRINT AT 1.23;INK 2"Cash= IAT 2.2,; W;C(n)
p0 PRINT AT INK 41"Loan

= ;AT 4,25: INK.4 "51_1(n)
200 PRINT'AT ',_23" INK: 5:"Savings="1AT 6,251'INK'5;"*"s(n)
210 IF a(n)=0 THEN GO 1-o 250
20 PRINT AT 7,23: INK .:,:"YOUR

co.816NTIa 71,2iaLtI_NK WCOST"
240 PRIkT AT 9:23:b(n);AT 9,29:

v(n)
250 REM throw and move
260 PAINT AT 11,2S' INK 4:"PRES
S";AT 12,24; INK 4;"ANY KEY";AT
13,271 INK 4:"10";AT 14,25; INK
4;"THROW"
270 RANDOMIZE
280 LET d=IN1 (RND*6)+1
290 IF 1NKEY$<> ' THEN GO TO 3

01
300 GU TO 280
301 FOR f=1 TO 20: BEEP .01,f:
NEXT f: GO SUB 8940

304
32 IF d=6 AND m:>0 THEN GO TO0

303 GO TO 313

123024 4P:R"woNT tAT eI1AT2 4 17"You1'"ver"eAT um";AT14,5"bonds"
305 FOR.j=1 TO (m/5)
306 LET c(n)=c(n)+5
307 PRINT AT 2,26; INK: 2;c(n)
308 BEEF .05.30
309 NEXT j

312 LET. m=0: PRINT AT 19,16;m;"

311 FOR f=1 TO 1251 NEXT f
312 GO SUB 8940
313 PRINT AT

1

11,26; INK 11"You"
;AT 12.25 INK 11"threw";AT 13,2

INK'11"8 "id
..,14 FOR f=1 TO 225: NEXT f
315 GO SUB 8940
20 FOR f=1 TO d
75(;) PRINT AT x(n),y(n);" "

LEI (r!)+ti
350 IF y(n)>19 THEN LET y(n)=1

: LET x(n)=x(n)+4
360 IF x(n)=18 AND y(n)=10 THEN
GO TO 5500
372 PRINT AT x(n),y(n); INK n;"

41.30 BEEF 2 y(n)
790 NEXT f..'
41.0 FOR f=1 TO p
416 PRINT AT x(f),y(f); INK f;"

Ap,"
420 NEXT f
430 IF x(n)>=6 AND y(n)=1 THEN
GO TO 1500
440 IF x(n)=2 AND y(n)=4 OR x(n
)=2 AND Yin)=10 OR x(n)=2 4KID y(
n)=16 OR x(n)=6 AND y(n)=13 OR
(n)=10 AND y(n)=7 OR x(n)=10 AND

P
y(n)=16 OR x(n)=14 AND y(n)

TT

0
AND y(n)=10 THEN Go T

0 7000
450 IF x(n)=2 AND_y(o)=17.0R,x(

MICROMART

PROLOG INTERPRETERS

PROLOG is the first ultra -high level
language and is changing the way we
think about programming, hence its

adoption by the Japanese as the
'assembly' language for their Fifth
Generation Project. We can advise
which PROLOG interpreter is most

suitable for your needs.

IF/Prolog CP/M-86 £600 + VAT
IF/Prolog MS-DOS 1600 + VAT
macro -PROLOG CP/M-80 £125 + VAT
macro -PROLOG CP/M-86 £175 + VAT
micro -PROLOG MS-DOS £175 + VAT
PROJC(1,1 CP/M-80 £250 + VAT
PROTOC-1 CP/M-86 £330 + VAT
PROJCC-1 MS-DOS £330 + VAT

For more information call us.

GREY MATTER
4 Prigg Meadow, Ashburton, Devon 11)13 7DF

TEL. (0364)53499

at last!
Aspreadsheetthatactuallyhelpsyouto

get it right first time.
* mistakes noted while you make an entry
* just backspace to correct
* enter each rule anywhere on the sheet
* your worksheet will always calculate
* you can't remove key areas by mistake
* dynamic prompting

plus
* you use standard algebra
* works to high precision (15 figures)
* file any part, read into any clear area
* full set of features and functions
* defined functions, subroutines, looping
* database, sorting, searching, mail labels

for
* business planning
* scientific analysis
* engineering calculation

The Cracker
000+ pp+VATJ'or CP/M-Z80 and CP/M-86

1/541efordetods

Software Technology Limited
POBon724 BIRMINGHAM, B153H0. tel 021-4543330

(dealers this one a easy to demonstrate)

WESTERN
AUTOMATION

8 Charles Road, Christchurch
Dorset BH23 3DN, England

Tel: (0202) 483444 (9am-9.30pm)
LAB POWER SUPPLIES ex -mainframe com-
puters. Outputs, 5V 33A, + - 15V 4A, -12V
4A, 21V 4A. Fully regulated and protected

£34.00 can £9
DRI 30 DISK DRIVES 2.5 MB

£130.00 can £10
KEYBOARDS 49 keys, beautifully cased

£9.00 can £1.70
TREND PAPER -TAPE READERS (240V)
5/6/7 chan £140.00 can £10
MAINS FILTERS 240V/12A £4.50 can £1.70
POWER SUPPLIES Switch -mode 4-6V 60A

£80.00 can £10
POWER SUPPLIES Switch -mode 2.5/4.5V
10A £25.00 can £1.70
FLAT RIBBON CABLE Grey 50 way

£2.50 p/mtr p&p 50p
WEWING BY APPOINTMENT ONLY

PCW233



MICROMART

IMAM CASSETTES
Rely on the professionals for guaranteed top quality computer/audio
cassettes at great value budget prices. Packed in boxes of 10,

complete with labels, inlay cards and library case.

Prices include VAT, post & packing

LENGTH BOXPRICE(10) QTY. VALUE
5 mins (c.5) £4.35
10 mins (c.10) £4.40
12 mins (c.121 £4.45
15 mins (c.15) £4.50'
30 mins (c.30) £4.70
60 mins (c.60) £5.30,
90 mins (c.90) £7.00:

Cheque/Postal Order enclosed for
TRADE ENQUIRIES WELCOME. GET BEST TERMS, SERVICE & PRODUCT. BUY
DIRECT FROM MANUFACTURERS OFPROFESSIONAL BRAND CASSETTES.

NAME
ADDRESS

PROPESSKDDRL MAGDETICS LTD
Cassette House, 329 Hunslet Road, Leeds LS10 3YY

FREEPOST Tel: (0532) 706066

: GO FORTH & * ;
THE LANGUAGE OF

TOTAL CONTROL
Laboratory Microsystems FORTHs - the
professional FORTHs complete with editors,
assemblers, turn -key compiler, many system
utilities, multi -tasking, and extensive documenta-
tion. The FORTHs are available for 8080, Z80,
8086'88 and 68000 processors using CPM-80,
CPM-86, MSDOS/PCDOS or CPM-68K.
CPM-80 £60 CPM-86 £105
MSDOS/PCDOS CPM-68K £190

£105

NEW - FORTH+ packages have 32 -bit stacks
and can access the processor's full address
space for both program and data.
CPM-86/
MSDOS/PCDOS CPM-68K £290

£190

Nautilus Systems Cross -compilers - transport
FORTH to different processors, generate
ROMmable code, these compilers will run on any
of the FORTHs above. The complete develop-
ment system - a real time saver. Choose
targets from - 6502, 8080, 8086/88, Z80, 6800,
6301/6801, 6809, 68000, 1802, Z8, 8070, 9995/
99000, Z8000, LSI-11. First compiler from £290,
additional targets from £95.

NEWBRAIN FORTH in PROM - includes
screen editor, full integration to NEWBRAIN i/o
handlers, complete Z80 macro -assembler, float-
ing point, graphics, decompiler, utilities, and
manual - £55 + VAT.

DIY FORTH kits Installation manual - How to
do it, model, definitions, editor £7
Source code listing for one processor - choose
from 6502, 6800, 6809, 8080, Z80, 8086/8088,
9900, 1802, 68000, Z8000, VAX, Apple
LSI-11, Eclipse £7

Comprehensive range of FORTH books
includes -
Starting FORTH by Brodie - the classic £16.25
Systems Guide to fig -FORTH by Ting £22.00
FORTH Programming by Scanlon £13.50
Threaded Interpretive Languages by Loeliger

1'

Aoe

£20.75

MicroProcessor Engineering Ltd
21 Hanley Road Shirley
Southampton SO1 5AP
Tel: 0703 780084

234PCW

PROGRAMS
n>=6 AND y(n)=16 UK x(n)=10 ANL/

OR x(n)=14 AND y(n)=1 TN
ENEN GO TO 4100
460 IF x(n)=6 AND y(n)=7 OR jj(n
)=10 AND y(n)=10 OR x(n)=10 AND
y(n)=19 OR x(n)=-18 AND y(n)=7 TN
EN GO TO 2800
470 IF x(n)=2 AND y(n)=7 THEN

GO TO 1700
480 IF x(n)=2 AND y(n)=19 THEN
GO TO 2000
490 IF (n)=6 AND y(n)=4 THEN

GO TO 1900
00 IF x(n)=6 AND y(n)=10 THEN

GO TO 6400
G510 IF (n)=6 AND y(n)=19 THEN
O TO 2700

2,20 IF :_t(ri)=lo AND y(n)=13 THEN
GO TO 2500
530 IF x(n)=14 AND y(n)=7 THEN
GO TO 1100
540 IF x61)=14 AND y(n)=16 THEN
GO TO 3200
550 IF 4(n)=14 AND y(n)=19 THEN
GO TO ,
560 IF x(5n)=18 AND y(n)=4 THEN
GO TO 1000

1780 LET t(n)=c(n)+53..
4,1790 PRINT AT 2,26: INK :c(n)

1795 BEEP .05,30
180k") NEXT
1305 FOR f=1 TO 100: NEXT f
1810 CO TO 610
1900 REM reward
1910 GO SUB 8940
1920 INK ,
1930 PRINT AT 11.24;"REWARD"IAT
12,261TOR";AT 13,24; TINDINE ,A
1 14 241"A RING":AT 15,25; INK 4
1"4160.
1940 CO TO 1760
2(1(10 REM company for the weekend
2010 CO SUB 8940
2020 PRINT AT 11 241"COMPANY"IAT
12,24:"FOR THE ,AT 13,24: 'WEEKE

ND =AT 14,24; IN: 4.;"pay 450"
.,. - LEI 1=50.
'( IF c(n,i THEN GO 10 2("0
2040 GO TO 2070
2050 IF (c(n)-1-s(n)-50)i THEN 0
0 TO 2150

GO TO2060 G TO 2350
2070 FOR j=1 TO (1/5)
2080 LET c(n)=g(n)-5

e

600 NEXT n
605 GO TO 130 2090 PRINT AT 2,26; INK 3';c(n)I"
607 REM deposit savings? 2100 DEEP .05,3/610 GO SUB 8940 2110 NEXT j615 IF c(n)t;=0 THEN GO TO 600 2113 FOR f=1 TO :125: NEXT f620 PRINT AT 11,24; INK 41"Do y 2115 IF u(n)=1 THEN CO TO 3000ou";AT 12 24' INK 4:"wi,sh to'1A1- 2120 GO 10 61013,24; INK 4; 'deposit'1AT 14,25 2150 FOR j=1 TO 5

1 INK 4;"any"lAT 15,24: INK 4:"s
avings":AT 16,25; INS" 4; (y/n)" 2160 LET 1(n)=1(n)-1-100

2170 LET c(n)=c(n)+100630 IF-INVEYS="n" THEN GO TO 3
000 2180 PRINT AT 4.26; INK 4:1(n)

2190 PRINT AT 2;26; INK 21c(nI 0
640 IF INKEYS="y" THEN GO TO 6 2200 BEEP .05,3060 2210 NEXT j650 GO TO 630
660 GO SUB 8940 2220 CO TO 2030

2350 FOR j=1 TO (s(g)/5)670 PRINT AT 11,25;"INPUT"IAT 2360 LET s(n)=s(n)-52,24; 'AMOUNT';AT-13,24;"MULT OF"2365 LET c(n)=c(n)+5;AT 14 FIVE": INPUT q$
671 LET'ab=0 2370 PRINT AT 6,26; INK 51s(n);"
672 LET k=LEN q$ 2375 PRINT AT 2,26; INK 2:c(n)673 FOR +=I TO Ii 2380 BEEP .05,30674 LET kS=0(f TO +) 2390 NEXT j675 LET r=CODE k$
676 IF r>=48 AND r'::=57 THEN LET ab=ab+1
677 NEXT f

2400 FOR j=1 TO 10
2410 LET c(n)=c(n)-5
242(1PRINT AT 2,26; INK 2;c(n);"

678 IF ab<>k THEN GO TO 680
679 GO TO 684
680 PRINT AT 17.25; INK 4; PAPE
R 6' FLASH WERROR": BEEP .75,-,- '

2430 BEEP .05,30
2440 NEXT j
2450 GO TO 2070
2500 REM rent

681 FOR i=1 TO 150: NEXT j

682 GO SUB 8940
683 GO TO 670
684 LET q=VAL g$
685 IF q>c(n) THEN GO TO 680
686 LET an=(g/5)
687 LET an=INT.an
688 IF (an*5)<:...q THEN GO TO 680
690 FOR j=1 TO (q/5)

2510 GO SUB 8940
.520 INK
2530 PRINT AT 11.25;"REN1":AT 12
.241.PAYMENT.:AT-1 26; '450'
2540 INK 0 '

2545 LET 1=50
2550 CO TO 2030
2/00 REM dress
2710 GO Sp 8940
,'720 INK

700 LET s01)=s(n)+5 _'-,.0 PRINT AT 11,24:"WEDDINO";AT
710 (n)cn)-5
-r0 FRONT AT 2 26; INK 2;c (n>;"
LAT 626; INK'5;s(n)
7,0 BEEP .05.30
740 NEXT j
750 GO SUB_8940

2.'4'"p\IVITE''AT 14 '26' 'new''A
1 15,2,1 'dress";AT 16,24;"pay 44
0"
2740 INK 0
2750 LET i=40,
2760 GO TO '0304
2800 REM sell/0o 00 IO 3000 2805800 LET g=0

810 FOR =1 10 p 2810 FOR j=1 TO 60: DEEP .(i1,j:
NEXT 1820 IF ulj)=1 THEN LET g=g+1

830 NEXT j

840 IF q=p THEN GO 10 4900
850 GO TO 13,
1000 REM miss a turn

2820 IF a(n)=0 THEN PRINK Al' I.I.

,,24;"NOTHING";AT 12,24: 'TO SELL."
. FOR j=1 TO 100: NEXT -j: GO TU
&10

1010 CO SUB 8940
1020 FOR j=0 TO -20 STEP -1: BEE
P .075: NEXT j

2830 INK: 3
2840 PRINT AT 11,24:"YOU'VE";AT
02,25; 'SOLD":In 13,25; 'YOUR";AT
14.44I"BUY I)1030 PRINT AT 11i25.1 INK lrBANK

;AT 12,24i INK 1"HOLIDAY lAT 1

'miss
2850 FOR j=1 TO (v(n)/5)
2860 LET T(4,24; INK n; a';AT 15,4,1 I

NP 5;"turn"
1040 LET z (n) =1
1050 FOR j=-20 TO 0: BEEP .075,j

2870 PRINT AT 2,26; INK 2;c(n)
2880 BEEF' .05,30
2890 NEXT i'900 LET a(n)=0 -

. NEXT j
3.060 FO j=1 TO 125: NEXT
1070 GR

j

O TO 610
2910 K 0
2920 FOR f=7, TO 9
2930 FOR =23 TO 31. 1100 REM family allowance

1110 GO SUB 8940
1140 BEEP .3,0: BEEP .3,1: BEEP
.3.2: BEEP .5,-1
1130 PRINT AT -11,2A; INK 2;"FAMI
LY"1AT 12,24; INK .;"BENEFIT'
113, PRINT Ar 14,24;"45 per ;AT
15 child"
1140 FOR +=I TO 150: NEXT 4'

1150 GO SUB 8940
1160 PRINT AT 11,25; INK 4;"PRES
S'1AT 12,24: INK-4I'Alp' KEY"1AT
13,24; INK 4t.FgR NO. ;AT 14,24;

2940 PRINT Al .f,j;
2950 NEXT
2960 NEXT f
2965 FOR f=1 TO 125: NEXT f
2970 GO TO 610
3000 REM pay off loan
3005 GO SUB 8940
301 IF 101)=0 THEN GO TO 6003015

IF c(n)=0 THEN GO TO 690
"I PRINT AT 11,241"Pay off';AT

1 5;"loan"
IF c(n)>=)(n) THEN GO TO 3

INK WOE KIDS
1170 RANDOMIZE
1180 LET ih=INT (RND*6)+1

ilii40 FOR =1j TO (c(n)/5)
'0=0 LET 1(n)=1(n)-5: LET c(n)=c
l'n'i'-51190 IF INKEY$.>"' THEN GO TO 1

2100
GO TO 1180120

1210 FOR f=1 TO 20: BEEP .05.f:
NEXT +

3060 PRINK AT 4,26; INK 4;1(n):"
"10 BEEAT4,2P .05,306;

INK 2:c(n);" '

307
3080 NEXT i

3090 GO TO -31501220 GO SUB 8940
1230 PRINT AT 11.261"'Sou":AT 12,
24'"have 'Iih'AT-13 2,'"kids"IATz, . , , ,.!
16,26; INK 3;"4":1n*,;(41 16,24;
INK "benefit"

'

310Q FOR j=1 TO (1(n)/5)
a:ii.0 LEI 1 01)=i (n)-5: LEI cin)=c
(n)5 .:
3A20 PRINT AT 4,26; INK 4:1(n);"

1235 IF 1h=1 THEN PRINT AT 13,2
'" "0,,
1440 LET ih=ih*5
1250 FOR j=1 TO ih
1260 LET c(n)=g(n)+1
1270 PRINT AT 2,26; INK 2;c(n)
1280 BEEP .05,30
1290 NEXT j

LAT 2261 INK 2.1c(n);" "310 BEEP .05,30
3140 NEXT j
3145 FOR f=1 TO 50: NEXT f
3150 GO SUB 8940
3160 GO TO 600
3200 REM premium bonds
3210 GO SUB 8940
-'1.51295 FOR =1 TO 125: NEXT +1300 GO TO 610

IF g>0 THEN GO TO 610
0 INK 1

'1506 REM sweet sunday
151,0 80 SUB 8940
1520 PRINT AT 11,25; INK 1:"S":A
T 11,26; INK 2I"W":AT 11,27; INK.
3;"E":AT 11,28: INK 4:"E":AT 11

. PRINT AT 11,36I"All";AT 12,
41"p1ayers'AAT t,,441 'pay 450'?,

AT 14,76: '-cl ;AT 1,,24; 'premium
LAT 16,.25rbonds"
240 INK 0

.29; INK 51"T";AT 12,24i INK: 6:" 3245 FOR f=1 TO p
S"T 1225; INK Q:"U"IAT 12.26;
INK 11"N"IAT 1227

INK2I"D"IA
I 12 28; INK 3;"A";AT 12,29; INK

3250 IF f=n THEN GO TO 3270
=1 IF c(f)<0 THEN GO TO 3253

.,,,,,,,,.. GO TO 32,5

A.,

w

avi-,2,,,

1.,.0 FOR j=0 TO 60 STEP 4: BEEP
.05,ji NEXT
1540 FOR f=1110 125: NEXT f

IF (c(f)+s(f)-50)<50 THEN
GO TO 3257
2%1 GO TO 3260

3255 LET c(f)=c(f)-50
1560 GO TO 610 3256 GO TO '70
1700 REM inheritence 3257 LET 1(f3)=1(f)+500
1710 GO SUB 8940
1720 INK

3258 LET c(f)=c(f)+500
3259 GO TO 3255

173Q PRINT AT 11,25;"DEATH"IAT 1
L;4260 LET c(f)=c(f)+s(f)

...25;OF AN"; AT 1" 2='"UNCLE",,-,, 3261 LET s(f)=0
0 1740 INK 3

1750 PRINT AT 15,26;"You";AT 16,
241"inherit"IAT 17,25;"4100"

3262 LET c(f)=c(f)-50
' 3 GO TO 3255
270 NEXT f

1760 INK 0 .3280 FOR j=1 TO ((p*50)/10)
1770 FOR (=-1 TO 20 ,)290 LET m=m+10

3300 PRINT AT 19.16:m



PROGRAMS
330 BEEP .05,30-

:t. Q NEXT'j
3322 FOR 7=1 TO 125: NEX1 7
..3' _2 LET i=50
3 '.., GO TO 2030

/0 REM birthday
3510 GO SOB 8940
3515 IF cl:,0 THEN GO TO 610
3520 INK 4
532 RRINT AT 11425.4"IT IS";AT 1

,,y 'YOUF,..'(":AT 13,2 ;"BIRTHMY"
3540 INK 4
3550 PRINT AT 15,25:"Each":Al 16
'41 pIayer'LAT I7,25;"payS";AT
18,2 Cyou #1,0'
356C INK 0
J570 FOR j=1 TO p
35e0 IF j=n THEN GO TO 4000
3590 IF c(j)<50 THEN GO TO 3610
3600 C - 7--..
3 IF (c(j)+s(j)-50)<50 THEN
GO :TO 3710
J6.,0 GO TO 3910
36.30 LET c( )=c(j )-50j

3640 GO TO 4000
3710 LET 1(j)=1(j)+500
3720 LET c( 1)=c(3)+500
3730 GO TO 6303
3910 LET c(j)=c(j)+s(j)
3920 LET s(j)=03930 LET c(4 )=f(j)-5et.-PRINT-
3940 GO TO 3630
4000 NEXT j

4010 FOR j=1 TO (((p-1)*50)/10)
4020 LET c(n)=c(n)+10
4030 PRINT AT 2,26; INK 2;c(n)
4040 BEEF' .05,30
4052 NEXT j

5130 PRINT AT 6,24)"= #"1.c(2)
5140 IF p=2 THEN GO TO 3300
5150 PRINT AT 8,23; INK 3; 'Playe

.

5160 PRIM Al 9,24;"= 71-1c(3)
5170 IF p=3 THEN yy TO 5300
5180 PRINT AT 11,23; INK 4;"Flay
er 4"
5190 PRINT AT 12.241". #L.1c(4)
5200 IF p=4 THEN ',G0 TO J.:.00
5210 PRINT AT 14,27; INK. 5; 'Play

5"
7'0 PRINT AT 15,24:"= #"ic(5)
5'36 IF p=5 THEN GO TO 5..',00
40 PRINT AT 17,23; INK: 6;"Play
4"5250 PRINT AT 18,24"= #";c(6)

5300 FOR 7=60 TO' --60 STEP -1: BE
EP .01f: NEXT 7
531 PRINT AT 20,24; INK WANOT
HER";AT 21,23;"GANE y/n"
5320 IF INKEYS='n' THEN STOP
5330 IF INKEYS="y" THEN GO TO 1

./340 00 TO 5320
5500 REM payday
5510 GO SUB 8940
5520 LET x(n)=2: LET y(n)=1
530 PRINT AT x(n),y(n); INK n;"

et AT 11,24; INK 2:"PAYD
OrJ545 FOR f=-40 TO 60: BEEP .03,7
: NEXT f
5550 LET o(n)=o(n)+1
5560 IF o(n)=w THEN LET u(n)=1:
GO 10 5500
5570 GO TO 5670

0

0

0

4055 FOR 7=1 TO 125: NEXT f
4060 GO TO 610
4100 REM buy
4110 GO SUB 8940
4130 IF a(n)=1 THEN PRINT AT 11
241"NOTHING";AT 1224 'TO BUY!
FOR 7=30 TO0 TEP 2; BEEP ,I

.7: NEXT f: FOR -F=1 TO 100: NEXT
fi GO TO 610
4140 BEEP .25,0: BEEP .35,7
4150 FOR f=1 TO 2
4160 BEEP ,15,52 BEEP ,154: BEE
P 15,2) BEEP .25,12: BEEP .25.7
4170 NEXT f
4180 BEEP ,15,5: BEEP .15,4: BEE
F BEEP

5580 PRINT AT 1326:"You";AT 14,
2J;"haye';AT 1525;"done";AT 10,
261"the';AT 17,24; 'course'
5590 FOR _j=1 TO 10x DEEP .5,j: N
EXT. j
5600 IF u(n)=1 AND g=0 THEN IC)
TO 5615
5610 GO TO 5670
5615 GO Sp 8940
5616 INK j
56,7 PRINT Al' 11,241"Y9u are":AT
12,26; 'the';AT 13,25; 'first";AT
14,241"finish";AT I7,24: INK 4;

"CULLEC1';AT 18,25: '#100"
5620 FOR '=.1 TO -20.

0

,I55: .5,12
4190 GO SUB 4500: 5630 LET 5(01 2(2

5640 PRINT AT 2,26; INK: 2;c (n14200 INK 1

;4.210 PRINT AT 11,25;"Wpuld";T 1

,26.;'you';AT 13,24;"like to";AT
-14,44,"buy the";AT 15,24;"

5650 BEEP .05,30
j5660 FOR5665 FOR 7=1 TO 100: NEXT 7

5670 GO SUB 8940

0

0
4220 FOR 7=1 TO 1001 NEXT + 5680 INK: 3
427.1) PR Sa 7.37/2.,
4250 PRINT AT 11,24; INK 3:a$
4272 PRINT AT 13- 241"CO8T=":AT 1

4,2J1'b(9);AT'16241'VALLIE=";
Al 17,25; TIy(n);AT 19,24; INK

5690 PRINT AT 11,24;"COLLECT";AT
12,241 'MONTHLY",AT 13.24;'SALAR

Y'LAT 14,24;"OF #325"
5695 INK 0
5700 FOR j=I TO 6t
5%10 LET c(n)=c(n)'+54:"BUY y/n' -2;') PRINT Al 2,26: INK: 2;c(n)4280 IF 1NKEY$="n" THEN LET a(n

-57:;6 BEEP)=0: 00 TO 610 .05,30
40 NEXT4290 IF INKEYS="y" THEN LET a(n 3150 GO SUB 89407=1: 00 TO 4310 5760 IF s(n)=0 THEN (30 TO 61904300 GO TO 4280 5770 LET int=s(n)/104305 FOR j=-20 TO 60: BEEF' .05,j

j NEXT j 5780 LET int=INT int
5790 PRINT AT 11,24;"COCLECT";AT4310 INK 4 12,-!4: 'INTEREWIAT 13,26; 'ON":A4315 GO SUB 8940

4317 RANDOMIZE I 14.24;"SAVINGS";AT 1,25;"#"0_
nt

4326 LET mo=INT (RND*p)+1 5800 FOR j=1 TO tint /5)
4330 PRINT Al 11,24:-FtnYER.;m0; Sato LET c(n)=c.(n)+AT 12,24;"HAS WON":AT 13,260THE 582Q PRINT Al 2,26: INK: 2;c(n)";AT- 14,24.1"EXTRAS";Al 15,24;"OF 5830 BEEP .05,30#":comi INK 0 5840 NEXT j4340 IF mo=n THEN GO TO 4370 5050 FOR f=1 10 150: NEXT 74350 LET c(mo)=c(mo)+com 5860 GO SUB 8940
4360 00 TO 4420 5870 u(n)=1 THEN GO TO 6190 IF

4370 FOR j=1 TO (cam/5) 5875 INK 0
4380 LET c(n)=c(n)+5 5880 PRINT AT 11,24;"Do you";AT
4390 PRINT AT 2,26; INK 2;c(n) 12,24;"wish to";AT 13,24;"remoye
4400 BEEP .05,30
4410 NEXT j

'Ai 14,26)."any":AT I5,24;"savin
ps":AT 16,45j INK 2; ')y/n)"

4420 LET i=b(n) J890 IF INKEYS="n" THEN GO TO 6
4430 1(0 TO 203.1 190
4500 REM data for buys 5900 IF INKEYS="y" THEN GO TO 5
4510 RESTORE 4600 920
4520 LET buy=INT (RND*20)+1 5910 GO TO 5890
4530 FOR j=1 TO buy 5920 GO SUB 8940
4540 READ a$,b(n),y(n),com 5930 PRINT AT 11,25;"INPUT"1AT 1

4550 NEXT i 224;"AMOUNT":AT 13,241"MULT OF"
4590 RETURN 'AT 1425: "FIVE": INPUT q$
4600 DATA "CARAVAN",1100,1600,11 5940 LET'ab=0

411 4610 DATA "TRACTOR",956.14Q0,95-
5950 LET k=LEN q$
5960 FOR 7=1 TO k

4620 DATA " CHEST ",200,,,50,40 5970 LET kVx7-0(f TO +1
4630 DATA " SAUNA ",900:1200,70 ;._:.5,80 LEI r:,...LLIDL. k$
4640 DATA " RING ".350,600.35 5990 IF r.I=40 AND r<::=57 THEN LE
4650 DATA " LOTUS ";000,1200,00 T ab=ab+1
4660 DATA " BOAT "0500,1800,15 6000 NEXT L
0 6010 IF ab<>k THEN GO TO 60304670 DATA " HI-FI ",150,400,30 6020 GO TO 60104680 DATA " HORSE "700,I400,70 6030 PRINT AT 17.25f INK 4; RAFE4690 DATA " VASE " 300,650,30 R 6: FLASH WERROR': BEEP .75,-4700 DATA "BENTLEY":1200,2000,15 20 -

0 6040 FOR =i TO 150: NEXT j4710 DATA "BOTTLES50,600,50" ""

4720 DATA " COINS
"BOTTLES"

,500,900,50
6050 GO SUB 8940
6060 GO TO 5930

4730 DATA "SHARES.' _1(.0 9 J 6070 LET q=VAL. q$
4740 DATA "STAMPS ". 350,6 5. 6080 IF cps(n) THEN GO TO 60304750 DATA " LAND ":1000,' 10 6090 LET an=c1/5
Q 6100 LET- an =IN-7 an
4760 DATA " CLOCK: " 250,45030 6110 IF (an* ).:::q THEN 00 TO I4770 DATA 'RECORDS 100'-0015 304780 DATA " GOLD "0700 ,3000,20
0

6120 FUR j=1 TO (g/5)
6130 LET s(n)=s(n)-5

4790 DATA "STATUE ",500,000,70 6140 LET c(n)=1.7.,(n)+54900 REM finish 6150 PRINT 4,26; INK 2;c(n);A4910 FOR 7=0 TO 21 7 6,26). INK J:s(n);"
4920 FOR =23j TO 31 6160 BEEP .05,304930 PRINT AT f, j:" " 6170 NEXT 4
4940 NEXT j 6180 GO SUB 8940
4950 NEXT f 6190 IF a(n)=1 THEN PRINT AT 11
4960 ,241"You'ye";AT 12,25: 'lost.';AT
4970 PRINT AT 1,2t,.;"011":AT 2,24
1:players";AT .,,2J:"haye";AT-4,2
3, finished'

13 25;':your";AT 14,26;"buy'; LET
aln)=0: FOR 1",-10- TO 10 STEP ...:
BEEP NEXT j: GO SUB 8940

0 4975 INK 4
,1,j:

6191 FUR f=7. TO 9
4980 PRINT AT 923;"PRESS ANY";A 6192 FOR 1=23 TO 3)
T 10,24;"KEY FOR"1AT 11,25;"FINA 6193 PRINT AT 7,j; "

.
L":AT 12,241"SCORES"
4990 IF INKEYS= THEN GO TO 49

6194 NEXT j
6195 NEXT

w 90 6200 IF u(n)=1 AND 1(n)=0 THEN
5000 FOR f=0 TO 12 GO TO 600
5010 FOR =23 TO 31 6210 IF u(n)=0 AND 1(n)=0 THEN
5020 PRINTi AT f,j;' " GO TO 610
5030 NEXT j 6220 INK 3
5040 NEXT +
5050 FOR +=-60 TO 60: BEEP .01,7

6230 PRINT AT 11,26;"PAY";AT 12,
24;"INTERESI":AT 13,24; 'ON LOAN":

NEXT + 6240 LET loan=1(n)/105060 FOR j=1 TO p 6250 LET loan=INT loan5070 LET c(j)=c(j)+s(j)-1(j) 6260 PRINT AT 14,25; '#";loan
5080 NEXT .j 6270 INK 05090 INK 0 6280 LET i=loan510 PRINT AT 2,23; INK 11"Playe 6290 (30 TO 2030r 1"6400 REM casino5110 PRINT AT 3 2i;"= 44";,(1) 6410 GO SUB 89405120 PRINT AT 5:23; INK 2,"Playe 6420 IF g)0 THEN GO TO 610r 2 6421 PRINT AT 15.24; INK 1; PAPE

IVIICROMART

MODULA-2 COMPILERS

MODULA-2 represents the state of the
art in programming languages.

Designed by Niklaus Wirth, the
creator of Pascal, MODULE -2 features
include modules, program libraries,
separate compilation, concurrent
processes and low-level machine

access. It will supersede Pascal and
offers programmers a powerful

alternative to both C and Ada.

We offer a selection of MODULA-2
compilers by Volition Systems,

Logitech Corporation, and JRT Systems,
to run on CP/M-80, MS-DOS, CP/M-86,
APPLE PASCAL and SAGE, with prices

ranging from £95 to £425 + VAT.

For more information call us.

GREY MATTER
4 Pngg Meadow, Ashburton, Devon 70137DF.

TEL. (0364)53499

TRANSLATOR -
Z80 to 8086/88

* Single pass
* Will handle very large files

CP/M Z80 £60 + VATCP/M 86

DISASSEMBLER -
Z80

* Disk based
* Labelling

* Cross-reference table
* Data areas ready for re -assembly
* Will cope with large programs
* Also 8080/8085 to Z80 opcodes

CP/M Z80 £40 + VAT
Software Technology

Limited
PO BOX 724, BIRMINGHAM B15 3HQ

TEL: 021 454 3330

HIRE SPECTRUM
SOFTWARE

OVER 280 different tapes for hire in-

cluding ARCADE, ADVENTURE, BUS-
INESS, EDUCATIONAL, etc -even an m/c
Compiler. FREE 26 page catalogue. FREE
newsletter, with tents. lips and our lop
tape chart.
OVER 3000 tapes in stock, with up to 60
copies of each title for fast service. All
tapes sent by 1st class post,
LOWEST PRICES - hire up to 31apes at a
time, bom 63p each for two weeks hire
(Plus p&p and VAT) European members
welcome.
Tapes for sale at DISCOUNT prises.
Telephone 01-661 9240 (9am - 5pm) or
write for further details. or complete the
coupon and JOIN TODAY -you've nothing
to lose'

SAVE £3.00!!
For a limited- period, we
are offering HALF -MICE
membership to readers of
This magazine. Join now,
LIFE membership is only
E3.00 (normally £6.00).

SWOP SHOP
A new service from N S L

SWOP your unwanted
tapes with tapes from

other members for a small
handling charge of only
60p (plus p&p and VAT)

NAV INIAL SAFTWARE LIBRARY
200 Mulgrave Road, Cheam. Surrey SM2 6J T

I enclose cheque/postal order for e3.00 for LIFE membership. Please rush
my membership kit to me. If, within 28 days, I'm not delighted with your
service youk refund my membership fee..

Name

Address

PCW23



MICROMAR'T

ILL BUSINESS
MACHINE?

Anita Electronic Services (London) Ltd. are
specialists in the repair and service of the
IBM range of Personal Computers and
associated peripherals.
We offer a fast on -site nationwide service or
alternativelyrepairscanbecarriedoutatour
workshops should you wish to bring your
machine in to us.
Maintenance contracts are available at very
competitive prices.
WealsospecialiseintherepairofCommod-
ore, Apple, Superbrain, Osborne and Sirius.

Trade enquiries welcome
For further information telephone or write
to: --

Mr. D. Wilkinson
Anita House,

15 Clerkenwell Close,
London EC1 R OAD
Tel: 01-253 2444

Typesetting on your
Microcomputer
Our customers are setting 4Parfet

books,brochures,pamphlets (is,/
and ads on their office 4P047410,4
micros. Find out how '-,944?

you can do it and
save time and
money. Budget
Typesetting
News tells you
all you need
to know.
Send for your free copy.

Budget Typesetting Ltd
21 High Street, London SE207HJ
Telephone: 01-659 6622

REPAIRS & SERVICE

* COMPUTERS (Business & Personal)

* DISC DRIVES (51/4" x 8")

* WINCHESTERS
* MONITORS
* VDUs
* PRINTERS
* MAINTENANCE CONTRACTS

* Fixed repair charges

* 3 months warranty on repaired part

* 48 hour service for disk drive alignment

A.N. ELECTRONIC & COMPUTER
SERVICES LTD

1308 North Lane, Aldershot, Hants
Tel: Aldershot (0252) 25608

236RCW

PROGRAMS

a
-

R 6: FLASH 1:"CASINO"
6422 FOR 1=60 TO 0 STEP -4: BEEP
.05,i: NEXT i

6427 FOR 1=1 TO 150: NEXT j

6424 GO SOB 8940 .'

6430 FOR h=1 TO p,
6440 PRINT AT 11,24: INK h:"PLAY
ER":h
6450 PRINT AT 13,25;"INPUT":AT 1

4,25;"GUESS":AT 15,25; INK: 5:"(1
-6)": INPUT g$
6455 LET k=LEN q$
6460 LET e=CODE'q$
6470 IF k=1 THEN- GO Ti) 6490
6480 GO TO 6500
6490 IF e.).=49 AND e<=54 THEN GO
TO 6520

6500 PRINT AT 17,25: INK 4: WPE
R 6; FLASH WERROR": BEEP .,,,--
20
6505 FOR j=1 TO 125: NEXT j

6507 GO SOB 8940
6510 GO TO 6440
6520 LET t(h)=VAL.g$
6525 FOR j=1 TO 10: BEEP .I5,j:
NEXT j
6530 GO SUB 8940
6535 NEXT h
6540 INK 4

94' "BUY for":AT16.25:"half":A1..,.. .

17,951 INK: 4:"COST"
8000'REM data for letters
8010 RESTORE 8070
8020 LET Iet=INT (RND*33)+I
8030 FOR j=1 TO let
8040 READ b$,c$,d$,e$,ca,ty
8050 NEXT j

8060 RETURN
8070 DATA HOME", "REPAIR"," BIL
L""pay25,1
8080 DATA,". CAR" "REPAIR"," BIL

. - .. .. - ^L-" "pa ,,,1
8090 DATA "'BANK","BANK"," ERROR"," ","
COLLECT" 20,2.
8100 DATA" ' GAS" , " BILL" , " ","p

gYMATA " CAR","REPAIR"," BIL
L","pay",75,1
8120 DATA " POOLS"," WIN"," ","
COLLECT" 750,2
8130 DATA " 'BATY'," NEWS"," "
',0,-'
814O'DATA " CAR","REFAIR"," OIL
L',"pay',1501
atno DATA " RATES"," BILL"," ",

y ,.,.50,1
ET.6. DATA "LOTI,ERY"," WIN"," ",
"COLLECT",p0,4

6550 PRINT AT 11251"Pre?slAT 1 8170 DATA 'CREDIT"," CARD","ACCO
.24"anv key":Ai 1,,26: 'to ;AT UNT',"pay",301

14,251"throw" 818(> DATA HOME","REPAIR"," BIT
6560 RANDOMIZE L',"pay",500,1
6570 LET cas=INT (RND*6)+1
6580 IF INVEYS<>"' THEN GO TO 6

0190 DATA "LOTTERY"," WIN"," ",
'COLLECT ,20,,..

600
6590 GO TO 6560

8200 DATA BILLS"," ",
"pay"50,1

6600 FOR f=1 TO 30: BEEP .05,f:
NEXT f

8210 DATA " HOME","REPAIR"," BIT
L"pay',50,1

6605 GO SUB 8940
6610 INK .,.

8220 DATA "'POOLS"," WIN"," ",
COLLECT",1502

6620 PRINT AT 11,241"A ":cas:" W 8239 DATA "CREDIT"," CARD","ACCO
AS"1AT 12,24:"THROWN"
6623 FOR f=1 TO 125: NEXT f

UNT"pay",1501
8^40 DATA CREDIT"," CARD","ACCO

6625 INK 0 UNT", 'pay",60,1
6630 FOR h=1 TO p
1640 IF t(h)..cas. AND h=n 'HEN U
0 TO 6670

0250 DATA RAFFLE"," PRIZE"," ",
'COLLECT",100,',.
82(70 DATA "DOUBLE"," YOUR"," MON

6650 IF t(h)=cas THEN LET c(n)=
c(h)+250: PRINT AT 11,24: INK hi

EY'," ,0,1
0270 DATA ' PHONE"," BILL"," ","

"Flayer":hLAT 1524: 'has won":Al
16,251"*...,0': FOP' j=1 TO 60: BE B:16)'64A "CREDIT"," CARD","ACCO

'pay",800,1EP .01.j: NEXT j: FOR j=1 TO 200
NEXT' j; GO SUB 8940

UNT',
8290 DATA ." TAX","REBA1E"," ","
COLLECT",150,26660 NEXT h

6665 GO 10 6730 8700 DATA " HOME","REPAIR"," 811
"pay'6670 PRINT AT 14,24; INK h1"Play

er';h1AT 15,24;"has won":AT 16,2
5;94250" '

6675 FOR 1=1 TO 50

L" 15.1
8310 DATA " GAS"," BILL"," ","p

"a , _.," . -, . "8....J2) D 'TA "UNLLE'S , LEGAL/ ,

6680 c(n)=c(n)+5
6690 PRINT AT 2,26: INK 2:c(n)

,"COLLECT",500,1._
N310 DATA " BAD",". BUY"," ","

6700 BEEP .05,30
6710 NEXT j

40158...40 DATA "FAMILY"," BILLS","
6720 GO SUB 8940
6725 GO TO 6660

Ray"90,1
8260 DATA "HOLIDAY"," BILL"," ",
"Ray"6730 GO SUB 8940 50 1

"WINDFALL'," "," "."COT6740'00'TO 610 8...,60 DATA
7000 REM post
7010 GO SUB 8949

LECT"50,2
8770 DATA " HOME","REPAIR"," BIL

na " -'= 17020 GO SUB 8000
7030 IF ty=1 THEN FOR f=10 TO 0 6;A:1;-154TA''.'-CAR","REPAIR"," BIL

L""pay',50,1
e

STEP -1: BEEP .3.f: NEXT f: LET
i=ca: GO To 7100

7040 IF ty=2 THEN FOR f=0 TO 10
8390 DATA "RAF,FLE"." PRIZE","
"COLLECT",50,:._

i BEEP .,. f: NEXT f: GO TO 7150 8500 REM set up variables
7050 IF t THEN FOR f=60 TO - 8510 DIM c(p)
60 STEP -6: BEEP .3,f: NEXT f: G
0 TO 7300

8520 DIM l(p)=3
8530 DIM a(p)

7060 IF ty=4 THEN FOR f=-30 TO3:854030 STEP BEEP .3,+: NEXT F: GO
DIM x(p)

-,(.) DIM y (p)
8560 DIMTO 7500 s(p)
8570 DIM t(p)7070 IF tx=5 THEN FOR f=30 TO - 8580 DIM b(p)30 STEP -..s: BEEP .3,f: NEXT f: G

0 10 7600 8590 DIM v(p)
7100 INK 1

8610 DIM z(p)
6620 DIM u(p)

.

.'

7110 PRINT AT 1124ib$:AT 12,24:
c$1AT 13,24:d$1AT 14,24:e$;AT 16

"*":AC16,26;ca

8630 DIM °tip)
9710 f.LIK n=I TO B

715;7120 INK 0
7130 GO TO, 2030

8710 LET c(n)=37,
8720 LET 1(n).=0

7150 INK 8730 LET a(n)=0
7160 PRINT AT 11,24:b$:Al 12,24;
c$ AT 13,24:d$AT'14,24:e$:AT 16

8740 LET x(n)=2
8750 LEI y(n)=1

9.""A1 16,!26:ca
'

8760 LET s(n)=0
Wb Ia. 0 8770 LET t(n)=0
7180 FOR f=1 TI] (ca/5) 8780 LET b(n)=0
7190 LET c(n)=c(n)+5 8790 LET v(n)=0
200 PRINT AT 2 26; INK 2:c(n) 8810 LET (n)=0

BEEP .05,30 8820 LET u(n)=0
2..0 NEXT f '

.,n FOR f=1 TO 150: NEXT 4
8830 LET cD(.1!..0
3840 NEXT n

7240 GO SUB 8940 8850 LET m=0

7g8 WEI? 61u
8899 RETURN
8900 FOR =0 TO 96

7$10 PRINT AT 11,24:b$:AT 12,24;
c$

8910 PRINT Al' j,23;"
8920 NEXT

7320 INK 0 8940 FOR 1=11 TO 19
7330 IF s(n)=0 AND a(n)=0 THEN 8950 PRINT AT j,24;".

w PRINT AT 14,24: 'but it":AT 15,24 8970 NEXT i
. 'doesh't":AT 16,24;"effect";Al 8990 RETURN
L7,26; 'you": FOR f=1 TO 175: NEX 9000 REM set up screen
Tf GO SUB 8940: GO TO 610 9010 PRINT AT 1,01 INK 4;" SUIT

"7340 FOR f=1 TO 150: NEXT f 9020 PLOT 4,11: DRAW 0,161: DRAW
7350 GO SUB 8940 168,0: DRAW 0,-161:_ ORAN -168.0
7360 IF s(n)=0 THEN GO TO 7440 9030 PLOT ,,i2: DRAW 0,159: DRAW
-:370 PRINT AT 1.1,24:"SaziiNs'1AT 166,0: DRAW 0,-159: DRAW -166.0
14, 4; 'cut by ;AT 13,2`,: "half" 9040 PLOT 27,12: DRAW 0,159: PLO

7380 FOR f=1 TO ((s(n)/21/5) T 28,12: DRAW 0,159
7390 LET s(n)=s(n)-5 9050 PLOT. 51,12: DRAW 0,159: PLO
7400 PRINT AT 6,26: INK 5:s(n):" T. 2,12i DRAW 0,159

9060 PLOT 75,12; DRAW 0,159: PLO
7410 DEEP .05,30 T 76,12; DRAW 0,159
7420 NEXT f . 9070 PLOT 99,12; DRAW 0,159: PLO
7425 FOR f=1 TO 150: NEXT +
7430 GO SUB 8940

1 100,12i DRAW 0,159
9080 PLOT 123,12, DRAW 0,159: FL

7440 if-- a (n)=0 THEN GO TO 610 OT 124,12: DRAW 0.159
6

7450 LET b(n)=b(n)/2: LET v(n)=b 9090 PLOT 147,12.. DRAW 0,159: PL
(n) OT 148,12: DRAW it159
7460 PRINT AT 11,25:"Sell"tAT 12 9120 PLOT 5139: DRAW 166.0: PLO
.24:"BUY for':AT 13,251"half':AT T ,,140: DRAW 166,0

6
14,25: INK 4:"COST" 9110 PLOT 5,107: DRAW 166,0: PLO

7470 GO TO 2850 T ,,108; DRAW 166,0
7500 INK 4 9120 PLOT 5,75: DRAW 166,0: PLOT
7510 PRINT AT 11,24;b$:AT 12,24:
c$'AT 13,24:d$

,476: DRAW 166,0
91.,0 PLOT ,43:' DRAW 166,0: PLOT

0
7515 INK 0 ,,44: DRAW166.0
.520 IF a(n)=0 THEN PRINT AT 15 9140 PLOT 176,0i DRAW 0,17ff: PLO
,24:"but it"'AT 16,241"doesn't":
AT 17,24:"effect":Al 18,26:"you"

T 178,0: DRAW 0,175: PLOT 1'80,0:
DRAW 0,175: PLOT 182,0: DRAW 0,

: FOR 4=1 TO 175: NEXT f; GO SUB 175
8940: GO TO 610 9150 INK 2
7530 PRINT AT 15,251"Sell";AT 16 9160 PRINT 1,4:"I:iAT 17;"2"
,24:"BUY at":AT 1724:"double":A :A-1 1,10:'3';AT 1,13, '4';Ai 1,167 1025L INK 4:"COST" ; ,";AT 119i"6"
5'40 LE, bin;=bkniilz: 7...EJ -.jr0=n 9170 PRINT Al' 5,1:"7":AT 54;"8"

(n) :Al 5,7;"2":AT 510:"10":AT 5,1,3
7550 GO TO 2850 ;"11"iAT 5.16:"12":AT i"..,19:"13'
7600 INK 5 2..180 PRINT. AT 9,1:"14":'AT 9,4:"1
7610 PRINT Al 11,24:b$:AT 12,24:
c$

, ,AT 9,7:"16":AT'910;"17";AT 9
1:..): '18":AT 9,16:"19':AT 9,I9:"2

7620 INK 0 0"
7630 IF a(n)=C: THEN GO TO 7520 9190 PRINT AT 13,1:"21":Al 1.3,1:
7646 LET b(n)=b(n)/2: LET v(n)=b "22"1,AT 13,7:"23"10T 13,10: 24';
(0) AT 1.:.),13:"25":AT 13,16:"26fl'AT 1

7650 PRINT AT 14.25:"Sell":AT 15 3.19:"27"



PROGRAMS
9200 PRINT AT 1741;"28";AT 17,4;
29";AT 17,71"30

36,36,228
9600 DATA "W",0,238,1.36,136,238, 0

9210 FOR f.17 TO 19 40, 40238

.
9220 FOR n=10 TO 11
9230 PRINT AT f,n; INK 4;""Ei

9610 DATA "N",0,202,170,170,234,
170,170,206

w 9240 NEXT n
9250 NEXT f

9620 DATA y",0,130,68,40,16,16,
16416

''''Ag:T63:W119):T4Z,14
9260 PRINT AT 17,10; INK 2; PAPE
R 41"31'

'i,V DATA
9270 INK 5: LET ,-:$="MBL" 6,146,146

:

9289 PRINT AT a,45,z$;AT 7,10jr$:
AT a,16;::$141- 7;1,:i.,$;AT-11,71z$

9650 DATA "Mr,0,187,169,185,177,
169,169,169

;AT 11,116;z$; AT 15;4;z$;AT 15,10 9660 DATA "' ",0,128,0,0,0,0,0,0
;:i$ -

9290 INK 1: LET y$=" 011Y"
9670 DATA "ft1";0,238,170;234;138,
138,138,142

9300 PRINT AT 3,13;x$; AT 7,16;y$
AT 11,4:x8;AT 15,1a;Y$

9680 DATA "11",0,136,136,136,136,
136,136,238

9310 INK: a: LET 9690 DATA " r,0,7,5 7,4,4,4,44$="5ELL"
9320 PRINT AT 7,,1x$1Ai 11,10;x$ 9700 DATA "ne,0017:05,117,87,82
:AT 1119:1iSjAT 19,7;$ -

82,82
93.3c? PRINT. AT 19,9; INK 0; PAPER 9710 DATA "M",0,78,106,110,106,1
61 Pj117MY '

6,106,74
9340 INK 0
9350 PLOT 123,12: DRAW OVER 110

9720 DATA "Y ",0,160,160,160,224,
64,64,64

PLOT 124,12: DRAW OVER 1;0 9755 REM title screen,30:
PLOT 147,12: DRAW OVER 110 9755 PAPER 7: INK 0: BRIGHT 1: C,30:

;30: PLOT 148,12: DRAW OVER 1;0 LS
30 9760 FOR n=1 TO 6
9360 PRINT AT 17,13'"PREMIUM";AT 9770 PRINT AT 6,1' INK n;" I=
18,141"BONDS -';AT'19,15;"*"

15M pRidl 7171,- n;" 1111
1/179(1PRAft RIIIIIMJ.11.61;

9370 pLOT 187,71-1:.DRAW 0,00: URA
iti e>,i-,:iTi=a-Cr--tri=tiNtW -=-'6!),-1.71:
PLOT 188,12 DRAW 6,78: DRAW -63,
0: DRAW 0,-78: DRAW -63,0
9380 GO TO 40 ULOOINTINT RIFICITINK ''. NI

9500 REM graphics
9510 RESTORE 9570

NI ii -
11310 ORINT V110111; INK iiiiree le

9520 FOR n=1 TO 16: READ p$: REM
16 characters 9E0 ANT A' ill;INK .N111 MI

9530 FOR =0 TO 7: REM read charactor into 8 bytes
9540 READ a: POKE USE p$+f,a

AO BMP .4!".td& .0g3: BEE
P .0,0

9550 NEXT f
9560 NEXT n
9565 RETURN
9570 DATA ,",0,0,0,122,64,248,2
54,24
9580 DATA "Ae,0,0,0,15,28,63,127

9840'PRINT AT 16 4; INK 0;"PRESS
ANY KEY TO START"'
9850 IF INKEY$ " THEN BRIGHT
1: INK 0: CLS : GO TO 9000
9W60 NEXT n
9870 GO TO 9760
9299

4590 DATA "W,0,238,132,132,228, G.j.Edmonds

Spectrum Voyager
by Jeffrey Lee

You control a small shuttle craft on its
way across the screen, guiding it past
mines while collecting fuel pods before
docking with the mother ship. It sounds
easy, but I can assure you that it's not.

If you find the program too difficult
and want to slow things down, add line
177 FOR W=1 TO 8 : NEXT W.

This delightfully short program fits
neatly into any Spectrum.

1 REM VOYAGER JEFFREY LEE
5 INK 4: BRIGHT 1: PAPER 0: B

ORDER 0: CLS
20 LET HI=500

LET HIWJEFF.
305 GO SUB 2000
40 CLS I GO SUB 3000
50 LET SC=0
60 LET LIV=3
70 LET D$="00000"
80 CLS : IF liv<=0 THEN GO TO

-ii?8 PO4A411S0ArtA3411 "C".7
2120 READ AL PoKg FA: NEXT F
2130 DATA 1,,6,1._6,BIN 10101011,
126,6,15,0
.1140 DH1 A 0.4./, 64, 127,62.0.0.0
2145 DATA 145,82,52,31,248,52,02

.I'.150 PRINT AT 2 Or."
ilt8 FOR,r,,:r1-1166'; STEP CI

9000
81 PRINT AT 9 01"VOYAGER:SCORE

y INK 31" AT19'WhivE, IkOY

2166 BEEP .0009.0.2
2170 AT 2,F;"4 "
2180 NEXT F
2190 PRINT AT 8.01..INSTRUCTIONS:

PRINT

11.01"..eis";AT 10,01",,P.P";AT 14,0;

17-;)
7200 LET 18=" GUIDE YOUR CRAFT (

FOR F=1 10 20
110 LET X=INT (RND*22)+4: LET V 4> ACROSS THESCREEN COLLECTING F

UEL PODS (=) WHILST AVOIDING MIN
=INT (RND415)+4
III LET X1=INT (RNDs22)+4: LET fik 48KRWREETAPOP AkArnilta

Y1=INT (RNDs15)+4
120 PRINT AT Y,X; INK 7; BRIGHT

HIP.
CONTROLS:

11 ...

121 IF F/3=INT F/3 THEN PRINT P -UP L -DO
WN KEMPSTON JOYSTICK MAT Y1 X1 INK 2; BRIGHT 11 '31("

130 BEEP .002,60
140 NEXT F

AY BE USED. GOOD LUCK'
2205 PRINT AT 10.0;
2 206 INK 6

0
150 LET X=INT (RNDs15)+4
160 LET Y=30

2210 FOR F=1 TO LEN IS
2220 IF CODE IS(F)144 THEN PRI170 PRINT AT X,YI" . NT IS(F)L FLASH 11. .ICHRS 81: G171 LET Y=Y-1

172 PRINT AT X,Y1"Al..
0 TO
2221 PRINT INK (2 AND IS(F)="*"175 IF ATTR (X,Y-1)=67 THEN GO

SUB 7000
176 IF LIV<=0 THEN GO TO 9000

)+(7 AND IS(F)="=")+(6 AND IS(F)
="4"),1 FLASH 111$(F); 111 CNRS 8;
2232 IF III(F),.>. " THENBEEP .Cr

180 LET D$(6 -LEN (STR$ SC) TO )

=(STRS SC) 05,,
2240 NEXT F190 PRINT AT 0,141D$

195 GO SUB 4009 2250 PRINT )01 INK 5;" PRESS AN
V KEY/FIRE TO sTeirr.200 IF INKEYS= " AND IN 31=0 TH

EN GO TO 250 2260 IF INKEYS<> ' THEN GO TO 2
260205 PRINT AT xy1. .

210 LET X=X+(INKEYS="L" OR INKE 2270 IF INKEYS="" AND IN 31,16 1
HEN GO TO 2270Y$="1" OR (IN 31<8 AND IN 31<>0) 2280 RETURNAND x<21)-(INKEYS="P" OR INKEYS

=;3' OR (IN 31>7 AND IN 31<16) A 3000 REM TUNE
3010 FOR F=1 TO 13

ND >2)
220 PRINT AT :40,e1",4"

3020 READ 0,P
(.)30 LET 0=0/3.6-10

230 BEEP .002,10
50 IF ATTR (x,y-1)=71 THEN GO 0035 LET P=P -.1

3040 BEEP P.O
SUB 500
265 IF y<=1 THEN GO TO 1000

3050 NEXT F
3060 DATA 3.469.481,.4,69..

770 GO TO 170
500 FOR f=50 TO 60 STEP 2: BEEP 4 73 .4 6127 .4 69 .8 53 .4,41 .4

25,.4.41..A.,0,.4,5t, e "
.02,f: NEXT f
510 LET sc=sc+20

3070 RETURN'
4000 IF ATTR (X,Y-1)=66 THEN GO

520 RETURN
1000 IF liv<=0 THEN GO TO 9000 TO 4020

4010 RETURN
1001 CLS : IF x<>12 THEN GO TO
1030

4020 GO TO 1030
5090 LET X$='11114331101": LET V

1010 PRINT "WELL DONE!PREPARE TO
CONTINUE:"

$=.32132121216"
5010 FOR A=1 TO 11: BEEP VAL (Y$

1020 GO TO 1040
1030 IF liv<=0 THEN GO TO 9000 (A))/4,VAL (XS(A))-1: NEXT A: RE

TURN
1031 CLS : PRINT 'HARD LUCK:PREP
ARE TO CONTINUE:"

7000 GO TO 1030
9000 CLS s PRINT AT 5,10;"GAME 0

0
1032 GO SUB 5000
1033 LET Iiv=liv-1
1040 IF LIV<=0 THEN GO TO 9000

VER"
91"SCORE="0$9010 PRINT AT 6,N

9020 IF SC<HI THE GO TO 91001041 FOR 1=7 TO 0 STEP -1
1042 FOR T=1 TO 25: NEXT T 9030 LET HI=SC

9031 PRINT AT 10 -"NEW HIGH SCO1050 PRINT AT 5,0/ INK 7;"COUNTD
OWN -"1 INK 41I1"

RE:PLEASE ENTER NAME"
9040 INPUT LINE H$1060 BEEP 0,10

1070 NEXT I
9050 FOR F=1 TO 3
9060 FOR G=7 TO 0 STEP -1: BORDE1080 GO TO go

2000 FOR F=, TO 25 STEP 2 R Gt NEXT G: NEXT F
9100 PRINT AT 1501 INK "HIGH2005 READ AS

2010 FOR 0=30 TO F STEP -1 SCORE BY: I INK E; OF:"; 17,01 IN
K 51"WITH A SCORE OF: 1 INK 4;;HAT 5 WAS:. "2020 PRINT.00i,b. I

2030 NEXT 9s 1,4)(T F ;11A8HP117;q0"AUILIW;TBRITZ 46
2040 DATA 'B",'s',"V","0","Y","A
" "G","E""R" "s","*"

IN (Y/1,07.
9120 IF INKEY$="N" OR INKEY11="n"

45 LET K.5:
2050 FOR F=1 TO 5 THIN STOP

912, IF INKEYS<>"y" AND INKEY$<)
7060 READ A
2070 IF A=5 THEN LET K=1 "Y" THEN GO TO 9120

9128 CLS
7080 BEEP K,(A/3.6)-20 9129 RESTORE 10
2090 NEXT F 9130 GO TO 30

MICROMART

C COMPILERS
We stock a wide range of C compilers
and utilities and can advise on which

will best suit your needs.

CP/M-80 AZTEC C II
BDS C
C/80 V3.1
ECO-C
Q/C

CP/M-86

MS-EC6

AZTEC C86
CI OPTIMIZING C86
DE SMET C88
DIGITAL RESEARCH C
LATTICE C
MARK WILLIAMS CC86
MICROSOFT C

£150
£110
£50

£185
£90

£180
£300
£125
£210
£395
£325
£330

Call us for more information

GREY MATTER
4 Prigg Meadow, Ashburton, Devon T013 7DF. I

TEL (0364)53499

HAVE YOU
CONSIDERED
BAR CODES

Bar-codes give a speedy
and error free means of
data entry and provide a
foolproof method of identi-
fication for any item or
document. Typical uses include stock control, libraries, filing
systems, security and checkpoint verification, point of sale
terminals, spare parts identification, etc. etc. Already most
grocery products are bar-coded at source and many other
areas e industry and commerce are following. Bar-codes will
soon be commonplace.

APPLE 2 PET BBC micro

A completelow cost bar-code identification system is

available for these micros. It contains all the hardware,
software and documentation needed to read and print
bar-codes, (using an Epson dot matrix printer). Most
bar-code formats may be read and the system may easily be

patched into an existing applications program.
£199.00 + VAT

*** NEW *** RS232 bar-code reader

This new stand-alone unit decodes the bar-code and converts
it into ASCII for transmission to the host computer via a
RS232 port. Complete with scanning wand, power supply
and cables. Works with virtually any computer.
£385.00 + VAT
More information on these products is available on request.
Please state your micro and area of interest. The decoder
board is available separately to OEMs.

DOT MATRIX & DAISYWHEEL PRINTERS
LOWEST PRICES . . . GUARANTEED!

EPSON FX80 RX80 FX80
NEC 8023 STAR
SHINWA CP80
BROTHER TEC
etc. etc. etc.

Our pricing policy is to
match or better any
other advertiser. In addition ...
enthusiastic and knowledgeable
technical advice and backup is available to all our customers.
Delivery is from stock to your door, often within 24 hours.
Phone for a quote or write for full lists.

ALTER (CW) 1 GREEN LANE
WALTON-ON-THAMES, SURREY
please phone before calling 0932 244110

PCW237



MICROMART

SCIENTIFIC SUBROUTINE
LIBRARY

VOLUME 1 -STATISTICS AND FITTING FUNCTIONS
Mean, SD, normal distribution, partial expectation, Chauvenets criterion,
least squares fit to polynomial and arbitrary function, repetitive least squares
fits, covariance matrix, chi -squared statistic, matrix inversion, solution of
linear simultaneous equations.

VOLUME 2 - LINEAR PROGRAMMING
Reduction of simplex tableau, integer programming, partial integer
programming, conversational linear programming system. least cost mix
problem.

VOLUME 3 - FURTHER STATISTICS
Ranking, quartiles, frequency, correlation coefficient, T, chi -squared and F
distributions and their inverses, T test, chi -squared test. Wilcoxson test,
linear and multiple regression. ANOVA 1 -way and 2 -way.

VOLUME /- TRANSFORMATIONS AND SORTING ALGORITHMS
Fourier and Fast Fourier transforms, numerical integration and differentia-
tion, harmonic analysis, interpolation, coordinate transformations. Ex-

change sort, Quicksort, Shellsort, Tree sort.
All routines are written in BASIC for easy implementation on any machine.
Machine readable source code £75 + VAT per volume (Most disk formats

now available).
Manuals including full source listings with implementation notes and

documentation £25 per volume.
CP/PA TO DEC FILE TRANSFER

Software to read and write RT-11 format RX01 diskettes under CP/M.
Supplied on 8" SSSD diskette - £25 + VAT.

ACT APRICOT VT100 TERMINAL EMULATOR
Allows the APRICOT to act as a terminal with file transmission and reception
£50 + VAT.

Write or phone for further information on any of our products.

MICRO LOGIC CONSULTANTS LTD
57 Station Road, Southwater, Horsham, W. Sussex RH13

760
Telephone: 0403 731018

A.J. DENNING
(DUPLICATORS)

QUALITY CONTROLLED CASSETTE DUPLICATING

QUALITY 6 SERVICE AT COMPETITIVE RATES

QUALITY
Constant Stringent checks Made Throughout

Production.

SERVICE
Despatched Normally Within 10 Days From Receipt

Of Master.

PRICE
C10 From 28p Including Case.
C 1 5 From 31 p Including Case,

CONTACT US NOW FOR YOUR PERSONAL QUOTATION.

A.I. SEWN/NC (IINPUCATORS)

19 The Crescent,
Henleaze,
Bristol.

BS9 4RW Tel 10272) 6232 67

PET CONVERSIONS AND UPGRADES
It's here at new LOW low price.
Don't throw out your old 9" PET.
The micro port 80 column conversion board kir the 9" PET CUR basic 4.0 or
upgrade 2001/3000 series machines will upgrade it to a true 8000 series. Simply
plugs into the main logic board, and with a small keyboard modification turns your
PET into an 8032. Compatible with any 8032 software and ROM facilities. Supplied
complete with full fitting instructions, or fitted free of charge at our workshops.
Full money back guarantee within 14 days if not delighted £100.00
Externally mounted switching unit for above (40/80 column suitable) £15.00
12" VDU (FAT 40) 8 column conversion £02.00
40-80 column switchable two machines in one!) E80.00
Tyr keyboard functions: le TAB, ESC, REPEAT. SCROLL, up/down. DEFINE.
WINDOW, LOWER CASE/GRAPHIC MODE AND DELETE ROM/2 'Cursor'. All
available in direct or program mode.
Any micro port converted machine is also upgradable to 8086 specification with our
64K add on board £250.00.
MEMORY UPGRADES
WHILE -U -WAIT conversion (Dynamic RAM PETS only).
Memory expansion) 80-320 E53.90

16K -32K from £43.80, 8k -16K £34.40.
CBM 54 QUALITY SOFTWARE
It you own a PET system with disk or printer and have added a Commodore 64, then
why not use your PET as an interface for the 64? SIPOD is a IEEE to parallel IEEE
interlace allowing you to use all the PET'S disk drives, printer. plotters, modems etc
directly from the 64. No memory space is consumed within the 64 as SIPOD loads
and executes within the PET. SIOPOD is supplied complete with interface lead and
instructions C29.00
PRINT LINK 04
Interfaces a 64 directly to any printer with centronics input. The printer will respond

to all the normal basic 4 commands. Supplied complete with instructions and
interface cable E26.00
WE ONLY SELL ONE WOROPROCESSOR FOR DIE 51. WE THINK IT'S THE BEST!
VIZAWRITE 64, TEXT formatting wordprocessor disk or cartridge

£C6598X1000VIZASPELL 64. S ellin checker with 30.000 word dictionary
VIZAWRITE f- VIZASPELt. Combined package (disk only) 099.00
MICRO ASSEMBLER, Write machine code with the ease of Basic 050.00
ARROW. Save and load to tape up to 7 times faster than normal C39.00
VICTREE, All toolkit and basic 4.0 commands o. a lot more £49.00
ZOOM, An excellent machine code monitor for the 64 010.00
GRAPHIX 64, Easy to use high resolution graphics from basic £10.00
STIX, A most addictive and compelling game, (Joysticks required)
Oftical orders from schools, universities. major companies. etc, are welcome
UK customers please add 15% VAT. Prepaid orders are post free.
Telephone Mick Bignall for details for any of the above at, MICROPORT, 7
Clydesdale Close, Boreham, Hens WOO 250. Tel: 01-963 0385.

MICROMART
MULTIKEY
THE DATABASE KIT

MULTIKEY gives FAST access to data
from interpreted BASIC for programmers
building their own applications.
MULTIKEY gives:
* Record Access by Key
* Access by Partial Key
* Access by Combination of Keys
* Get Next/Prey in any Key Sequence
* Over 250 possible keys per record
* Multiple INDEX/DATA files open

simultaneously
* Written in 'C' for power and speed
* Complete with DEMO Programs, including an

Electronic Card Index
AVAILABLE ON: CP/M, MS-DOS, PC -DOS,
CP/M-86

PRICE £90 + VAT
for Fact Sheet phone (0786) 85697, or write to
CAIRN Associates Ltd., 101 Main Street,
Thornhill, STIRLING FK8 3PL

CAIRN

COURSEWINNER
'he Punters Computer l'rogram
OURSEWINNER allows sou to use the ptwer of your

somputer to get the edge on the bookmaker.
 C()URSEWINN ER ointams a database full of dff ailed

information on all English and Scottish flat courses.
The ten leaduot foc keys and tramers, and effect of the
draw is detailed for eaeh course,

This information can be displayed on the screen at any time
 The program analyses these factors combined with the results

of the last three outings, staring price and weight earned.
 COURSEWINNER is simple and quick to use, vet very powerful.
 Boxed with detailed mstruction booklet.

Price £12.50 all inclusive IMMEDIATE DISPATCH :RETURN OF POST1
Available for,
SPECTRUM DK ,f f POSEIDON, M. DRAr6, APPLE 11111e. A l'AR/ 48K

POOLSWINNER
The Ultimate Pools Prediction Program
 POOLSWINNER is the most sophisticated pools rued!. 1:

aid ever produced. It comes complete with its own mass,
database.

 Can be used for Scoredraws, Draws, Aways and Homes
 The database contains over 20000 matches i 10 years Icacue

football), It updates automau.11y as results come in.
 The precise prediction formula can be set by the user. Dn.

allows development of your own unique method.
 Package is complete with pr tan, database and detadod

on booklet.

Price 515.00 all inclusive IMMEDIATE DISPATCH NPFURN OF POSI
Available for- SPECTRUM :DK s REM 161C, BBCiei. COMMODORE 64, DRAGON,
APPLE Ilff Ie. ATARI MIK

Available from dealers or direct retum rep,sr from

seleC eZIP
SOFF \XARI

37 Councillor Lane, Cheadle, Cheshire. Phone: 061-42s -42

TURBO PASCAL
Extended Pascal for PC DOS, MS DOS, CP/M-86 and
CP/M80. Turbo Pascal has the following features:
* Full screen interactive editor,
* 11 digit floating point arithmetic,
* Built in transcendental functions
* Dynamic strings and full string handling features,
* Program chaing with common variables.
* Random access data files.
* One pass native code compiler.
* Produces object code directly.
* Locates Run Time errors directly in source code.
* Compiles and Links faster than IBM or MT --

Pascal.
* Requires less than 35k of disk space.
* 250 page manual with extensive explanations and

many illustrated examples.
* FREE spreadsheet program written In Turbo

Pascal,
Turbo Pascal is written by Bourland International and is in
no way connected with JRT Systems.

* * Only £49.95 * *
The Creator II and Reporter

Now you can explore the world of program generators
without spending a fortune. Full source code supplied.
(CP/M version requires Microsoft Basic)
IBM and CP/M versions £39.95
TRS80 Version I/III £29.95
Manual Only £4.95

CONGUIN SOFTWARE
14 Goodwood Close, Morden, Surrey SM4 5AW
No callers please Phone: 0524 381423

MICROMART

WANTED

PERSONAL

COMPUTERS
IBM, TANDY, EPSON, etc

all models bought for cash

MORGAN CAMERA
COMPANY

160 Tottenham Court Road,
London W1.

Tel: 01-388 2562

AtItGX)-00@3E142/11=
THE BRITISH S100 SPECIALISTS

Micro -Digital Engineering was set up to provide a source of British 5100
products. In addition to our rapidly expanding standard range, we undertake
specialist design work for both S100 and non -S100 products. Contact us for
details

COMPUTER SYSTEMS
8 BIT SYSTEMS: DM8000 280A processor with 64k RAM from £1,950.
FULL 16 BIT SYSTEMS: DM8200 8086 processor 256k Dynamic RAM
from £2,750. DUAL 8/16BIT SYSTEMS: DM8100 280A - 8088
processor. 256k Dynamic RAM from £2,450. MULTI-USER SYSTEMS:
from £2500.
S100 BOARDS
PROCESSOR BOARDS: Lightning One 8086 or 8088 from £395, LOP;
CPU 88 280A - 8088, £265, MOE, SBMC 280A, £189. MDE; 1-68000
68000, £675, IMP. COMMUNICATIONS: COMBO 1 Senal/Parellel I/O.
Clock/Cal, £245, MDE; Hazital Serial Parallel I/O. Clock/Cal, £299. LDP;
5104 4 channel serial 10, 049, MDE; T.S8 8 channel serial I/O, £675,
IMP. ANALOGUE BOARDS: 12 AiD 1 32 channel with amp, £615, DUL;
12 A/D 2 as above without amp, E565, DUL, 12 D/A 12 bit 4 channel,
£590, DUL. MEMORY: DRAM2 - 256k, £555, MDE, 64k SRAM - 64k,
£285, MDE; 64k SRAM - 326, £225. MDE; LDP 258k. £795, MDE;
1-256k DRAM for T-158000, £775. IMP; T -1M 1 Megabyte, £3000, IMP.
DISK I/O: FDC up to 4 EY or 51/4" Floppies, £175, MDE; DAVID JNR Met
S100. 2 25" drive size), £355, KDN; KONAN WD1000 INTERFACE, £85,
KDE. OTHER BOARDS: P A T 488 IEE-488 Interface, £460, PST; TERM
40 Active Termination, £48, MDE.
ANCILLARIES
MOTOR BOARDS - ASSEMBLED: 6 Slot, £75, MDE: 15 Slot. £135,
MDE. FRAMES: DM8000 15 Slot 2 full height drive cut-outs. £495, MDE.
S100 POWER SUPPLIES: from E95, MDE. CARD CAGES - COM-
PLETE WITH MOTHER BOARD: 6 Slot, £107, MOE; 15 Slot. £185,
MDE. BARE DRIVES - HALF HEIGHT: Epson FT521 5,/4" DS/48TPI,
Et 85, Epson FT540 51/4" DS,96TPI, £230; NEC 8"135013, £370. TAPE
STREAMER: Cipher 525CT 51/4" Floppy compatible. £550.
NOTE: All prices exclude delivery 8. VAT

FOR DETAILS RING 0908 310896 NOW!
Distributor and Dealer enquiries welcome

Engineering

5 Castlesteads Bancroft, Milton Keynes MK13 OPS, England

FLOPPY DISC SYSTEM FOR
SPECTRUM

Our new model - BETA DISK is
even better than ever.

Some of the main features:
* Disc Operating System in EPROM
* Uses ONLY 128 bytes of Spectrum Memory
* Locates below BASIC programs
* Uses Spectrum Keywords
* Supports up to FOUR disc drives
* Compatible with 40, 80, single or double

sided drives
* Up to 1.6 Mbytes of memory
* Random access is provided
* BASIC programs can be merged
* Duplicated Spectrum connector is provided
* Password protected

£85 excluding VAT
£2 p&p

Technology Research Limited
Unit 18 Central Trading Estate, Staines,

Middlesex
Tel: Staines (0784) 63547

238 PCW



PAL CARD CPA 7

MICROMART MICROMART MICROMART

VALUE VALUE a VALUE
APPLE COMPATIBLE PRODUCTS

STAGGERING
VALUE AT

£319.00
+.£47.85 VAT

BASE 64A compatible with Apple cards and
software. Equivalent to Apple -II plus with extra 16K
and new Autostart Monitor. Additional features
include ROM based system control program, 64K on
board memory, expandable to 192K. MINI -WRITER
on board in ROM. 24K system memory. Tiny
assembler with assembly and disassembly function.
Upper/lower case. Function commands on
keyboard. Numerical and cursor keypad. Can load
140K diskette program to 192K user RAM.

ADD-ONS

80A COLUMN CARD CPA 4 £45.00

Z80 CARD CPA 3 £38.00

128K RAM CARD CPA 20 £195.00

16K RAM LANGUAGE CARD CPA 1 £42.00

FORTH CARD CPA 2 £45.00

INTEGER CARD CPA 2A £45.00

EPROM PROGRAMMER CARD CPA 5
£49.00

£51.00

PRINTER INTERFACE CARD CPA 9 £38.00

RS 232 CARD CPA 12

DISK DRIVE INTERFACE CPA 6

DISK DRIVE CPA 14

JOYSTICK CPA 15

£50.00

£38.00

£175.00

£15.00

CABLE CENTRONICS PRINTER CABLE
£12.00

TAXAN HIGH -RESOLUTION COLOUR
MONITOR £399.00

TURNKEY OFFERS
Base 64 unit with monitor, two slim line disk drives
and disk controller card:
£715 .00 +£107.25 VAT
Base 64 unit with monitor, two slim line disk drives
and controller card, Z80 card and 80 column card,
CP80 printer and controller:
.£1040 .

00+ .£156.00 VAT
PC 301 with colour monitor
£1650.00+£x47.50 VAT

PRINTERS AND MONITORS
RITEMAN SLIM PRINTER 120 CPS
1229.00 +134 35 VAT
DAISYSTEP 2000 Daisywheel Printer
£249.00

PHILIPS V7001 12" GREEN MONITOR
£75.00+£11.25 VAT

CP80 DOT MATRIX PRINTER 80 CPS
£189.00 + £28.35 VAT
Various monitors - colour, monochrome and
amber; and printers can be supplied to order at
very competitive prices.

IBM COMPATIBLE PRODUCTS

WE HAVE
TAKEN A BYTE
OUT OF THE
PRICE!

£1495.00
+ VAT

Not dissimilar to IBM PC, includes 2 x 320K
double sided disk drives. Colour video board and
128K multifunction card, expandable to 256K, with
serial port, parallel port and clock/calendar.
PC 301 includes five expansion slots, keyboard and
MS DOS 210.

DEALER ENQUIRIES
We a, 7: 1,71 distributors for the Base 64A and the
PC 331 Dealer enquiries are welcome

TO ORDER
Please telephone order particulars to C1-930 506 i
or visit our West End Offices at 58 Jermyn Street,
London SW1Y 6LX,

58 JERMYN STREET, LONDON SW1Y 6LX TELEPHONE: 01-930 5061

WOLFCROWN -

MicroNation
Educational and Personal Software

Agents and Developers
* Have you written a program but don't know

where to place it?

* There are hundreds of software publishers
- in this country and abroad - some good,
some bad

* An agency is an organisation which
represents you and your interests in placing
your software for publication with a software
house.

* Get in touch with us at MicroNation - our
job is to help you sell your program to the
right company at the best possible rates.

For further information and a brochure contact

MicroNation Ltd,
41 Walter Road,

SWANSEA
SA1 5PN

Tel: (0792) 476203

INTEGRATED SOFTWARE

At our 'Integrated Software' Seminar you will
be able to:

Discuss the integrated approach with experts
See for yourself how the leading products compare

Find the most appropriate one for your needs
Send this form TODAY or telephone NOW, as

places are limited.
Integrated Software, 42/45 New Broad Street,

London EC2M 1QY (01-628 0898)

Please send me details of Integrated
Software's Seminar and other services

Name:
Title:
Company:
Address:

Tel

POW 229



BACK ISSUES SERVICE
Here is a guide to PCW back issues. Hardware reviews/Bench tests are indexed by manufacturer,

software by product name.

HARDWARE

MANUFACTURER
Acorn
Acorn
Acorn
Acorn
Acorn
ACT
ACT
Adman Electronics

AGF
AMS
Apple
Apple
Apple

British Micro
Brother

C/WP
Camputers
Canon
Canon
Canon
Casio
Casio
Casio
Casio
Coleco
Commodore
Commodore
Corn pudata
Conchess

Corvus
Currah

Dacom Systems
DCP Microdevelopments
Digihurst
Digital Equipment
Dragon Data Ltd

Eaca International
Electroni-Kit
Electroplay
Epson
Epson
Epson
Epson

Ferranti
Fidelity
Fortune
Future

Gavilan
GCE
GCS
Gemini
GRiD
Gulfstream

Hewlett-Packard
Hewlett-Packard

A
PRODUCT
Speech System
Electron
BBC Micro
TeletextAdaptor
BBC Speech Chips
Apricot
Sirius 1
Adman Speech
Synthesiser
Programmable Joystick
Disc Drive : 3in
Lisa
III
Macintosh

B
Mimi 801
EP44

C
Cortex
Lynx
AS -100
CX-1
X-07
PB-100
fx-9000p
602p
FP -10 Printer
Adam
715
64
Tulipsystem 1
Monarch/Ambassador/
Escourter
Concept March 1983
Microspeech Unit January 1984

ISSUE
January 1984
October1983
January 1982
April 1984
April 1983
October1983
February 1982
January 1984

December 1983
January 1984
July1983
May 1982
March 1984

July1982
April 1984

D
Buzzbox
Speech Pack
Microsight 1
Rainbow 100
Dragon 32

E
Colour Genie
FX System
My Talking Computer
QX-10
HX-20
FX-80
PX-8

F
Argus PPC
Prestige
Fortune 32:16
FX20

Gavilan MC
Vectrex System
Ferrett
Multiboard
Compass
Hyperion

H
HP -75C
15Cand 16C

December 1983
March 1983
December 1983
November 1982
March 1984
May1983
February 1983
May1982
April 1982
April 1984
January1984
May1983
October1983
March 1983

January 1984
August1982
October1983
November 1982
August1982

June1983
November 1983
November 1983
July1983
December 1982
July1983
June1984

November 1983
February 1983
August1983
October 1983

February 1984
August1983
June1984
February 1982
June1984
October 1983

November 1982
September 1982

Hewlett-Packard
Hewlett-Packard
Hewlett-Packard
High Tech Electronics
Hitachi
Hitachi

IBM

IBM
Ikon
10 Research Ltd

Jonos
Jupiter Cantab

LSI

Magus Computer Systems
Ltd

Mannesmann Tally
Mattel
Microwriter Ltd
Milton Bradley
Monroe
Motorola
Mu Ititech

NCR
NEC
NEC
Notting Dale Itec
Novag

Olivetti
Oric Products
Osborne

Positron

Robocom Ltd

Sage
Scisys
Semi -Tech
Sharp
Sharp
Sharp
Sharp
Sharp
Shelton Instruments
Sinclair
Sinclair
Sinclair
SMT
Sord
Sord
Spectravideo

Tan data

H
HP86
HP -125
HP -IL
Sid 1 Colour Board
MB16001
Peach

I
9000 Instrumentation
Computer
PC Junior
Hobbit
Pluto

J
Jonos
Ace

M -Four

M
Add -On Graphics Board

MT160L Dot -Matrix
Aquarius
Microwriter
Phantom
Monroe8820
MC68000
Micro -Professor II

N

October1982
April 1982
March 1982
April 1982
June1983
May 1982

March 1983

March 1984
January1984
December 1982

April 1984
January1983

April 1983

September 1983

Printer August 1983
November 1983
September 1982
July 1983
April 1982
December 1982
September 1983

Decision Mate V
PC -8201A
APC
G007 Graphics Module
Constellation

0
M 20
Oric I
Executive

August1983
December 1983
September 1983
March 1983
October1983

September 1982
April 1983
July 1983

P
9000 October1982

R
Bit Stik

S
Chess Champion Mark 5
Pied Piper
MZ-700
PC1251
PC1500
MZ-80A
MZ-80A
Sig/Net
Microdrive
ZX Spectrum
ZX81 Printer
Goupil-3
M5
Exleigh Expert
SV-318 and SV-328

Homedeck

November 1982

February 1983
January1983
September 1983
February 1984
February 1983
June 1982
June 1982
April 1984
April 1983
October1983
June 1982
January 1982
December 1983
August 1983
August1982
March 1984

April 1984

PCW



T W X
Tandy MC -10 November 1983 Walters Microsystems 120 Printer December 1982
Tandy Model 100 August1983 Watanabe Personal Plotter February 1982
Texas Instruments TI Professional May 1983 Wave Mate Bullet February 1984
Texas Instruments TI -88 July 1982 William Stuart Systems Chatterbox January 1984
Texas Instruments TI -99/4A March 1982 Wren Computers Wren April 1984
Texas Instruments 11-59 January1983 Xerox 16/8 February 1984
Torch Computers Torch January 1983 Xerox 820 January 1982
Tradecom Newbrain AD July1982
Tycom Microframe January 1984

SOFTWARE
PROGRAM
1-2-3
1-2-3
1982 Database Roundup
1983 Database Roundup
1983 Spreadsheet

Roundup

Accountancy Programs
(General)

Aquila

Benchmarks Explained
(Reference Article)

Beta
Brainstorm
Busifile
Busipost

Cardbox
Color Scarfman
Condor Database

Databases (Choosing One)
Dataplan
Dataprism
DBMS2
Delta
Desq
DMS
Dragon Disks

E40
Ecalc
Everyman
Expert -Ease

Falc
Financial Director
FMS80
Freqout

Homeword
HP41-C Text Editor
Home Accounts/Finance
Manager

A

B

C

D

E

F

H

ISSUE
April 1984
November 1983
December 1982
December 1983
December 1983

June 1983

September 1982

January 1984

August 1983
February 1984
January 1984
February 1983

August 1982
December 1982
November 1982

March 1982
August1983
March 1983
June1982
October1983
December 1983
March 1982
June1984

September 1982
July1983
February 1984
June1984

January 1984
June1983
April 1982
February 1982

February 1984
November 1982
January 1984

Personal Computer World Specials: 1984 Microcomputer
Benchtest Special: (£2.40 inc p&p) -20 leading micros

reviewed by the PCW team. Desktop Computing: (£2.25 inc
p&p)-comprehensive guide to using micros in your
business. Binders: (£3.95 each inc p&p)-keep your
copies in orderwith these strong, attractive yellow

binders.

r

Information Management
Infostar
Lisawrite

Master Planner
Master Planner
Mathemagic/G raphmagic
Micro FCS
Micropen
Microscript
Microtax
MS-DOS & CP/M-86
MS-DOS 2
Moneywise
Multiplan

Omnis
Open Access
Optimum

Peachcalc
Pearl
Perfect Cale
Personal Data Base
Petspeed
Plannercall
Prophet II

Rescue
Revelation

Sage 400 (Accounting)
Scred
Scripsit 2.0
Search and Find
Select
Silicon Office
System Builder
SoftwareVarious
Superdeflex
Superfile

The Financial Planner
The Spreadsheet
TK! Solver
Tomorrow's Office

View
Vision
Visi Cale
Visual!
Vu-Calc (for Spectru ml

Word Handler II
Word
Wordspell
Workslate
dBase II

IL

M

R

S

T

P

April 1984
September 1983
August1983

April 1984
October1983
August1983
October 1983
May1983
May1983
July 1983
October1982
May1983
June1984
April 1983

July 1983
June1984
November 1983

March 1984
October1982
October1983
March 1984
April 1983
May1983
March 1983

April 1983
April 1984

October1983
August1983
February 1982
December 1983
September 1982
July1982
June1984
April 1984
January1983
January1983

December 1983
September 1983
February 1984
June1983

August1983
November 1983
June1983
February 1984
September 1983

March 1983
June1984
March 1984
January 1984
May1982

1 Any one issue £1.50; all additional issues £1.00 each.
Benchtest special £2.40. Desktop Computing £2.25.
Binders £3.95 each. All prices include post and package.
*Overseas orders requiring Air Mail postage add £1.00 per
copy. Cheques/PO payable to Computing Publications Ltd,

53/55 Frith Street, London W1A2HG. Please allow
upto 3 weeksfordelivery and don'tforget to state your
name and full address with your order. State clearly on a
separate piece of paper the issue(s) you require and
enclose a cheque/PO.

EMI

Name _Address
1

L
PCW



WIN! a super VIP
day at SILVERSTONE
with SPECTRUM
and ACORN
On August Bank holiday August
27th There's a Super competition
starting NOW at SPECTRUM arran-
ged in conjunction with ACORN
Computers, there are Two prizes for
two people each of a Fabulous all
expenses paid day out at Silver -
stone Races.
Pick up an entry form from your
local Spectrum dealer Now! No
Purchase Required

Get Your Copy of

MICRO
UPDATE

Spectrum's own magazine
from your local Spectrum
dealer- NOW! All the info on
the very latest in home
micros and add-ons for your
computer.

SPECTRUM
PRICE

Byte Drive 500

£192

Designed by a British team to give
Oric owners a big increase in storage
capacity, at an economical cost

Byte Drive delivers a performance
of 500K Bytes (440K Bytes formatted)
from a double density disk drive. By
dramatically lowering access times
(3ms average) Byte Drive 500 allows
far more ambitious projects. It'll sup-
port functions like W.F. & a range of
business & scientific applications.

The Byte Drive 500 package incl-
udes: 3" F.D.D. Unit; Power Supply&
Mains Cable; Hybrid Interface Cable;
Master D.O.S. disk; 100 -page manual

Computer
Dealers

or prospective dealers. If you would
like to know more about becoming a
SPECTRUM APPOINTED DEALER on
an exclusive area basis please write to:
MIKE STERN or DUDLEY LANGMEAD
Spectrum UK Ltd,Burrowfield,
Welwyn Garden City, Herts or
Telephone (07073) 34761

Latest
News

 For up-to-date news,
information & offers from
SPECTRUM - see PRESTEL
page 600181 for details.

BBC Model B

Including Free!
III BBC Cassette recorder
 5 pieces of software

when you buy a BBC 13' from Spectrum.

The BBC MODEL B, probably the
most flexible personal microcomputer
available today. Using powerful BBC
BASIC, the BBC B is widely accepted as
providing the educational standard for
computer learning.

The model B features a variety of
interface ports allowing easy connec-
tion not just of ordinary peripherals but
also second processors or devices to
give access to teletext or prestel
services.

SPECTRUM PRICE

9
Opus Disk Drive

for BBC Model 113'
Here's the very latest in 51/4"

disk drives for your BBC Micro.
The Opus 5401 is a single -sided

40 Track drive with direct -drive
and microprocessor control. This
reliable and advanced drive has
our 1 -Year guarantee.

Call in at your local Spectrum
dealer and ask for the product by
name.

Including: MANUAL &
UTILITIES DISC.

Ori" Wit VW=

OPUS

SPECTRUM PRICE

1189
Not all stores carry every advertised item, please phone before making a Journey - prices correct at time of going to press E&OE

spectrum
CHARGE CARD

Up to £1000
Instant Credit

 There's up to £1,000 worth of Instant Credit
available on a Spectrum Chargecard. See your
local SPECTRUM dealer for written details (UK
mainland only) Typical APR -29.8%

spectrum

111111(31EAR

GUARANTEE

3 Year
Guarantee



The UK's most popular home micro computer range

Spectrum & Commodore
Spectacular

SX64 Portable
Commodore SX64 Corn- SPECTRUM PRICE
puter Plus:  MPS -801 
Easy script  Easy file 
Easy stock.
Total Package Value £1350

Commodore 64
-v t tIrS

f r

Plus:
 C2N Data Rec-
order  4 Games
cassettes  Quick -
shot joystick

Total
Package Value (293.95

SPECTRUM f199.95
PRICE

Total Package
value £293.95

SPECTRUM PRICE

£244.95

Plus:
Introduction

to Basic
Easy File

Commodore 64 Package

MPS -801
Printer
A superb dot matrix printer designed for Com-

modore home micros.
It has full graphics, (upper and lower case) and a

print speed of 50 cps. Paper is tractor -fed, and
accepts up to 80 characters per line. No interfaces
are needed for either the VIC-20 or the Com-
modore 64.

For standard single -sided single density 51/4
inch disks, storing over 174 kilobytes of
data. Disk controller and Disk Operating Sys-
tem are built in for memory economy. Can pro-
cess commands while the computer carries on
with other tasks. Extension bus allows you to
'daisy -chain' other peripherals.

1541 Disk Drive
Plus: Easy Script Future
Easy File Programs
Plus: Games Disk

All for £
Only

Finance

SPECTRUM PRICE

1701 Monitor
SPECTRUM PRICE

£229

Commodore

MPS -80 1
Printer

Plus:
 Easy script
 Games disk

29
Total
Package Price £304.00

SPECTRUM PRICE

£199.00
Spectrum Computer Centres have no connection whatsoever with the 2X -Spectrum Computer manufactured by Sinclair Research Ltd.

 As part of Spectrum's customer services, a corn-
prehenesive 3 -Year Guarantee is available on most of the
equipment sold by SPECTRUM stores, nationwide. Please
ask your local dealer to explain the scheme for your own
equipment.

More from Spectrum...



Micro Dealer UK's

Britains No.1 Weekly Software Chart

PROGRAM SUPPLIER MACHINE PRICE
Sabre Wolf Ultimate Spectrum E9.95
Mugsy Melbourne House Spectrum E6.95
Beachead Access CBM 64 E9.95
Valhalla 64 Legend CBM 64 E14.95
Tornado Low Level Vortex Spectrum E5.95
Lords of Midnight Beyond Spectrum E9.95
Hulk Adventure International Spectrum E9.95
Psytron Beyond Spectrum E7.95
Kosmic Kanga Micromania Spectrum ES.95
Sheep in Space Llamasoft CBM 64 E7.50
Hulk Adventure International CBM 64 E9.95
Beaky & the Eggsnatchers Fantasy Spectrum E6.50
Fighter Pilot Digital Spectrum E7.95
Jack & the Beanstalk Thor Spectrum E5.95
Tales of the Arabian Knights Interceptor CBM 64 E7.00
War of the Worlds CRL Spectrum E7.9S
House of Usher Anirog CBM 64 E6.95
Son of Blagger Alligata CBM 64 E7.9S
Loco Alligata CBM 64 E7.95
Star Trooper Melbourne House CBM 64 E6.95
Antics Bug Byte Spectrum E6.9S
Jet Set Willy Software Projects Spectrum ES.9S
Cavalon Ocean Spectrum E6.90
Encounter Novagen CBM 64 E8.95
Spitfire Alligata BBC E8.95
Gyropod Taskset CBM 64 E6.90
Automania Micro Gen Spectrum E6.95
Night Gunner Digital Spectrum E8.95
Inferno Richard Sheppard Spectrum E6.50
Titanic R & R Software Spectrum E7.95
Overdrive Superior BBC E7.95
Trashman New Generation Spectrum E5.95
Minitron Anirog VIC E4.95
Bongo Anirog CBM 64 E7.9S
Max Anirog VIC E4.95
Atic Atac Ultimate Spectrum E5.50
Hulk Adventure International BBC E9.95
Flight Path 737 Anirog VIC 20 E7.95
Football Manager Addictive Spectrum E6.95
The Quill Gilsoft CBM 64 E14.95
Auf Wiedersehen Pet Tynesoft Spectrum 1E5.95
Flight Path 737 Anirog CBM 64 E7.95
Where's my Bones Interceptor CBM 64 E7.00
Ad Astra Gargoyle Games Spectrum E5.95
Bozo's Night Out Taskset CBM 64 E6.90
Moon Alert Ocean Spectrum E5.90
Les Flics PSS Spectrum E6.95
Cook -Book Bug Byte Spectrum E9.95
747 Dr. Soft Electron E7.9S
Blue Thunder Richard Wilcox Spectrum E5.95

Amstrad Software all at £8.95
EDUCATIONAL Time Man 2 Roland on the ropes 3-0 Invaders
SOFTWARE Map Rally Electron 22622 Alien Break-in
Wordhang ARCADE GAMES Gems of Stradus Atom smasher
Happy Numbers Home Runner Chess Electro Freedy
World Wise Harrier Attack Laser Wrap Fire Blaster
Animal, Vegetable,Mine ral Sultans Maze Haunted Hedges Admiral Graf Spec
Happy Letters Spanner Man Codename Matt Star Commands
Happy Writing Oh Mummy )(anagrams Crazy Golf
Time Man 1 Roland in Care Hunter Killer Punchy

Superb value -for -money!

Memotech
MTX Series

Memotech MTX 512
64K RAM

16 User definable Function Keys  12 Key Numeric
Pad  Z80A at 4MHz  24K ROM containing MTX
BASIC  MIX NODDY FRONT PANEL DISPAY 
ASSEMBLER/DISASSEMBLER Video Display Pro-
cessor with 16K video -RAM  64K User RAM Twin
RS232 Communications Board ROM Expansions:
Node Systems  MTX PASCAL  MTX FORTH
Eight User Definable Virtual Screens  Up to 32
SPRITES

SPECTRUM PRICE

15
Also available MTX 500 32K RAM £275

FDX Disk Drive
Up to eight Floppy Drives Colour 80
Column Board (optional) Fast Access Silicon
Discs Powerful Floppy Disc Controller
Board CP/M 2.2 Supplied  Teletext Com-
patible

SPECTRUM PRICE £995.00
Memotech 32K RAM Expansion £50
Memotech 64K RAM Expansion £85.00
Memotech 128K RAM Expansion.... £160.00
Memotech RS232 Communication Port £60.00
SEPERATE EXPANSION ITEMS
Silicon Disc (256K) 6385.00
80 Column Colour Board £100.00
Floppy Disc Controller Board £230.00
7 Way Bus & Support Software
for S.0 £50.00
MEMOTECH SOFTWARE
Backgammon (Cassette) £8.95
Chess (Cassette) £9.95
Blobbo (Cassette) £6.95
Kilopede (Cassette) £6.95
Super Minefield (Cassette) £6.95

Spectravideo

3
SPECTRUM PRICE 11410 SPECTRUM PRICE

'23V "° 31245
Both complete with cassette player

and 2 pieces of software
Not all stores carry every advertised item, please phone before making a tourney - prices correct at time of going to press E&OE

Up to 11000spectrum

Instant Credit

 There's up to (1,000 worth of Instant Credit
available on a Spectrum Chargecard. See your
local SPECTRUM dealer for written details (UK
mainland only) Typical APR -29.8% GUARANTEE

3 Year
Guarantee



Atari 800XL

Powerful 64K RAM e Full -stroke
keyboard  Full sound with 31/2 octave
range  11 Graphic Display modes  Full
colour (256 Colours - 128 colours can be
displayed at one time) Ask to see this
super new micro at your local SPECTRUM
dealer NOW!

Atari 600XL. . . . £159.99

SPECTRUM PRICE

£24995
TRACK BALL £39.99

1010 CASSETTE RECORDER £49.99 SOFTWARE
1050 DISK DRIVE £299.99 DIG DUG £29.99
1027 LETTER QUALITY PRINTER £299.99 LONE RAIDER f14.99
1020 PRINTER PLOTTER £199.99 And many more

Monitors
Commodore Model 1701

A superb Colour Monitor with sound

SPECTRUM £230
PRICE

PHOENIX Amber £126.50
FIDELITY CM14 Colour £199.95
SANYO 14" Colour TV (ideal as a
monitor) £229..95
SANYO CDD 3125NB Colour
Monitor £285.35
SANYO 12" Green Monitor £99.95

Cumana
Disk Drives

FOR BBC
CS100E £175.95
CS100 £194.35
CS200E £224.25
CS200 £263.35

FOR DRAGON
DS250 £284.05
DS500 £332.35
DS1000 £355.35
DD500 £435.85

Oric Atmos

Lots of exciting programs
available
MI Built-in centronics printer
interface (no RS232 needed -
just plug in your printer)
NI Full -featured keyboard with
sculptured keys
 Seperate keys for cursor
control
 Built-in speaker
 Special sound effects for
game programmers

Check with
your local
Spectrum

Dealer
for low -low

prices

Sensational

Printer Offers
from Spectrum

Great
value from
Spectrum

uendata Printers
Just look at this for value - a true daisy-

wheel printer offering top quality printing
at a remarkably low price. Print speed is
18/20cps, uni-or bi-directional printing
(depends on software), variable pitch.
Tractorfeed additional extra

Alphacom 32
mono \\11

I

LOW LOW
SPECTRUM PRICE
Offer
ends

Aug 31st
'84 £5

95

ALPAHCOM 42 For Dragon, BBC,
Commodore, Atari (Interfaces extra)

Spectrum Price £79.95
Paper Rolls for Alphacom printers
Box of 5 rolls £6.00

SPECTRUM PRICE

£28995
Other Printer

Bargains
SEIKOSHA
GP50A f138.00
GP5OS Spectrum f138.00
GP500A £200.10
GP550A f299.00
GP100A £200.10
GP100A Mk11 £199.95
GP100AS-R5232 £200.10
GP100A Spectrum f228.85
GP100VC VIC 20/64 £200.10
GP250X Centronics/RS232 f270.25
GP700A Colour Printer f458.85
Friction Feed GP100/250X £28.75
SEIKOSHA INTERFACES & CABLES
Apple II to GP700A - Digiteck Super
Printmaster £112.70
RS232 for GP700A £92.00
Dragon Cable/BBC Cable

each at £11.50
Standard Centronics Parallel
Cable £23.00
EPSON
FX80 £503.70
FX80 - Tractor Feed £36.80
RX8OT £286.35
RX80 FT f327.75
MX82T/3 £342.70

Stack Light Rifle
For Commodore
64, VIC-20 &
ZX Spectrum
SPECTRUM £ 95
PRICE

Including 3 FREE Games
Available for the SPECTRUM, VIC-20, and the
COMMODORE 64 comes complete with 12
feet of cable and three exciting action software
games including 'HIGH NOON SHOOTOUT
with full sound effects.

Mot all stores carry every advertised item, please phone before making a journey - prices correct at time of going to press E&OE

 As part of Spectrum's customer services, a corn-
prehenesive 3 -Year Guarantee is available on most of the
equipment sold by SPECTRUM stores, nationwide. Please
ask your local dealer to explain the scheme for your own
equipment.

More from Spectrum...



Everything you've ever wanted for your

ZX Spectrum
DK'Tronics Keyboard
for ZX Spectrum
SPECTRUM 11. 40 'OM MI NE, fgli BO off

off of On MI fa NB Win .1TI
Oa at Or RR OR ON IN NI UN MO tO Olt

PRICE45 _es Fie XR al SR RN MS *a C311

New & Exclusive to Spectrum!

Indescomp
Super quality add-on's for ZX SPECTRUM

Sound 32K Ram Joystick Domestic
Amplifier Pack Interface Controller

'10 "
£39.95 £49.95

Alphacom Thermal printer for ZX SPECTRUM £59.95

Digital Tracer
from RD labs
for the ZX
Spectrum
£55.50

Quickshot
Joystick
SPECTRUM

PRICE

£ 11.95

STONECHIP ACCESSORIES
For the

ZX SPECTRUM
ECHO

AMPLIFIER

£19.95

Programmable

Joystick
Interface

'24."

Coming soon
SPECTRUM KEYBOARD
WITH SOUND NO NEED
TO TAKE YOUR SPEC-

TRUM APART

£59.95

..... ER

ill a 91 .111 II
111011111111161110

1111

401 "II 1111 III III

ZX Spectrum
48K

Spectrum Computer Centres have no connec-
tion whatsoever with the ZX Spectrum manu-
factured by Sinclair Research Ltd.

129"
Cheetah
32K RAM
Pack E39.95

Kempston
Joystick
Interface EI5
(Joysticks opt. extra)

Prism VTX 5000
Modem

NOW, YOUR ZX SPEC-
TRUM IS YOUR KEY TO THE
WORLD with the incredible
PRISM VTX 5000 MODEM
 Versatile modem for ZX Spectrum
(16K or 48K) versions  Slim design
fits easily, matches your micro IN Ins-
tant access to Prestel' & Micronet 800
information services III Instant com-
munication with other ZX Spectrum
users  Use the Prism VTX 5000 with
a Sinclair printer -and print Prestel
frames

SPECTRUM PRICE

CURRAH Speech Synthesiser. £29.95
DK'TRONICS Lightpen £19.95
DK'TRONICS DUALPORT Joystick
Interface £14.95
STACKLIGHT Rifle with
3 FREE GAMES £29.95

Sinclair ZX INTERFACE 2
The new ROM Cartridge/Joystick interface.
Loads programs instantly! Takes two joysticks!
Just plug in and play. ONLY £19.95

Plus New ROM cartridge software.

Books
GRANADA PERSONAL COMPUTING TITLES
The ZX Spectrum and how to get the most from
it £5.95
The Spectrum Programmer £5.95
The Spectrum Book of Games £5.95
Introducing Spectrum Machine Code £7.95
The Apple il Programmer's Handbook.... £10.95
Programming with Graphics £5.95
The Dragon & how to make the
most of it £5.95
Computing for the Hobbyist & small
Business £6.95
Simple Interfacing Projects £6.95
The BBC Micro: An expert guide £6.95
Commodore 64 Computing £5.95
The Oric-1 and how to get the most from
it £5.95
The Dragon 32 book of games £5.95
Computer Languages and their uses £5.95
Lynx Computing £6.95
21 Games for the BBC Micro £5.95
Choosing a Microcomputer £4.95
Databases for fun & profit £5.95
Introducing the BBC Micro £5.95
SUNSHINE
The Working Spectrum £5.95
Functional Forth for the BBC £5.95
The Working Dragon 32 £5.95
Dragon 32 Games Master £5.95
The Working Commodore 64 £5.95
Commodore 64 Machine Code Master £6.95
The Working Dragon £5.95
The Working Spectrum £5.95
The Working CBM 64 £5.95
Dragon 32 Games Master £5.95
JOHN WILEY
Atari Basic £9.75
Using BBC Basic £6.95
Winning games on the Commodore 64 £5.95
Hot programs to feed your Dragon £6.95
ZX Spectrum explored £5.95
Mastering th a Spectrum £5.95
Mastering the Vic 20 £5.95
Small business computers for the first time
users £7.95

Not all stores carry every advertised item, please phone before making a journey - prices correct at time of going to press ELOE

spectrumI , Up to £1000 available on a Spectrum Chargecard. See your
 There's up to £1,000 worth of Instant Credit

CHARGE C.ARD local SPECTRUM dealer for written details (UK
remainland only) Typical APR -29.8%n

spectrum

Malta
GUARANTEEIRV

3 Year
Guarantee



There's a Spectrum near you...
AVON

IATH Software Plus, 12 York St
el: (0225) 61676
VESTON-S-MARE K & K Computers,
'2 Alfred St Tel: (0934)419324

BEDFORDSHIRE
!UNSTABLE Dormans 7-11 Broad Walk
el. (0582) 65515
EIGNTON BUZZARD The Computer Ctr
it Milton Keynes Music, 17 Bridge St
el: (0525)376622
,UTON Terry -More, 49 George St.
'el: (0582) 23391/2

BERKSHIRE
3RACKNELL Computer Centre, 44 The

3roadway. Tel: (0344) 427317
'OUGH MU Games and Computers 245
sigh St Tel: (0753) 21594

BUCKINGHAMSHIRE
3LETCHLEY Rams Computer Centre,
117 Oueensway. Tel: (0908) 647744
:HUNAN Reed Photography & Comp-
tters, 113 High St. Tel: (0494) 783373

CAMBRIDGESHIRE
CAMBRIDGE K P Computers Ltd. 19/20
Market St. Tel: (0223) 312240
(Open 6 Days)
PETERBOROUGH Ptrbrgh Communications,
91 Midland Rd. (0733) 41007

CHANNEL ISLANDS
GUERNSEY Gruts, 3-5 The Pullet
St Peter Port. Tel: (0481) 24682
JERSEY Audio & Computer Centre.
7 Peter St, St Helier. Tel: (0534) 74000

CHESHIRE
ALTRINCHAM Mr Micro 28 High St
Tel: (061) 941 6213
CREWE Microman Unit 2,
128 Nantwich Rd. Tel: (0270) 216014
ELLESMERE PORT RFR Computers, 1
Pooltown Rd. Whitby. Tel: 051 356 4150
MACCLESFIELD Camera & Computer Cen-
tre 118 Mill St. Tel: (0625) 27468
STOCKPORT Wilding Ltd.
1 Little Underbank Tel: (061) 480 3435
WARRINGTON Wildings, 111 Bridge St
Tel: (0925) 38290
WIDNES Computer City, 78 Victoria Road.
Tel: (051) 420 3333
WILMSLOW Swift of Wilmslow, 4-6 St.
Annes Parade. Tel: (0625) 526213

CLEVELAND
MIDDLESBOROUGH McKenna & Brown,
206 Linthorpe Rd. Tel: (0642) 222368

CORNWALL
ST AUSTELL A B & C Computers, Duchy
House, 6 Lower Aylmer Sq.
Tel: (0726) 67327

CUMBRIA
BARROW-IN-FURNESS Barrow Computer
Centre. 2/4 The Mall. Tel: (0229) 38353
CARUSLE The Computer Shop, 56-58
Lowther St. Tel: (0228) 27710
PENRITH Penrith Communications,
14 Castlegate. Tel: (0768) 67146
Open Mon -Fri till 8pm
WHITENAVEN P D Hendren 15 King St
Tel: (0946) 2063

DERBYSHIRE
ALFRETON Gordon Harwood 69-71 High
St. Tel: (0773) 832078
CHESTERFIELD The Computer Centre,
14 Stephenson Place Tel: (0246) 208802
DERBY C T Electronics, at Camera Thorpe,
The Spot Tel (0332) 360456

DEVON

EXETER Seven Counties (Computers) Ltd., 7
Paris Street Tel: (0392) 211212
EXMOUTH Open Channel, 30 The Strand.
Tel: (0395) 264408
PLYMOUTH Syntax Ltd., 76 Cornwall
St Tel: (0752) 28705
TIVERTON Actron Micro Computers,
37 Bampton St. Tel: (0884) 252854
TORQUAY Devon Computers, 8 Torhill Rd.,
Castle Circus. Tel: (0803) 526303 .

DORSET
BOURNEMOUTH Lansdowne Computer Ctr
1 Lansdowne Crescent Tel: (0202) 20165

DURHAM
DARLINGTON McKenna & Brown,
102 Bondgate lel (0325) 459744

ESSEX

BASILDON Godfrey's 28-32 East Walk,
Tel: (0268) 289379
B ASILDON Godfrey's Computer Centre, 5
Laindon Main Centre Laindon. Tel: (0268)
416747
CANVEY ISLAND Tower Radio Ltd., 43 High
St Tel: 0268 682211
CHELMSFORD Maxton Hayman Ltd.,
5 Broomfield Rd. Tel: (0245) 354595
COLCHESTER Colchester Computer Ctr.
16 St. Botolphs St. Tel: (0206) 47242
GRAYS H Reynolds. 79 Orsett Rd.
Tel: (0375) 5948
ILFORD Woolfmans, 76 Ilford Lane.
Tel: (01) 478 1307
ROMFORD Computer Centre, 72 North St.
Tel: 0708 752862
SOUTHEND Computer Centre 332 London
Rd. Tel: T.B.A.

HAMPSHIRE
B ASINGSTOKE Fisher's, 2-3 Market
Place. Tel: (0256) 22079
PORTSMOUTH (Waterleevilli)G B
Microland, London Rd., (Opp. Co-op)
Tel: (07014) 59911
SOUTHAMPTON RJ Parker & Son Ltd.,
11 West End Rd., Bitterne.
Tel. (0703) 445926
SOUTHAMPTON L T.C. Ltd., 112 East St,
Tel: (0703) 333958/24703
WINCHESTER Winchester Camera &
Computer Centre. 75 Parchment St.
Tel (0962) 53982

HEREFORD
HEREFORD Melgray Hi -Tech Ltd.,
49 Broad St. Tel: (0432) 275737

HERTFORDSHIRE
BORENAMWOOD Master Micro,
36 Shenley Rd. Tel: (01) 953 6368
HITCHIN Camera Arts (Micro Computer
Division), 68A Hermitage Rd.,
Tel: (0462) 59285
POTTERS BAR The Computer Shop,
197 High St Tel: (0707) 44417
ST ALBANS (Harts) Clarks Computer
Centre 14-16 Hollywell Hill.
Tel: (0727) 52991
STEVENAGE D J Computers, 11 Town
Square. Tel: (0438) 65501
WATFORD SRS Microsystems Ltd., 94 The
Parade, High St. Tel: (0923) 26602
WELWYN GARDEN CITY D J Computers, 40
Fretherne Rd., Tel (07073) 28435/28444

HUMBERSIDE
B EVERLEY Computing World, 10 Swaby's
Yard Dyer Lane. Tel: (0482 881831
GRIMSBY RC Johnson Ltd., 22 Friargate,
Riverhead Centre. Tel: (0472) 42031
NULL The Computer Centre,
26 Anlaby Rd. Tel: (0482) 26297

ISLE OF MAN
DOUGLAS T H Colebourn Ltd.,
57-61 Victoria St Tel: (0624) 3482

ISLE OF WIGHT
COWES Beken & Son. 15 Bath Rd. Tel:

(0983) 297181

KENT
BECKENHAM Supa Computers Ltd., 425
Croydon Rd., Tel: (01) 650 3569
B ROADSTAIRS Video Vision 19/20 Willow
Court, St. Peters Park Road Tel: (0843)
63284 (No Early Closing Day)
B ROMLEY Computers Today 31 Market
Square Tel: (01) 290 5652
DOVER Kent Photos & Computers, 4 King St
Tel: (0304) 202020
GRAVESEND Marshalls Computers &
Cameras, 3 Windmill St Tel: (0474) 65930
RAINHAM Microway Computers Ltd., 39
High St Medway Towns.
Tel: (0634) 376702

SEVENOAKS Ernest Fielder Computers,
Dorset St. Tel: (0732) 456800
SITTINGBOURNE Computers Plus, 65 High
St Tel: (0795) 25677
TUNBRIDGE WELLS Modata Computers
Ltd. 28-30 St Johns Rd. Tel: (0892)
41555

LANCASHIRE
ACCRINGTON PV Computers,
104 Abbey St Tel: (0254) 36521/32611
B LACKBURN Tempo Computers, 9 Railway
Rd. Tel: (0254) 691333
BURNLEY IMO Computer Centre, 39/43
Standish St 11 1AP Tel: (0282) 54299
B URY (Lanes) Micro -North, 7 Broad St
Tel: (061) 797 5764
PRESTON Wilding's, 49 Fishergate.
Tel: (0772) 556250

LEICESTERSHIRE
MARKET HARBOROUGH Harborough Home
Computers, 7 Church St.
Tel: (0858) 63056

LINCOLNSHIRE
UNCOLN MKD Computers, 24 Newlands,
Tel: (0522) 25907

LONDON
FA Percivals, 85 High St. North, East Ham.
Tel: (01) 472 8941
El7 Erol Computers Ltd., 125 High -Street
Walthamstow Tel (01) 520 7763
EC1 Pedro Computer Services Ltd., 47
Clerkenwell Road Tel: (01) 251 8635
E112 Devron Computer Centre, 155 Moorgate
Tel: (01) 638 3339/1830
N 14 Logic Sales, 19 Broadway, The Bourne,
Southgate Tel: (01) 882 4942
N20 Castlehurst Ltd. 1291 High Rd.
Tel: (01) 446 2280
N W4 Da Vinci Computer Store, 112 Brent
St, Hendon Tel: (01) 202 2272
SE1 Vic Odden's 6 London Bridge Walk.
Tel: (01) 403 1988
SEG Square -Deal, 373-375 Footscray Rd,
New Eltham. Tel: (01) 859 1516
SE15 Castlehurst Ltd., 152 Rye Lane,
Peckham. Tel: (01) 639 2205
SW5 CLM/Matmos 264 Earls Court Tel: (01)
373 458/6333
SW1I1 Buffer Micro Shop, 310 Streatham
High Rd. Tel: (01) 769 2887
SW19 Emcom, 31 High St, Wimbledon. Tel:
(01) 947 7678
WI Computers of Wigmore St, 87 Wigmore
St. Tel: (01) 486 0373
W1 GK Photo & Computers, 92-94 Wardour
St. Tel: (01) 437 0182
W1 Sonic Foto & Micro Centre, 256
Tottenham Court Rd. Tel: (01) 580 5826
WT TK Electronics, 11/13 Boston Rd.,
Hanwell. Tel: (01) 579 2842

MANCHESTER
GREATER

BOLTON Wilding Ltd., 23 Deansgate.
Tel: (0204) 33512
MANCHESTER Lomax Ltd., 8 Exchange St
St. Ann's Square. Tel: (061) 832 6167
OLDHAM Home & Business Computers Ltd.,
54 Yorkshire St Tel: (061) 6331608
ROCHDALE Home & Business Computers,
75 Yorkshire St. Tel: (0706) 344654
SWINTON Mr Micro Ltd., 69 Partington
Lane. Tel: (061) 728 2282
Late Night Friday
WIGAN Wilding Ltd., 11 Mesnes St.
Tel: (0942) 44382

MERSEYSIDE
B IRKENHEAD Fairs Cameras Hi-Fi, Dacre
Hill, Rock Ferry. Tel: (051) 645 5000
N ESWALL Thornguard Computer Systems,
46 Pensby Rd. Tel: (051) 342 7516
H UTTON Ian Houghton 5 Huyton Hey Rd.
Tel: (051) 489 5785
UVERPOOL Beaver Radio, 20-22 White -
chapel. Tel: (051) 709 9898
UVERPOOL (Aintree) Hargreaves, 31-37
Warbreck Moor. Tel: (051) 525 1782
SOUTHPORT Central Computers, 575 Lord
St Tel: (0704) 31881
ST HELENS Studio 55, 55 Ormskirk St.
Tel: (0744) 39496

MIDDLESEX

EDGWARE GK Photographic & Computers
106 High St Tel: (01) 951 1000
N ARROW Camera Arts, (Micro Computer
Division) 42 St Ann's Rd.
Tel: (01) 427 5469
STAINES Spelthorne Microsystems Ltd. 2
Kingston Rd. Tel: (0784) 55659/55554
TEDDINGTON Andrews, Broad St.
Tel (01) 977 4716
UXBRIDGE J K L Computers, 7 Windsor St
Tel: (0895) 51815

NORFOLK

FAKENNAM Fastview, 12 Norwich Rd.
Tel: (0328) 51319
NORWICH Sound Marketing, 52 St
Benedicts St Tel: (0603) 667725
THETFORD C B & Micros, 21 Guidhall St
Tel: (0842) 61645

NORTHAMPTONSHIRE
N ORTHAMPTON Dormans, 22 Princes Walk
Grosvenor Centre. Tel: (0604) 37031

NOTTINGHAMSHIRE
N OTTINGHAM Jacobs Computers, 13
Middlegate Newark. Tel: (0636) 72594
WORKSOP Computagrafix, 132 Bridge St.
Tel: (0909) 472248

NORTHERN IRELAND
BELFAST Arthur Hobson Ltd., 37 Great Vic-
toria St. Tel: (0232) 246336
PORTSDOWN Pedlows, 16 Market St.,
Craigavon Co Armagh. Tel: (0762) 332265
LONDONDERRY Foyle Computer Systems,
3 Bishop St. Tel: (0504) 268337
N EWRY Newry Computer Centre 34
Monaghan St. Tel: (0693) 66545

NORTHUMBERLAND
MORPETH Telerents 31 Newgate St Tel:
(0665) 513 537

OXFORDSHIRE
ABINGDON Ivor Fields Computers, 21 Stert
St Tel: (0235) 21207
BANBURY Computer Plus, 2 Church Lane.
Tel: (0295) 55890
OXFORD Ivor Fields, 7 St Ebbes St.
Tel (0865) 247082

SCOTLAND
ABERDEEN North East Computers, 1-3 Ellis
St., Peterhead. Tel: (0779) 79900
AYR Vennals 6A New Bridge St
Tel: (0292) 264124
DUMFRIES Vennals, 71 English St
Tel: (0387) 54547
EDINBURGH The Silicon Centre,
6-7 Antigua St Tel: (031) 557 4546
GLASGOW Victor Morris Ltd., 340 Argyle St.
Tel: (041) 221 8958
HAMILTON Tom Dickson Computers, 8-12
Cadzow St Tel: (0698) 283193
STORNOWAY Cameron's Computers The
Playhouse. Tel: (0851) 3427

SHROPSHIRE
SHREWSBURY Computerama,
13 Castlegate. Tel: (0743) 60528
TELFORD Computer Village, 4 Hazeldine

House Telford Town Centre. Tel: (0952)

506771

SOMERSET
TAUNTON Grays, 1 St James St.
Tel: (0823) 72986

STAFFORDSHIRE
STAFFORD Computerama, 59 Forgate St
Tel: (0785) 41899
STOKE-ON-TRENT Computerama, 11 Mkt
Square Arcade Hanley. (0782) 268620
STOKE-ON-TRENT The Microchip, 37 Sta
lion Rd. Biddulph Tel: (0782) 511559

SUFFOLK

BURY ST EDMUNDS Guildhall Computer
Centre, 11 Guildhall St
Tel: (0284) 705772
IPSWICH Brainwave, 24 Crown St.
Tel: (0473) 50965
LOWESTOFT John Wells, 44 London Rd
North Tel: (0502 3742

SURREY

CAMBERLEY Camera Arts (Micro Computer
Division), 36 High St Tel: (0276) 65848
CHERTSEY Chertsey Computer Centre, 1

Windsor St. Tel: (093281 64663
EPSOM The Micrd Workshop, 12 Station
Approach Tel: (03727) 21533
HASLEMERE Haslemere Computers, 25
Junction Pl. (Adj. Rex Cinema)
Tel: (0428) 54428
N EW MALDEN Surrey Micro Systems, 31
High St Tel: (01) 942 0478
RICHMOND Crest Computer Services, 8 Hill
St. Tel: (01) 940 8635
WALLINGTON Surrey Micro Systems Ltd,
53 Woodcote Rd. Tel: (01) 647 5636
WOKING Harpers, 71-73 Commercial Way.
Tel: (04862) 61061

SUSSEX

BEXHILL -ON -SEA Computerware, 22 St
Leonardo Rd. Tel: (0424) 223340
CRAWLEY Gatwick Computer Services, 62
Boulevard. Tel: (0293) 37842
UTTLEHAMPTON Alan Chase Ltd., 39 High
St Tel: (09064) 5674

WALES
ABERDARE Inkey Computer Services Ltd.,
70 Mill St. The Square Trecynon.
Tel: (0685) 881828
ABERYSTWYTH AberData at Galloways, 23
Pier St. Tel: (0970) 615522
CARDIFF Randall Cox, 18-22 High St
Arcade. Tel: (0222) 31960
LLANDUDNO (Gwynedd) Computer Plus
Discount, 15 Clomnel St Tel: (0492) r 9943
N EWPORT (Gwent) Randall Cox, 118
Commercial St Tel: (0633) 67378
PEMBROKE Randall Cox, 19 Main St.
Tel: (064) 682876
WREXHAM T E Roberts, 26 King St.
Tel: (0978) 364404/364527

WARWICKSHIRE
N UNEATON Micro City 1A Queens Road Tel:
(0203) 382049
RUGBY The Rugby Micro Centre, 9-11
Regent St Tel: (0788) 70522

WEST MIDLANDS
COVENTRY Greens, 22 Market Way.
Tel: (0203) 28342
DUDLEY Central Computers, 35 Church Hill
Precinct. Tel: (0384) 238169
WEST BROMWICH Bell & Jones, 39 Queens
Square. Tel: (021) 553 0820

WILTSHIRE
SALISBURY Whymark Computer Centre, 20
Milford St Tel: (0722) 26688

WORCESTER

KIDDERMINSTER Central Computers, 20-
21 Blackwell St. Tel: (0562) 746941
WORCESTER David Waring Ltd., 1 Marmion
House High St Tel: (0905) 27551

YORKSHIRE
B RADFORD Erricks, Fotosonic House Raw-
son Square. Tel: (0274) 309266
DEWSBURY Home & Business Computers,
59 Daisy Hill. Tel: (0924) 455300
DONCASTER The Soft Centre 8 Queens -
gate Waterdale Centre Tel: (0302) 20088
H UDDERSFIELD Richards (Formerly
Lauries) 12 Queen St. Tel: (0484) 25334
N ULL Computer Centre 26 Anlaby Rd. Tel:
(0482) 26297
LEEDS Bass & Bligh, 4 Lower Briggate.
Tel: (0532) 454451
YORK York Computer Centre 7 Stonegate
Arcade. Tel: (0904) 641862
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1OCOMPUTER IS
[TARY CONFINEMENT

Abusiness thrives on the
free flow of information. Accounts,
production control and sales staff
invariably need access to the same
data.

The microcomputer was
supposed to enhance this process by
making it faster, more accurate and
more efficient.

By an odd quirk, however,
many microcomputer users lose
their freedom to exchange
information. By acquiring inflexible
`stand alone' systems they, in effect,
put their information into solitary
confinement.

The astonishing success of
Comart Communicator multi-user
systems is largely because they don't
imprison you in this way and allow
you to share computer power and
performance among all the key
members of your staff.

To be specific, up to nine
users can share the same processing
unit and data storage facilities whilst
making economic use of expensive
peripherals such as printers, plotters
and tape back-up units. Each extra
user shares access to the system
merely by the addition of a simple
VDU and keyboard. All of which
represents a big saving over buying a
complete computer for each.

The Communicator range of
15 models provides everything you
could want in a microcomputer
system. Depending on the
number of users, the
complexity of your
applications and the memory
size and storage capacities
required, you can be
assured of finding
precisely the
system you need -
and pay only
for that. The
Communicator
now comes with
the new Intel 286
powerhouse 32 -bit
processor as well
as the established 8 and 16 bit
models. There's also a choice of
memory from 64K-1Mb and of
storage capacities on floppy disks or
5, 20 or 40Mb integral Winchester
disk drives.

The great difference with the
Communicator range, of course, is its
modular design.

You can stay right up with
the latest technologies or expand
and upgrade your current systems,
simply with the change of a circuit
board or two. Add-on modules can
also provide additional storage and
back-up. The Communicator's
modularity ensures your investment
is safe, because when in the future
you decide you want to share
computer power with more users,
you can simply expand your system
without writing off the cost and
starting all over again.

From 1-9 users can share a Communicator 'multi-user' system.

It may not surprise you to
know that the Communicator

hardware is among the
hardest around, working
for thousands of prudent

companies worldwide -
and having met the
stringent requirements

of the CCTA - that
includes the
Government.

But however tough the
hardware, it's the software which
enables you to use it, so it's good to
know that the Communicator gives
you access to all the business and
commercial standards such as Word
Processing, Financial Planning,
Accounting Suites, Database
Management and Stock Control, plus
communications to IBM and ICL
mainframes. And also far beyond
with specialist suppliers providing
`industry -specific' software.

As a nice bonus,
Communicators also come with the
very latest operating systems,
including Digital Research's multi-
user Concurrent CP/M which
enables you to switch from up to four
programs simultaneously so your
secretary won't have to clear the
screen or save work on disk when
you need an urgent report updated
or a fast printout.

And it might interest you to
know that the other chap in
Cambridge isn't the only one batting
for Britain. We're British too and one
of the longest -established computer
manufacturers around. This has the
practical advantages of better service
for our customers through a
nationwide network of specialist
dealers plus the maintenance back-
up of our `Microserve' organisation.

When you choose from the
Communicator range you go for the
freedom to extend the benefits of a
microcomputer system throughout
your business. One that will protect
your investment, grow as you grow,
and never grow old.

Ask us for the key - send for
our colour brochure and we'll also
give you details of your nearest
Communicator dealer.

comart
Comart Computers Limited, Little End Road, Eaton Socon, St. Neots,

Huntingdon, Cambridgeshire PE19 3JG
Tel: (0480) 215005 International + 44 - 480 -215005 Telex: 32514 Comart G

A memberof the ,iiCchart Group of Companies

THE MICRO THAT'S GOT PEOPLE TALKING
Name.

Company:

Position:

Address.

PCW 8/84

All products referred to are trademarks or registered trademarksof the companies of origin.



A World Of Information
Available to you with Nightingale, the new
multi -function modem from Pace.

Nightingale is by far the most versatile modem
available, at the price, for either home or
business use. It offers Prestel/Viewdata
baud rates (1200/75 Er 75/1200)
alongside 300/300 baud full duplex
for communication between the
Apple and other computers,
including bulletin boards.

Nightingale will operate at
both European and Bell
frequencies for com-
patibility with  CCITT
and American systems.

The state-of-the-art
modem chip technology em-
ployed in Nightingale requires
minimal support circuitry resulting in low
power consumption, low cost, bigh quality
and extreme reliability.
Nightingale being 'hard wired' is not subject to the noise
interference errors common to outdated acoustically coupled
devices. In addition Nightingale features a simple self test facility for
easy installation, and utilises a fully buffered RS 423/232 serial
interface.

However, to use such a versatile modem to its fullest potential
with the Apple, you will require a multi -baud rate serial interface
card and communications software. This is where Pace can offer
a total solution, a variety of packages that will allow you to access
Prestel and Micronet, rummage through bulletin boards and
chat to other Apple users. Imagine full Prestel graphics and text,
double height characters, page tagging and many other features.

Just look at the possibilities:- Prestel, Micronet, Viewfax,
Homelink, Telecom Gold, bulletin boards and the ability to chat
to literally thousands of other computer users.

Nightingale itself, for the Apple and other computers,
as just £119 + VAT.

For further details of the range of software and inter-
faces available from Pace please write or telephone for a
comprehensive fact sheet.

PACE SOFTWARE LTD.
92 NEW CROSS STREET,
BRADFORD BD5 8BS.
Tel. (0274) 729306
Telex 51564
This modem incorporates the very latest in
communication technology and is therefore
not yet B.A B.T. approved.



De WRY OR EM
What can we say about our new disk drive? It's got everything except an expensive price tag.
Whether you're a first time buyer or looking to upgrade your system, this is the drive for you.

Fully guaranteed

Direct drive

Half -height

Zero track sensor

The BranDrive (Fully IlppIE© or BEl( Mira compatible)

Single sided driue 1129.115 ±um

Double sided driue 1144115 +URT
Complete with cable and manual -

just plug it in and drive it away.
We can offer the drive at this low price because we buy in bulk from an international

manufacturer, test and brand the equipment in our London laboratory.
We've been supplying disks and drives to OEMs and institutions for four years and only now

have we decided to sell direct to the consumer and pass on the savings.

Access cards (24 hours) 01-930 1612
Personal callers welcome.

Disco Technology Ltd., 20 Orange Street, London WC2H 7ED

Please rush me (qty) Apple compatible XLTRON drives at £150 each (inc. VAT and p+ p)

(qty) BBC compatible single sided drives at £150 each (inc. VAT and p+p)

(qty) BBC compatible double sided drives at £169 each (inc. VAT and p+p)

Free Utilities Disk with BBC compatible drives.
Please send details of XLTRON Diskettes 

I enclose my cheque for £

or debit my Access card No Signature

Name

Address

Etran P C W 4 Postcode

TO: Disco Technology Ltd., 20 Orange Street, London WC2H 7ED

©Apple is the trade mark of Apple Computers Inc.



STILL MORE
(Limited

SHOCKING
period clearances)

NEWS!!

EPSON Printers from £185
SHINWA Printers for £165
DISKS (BASF) 5.25" and 8" from £1.00 each
DISK cases (hold 10) £1.50 each
BBC Parallel leads £10 each
DAISYWHEEL Printers from £255

These and
If you are in the neighbourhood

Phone
for more

Nationwide delivery
(all prices

AminAM,Lr
micro miracles

lots more bargains always on offer.
call at our showroom next to Winchester BR station.

0962 66191
shocking news

at £5 a parcel - disks from £1.00
ex -VAT and subject to availability)

50A Stockbridge Road,
Winchester, Hants S022 6RL,
England

,001.4.41.11013
WSW)

114 130,1313

01.3A3Nif.
IN1.1

0 BBC MICRO
USER SUPPORT -

 10 ISSUES OF BEEBUG MAGAZINE MAILED FREE TO MEMBERS  30
EXCITING GAMES AND VISUAL PROGRAMS  43 SOFTWARE REVIEWS  33
HARDWARE REVIEWS  16 BOOK REVIEWS  150 HINTS AND TIPS  25
APPLICATION PROGRAMS  SERIES OF ARTICLES FOR BEGINNERS  MANY
ADVANCED TECHNICAL ARTICLES  NEWS AND PRODUCT INFORMATION
 PLUS SPECIAL OFFERS  BIG DISCOUNTS ON A WIDE RANGE OF
PRODUCTS  EVENTS  BRAIN TEASERS  LOCAL CLUBS  FULL

MAGAZINE INDEX

A YEARS SUBSCRIPTION WOULD HAVE BOUGHT YOU ALL THIS
Figures based on the 10 issues of BEEBUG Volume 2.

BUT IT'S NOT TOO LATE TO JOIN FOR VOLUME THREE

BEEBUG PUBLICATIONS LTD. PO BOX 109, HIGH WYCOMBE, BUCKS

PLEASE ENROL ME FOR VOLUME 3 of BEEBUG AT £9.90 (10 ISSUES)

NAME

ADDRESS

AMOUNT ENCLOSED

BEEBUG HAS BEEN ESTABLISHED
FOR TWO YEARS AND NOW HAS
OVER 25,000 MEMBERS. IT OFFERS
TOTAL USER SUPPORT TO ALL BBC
MICRO USERS.

PLEASE MAKE CHEQUES MADE PAYABLE TO BEEBUG PUBLICATIONS LTD.
AND SEND TO:- DEPT 6 PO BOX 109, HIGH WYCOMBE, BUCKS.

(DISTRIBUTION AGENTS FOR BEEBUG)



Halfa box is
better than one.
50 s/s d/d disks + box - £50 plus VAT and P + P

50 d/s d/d disks + box - £75 plus VAT and P + P

25 s/s d/d disks + box - £29 plus VAT and P + r
25 d/s d/d disks + box - £39 plus VAT and p P

Every order of 25 or 50 comes packed in
the same rigid plastic storage box with
four dividers, and all disks carry our five
year guarantee.

To order, just clip the coupon below.
We accept orders from all government bodies, schools, universities, libraries, armed forces etc.
We despatch on receipt of an official purchase order.

If you can't raise a cheque without an invoice please post or telephone your order and we'll send you a proforma by return.

Disco Technology Limited, 20 Orange Street, London WC2H 7ED. Telephone 01-930 1612

rPlease rush me (qty) box(es) with 50 s/s disks at £59.50.

(qty) box(es) with 25 s/s disks at £33.65.

(qty) empty box(es) at £11.
(Prices include VAT and P + P. I enclose cheque for
or debit my Access card no. _

Name
Address _

LPostcode Telephone

Signature

(qty) box(es) with 50 d/s disks at £87.25.
(qty) box(es) with 25 d/s disks at £47.15.

PCW 8 84

1

To Disco -Technology Ltd,
20 Orange Street,
London WC2H 7ED

Xlt-
© Certain Advertising Ltd 01-930 1612

III
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(HOME AND CONTINENTAL
COMPUTER SERVICES) LTD

Announces their total business package
for the ACORN BBC machine

The package comprises of:

Integrated Accounting
Systems for BBC 32K Micro
 Simultaneously and automatically integrates several

accounting functions, thereby saving hours of tedium on routine
invoicing and bookkeeping.

 Provides accurate and up to date management information,
including Balance Sheets . . . all at the touch of a button.

 Modules available as above for existing BBC Micro business
£99.95 users. Complete systems comprising Microcomputer, Disk

per drive,
module Printer and Monitor available from £1,299 + VAT.

- 4

SIMMIN Serious Software

44t.

PAYgOLL

st00.
c",e,Gtc'

All S/W fully supported by HCCS. Credit facilities (subject to status) written details on request.

Contact HCCS by writing to:
R. C. TURLAND or V. I. BROWN at

HCCS (Home and Continental Computer Services) LTD.
FREEPOST, 22 MARKET SQUARE, BIGGLESWADE,

BEDS. SG18 8BR Telephone: 0767 318844
The above delivered to your door by courier service and ready to run.

PCW 253



ACINTOSH
APPLE 32 TECHNOLOGY

AT A PRICE YOU CAN AFFORD
Macintosh is the perfect small business computer based on the powerful and
much acclaimed Apple Lisa. It will help you to prepare letters and reports, run
the company accounts, produce charts and presentation slides and more
importantly it is easy to use. It can beset up in minutes, learnt in hours and will
last for years.
Call in for a free demonstration or phone for a comprehensive information pack.

MACINTOSH. The lightweight
computer module has a high
resolution 9" screen and a built-in
31/2 disk drive. It is accompanied by
a keyboard and the famous mouse.

ALL FOR £1795
Inc. MacWrite and MacPaint
Software.

MACINTOSH SOFTWARE
Microsoft Multiplan £149.00
Microsoft Basic £99.00
Microsoft Chart £99.00
12 months software
maintenance contract £200
(Prices ex VAT)

Full after sales
service and 1 year
guarantee

Open Mon -
Sat 9.30am-
6.00 pm

THE BUSINESS COMPUTER STORE

241 Baker Street, London NW1. Telephone: 01-486 7671
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SEESCAN DEVICES-

IMAGE PROCESSING SYSTEMS
At SEESCAN, we design and build high quality profes-
sional image processing equipment, specialising in the
design and construction of real time framestores and
hardware processing systems.

Our products include:
Mk II SEESCAN DIGITAL CAMERA for the BBC Micro -
incorporating :
* CCTV camera with live digital output
* Real time frame grab - frame stored in camera

memory in 1/50 second
* 16K RAM framestore with Z80A dedicated processor

for very fast image processing in the camera
* Integral power supply
* Comprehensive software package
A complete image processing package for the BBC at
£680.00+ VAT

FRAMESTORES with interfaces designed for your com-
puter system - resolutions from 256 x 256 x 6 bits to
800 x 800 x 21 bit colour.
STAND-ALONE IMAGE PROCESSING SYSTEMS from
256 x 256 x 6 bit resolution to 512 x 512 x 21 bit colour.

HARDWARE AND SOFTWARE DESIGN
AND CONSULTANCY

We invite you to see our equipment and discuss your
interest with us at the PCW Show Sept 20-23 on stand
326 next to the Acorn and Sinclair stands.

SEESCAN DEVICES
25 GWYDIR STREET,

CAMBRIDGE CB1 2LG
Tel: 0223 61376/314553

SOFTWARE
INFORMATION LTD

* We hold a library of information on
software

* This library contains detailed
information on business software for
micros and minis

* You can use it as a single impartial
source of information to assist you
finding the correct software

* Our computer will list all the options that
fit your requirements so you can be
satisfied you have made the right choice

* Once we have found what you're looking
for we can then put you in contact with a
supplier who is qualified to show you the
software working

* OUR SERVICE IS FREE AND IS
DESIGNED TO SAVE YOU TIME AND
ENERGY IN UNNECESSARY RESEARCH

* Phone this number and we will help you
find the software you need

Sr% 01-625 5404 21%

-SEESCAN DEVICES
254 PCW



VIC-20 16K

o play/joystick required

bo-cassette

w from HesWare

HesWare action play
FOR you: a dematerialiser-gun, magic crowns and ropes,

an extra life every treasure you take. AGAINST you:
the Pharaoh and his guardian Mummy, a Winged Avenger,

deadly traps and arrows. BEFORE you:
the hunt for keys and untold wealth,

deep in the mystery passages of the tomb;
a word -code to crack to work up through

four levels of play. PLAY POWER:
shattering graphics and

high mobility.

By Alick Dziabczenko

,aoh's Curse 'm is a graphics adven-
ture -iby of the most intrepid adven-
turer.th. ' treasure awaits: guarded
by all manne, ' danger including the
pharaoh and the y. -,dian mummy.

Joystick Required.
RAM Expansion Not Require,

rHesWare Turbotape
All the speed of a disk -drive, but not

the cost. This program will
load- amazingly -

in under a minute.

Dr your copy of 'Pharaoh's Curse'

at. No. HSEA 103). Available
>m all good computer soft -
are stockists.
.ind me (tick as required)

My local stockist's address

Your full list of games

copy/ies of this game

£9.95 each £ : p

single P&P sum : 30p
)tal to send £ : p

Method of payment
By cheque or PO (no cash) made
payable to TECS
BARCLAYCARD

io Buy kwth Access

By Access or

Barclaycard

I

Enter card no. Sign below:

Credit card sales: UK buyers only.
Response within 21 days.

To: Thorn EMI Computer Software
Distributors, 296 Farnborough Road,
Farnborough, Hants., GU14 7N F.
Phone: (0252) 518364.
Name

Address

APCW6

THORN EMI
Computer
Software
Distributors

DMPUTER SOFTWARE DISTRIBUTORS FOR: CREATIVE SPARKS / HESWARE / IUS / MAINSTREET / TOIL / DATAMASTER / HUMAN EDGE



For the Apple Ile III an

QUARK
WORD JUGG'

Word Processor

0

0

OFFICE
AUTOMATION
TOOLS

The Quark range of easy to use software packages for the Apple
Ile, Ilc and III, are now available from Pace.

WORD JUGGLER
Word Juggler is incredibly easy to use, and has virtually nothing to
memorise. This is because it comes complete with a special
keyboard template and replacement key caps to identify editing
functions, in addition it is also one of the first software packages to
utilise ProDOS.

; C K"
_CKER

WITH 5G000 WORD DICTIONARY
AND NEW

WORD GUESS MI' FEATURE!

Word Juggler is flexible and incorporates a
substantial number of editing and cursor
movement options, documents can be printed
at the touch of a button, with text emphasised
or underlined as desired on most printers. It can
handle continuous or sheet fed paper, and
using the 'Special Print Document' Key, Word
Juggler can produce multiple copies or copies
of special pages.
Word Juggler is versatile, documents can be
displayed in the final form before printing up to
254 characters wide, ard horizontal scrolling in
the display mode allows viewing of documents
more than 80 columns wide. It features
automatic page numbering, easy creation of
'form letters' and files created with Word
Juggler on the Apple III may be read on the
Ile/ Ilc and vice versa.
Word Juggler is unique because it incorporates
'Lexicheck', a high performance spelling
checker which virtually eliminates typograph-
ical errors and common misspellings. With
Lexicheck one Keystroke allows you to check
the spelling in your document at a rate of 8,000
words per minute and you can add your own
personal words to it's own 50,000 word
dictionary. Also included within Lexicheck is
'Word Guess Plus', this feature presents you
with a list of alternatives if you are unsure of the
exact spelling of a word.

Word Juggler is quite simply one of the most comprehensive and easy to use word processing packages, and it is available
now for the Apple Ill, Ile and the new 11c.

OTHER QUARK PRODUCTS

CATALYST
Catalyst is a hard disc boot program
designed for use with mass storage
systems. It allows you to load all your
Apple programs onto a hard disc, even
copy protected ones such as Word
Juggler and VisiCalc. Catalyst then
lets you switch easily from program to
program without having to insert a
floppy and re -boot.

TERMINUS
Available soon is Terminus, a tele-
communications accessory for Word
Juggler. It permits communication
between your Apple and other RS 232
devices. It's applications are numer-
ous and is ideal for electronic mail etc,
via a suitable modem. Terminus allows
you to define the protocols necessary
for communicating with as many as 15
different systems.

92 NEW CROSS STREET,
BRADFORD BD5 8BS.

(0274) 729306
it 51564

DISCOURSE
Discourse is a software spooler des-
igned for use with an Apple III and a
hard disc or external floppy drive.
Documents awaiting printing are put in
a file on disc, and then printed as the
printer becomes available. As many as
14 reports can be 'queued' whilst you
still continue to use your current
program.

wderme Arcoo.

Dealer Enquiries Welcome.



)r Commodore 64

)Io play/joystick optional

rbo- cassette

?,w from HesWare

HesWareirole-playaction
FOR you in this fantasy adventure: 3 wizard and
warrior characters you name, arm and activate.
AGAINST you: 40 kinds of murderous monsters,

dark corridors, secret and one-way doors
and the riddle of the Balrog. BEFORE you:

either failure within minutes of play or hours
gaining gold and power through 5 levels

of dungeons, 3 levels of difficulty.
PLAY POWER: 3D graphics and

super sound.

By Michael Cranford

Maze Master is a 3-D fantasy adventure
through the dark corridors of BALROG's
dungeon. Your expedition must protect
the liegelord and his domain from the
vicious BALROG and his band of black-
guards. You and your party have to be
,:lever and courageous to overcome

`LROG's treachery.

orJoys, -k optional

HesWare Turbotape
All the speed of a disk -drive, but not

the cost. This program will
load- amazingly -

in under a minute.

Dr your copy of 'Maze Master'

FIRE SIONTS

CHARACIfe P.m
t) WARRIOR
2) 011005

GIANT
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at. No. HSEE 123). Available
)m all good computer soft -
)re stockists.
end me (tick as required)

Method
By cheque
payable

of payment
or PO (no cash) made

to TECS

To: Thorn EMI Computer Software
Distributors, 296 Farnborough Road,
Farnborough, Hants., GU14 7NF.
Phone: (0252) 518364.BARCLAYCARD III By Access or

My local stockist's address Barclaycard Name

I I

AddressYour full list of games

copy/ies of this game
Enter card no. Sign below:

£9.95 each £ : p

single P&P sum : 30p
Credit card sales: UK buyers only.
Response within 21 days. APCW5ttal to send £ : p

THORN EMI
Computer
Software
Distributors

JMPUTER SOFTWARE DISTRIBUTORS FOR: CREATIVE SPARKS / HESWARE / IUS / MAINSTREET / TOTL / DATAMASTER / HUMAN EDGE



SUMMER
SALE

We are having a Summer Stock Clearance Sale and are offering a limited
number of the following products at bargain prices.

Sanyo 1150
Sanyo 4050

8 bit CPM with 6 Micro Pro Packages £850 + VAT

16 bit ( 1 only) £1495 + VAT

PRINTERS AND ACCESSORIES
Epson MX -100. 100 cps

DX -100. Daisywheel (limited number)

(limited number) CALL FOR MOST
COMPETITIVE

PRICES

Brother HR -1. Daisywheel ex -demo ( 1 only) £395 + VAT

HR -25. 25 cps Daisywheel (parallel) £595 + VAT

Prism P80. 200 cps NLQ. 80 column £595 + VAT

P132. 200 cps NLQ. 132 column (2 only) £845 + VAT

Accessories Sheet Feed Option - Prism £59 + VAT
Auto -Feed for HR -1 £295 + VAT
Auto -Feed for HR-15/DX-100 £195 + VAT

Epson Serial Interface 8145 CALL FOR MOST

Epson Serial Interface 8148 PRICESCOMPETITIVE

GRAFTEL (UK) LTD.,
13 Alexandra Road,
Farnborough,
Hampshire
GU14 6BU
Tel: (0252) 510200

ORDERING
Phone or write with order and

remittance

258PCW



Computer Supplies
 diskettes
 ribbons
 paper

A comprehensive range
at exceptional prices

we know computers

1

Business &
Professional
Tel 0223 65335 4 TeI 0223 358264

1111 Home &
Educational

Cambridge Computer Store
I &4 Emmanuel Street, Cambridge

4
Emmanuel St.

Our new Personal
Computer Centre

specializing in
the BBC Micro

with complete support

we know computers

1

Business &
Professional
Tel 0223 65335,4

MII11 Home &
Educational
Tel 0223 358264

Cambridge Computer Store
I &4 Emmanuel Street, Cambridge

PRICES THAT'LL KNOCK
YOU OFF YOUR FEET!

1
Alphacom 32 Printer £59.99
Brother HR15 £335.00
Brother HR25 £555.00
Daisy Step 2000 (20CPS) £246.00
Diablo 630 (API) £1320.00
EP 44 Personal Elec. Printer £195.00
Juki 6100 £335.00
Duen-Data Daisy Wheel Printer £235.00
Dome 11/40 (RO) £1190.00
Dome 9/45 (RO) £1590.00
Oume Letter Pro 20 £599.00
Richo RP1300 £899.00
Richo RP1600 £1239.00
Smith Corona TP1 Daisy Wheel Printer . . £175.00

W. :1 *1
Commodore 1701 Colour Monitor £175.00
Sanyo 2112 Green Screen 15MHZ £65.00
Sanyo 3125 Col. Med. Res 800PIX £175.00
Sanyo 3115 Col. V.Hi Res 800PI £399.00
Commodore 1541 Disk Drive £156.52
Oric Disk Drives £229.00
Sinclair Microdnves £50.00
Keyboard £140.00
Sinclair Interface '1' £50
Commodore C2N Cassette £35
Software: Wordstar £250.00

Sage Accounts £295.00
All leading software names available PO.A.
Tailormade software written by our inhouse software
team PO.A.

Keyboards, cable, interfaces, tractor feeds. sheet feeds disks.
software, up grades, listing paper. ribbons, daisy wheels
available for most products.

3 -- -- = -- _ --=_.- . .- '- -_ _= 7:-: -. u . --=-. . -+---

* Guarantees available

* Wholesale prices!

* Export facilities arranged

* Superb stock of computers and peripherals

* Express delivery

RING 01-947 8562
Official suppliers to the U.K. government departments.
British Telecom and many multi -national organisations

rife_ 1 ;.;11 I 4
Apricot 256K 1x315 D/D r Monitor. £1349.00
Apricot 256K 2x315 D/D  Monitor. £149900
Apricot 256K 2x720 D/D . Monitor . E1599.00
Apricot 256K 10MB HD.D  Monitor £2379.00
Commodore 64 £152.18
Commodore VIC20 Starter pack : £10869
Commodore SX 64 IPortablel . . . £609.00
Epson OX10  RX80  cable . £1599.00
Epson Portable PX 8 £649.00
Epson Portable PX  RAM £799.00
Kaypro 2 ......... . £1199.00
Kaypro 10MB £2099 00
Om Atmos 48K £145.00
Sanyo MBC555 2x160K D/D  Monitor £899.00
Sinclair a Spectrum 48K £100.00
Sinclair 2x81 £33.00
SINUS 1 128K 1.2MB . ......... £1650.00
Sirius '1' 256K 1 2  10.6MB £2950.00
Televideo . . . PO.A.

Aniidex DP 9000
Brother HR5

. £799.00
c145..00

Canon pwiosoA INLDI £299.00
Commodore MTS 801 £175.00
Commodore 1526 Printer £250.00
Epson RX8OT £199.00
Epson RX80 FT £225.00
Epson FX80 £325.00
Epson RX100 F T Printer £345.00
Epson FX100 F T £425-00
Mannesmann Tally MT80 £199.00
Mannesmann Tally MT160 £399.00
Mannesmann Tally MT180 £599.00
OKI Microline 82A Printer £259.00
OKI Microline 83A. £399.00
OKI Microline 92 (Pi £399.00
OKI Microline 84 iP1 £635.00
Radix 10 iNLOi £499.00
Seikosha GP100A £179.00
Seikosha GP100VC £175.00
Shinwa CP80 FIT £185.00
Star Gemini 10X £209.00
Star Delta 10. £319.00
TEC 1550 (P1 £469.00

All prices excluding VA .T.

Spa House,11-- 17 Worple Road, Wimbledon, London SW19 4JS Tel: 01-947 8562 Telex: WOWICO 8955888

PC W 259



Our own
compatible drive U -SAVE

£159.00

The new U -SAVE slim drive is
100% compatible with the
Apple II+, //e, U-COM2 and
other Applebus computers.
The latest technology high
quality mechanism of 1983
design gives higher reliability
and lower prices than the old
Shugart SA390 (c 1975) design
used by Apple. Couple it with
our U-4DISC four drive
controller for the most cost
effective solution on the
market.

To order:
10-4013 U -SAVE

Drive without controller £159 00

10-4012 U-SAVE/D
Drive with four drive controller £224.00

Prices exclude VAT & delivery

Drives supplied may differ in appearance from
one illustrated

UMICROCOMPUTERS

U -Microcomputers Ltd.,
Winstanley Industrial Estate, Long Lane,
Warrington, Cheshire, WA2 8PR.
Tel 0925 54117 Telex: 629279 UMICRO G

01.357 JAN B4

OUR SYSTEMS FIT INTO YOUR BUSINESS

(aim)
From the world's largest manufacturer of multi-user microsystems
comes a complete range of 8 -bit and 16 -bit microcomputers.
Whatever your requirements, there is a machine to suit your needs.
And you can be sure you're receiving the best system solution
available, through the expertise of Logitek's national dealer network.
8 -bit Systems
Hundreds of application packages are written in CP/MTM and MP/MT"'
for use on Altos 8 -bit systems. The needs of solicitors' accounts,
garages, estate agents, accountants, retailers, production planning
and dentists are all catered for by software available for up to 4 users.
16 -bit Systems
A wide selection of industry standard operating systems and
languages, networking, communications and ready to use Peachtree
applications software are available for the Altos 16 -bit systems.
If your business requires up to 16 users or expandable memory for
large programmes, then a 16 -bit Altos should be your choice.

HrfoVgmmCQ
computer system
consultants & suppliers

/           *                                
onqcpcmzft

does not just sell computers. We provide the

COMPLETE service of which the computer is only a small part.

ring us on Padgate (0925) 823549 or write to:

INFOMATA LIMITED, FREEPOST,
WARRINGTON, WAI I BR

260 PC W



KNIGHTS UNBEATABLE SHARP DEALS

DEAL 721 + 4 £215 76K MZ-700 with built-in cassette plus
£150 worth of software including FOUR computer languages -
BASIC, PASCAL, FORTH and MACHINE CODE.
PLUS 50 programs to get you off to a flying start including: Teach
Division, Teach Music, Statistical Analysis, Regression Curve
Fitting, Cribbage, Poker, Cosmic, Puckman, Vicious Viper, Circus
Star, Mastermind, Suicide Run, Exploding Atoms, Budget Forecast-
ing Accounts etc, and our special BASIC Tutorial.
DEAL 731 + 4 £326 MZ-700, cassette, languages & programs
as above with the 4 colour printer/plotter built in. Best value in
computers. Why buy a slow micro that is stuck in BASIC with no
printer or cassette?

Latest 700 news - Sharp 534K dual floppy £499
32K CMOS battery powered RAM £149

Double slot expansion unit £89

WE HAVE SOLD THOUSANDS OF SHARP PRODUCTS
ALL OVER THE WORLD DURING THE LAST 9 YEARS

AND HAVE NEVER CHARGED FOR A SINGLE REPAIR.
WE GUARANTEE TO BEAT ANY COMPETITORS' PRICE

ON THE SPOT.

Export customers - prices are free on board Aberdeen - no
VAT. UK customers get free delivery but remember to add
VAT.

KnightsCOMPU7
108 ROSEMOUNT PLACE,

ABERDEEN AB2 4YW
Telephone: 0224 630526

Telex: 739169 "KNIGHTS TV"
=ffizzi
ailm

EXPORT
ALL MAKES

OF
MICROCOMPUTERS

PRINTERS
PERIPHERALS

AND
SOFTWARE

SUPPLIED AT
DISCOUNT PRICES

DATASTAR SYSTEMS UK
UNICOM HOUSE

182 ROYAL COLLEGE STREET
LONDON NW1 9NN

Telex: 295931 UNICOM G Tel: 01-482 1711

kevzone
SOLID STATE DESK TOP
SWITCHING DEVICES

PRINTERSHARER/CI-IANGER
* Solid State
Switching

* Extra cable
lengths

* Connect in
muliples

* Easy to operate
* Simple installation

* Saves time
* Saves money

* No limit to
sharers

* I 2 months warranty
* No plugging/unplugging

PRINTERSHARER-PARALLEL EX VAT
26 PIN (AS BBC) 3 MICROS TO I PRINTER £65-
26 PIN (AS BBC) 6 MICROS TO I PRINTER £129-
36 PIN (AMPHENOL) 2 MICROS TO 1 PRINTER £85-
36 PIN (AMPHENOL) 3 MICROS TO 1 PRINTER £105-

PRINTERCHANGER-PARALLEL EX VAT
26 PIN (AS BBC) 1 MICRO TO 3 PRINTERS £75-
36 PIN (AMPHENOL) I MICRO TO 2 PRINTERS £95-
36 PIN (AMPHENOL) 1 MICRO TO 3 PRINTERS £115 -

OPTIONAL DC Mains power pack.for sharer/changer £6.50
SERIAL - RS232 3 way 25 pin printersharer/changer £75 -
LEADS AVAILABLE OFF THE SHELF OR MADE TO
ORDER

KEYZONE LTD
U 14, Regeneration House, School Road, Park Royal, London
NW 10 6TD. Telephone: 01-965 1684/1804 Telex: 8813271

P&P Sharer/Changer £1.50 each. MP1 & Leads £0.50

Games Programming
ERIC SOLOMON
At last ... a book for the personal computer
owner setting out to design and write games
programs. Written in a manner readily
accessible to every personal computer owner
who, weary of the plethora of 'arcade' games, is
looking for greater intellectual challenge in their
play. Paperback £7.50 net

ERIC SOLOMON

ERIC soLowN

2:1-1.Y.331.1-LU-14i" 1-) 44441

CAMBRIDGE
UNIVERSITY PRESS
The Edinburgh Building,Shaftesbury Road,Cambridge CB2 2RU, England

PC W 261
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EPSON
Hardware plus
KUMA software

Hardware plus
KUMA software

Hardware plus
KUMA software

            Id
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CIL commodore
64

-,strofisI: ...

PHONE NOW or SEND FOR DETAILS

-a unique pool of expertise

SHARP
Hardware plus
KUMA software

®TATUNG

Hardware plus
KUMA software

a a

N:A

r jRt

CASIO
Hardware plus
KUMA software

Hardware plus
KUMA software

PANGBOURNE -V (073 57) 4335

4) Kuma Computers Ltd.
haUnit 12, Horseshoe Park, Horse shoe Road, Pangbourne,il

Telex 849462 TELFAC KUMA Berks RG8 7JW

COMET: KUMA TELECOM GOLD: KUM 01

ELECTRONI
/TAIL BOX

Dealer and Distributor enquiries welcomed

Please tick box 2- for information required, and send U
coupon to:

 Kuma Computers Ltd.
; 12, Horseshoe Park
IN Horseshoe Road, Pangbourne
I Berks. RG8 7JW
II Tel: 07357 - 4335

TATUNG EINSTEIN
I AMSTRAD CPC 464

E EPSON PX-8
  CASIO FP 200
 [1 COMMODORE 64

NAME

ADDRESS

Soh ware

D

Hardware

0 SAGE
0 SHARP 700
0 SHARP A
[I] SHARP PC -5000
ri SIRIUS
[1] APRICOT
El EPSON HX-20
 EPSON OX -10
E NEWBRAIN
0 SPECTRUM

ELECTRONIC MAIL
0 PRINTERS

POST CODE momommo mom   mil



IMCim PORTCOM II
IS A RUN -AWAY SUCCESS

IMC MAKES PORTABLE COMPUTERS FOR PEOPLE WHO CANT ACCEPT COO.
PROMISES. WITH OUR PORTCOM II PERFORMANCE HASN'T BEEN SACRIFICED
TO ACHIEVE PORTABILITY - IN FACT, PORTCOM II PORTABLES ARE FASTER
AND HAVE BETTER FEATURES THAN MOST DESK TOP MODELS.

PORTOM n OFFERS CPU 6502 WITH Z-80 BUNDLED WITH "SOFT APPLE"* THIS
FLEXIBILITY ALLOWS THE USER TO RUN LITERARY THOUSANDS OF EXISTIN(
SOFTWARE. VISIT OR WRITE TODAY FOR MORE INFORMATION.

 "SOFT APPLE" PROVIDE APPLE DOS & FP BASIC, ARE LICENCED BY APPLE
COMPUTER INC.

 FOR 16 BIT SYSTEM ALSO AVAILABLE.
 APPLE IS THE TRADEMARK OF APPLE COMPUTER INC.

INTER -ORIENT & WORLD CORPORATION
MAIL ADD.: P.O. BOX: 48-243, TAIPEI, TAIWAN, R.O.C.
CABLE: "TRORIENTCO" TAIPEI

IVI TELEX: 25907 JFYWU TAYPEI TEL: (021 766-1991 (4 Unesl

LARGEST COMPUTER CENTRE
in

MANCHESTER
BBC, COMMODORE, MEMOTECH, SINCLAIR,

SHARP, SANYO DEALERS
AMSTRAD IN STOCK

COMPUTERS
BBC Model B £399
Electron £199
Memotech 512 (Free Recorder) £315
Memotech 500 (Free Recorder) £275
Sharp 711 (Free Recorder) £239
Commodore 64 £199
Sanyo 550 POA
Sanyo 555 POA
Einstein POA

Advance 86 POA
Amstrad £229.95
Amstrad colour £329.95
MONITORS
Sanyo 12N £90
Sanyo Medium Colour £229
JVC Medium Colour £185
JVC High £272
Kaga POA
Microvitec POA

PRINTERS
Shinwa CP80 CTI £228
Cosmos CP80 CTI £227.95
Epson RX80 £259
Epson RX80 FT £299
Mannesman MT80 £249
MCP40 POA
MCP80 POA
Juki 6100 £415
Cannon 1080 £345
Alphacom 32 £69
Olivetti JP101 £159

DISK DRIVES
Opus, Pace, Cumana

JOYSTICKS
Ouickshot, Cambridge, Suncom.
Rainbow Interface

COMPUTER STATIONERY, DISKS. PLUGS, SOCKETS, CABLES, ETC.

TELEPHONE ANSWERING MACHINES/CORDLESS PHONES: NOW IN STOCK

Wide range of books, software (Educational software specialist).
Showroom, demonstration facility. Prices include VAT, all items

available mail order. Personal Export scheme. Add £8 p & p if mail
order.

MIGHTY MICRO
SHERWOOD CENTRE
268 WILMSLOW ROAD

FALLOWFIELD, MANCHESTER
TEL: 061-224 8117

MicroSight 111

MicroSight I on the BBC model B includes:-
A CCTV camera with lens and tripod.
MicroEye vision interface 256 x 300 resolution
with 8 bit video plus all cables.
Fully documented hardware and software.
MicroSight software package with area perimeter
routines as well as disk and printer dumps.
Hi Res software package with mode 0 display,
disk and printer dumps and thresholding.
Package using mode 2 high quality display.

All for £495 + VAT
MicroScale
An image processing package with editing area and
perimeter calculations, dimensioning, windowing,
threshold and contrast setting. £295 + VAT

MicroEye
Vision interface 256 x 300 resolution 256 grey
levels with full documentation and software for BBC
Sirius, IBM, Apple, RML, CBM etc. £295 + VAT

loarmamousn ' / Air .4,1111 I. II 1, 41 'vow

MicroScale II
Image analysis for the IBM PC with:-

Object area measurement (absolute and %)
Perimeter measurement to user defined scaling
User definable and standard windows.
Disk and printer dumps.
Dimensioning and object counting.
Fully documented C software. £1950 + VAT

Also available for Hewlett Packard and Sirius.

For further details contact:-

D
TRs

The image analysis people

Digithurst Ltd.
Leaden Hill, Orwell, Royston,
Herts. SG8 5QH Telephone (0223) 208926

PC W 263



Computer
CENTURY
COMMUNICATIONS

BEST OF PCW

sovt.*.

For the past five years "Personal Computer World" has led
the market in microcomputer magazines and has a reputation
for publishing the very best software for all the most popular

micros. The latest additions to the series The Best of PCW Software
are these two exciting volumes for

The Commodore 64 and The Electron.

This BEST OF PCW series contains the finest programs written
for each machine plus a wealth of hints, tips and utilities which

will prove essential reading for all serious programmers.

£5.95

Available through all good bookshops, or fill in the form below.

ORDER FORM Book only Book and Cassette I enclose my cheque/postal order
for £

To: George Philip Services Ltd
Amdale Road

Quantli

Best of PCW Software for the
Commodore 64 £6.50 (post paid)

Qummn

Best of PCW Software for the
.... LI Commodore 64 plus cassette

(Please make payable to
George Philip Services Ltd)

Wick
Littlehampton Best of PCW Software for the

Electron £6.50 (post paid)

111.95 (post paid)

Best of PCW Software for the
Name

West Sussex BN17 7EN L_J Electron plus cassette Address
II 1.95 (post paid)

Please send me the following
(tick where appropriate)



DISCOUNT PRINTERS/PERIPHERALS

EPSON
RX8OT
RX8OFT
FX8OFT
RX100FT
FX100FT
FX80 Tractor
LO1500
DX100 Daisy Wheel
DX100 Tractor
DX100 Auto Sheet Feeder
DX100 Keyboard
2k Parallel Butter
Serial Interface
Serial Interface + 2k Buffer
16k Serial/Parallel
32k Serial/Parallel
64k Serial/Parallel

SEIKOSHA
GP50A
GP100A
GP500A
GP550A
GP25OX (Graphics)
GP700A

OKI-MICROLINE
M82A (80 Col)
M92P (80 Col)
M92S (80 Col)
M83A (136 Col)
M84A (136 Col)
M84S (136 Col)
M93P (136 Col)
M93S (136 Col)
Tractor for 80, 82, 92
Auto Sheet Feeder (84A)

TEC
1550 (Parallel)
1550 (Serial)
Starwriter Fl 0-40
Starwriter F10-55
Tractor (F10-40)
Auto Sheet Feeder (F10-40)

STAR
Gemini 10XFT
Gemini 15XFT
Delta 10FT
Delta 15FT
Radix 10FT
Radix 15FT

KDC (Panasonic)
FT -5001

PRICE
EX VAT RICOH

195 Flowriter 1300 8K
220 Flowriter 1600 8K
325 RP1300S
340 RP1600S
475. RP1600 Sheet Feeder

28 RP1600 Tractor
Call
360 OUME

70 9/45 RO FFP
180 9/55 RO FFP
135 11/40 RO

55 11/55 RO
26 Tractor
60 Sheet Feeder
90

120 ADMATE
160 DP -80

105
145
150
225 BROTHER
190 HR1
330 HR1 Sheet Feeder

HR1 Tractor
HR5

240 HR15
360 HR15 Sheet Feeder
430 HR15 Tractor
400 HR15 Keyboard
640 HR25
710 HR25 Sheet Feeder
500 HR25 Tractor
550 HR35

45 EP22 (Keybrd/RO)
265 EP44 (Keybrd/SR)

465
495
950

1220
150
450

203
283
313
415
440
530

220

GENESIS
Single sheet feeder for Juki, Silver Reed
550/770199 NEC 3500, TEC F10, Diablo
630, Ricoh 1600 270

DIABLO
620 (RO)
630 (API)
630 (KSR)

MANNESMANN TALLY
MT80
MT160
MT180
MT180 2 Tray Sheet Feeder

OTHERS
Sanple Daisy Step 2000
Silver Reed EXP500
DRE 8820
NDK Print Star
Watanabe MP1000 Plotter
DT1000 Digitis.Tablet

MONITORS
SANYO
DM2112 12" green 15Mhz
DM8112CX 12" grn 18Mhz
CD3125N 14" col. Vres
CD3117M 14" col.m/res
CD3115H 14" col. h/res

PRICE
EX VAT

940
1400
900

1220
450
130

1550
1850
1120
1300

150
490

173

653
1250
1775

500
350

75
135
360
180

70
135
650
200

80
825
139
200

195
420
600
310

237
300
850

£950
750
695

70
90

170
263
370

PHILIPS
TP200 12" green 18Mhz 80

AVAILABLE EX STOCK
*** HARDWARE UPGRADES ***

apricot I nt5e rannacli jilinNichbIstfers

5 Mbyte Winch. + 1 floppy disk 2150
10 Mbyte Winch. + 1 floppy disk 2250 (inc. 9in monitor)
5 Mbyte Winch. + 2 floppy disk 2350

10 Mbyte Winch. + 2 floppy disk 2450

Upgrades for existing machines
5 Mbyte upgrade 700

10 Mbyte upgrade 800

ACT Double Sidedsinus 1 Disk Drives

Upgrade 1 or both single sided
disk drives to double sided
1 Drive upgrade
2 Drive upgrade

300
530

Phone for availability and latest prices
Delivery (Inc. Insurance) £7 per printer

All prices exclude VAT Cash with order

C&E MICROTRONICS LTD
Unit 3, Walderslade Centre,

Walderslade Road, Chatham, Kent ME5 9LR
MEDWAY (0634) 63036

C&E
Micro

A FEW WORDS
IN YOUR SHELL

BEWILDERED BY BUZZ -WORDS?
CONFUSED BY THE CHOICE?

PUZZLED BY PERIPHERALS?

Then contact FORCE 4 and
and expert help

Need a faster, more versatile matrix

What about a dual -role printer,
quality printing plus the speed of a

Want a medium or high resolution
Micro, including the IBM PC?

get our friendly

printer for your IBM PC?
-Call FORCE 4

with correspondence -
matrix machine?

-Call FORCE 4
colour monitor for your

-Call FORCE 4
Do you need a fully -featured VDU with lots of popular
emulations?

-Call FORCE 4
High capacity disk system for the IBM PC? What about 26
Mbytes Fixed plus 26 Mbytes Exchangeable, using an ANSI
8" cartridge-fully compatible with existing software?

-Call FORCE 4
Have you been seeking a good low-cost colour printer thats
really quiet?

-Call FORCE 4
Have you been looking for a supplier with comprehensive
workshop facilities who will give really effective back-up?

-Call FORCE 4

These are some of the famous names whose products we
supply and support with a FULL 1 YEAR WARRANTY:

Amcodyne, Canon, Deccacolour, Dyneer, Epson,
Fidelity, Hazeltine, Integrex, OKI, Sanyo, Seiko Silver
Reed & Tatung.

Got a peripheral or accessories problem?
Call FORCE 4

A FORCE TO BE RECKONED WITH

Force 4 Computer Services Limited
Victory House
Somers Road North
Portsmouth
P01 1PJ
Telephone: (0705) 839135
Telex: 858902 BARON -G

FF 3813 84

PCW265
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NIFICENT SEVENTH
DISCOVER HOW TO

CHOOSER COMPUT
AT THE P.C.-11V. SHOW__"66,)

.ANCED
WIPUTERS
V. SHOW If you're really interested in the world of

micro -computers there's only one place to be in September.
The most popular micro -computer
The 7th Personal Computer World Show at Olympia 2

from September 20th to the 23rd.
Mingle with the giants of the micro world. Find out

what's new and up and coming your way. We think you'll
profit from the experience.

So if you want to be in the know, you know where to be
in September.

September 19th - Trade/Press day only.

The greatest micro
showonearth.

TIMES: 10 am -7 pm weekdays. 10 am-5pm Sunday. FEATURES INCLUDE: Businessman's advisory centre. Top 20 Games
sponsored by Websters. The Leading Edge/the latest products at the show. Amateur Computer Clubs,Top 20 computer books.
ADMISSION: £3.50 p.p. Group tickets (10 people and over) £2.50 p.p.

Please apply for your advance tickets to: Montbuild, 11 Manchester Square, London W1. Telephone: 01-486 1951.



Sales & marketing
management
packa es

FOR IBM PCs
Written in C for full advantage
of Data base
 Facilities for interfacing -1;,

with other packages
 Full control for sales history

budgets, account expenditure

CeC
moo NENE.
EUROPEAN
COM PUTER
SERVICES INC

For further details
please write or telephone
European Computer Services Inc
1 Charlbert Court
Charlbert Street
London NW8 7BX
Telephone 01-722 1283
Telex 881 3270

PHILIPS 12" TP200

12" Hi -resolution
Mono -Monitor

 High Resolution Gra. 'tcs
 Trouble -Free Performance
 Personal/Business use
HOT LINE ORDERS PHONE...

(0925) 602690/62907
Send cheque/P.Os to:

Advanced Memory Systems Ltd.
Green Lane, Appleton,
Warrington WA4 SNG

DOT MATRIX PRINTERS
Epson RX80/RX8OFT £220/250
Epson FX80 £330
Epson MX100/FX100 £370/425
Epson interfaces from £27
Logitec FT5000
Shinwa CP80
Riteman

£239
£175
£199

Riteman RS232/Tractor £34/24
Toshiba 2100H/
2100G £1280/1495
Seikosha GP250X/
GP700A £185/325
Seikosha GP500A/
550A
Star Gemini 10X/15X
Star Delta 10/15
Star Radix 10/15
Star RS232 I/F
Microline 80/82A
Microline 92(P)/83A
Canon PW1080A/
PW1156A £272/339
Canon PJ1080A COLOUR £360
Mannesmann MT80/
MT160 £195/390
Microprism £322
Prism 80S/80SG FC £848/1175
Prism 132S/
132SGFC £925/1342

£155/220
£204/287
£317/420
£441/533

£43
£165/245
£365/395

DAISYWHEEL PRINTERS
Brother HR1
Brother HR15/HR25
Brother keyboard &
accessories
Daisy Step 2000
Silver Reed EXP 500 .
Smith Corona TP1
Juki 6100
Juki RS232/Tractor/Sh
feed £50/92/207
NEC 2010/2030 £640
Ricoh RP1300S/
1600S £890/1180
Ricoh Flowriter 1300QD £980
Dyneer DW16(P)/
DW36(P) £272/720
Qume 11-40/11-55 £1175/1360
Hermes 612C £1500
Diablo 620(R0)/
630(ECS) £670/1680

£500
CALL

CALL
£240
£276
£200
£340

MONITORS
Zenith 123E 12" Amber £85
Zenith 13" 135E Colour
Hres £372
Sanyo DM2112 12" Green £67
Sanyo 14" Colour Nres £161
Microvitec CALL

REMEMBER: This Is only part of our extensive and growing range. If you cannot
see what you want give us a call on 0432 2711140

Introducing
THE WRITTEN WORD (Software Information Systems) LTD

EDUCATIONAL SOFTWARE & INFORMATION SERVICES FOR THE BBC MICRO.
SOFTWARE FOR THE SERIOUS BUSINESS & HOME USER. WATCH THIS SPACE

Please add VAT at the current rate to all prices. Advertised prices are subject to change
without notice E&OE, and are based on cash with order terms. Next day carriage CE
(+VAT) per box, postage £1.50 on small orders. Telephone to confirm latest prices. large
SAE (22p postage) for price list. Callers by appointment only please. Hours 9-5.30.

GOLDEN VALLEY COMPUTERS LTD
11 Tarsmill Court, Rotherwas Industrial Estate, Hereford HR2 6JZ.

Tel: (0432) 271114

Anglia Computer Centre
88 ST BENEDICTS STREET NORWICH NR2 4AB

TELEX 975201 ACOMP G

SPECIALISTS IN BUSINESS COMPUTERS

King's
Lynn

BUSINESS COMPUTERS
Phone (0603) 667032/3 or 21117

APPLE, SIRIUS,
OSBORNE, ANADEX,
IBM*, DEC, EPSON.
* Complete with professional
back-up service*

Cromer

Great
Dereham Yarmouth

NORWICH/

Thetford Lowestoft

HOME COMPUTERS
Phone (0603) 26002/667031 Diss
BBC, DRAGON,
COMMODORE 64,
SINCLAIR, ORIC, LYNX.
* On special offer *
Call for Price £££

BOOKS AND
STATIONERY CENTRE
Phone (0603) 29652

PROBABLY THE
LARGEST SELECTION
OF COMPUTER BOOKS
IN EAST ANGLIA

Ipswich

ACCESS AND BARCLAYCARD WELCOME
*IBM authorised dealer - IBM Personal Computer

288 PCW
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Europe's No. 1
Group of Retail Outlets

Check our multi -national
network for your nearest
dealer

Backed by an after -sales
service second to none

nother Winner Fr --n, the Big M Stable

The Electron -A thoroughbred from the
manufacturers of the BBC, who have incorporated all
their experience and knowledge to conceive another

winning computer. Many BBC programs are
compatible. This full colour 32K ROM and RAM

computer with text and graphics includes a cassette
input, and a multi -way connector for the addition of
expansion units containing interfaces to additional

hardware. It has a 56 key full travel QWERTY
keyboard, 10 user -definable and 29 pre -defined keys
enabling BASIC keywords to be entered in a single

keystroke. The Electron comes with free introductory
cassette containing 19 programs including a number of

exciting games. £199.00

The
Electron
£199.00

* * * * * * * * * * * * * * * * * * * * * * * * * * *



,.....,.,........_0(
rices

.
INIIIIIPW 1

4r
£803.85

TORCH Z80
Disk Pack giiiiiniiiiil

800K
4(
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TORCH Z80 - Disk Pack
800K - £803.85
Dual disk drive with Z80
second processor and
CPM for BBC. Gives
BBC 64K of usable
RAM.

r-MARWOWIll

Commodore 64 - £199.00
Colour sophisticated
ROM/RAM user, UHF/
Composite video, high
resolution graphics.

COMING SOON
Commodore

Plus -4 £249.00

Commodore
16 Starter Pack

Includes Cassette Unit,
4( Introduction to Basic and 4 Software

Programs for only £129.95

L., MONITORS
RGB Colour Monitor STD/RES £228.85
RGB Colour Monitor H/ RES £632.50
12" Green Monitor £99.00 12" Amber Monitor £120.

yT

RGB
COLOUR

MONITORS
from

£228.85

llm

Sinclair ZX Spectrum -
48K basic, colour
and text graphics. - £129.9

I

11

BBC
Model B
£399.00

75
Double Density DFS - £120.00
Disk controller for the BBC Micro. Up to
2MB on line storage. Auto internal format
programs for 51/4" and 3" drives. Acorn
compatible runs basic, wordwise, BCPL,
view forth etc. 25% faster than Acorn
DFS on file access. Auto 40-80 track
switching. Compatible with .1 DFS view
and sideways ROM.

BBC Model B - £399.00
Full colour 32K ROM
Computer with text and
graphics 80 column text
screen, extended
Microsoft basic, built in
assembler 1MHz and tub
interface, sideways ROh
RS 423, A/D converter.

********************The Big_._..,
_ream

Phormocy Computer Systems
37 Stamford New Road
Altrincham
Cheshire
Tel 061 928 0087

Tollgate Computers
249 Beaver Road
Ashford
Kent
Tel: 0233 37187

Beverley
Beverley Computer Centre
1 Windmill Passage
55 Lairgote
3eve dey
N. Humberside
Tel: 0482 881911

Bishop's Stortford
County Computer Stores
950 South Street
Bishop's Stortford
Herts
Tel. 0279 506801

Bolton
Select° Video
S Belmont Road
Astley Bridge
Bolton
Lon°
Tel: 0204 52804

Bognor Regis
Bits & Bytes
High Street
Bognor Regis
W. Suss
Tel: 0243ex867143

Brixham
Computer Systems (Torbay)
Pump Street
Brinhom
Devon
Tel:08045 6565

Bromley
Dote Store
6 Chatterion Road
Bromley
Kent
Tel: 01-4608991

Braintree Bury
Entertainment in Leisure
88 The Rock
Bury
Tel: 061 797 3463

Braintree Computer Centre
Mosetield Rood
Braintree
Tel: 0376 24922

Bridgend
Automation Services
42 Dunraven Place
Bridgend
Mid. Glom
Tel 0656 3550

Brighton
Gamer
24 Gloucester Rood
Brighton
Sussex
Tel: 0273 698424

Cambridge
G.C.C. Cambridge Ltd
66 High Street
Sowston
Cambridge
Tel: 0223 835330

Canterbury
Canterbury Software Centre
9 The Friars
Canterbury
Kent
Tel: 0227 53531

Chelmsford
Essex Computer Centre
216 Moulshom Street
Chelmsford
Essex
Tel 0245 358702

Christchurch
Solent Mic ro Systems Ltd
25 Bemuses
Christchurch
Dorset
Tel: 0202 470468

Coy,.
16nAuol oCrodms t:ru:ee,r World

Z7172EtrIS 27711

County Antrim
Everyman Computers
80 Charlotte Street
Bollymoney
Co. Antrim
N. Ireland
Tel: 0265662116/62658

Croydon
Concise Computer Consultants Ltd
1 Carlton Rood
South Croydon

Surrey
Tel: 01-681 6842

Dartford
Anirog Computers
29 West Hill
Dartford
Kent
Tel: 0322 92513

Grays
First Byre Computers Focus Computer Systems
10 Castlefields 140A Hathaway Road
London Rood Grays, Essex

Derby Tel: 0375 79717

Tel: 0332 365280

Dover Harlow
Dover International County Computer Stores

Computer Centre 50 West Square

18/19 The Charlton Arcade
HarlowTel:

0279 414692
High Street
Dover
Kent
Tel: 0304 212433

Dyfed
Computer Centre
18 Riverside Market
Hoverford West
Dyfed
Tel: 04372776/68228

Enfield
Enfield Communications Ltd
135 High Street
Ponders End
Enfield
Middlesex
Tel: 01-805 7772/7434

Hastings
The Computer Cent,
37 Die Robertson Street
Hostings
East Sussex
Tel: 0424 439190

Harpenden
Hobbyte
153 Grove Rood
Harpenden
Herts
Tel: 0587 3542

Intern(
.ckmondwike

Thoughts and Crosses
37 Market Street
Heckmondwike
W. Yorkshire
Tel: 0924 402 337

Hemel Hempstead
Rom inster Ltd
25 Market Square
Hemel Hempstead
Herts
Tel: 0442 55044

High Wycombe
South Bucks Computer Centre
Hull Loosley 8 Pearce
120/123 Oxford Road
High Wycombe
Bucks
Tel: 0494 442311

Hornchurch
Comptel Computer Systems
112o North Street
Hornchurch
Essex
Tel: 04024 46741
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£201.25

DWP 20
isy Wheel Printer

ONLY £299.00

Two Ne
Products

from
QUEN-
DATA
Executive 80
Electronic

Office
Typewriter

kg With 2 Line
display

ONLY £459.00

PRINTERS
Astron JP80 (as ill.) £199.00
MCP40 (Colour Printer)

£171.35
Epson RX-80 Printer

£314.00
Epson FX-80 Printer
160cps £399.00 u41121

Joystick & Cassette
Players -

Many joysticks and
cassette players available

from stock. Just in . . .

The BBC Compatible
Crack -Shot. £10.95

APPLE
HOME
PACK
£999

®"

Thall11111.

This special complete pack contains:
Apple He Personal Computer, disk

drive and controller. TV Modulator
(colour and sound) £25 Apple
Software rebate certificates
£100 Training Voucher  £25 Apple
Monitor rebate certificate 

Micronet/Prestel discount voucher -
£68 off  'Windfall' Apple user magazine

Apple Sports Bag. Software Certificates .
Catalogue of Hardware and Software £999.

7 ACORN AND BBC
DISK DRIVES
Disk Drive 100K Single

£201.25
Disk Drive 200K Single

£241.50
Disk Drive 400K Single

£396.75
Disk Drive 800K Dual

£711.85

Ty

Ty

Ty

(

r
yT
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wick

1:59181

radon

16 Childs Place
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: 01-373 5000/6607
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Henry's Rodeo
Computer Department
404 Edgware Road
London
Tel 01-402 6822

Maidenhead
Chiswick Organs
45 Nicholson, Wolk
Maidenhead
Tel 0628 31765

Marlow
Cilybench
2/4 Eaton Place
Marlow
Bucks
Tel 06284 75244

Milton Keynes
Micro Land
Weatherburn Court
Brunel Centre
Bletchley
Milton Keynes
Tel- 0908 368018

Abacus
12o Pottersgote
Norwich
Norfolk
Tel 0603 614441

Norwich
Viking Computers
Ardney Rise
Co non Grove Rood
Norwich
Tel 0603 45209

Peterlee
General Northern Computing
8 Whitworth Road
South West Ind. Estote
Peterlee
Durham
Tel 0783 860314

Preston
Format Computing
67 Frio, Gate
Preston
loncs
Tel: 0772 561952

Ashby Compute, Centre
186 Ashby High Street
Scunthorpe
S. Humberside
Tel- 0724 871756

St. Austell Taunton

Computovision
4 Market Street
St. Austell
Tel: 0726 5297

Skipton Stirling
Skiplon Computer Systems
16 Swadf ord Street
Skiplon
N. Yorkshire
Tel 0756 68192

Southend
The Home Computer Centre
261 Victoria Avenue
Southend-on-Sea
Essex
Tel: 0702 43568

Southall
Twillstor Computers
17 Regino Road
Southall
Middx
Tel: 01-574 5271

Micro Store
38 The Arcade
King Street
Sterbng
Central Region
Tel: 0786 64571

Stoke-on-Trent
Town Computer Store
30 Town Rood
Hanley
Stoke-on-Trent
Tel 0782 287540

Stroud
The Model Shop
22 High Street
Stroud
Glee
Tel: 04536 5920

Sinewave Computer Services
Corporation Street
Taunton
Somerset
Tel: 0823 57526

Tewkesbury
Sobre Consultants Ltd
103 High Street
Tewkesbury
Glos
Tel: 0684 298866

Uxbridge
1.K.L. Computers
7 Windsor Street
Uxbridge
Middx.
Tel: 0895 51815

LAM iin
North Kent Computer Centre
52/54 Bellgrove Road
Welling
Bedley
Kent
Tel: 01-301 2677

Video 8 Home Computers Centre
3 Roxburgh House
Park Avenue
Whitley Bay
Tyne & Wear
Tel 0632 534725

Wolverhampton
Wolverhampton Computer Centre
17/19 Lichfield Street
Wolverhampton
Tel 0902 29907

Worthing Computer Centre
32 Liverpool Rood
Worthing
W Sussex

For your nearest European
Dealer telephone Belgium or
Holland

Belgium
Micro Management
Belgium
Bolloerstracit 75
2018 Antwerp
Belgium
03.238 9284

Moro Monogement
Nederlands
Rood Hu ism trout 98 2406
Ah Alphen-cionden
01720-72580



THE ULTIMATE

PROGRAMMER'S

A brand new book 'INVALUABLE UTILITIES FOR THE BBC MICRO'

* Utilities to take the pain out of
programming...

* Utilities to explore the hidden
depths of your Beeb...

* Utilities to customise your
machine and upgrade your
programming capacity...

In this top quality.paperback by
Jeff Aughton is a collection of tools
for the serious programmer. It pro-
vides the complete software toolkit
needed to construct efficient
programs, and the weapons you
require to disassemble them and
annihilate the bugs.

The accompanying text fully
explains the use and mechanics of
each utility and in so doing pro-
vides you with a high-level tour of
the inner world of the BBC Micro.

CUSTOMER CHECK LIST

No of
books Title

Invaluable Utilities for the
BBC Micro @ £5.95

60 Programs for the BBC
Micro @ £5.95

Instant Arcade Games for
BBC Micro @ £3.95

Companion to the BBC Micro
@ £4.95

Postage and packing contribution:
Please allow 35p for the first book
ordered plus 15p for each additional
book to a maximum charge of £1.25.

Total:

Among the utilities included: The
Dissembler - delving deeper into the
machine code ROM's of your Beeb.
A Music Processor - teach your micro
to beep in tune. Bad Program Fix -
resurrect your fatally wounded code.

Sorts - efficiently order your indexes
and files with this nippy little routine.
'Teletext Picture Editor - Create your
own Prestel frames with this innovative
graphics system.

Other books for your Beeb also from
Pan/PCN: 60 Programs for the BBC
Micro (£5.95), Instant Arcade Games
for the BBC Micro (£3.95), The
Companion to the BBC Micro (£4.95).
Available from your local computer
book stockist or by returning the
coupon below.

For immediate service or
more information ring

01-200 0200 now.
Credit cards accepted.

GET MORE OUT OF YOUR MICRO WITH...

Amount

BBC MICRO BOOKS
POST NOW. NO STAMP NEEDED MD: Pan Books Ltd. FREEPOST. PO Box 109. High Wycombe.
Bucks HP10 8NP. YES, please send me the paperbacks indicated I understand I may return
them within 10 days if not fully satisfied and receive A FULL REFUND.

NAME (Mr/Mrs/Miss/Ms)

ADDRESS

POSTCODE

I enclose my cheque/postal order for £ payable to Pan Books Ltd or debit my Access
Barclaycard/Visa/Trustcard Account no.

Signature

NSAInMEI
Allow up to 15 days for delivery
This offer available within UK only

Pan Books Ltd
Registered in England
Registration No 389591 Pan



MBP COB
NOW AVAILABLE IN THE UK!

FOR IBM PC,
NCR DM5, TI PC

Cobol Compiler
(NOT INTERPRETED)

 5 to 7 times faster than
other compilers

 Interactive screen handler
 Interactive debug facilities
 Extensive sort and chain

facilities

CeC
.mINDalr

EUROPEAN
COMPUTER
SERVICES INC

For further details
please write or telephone
European Computer Services Inc
1 Charlbert Court
Charlbert Street
London NW8 7BX
Telephone 01-722 1283
Telex 881 3270

Apple lk
You've got it in one

digital
DIGICO HAWK 200 PERSONAL COMPUTERS

Z80 processor, 64KB RAM, CP/M 2 x 200KB Drives £1495
12" Monitor with Tilt & Swivel 2 x 400KB Drives £1695
Low profile Wordstar Keyboard 2 x 800KB Drives £1795

Also available with 6MB & 12MB Winchester Drives

PERIPHERALS

Brother EP -44 £210 Olivetti Ope 450
OKI Microline M80A £180 Daisywheel 45cps £995

Most other makes available

Universal Printer Stand
with paper feed slot

Our Price £79
WE SUPPLY: Ribbons, Listing Paper, Labels, Disk Storage
Equipment, Cables & Interfaces etc ...

nilTELEPHONE

TFH
2nd

All prices are exclusive of delivery and VAT

TO ORDER OR FOR FURTHER DETAILS

01-579 9139
COMPUTERS

Floor, 5 New Broadway, Ealing, London W5

The Cancer Research Campaign's
Computer Users Perpetual Year Planner
Support the work of The Cancer Research Campaign by purchasing one or more of our
Computer User's Perpetual Year Planners.

Printed in multi colour on 020 plastic sheets (2' x 3' approx) the Computer User's
Year Planner comes complete with a pack containing coloured self adhesive stickers and
a dry -wipe marker pen.

The Cancer Research Campaign Computer User's Year Planner combines a
perpetual planning facility with a comprehensive buyers guide list, and carries a written
twenty year guarantee with each copy purchased.

We confirm that the full purchase price of the Cancer Research Campaign's
Computer User's Year Planner will be retained by the campaign without deduction.

To: The Cancer Research Campaign 2 Carlton House Terrace London SW1Y 5AR
Please send me copies of the Cancer Research Campaign's Computer User's Year Planner
at £2.95 per copy (including post & packing) each. I enclose my payment for £

Name of company/firm

Address

Name of individual purchaser

Telephone no.

Cancer Research
Campaign

PCW273



NEW
SPECTRUM
KEYBOARDS..
INTERFACE 1 COMPATIBLE 6
CONVENIENCE KEYS including
FULL SIZE SPACE BAR 22
AUTOSHIFTED SPECIAL
FUNCTION KEYS

WOKING COMPUTER
CENTRE
32 Chertsey Road, Woking, Surrey.
Telephone: Woking (048 62) 23845

Trade enquiries (04862) 23845

nge

ruble

looks of the Emperor, its slim appearance,
clean lines, the perfect typing height and the cts - ,b1professional feel of the full travel keys. Now we have added the I

CRUSADER to the range, identical in appearance but purpose built / esT/for the serious programmer, typist or business user. It is the same size, . x

14.5" x 7.3" x 2" fitted, in Ivory, but has a triple matrix featuring 22 (69

AUTOSHIFTED function keys: all the microdrive
command/maths keys ÷ * = + # and together in the top
right hand corner, main punctuation , . ; : " where typists
expect them, autoshifted cursors, Caps lock, $,
Graphics, <, >, Edit and DELETE. We have retained
the convenience keys, T (7), 1 (6), fire (0), double
caps shift & symbol shift for easy access to the

Many customers
have fallen for the classical good /

. 4° .,<'# '
P ce e9,i,s, 00

extended modes, and the full sized space 40o ,,,,..c.# ' sfr% . ,14°'bar. We have also maintained: the easy / cage'
,2P' k°fitting, you need 1 screw driver - and 5 6.' .....*

minutes # ''Pef' c,&° e' eAND, fora QUALITY keyboard, / e ,,,,- N,- vt,
(incredible low cost) #

TRADE ENQUIRIES WELCOME

Datapen BBC Lightpen Programs <bataPen

BEEBPEN DRAWING PROGRAM
A comprehensive Mode 2 colour drawing program
allowing plot commands, painting, circles, text,
character defining. saving and loading to tape or disc,
all to be selected and used with the lightpen.

PRICE £11.95 Introductory Offer £9.95

TELETEXT DISPLAY CREATOR/EDITOR
Allows the busy programmer to quickly create Mode 7
colour graphics and test screens for combination into
his or her own programs. Movable on screen menu
allows use of complete screen for graphics. Full
instructions and a discussion on teletext features are
provided, PRICE £9.95 Introductory Offer £7.95

BRITAIN
The first in a series of educational Geography and
Geology programs. Britain comes complete with three
sets of tests, and these may be very easily changed by
adding DATA statements in the Basic program. Full
instructions and grid map supplied.

PRICE £6.95 Introductory Offer £5.95

SUPERIOR
PERFORMANCE

 Intensive to ambient
lighting

 Responds to different colours
 Program accessible LED

lamp readout
 Switch for program control

SUPERIOR PROGRAMS
 Tape storage of your work

 Good documentation
 User routines provided

on tape and
on printout

The Datapen Lightpen itself comes complete
with handbook, software on tape including two
drawing programs and a printed listing
showing useful routines.

PRICE £25.00
Two drawing programs, SKETCH and SHAPE -
CREATE are included with the lightpen and the
programs shown above may be ordered
additionally, or separately as required.
All prices above include VAT, postage and
packing.
Please send your cheque/P.O. to: -

Dept. 4, Data pen Microtechnology Ltd.,
Kingsclere Road, Overton,
Hants. RG25 3JB

274 PC W



GET TO GRIPS
WITH

ARCADE
ACTION!

QUICKSHOT II E11.95
New improved design  Trigger + Top Fire Button  Auto Fire  Built in
Stabilizing Suction Cups  For use with any computer with a '9 pin D'
type connector. (Atari Compatible).

BBC JOYSTICK
INTERFACE E11.95

Simply plugs in  Compatible
with any Atari type Joystick,

e.g. Quickshot and Games
Master  Suitable for use

with all standard BBC
Software.

0

QUICKSHOT I £9.95
New improved styling  3 Fast action fire buttons  4' foot long cord 

Arcade Control  For use with any computer with a '9 Pin
D' Type connector. (Atari Compatible).

BBC JOYSTICK
SET E19.95
Contents: Quickshot I Joystick 
Protek BBC Joystick Interface 
In an attractive Gift Box.

ZX SPECTRUM JOYSTICK
SET £29.95

Contents: Quickshot I Joystick 
Switchable Joystick Interface  Airliner

-A Full Flight. Simulation
Program (16K)  In an attractive

Gift Box.

VISA

ZX SPECTRUM
SWITCHABLE
INTERFACE £19.95
No programming required  Simply
plugs in  No additional software 
Compatible at the flick of a switch
with Protek (Cursor Keys) Kempston
and Sinclair Joystick Software.
Compatible with any Atari Type
Joystick, e.g. Quickshot or Games
Master.

talk
Protek Computing Ltd, 1A Young Square,

Brucefield Industrial Park, Livingston, West Lothian. 0506 415353.



At this year's exhibition we'll
have all the software and hardware
you could possibly want to lay your
hands on, whether you're a business-
man or just a home enthusiast

OPENING TIMES: THURSDAY 26 JULY 09.30-20.00, FRIDAY 27 JULY 09.30-20.00,
SATURDAY 28 JULY 09.30-17.00.

SEL 8a Charlotte Square Edinburgh 031-225 5486
Sponsored by:

ComputerP
Supported by

,



THE INSTITUTION OF
ANALYSTS & PROGRAMMERS

An association which is widely recognised and respected,
endorses the status of its members, protects and
promotes their interests, assists their careers and
encourages their ethical standards is the foundation of
every profession.
The Institution of Analysts & Programmers is the
leading association for those who use, develop and
organise systems analysis and computer programming
for Commerce, Industry or Public Service as a principal
or supplementary part of their professional life.
Awareness of the Institution and the high regard
accorded to its members has brought inquiries and
applications from over forty independent countries and
states.
The essential qualification for election is practical
experience but grading allowances are made for degrees,
diplomas and course certificates of recognised universities
and training organisations and for memberships of
other professional associations and learned bodies. A
guide to membership requirements and gradings may be
requested by telephone or letter addressed to the
Applications Department.

01-898 2385

The Institution Of Analysts & Programmers
GIBSON HOUSE, FOURTH CROSS ROAD, TWICKENHAM

MIDDLESEX, TW2 5EL, ENGLAND

VERSATILE HIGH QUALITY RICOH PRINTERS

"Installed with care by our own engineers"

wow ,
1001GO

woo.
60 c.p.s. 35 c.p.s.

124 character double daisy wheel IEEE Centronics Parallel
Buffer pause RS 232 Serial 8K Buffer

<,)

25 c.p.s.

These superb, high quality
daisy wheel printers will be
installed and maintained by
our own engineering team.
Options include auto
sheetfeeds, acoustic covers
and bi-directional page
feeders.

All prices exclude VAT.

D.F.M. Ltd
4a, Anerley Station Road
Anerley
London SE20 8PT dfm

Tel: 01-659 1227

Up to £1000 worth of software supplied

FREE

.00 SANYO MBC 550/555

16 bit PC with high -resolution colour graphic and
Expandable RAM up to 256K on MS-DOS (128K
RAM Standard)

MBC 550 with single disc drive
MBC 555 with dual disc drive

PRINTERS

EPSON

MX100 FT 399

FX100 FT 479

RX8OT 209

RX8OFT 239
FX8OFT 359

BROTHER

HR1 599

HR15 399
HR25 695

HR35 895

EM101 849

JUKI

6100 339

MONITORS

SANYO

12" Normal Res.
12" High Res.

14" RGB Nor. Res.

14" RGB Med. Res.
14" RGB High Res.

£749
£999

69

99

199

349
499

KAGA

12" High Res. (Green or
Amber) 109

12" RGB High Res. 259
12" RGB Super High

Res. 359

P&P Computers, Printers, Monitors £7.00

Please add 15% VAT to total orders

Many other names available.
For full details and prices ring: -
021-356-7402 or write to:
ROSCO Ltd., 289 Birchfield Road
Birmingham B20 3DD
Telex 334303 TXAGWMG

PC W 277



AURORA
PACKAGE
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Micro-Pics
:::;:.:;:41111100011041Metill

..0711COONISIORMATIO

Micro-pics is a highly
efficient stock control
software package for
manufacturing
companies that have a
computer with the
CP/M, CP/M-86,
PC -DOS or MS-DOS
operating systems.
Micro -pies will
monitor stocks, orders
and allocations.
Finished products can
be broken down into
their component parts
to produce complete
`Bills of Material.
It is an aid to
production control and
product costing.

FOR FURTHER DETAILS, COMPLETE THE COUPON
AND SEND TO:
GREAT NORTHERN COMPUTER SERVICES LTD,
16 TOWN STREET, HORSFORTH. LEEDS LS18 4RJ
TEL: (0532) 589900.

NAME

ADDRESS

PLEASE SEND ME DETAILS OF:

L=I MICRO-PICS  OTHER AURORA PACKAGES.

CONCEPT
COMPUTERS LIMITED

TOUCH
SCREEN

l[hj
HEWLETT
PACKARD

HP 150
The Finishing TOUCH To

Your Business

Switch on... you're productive

Learning time on the HP 150 is close to zero.
You won't have to work through tedious tutorials,

wrestle with frustrating manuals. Just touch the
screen at the appropriate place . . your HP 150

executes your wishes.

Call us now to arrange a demonstration.

47 Holborn Viaduct, London, ECIN 2PB

Tel: 01-729 1800

278 PCW



SOFTWARE INCLUDED

CP/M 801
CP/M utilities

'System utilities
WORDSTAR2
CALCSTAR2
PERSONAL PEARLS
On line HELP file

111111111111111111M

HARDWARE DESCRIPTION

6mHz Z808 processor
128k RAM
Ultra fast 'cache' disks
One/two 51/4" disk driv
Up to 1568k disk store
Two RS232 serial ports
Parallel printer port

The DASH -80, designed and assembled in Great Britain to exploit the vast range of CP/M based application software, provides a processor
performance that exceeds that of most current 16 -bit systems and floppy disk access times as fast as those of many hard disks.

The DASH -80 comes complete with a selection of powerful software tools including:
WORDSTAR, the world's most popular word processor software,
CALCSTAR, wordstar compatible electronic spreadsheet,
PERSONAL PEARL, a powerful data base application generator.

DASH -80 processor prices (inclusive of software) start at - £1084.00 (RRP, excl VAT),
DASH -10 terminal shown above -£ 560.00 (RRP, excl VAT).

For further information on the system, and for details and listings of disk and processor benchmarks, telephone or write to the
address shown below:

PROCESSOR BENCHMARKS
BM1 BM2 BM3 BM4 BM5 BM6 BM7 BM8

DISK BENCHMARKS
DBM 1 DBM2 DBM3 DBM4 DBMS

DASH -80 .73 2.4 6.6 6.5 7.0 12.7 20.2 34.3 0.6 4.3 4.2 3.8 3.7
IBM PC 1.2 4.8 11.7 12.2 13.4 23.3 37.4 30.0 3.8 21.2 20.8 12.7 10.4
APRICOT 1.5 4.8 10.4 10.8 12.2 22.8 35.5 34.0 3.0 9.5 14.0 8.0 7.5
SIRIUS 1.7 5.4 11.1 11.5 13.6 26.2 40.1 29.0 2.5 37.0 37.0 12.0 12.0

Trademarks: (1) Digital Research, (2) Micropro, (3) Relational Systems.

aculab
Unit A,
Station Approach,
Leighton Buzzard,
Beds. LU7 7LY
0525 371393

LTD.



CHALLENGING SOFTWARE

...Were conjured the ghouls, ghosts and outraged
spirits of centuries of sacrifices to the occult.
Hurled forth from who -
knew -whence to
thwart your escape
down the perilous
fortress steps. An ill-
timed move will
plunge you into his
waiting spider's
tangled web. 12
levels of haunting
action.

SiteetnemtL

5/leder/Aim

                                   00                                                    0   Tke 146r of /lie Sore
will CcovlkweHce./

Matter Disruptor complex report terminated:
Estimate 75 personnel unaccounted for:

Repair and medi-crews alerted: Defence circuits detect
responsible alien
craft now locked
onto new target:
Saboteur
sighted in central
corridor Sector
7: Pursuit Droid
activated:
Switching to
visual:::

25 352
RMRGE R U TIME Sftectitafft

Gather those you can to your banner. The
World's first Epic game. Not an adventure
but a living fantasy novel. And you
are the author of the action.

-./a.11(111



c:7 Kota a1PaciTouchTable,.t

101. (Jsa as a graphics
tablet
comp

'to or draw on the

("en Use it like a
r joys Wrr'r'Y

sccorcontroller
aetick,awa

tom
te

with most create a cus
lays and software

TOUCH TABLET from
KOALA PAD.
The friendly, easy way to
use your computer, as a
graphics tablet to write
or draw on the screen,
as a paddle controller
or joystick, as a custom
keyboard, as a way to
make music, play games,
create graphs, all at the
Touch of a Tablet!

eyboard. Make oln

sir gamesleaf
alphabets, create

and graphs. and

Easy -to -follow
ins 7u

- 7 to
a.

perfect fof ages adult

7.Z

SORCERER from INFOCOM.
The most powerful leader of the
Enchanders must be found, tracked
through treacherous mists of time,
avoiding the evil sorcery where
terrible death awaits, and gaining
the powers and cunning of a true
sorcerer.

or  

A-,
0

/

THE ENTERTAINERS
FLIGHT SIMULATOR from MICROSOFT
A highly accurate simulation of flight in a
single -engine aircraft, with working
instruments, panoramic out- of -the -
window graphic views, and real-time
flight conditions. All the excitement
of flying in a real plane!

Nitc-Ft4:z,sc,F-rtinAULP5Ovep1 GN .61111111111ft,
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The Softsel dealer has all the software you should need: recreation, home, education and business.
When you want the best service, go to a Softsel dealer who has the best back-up in the world.

Aderdare Glamorgan Inkey Computer Services (0685) 881828. Birmingham Home Entertainment (021)643 9100. The Software Shop (021)622 3289.
Bradford Pace Software Supplies (0274)72 9306. Brighten Gamer (0273) 698424. Bristol Softalk City (0272) 877245. Chalfont St Fliers Softshop
(0753)88901. Chester Computer Link (0244) 316516. Guernsey Guemsey Computers (0481)28738. Jersey Audio & Computer Centre (0534) 7400.
Leighton Buzzard Milton Keynes Music (0525)376622. London Games Workshop NWIO (01)965 3713. Adv Technology Centre SE9 (01)859 7696.
Chromosonic Perionul Computers N19 (01)263 9493. Dovinci Computers NW4 (01) 202 2272. Pilot Software City W I (01)636 2666. Programs Unlimited
WI (01)487 3351. Software City 382 Kings Road SW3(01)352 9220. ticOddens 5E1(01)403 1988. Video Palace W1(01)637 0366. Woodland
Software W1(01)960 4877. The 64 Software Centre WC1 (01) 430 0954. Tomorrows World Today W I (01)437 2040. Maidstone Galaxy Video (0622)
682575. Manchester Quodport (061)969 8729. Paignton Devon Computers (0803) 526303. Preston, Lana Channel 8 Software (0772)53 057.
Redditch MCI. (0527)26051. Sidcup Silica Shop (01)301 1111. Skipton Singleton (0756)60 078. Slough Silicon Chip (75) 70639. Southampton
Microchips (0703) 38899. Stafford Computeramo (0785)41899. Teddington Photographical and Optical Services (01)977 3498/9. Wallasey Microbyte
(051)630 6933. Waterloo:Mlle G B Microland (0705)259911. Weymouth Silicon Chip Comps (030 57) 87592. Whitstable 64 Supplies (0227)266289.
Worthing Data Direct (0903) 40509. York York Computer Centre (0904) 641862.

The number one source
for software. In the world.
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48K SPECTRUM OWNERS
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ANNOUNCE ALL PROGRAMS COMPLETELY REWRITTEN

COMPATIBLE
WITH

sirelair
zx

Microdrives

* ADDRESS MANAGER * £8.95

* FINANCE MANAGER * £8.95
LESS £3 REBATE FOR EXISTING USERS

* * 80 COLUMAPPLUS 801VERSIONS * £19.95
80 column versions of both these programs are available. These work in conjunction with the Kempston
Centronics Interface and Centronics Printer. Write to us for a quotation for the software, the interface and the
latest high performance Japanese Dot Matrix Printer - you will find our prices very competitive.

LESS £5 REBATE FOR EXISTING USERS
ADDRESS MANAGER utilises the same "on the page" presentation as FINANCE MANAGER and offers Spectrum
owners a professional standard address filing, indexing and retrieval system. Below are examples of the screen
presentations.
ADDRESS MANAGER has
been carefully constructed
to provide the user with a
tool that is extremely friend-
ly and easy to use, the speed
and presentation of this
program are second to
none.
ADDRESS MANAGER features MULTIPLE INDEXING via our 3 way 3 character index, an ability to store over 400
full names and addresses or 1500 individual names/titles.
USES include storing and updating names, addresses and phone numbers, printing out Xmas card lists, etc, mail
order work, customer classification by type size (doctors have used this program to catalogue patients by
treatment).
FINANCE MANAGER is a powerful, flexible and fast MENU DRIVEN general purpose program carefully designed
to handle up to 255 separate accounts for domestic and business accounting applications. The magic of
MACHINE CODE has enabled us to produce the very latest "on the page" presentation which lets you enter and
edit data naturally, as if with a pencil and paper.

These screens are just a sample to show the style of the program:
But that's not all, not by a
long way. This program
automatically raises a cor-
responding debit or credit
for every entry, and will
even open a new account if
an entry features an unre-
corded account name.
Accounts can be MERGED, DELETED, ANALYSED, MARKED as priority, RENAMED, EDITED and SCROLLED.
Transactions can be RECONCILED, AMENDED, DELETED, PRINTED, DESCRIBED for analysis and RENAMED.
Standing orders can be APPLIED, REMOVED, DESCRIBED, AMENDED, DELETED and even DUMMIED for
planning purposes. Other features include DATE CHANGE, RUNNING TOTALS, 2 KEYBOARD MODES, PRINT
PAGE/LINE/BLOCK/FROM END/FROM START/FROM DATE etc., LIST BALANCES, FIELD ERASE/INSERT/DELETE,
EXIT TO BASIC. You may not want all these features but they are there just in case.

aim

111.1/11/11MINME-11111111E1

=IP

SURNAME

FORENAME

ADDRESS

POSTCODE

PHONE NO

INDEX

ADD ENTRY

c3-OHNSTONE

kponUidO SIMON ]
46,6t04ii CRESCENT

GREAT
NORFOLKYARMOUTH

6±..

065

SELECT ENTRIES

INDEX 'Gal
PRINT SELECTED ENTRIES

PRINT FORM.

FULL. LIST or EDITED IPLIEI

Wow BREAK to cancel PRINT,

SELECT (ANY matchinca <>
SELECT IALL matcluncp < >

RETURN TO MENU < >

I LOCATE ENTRY

jADD ENTRY
AMEND ENTRY

4 DELETE ENTRY

5 SELECT ENTRIES

6 DISPLAY ENTRIES
PRINT ENTRIES

8 MAINTAIN FILE

Posrbon Cursor - iWn pr

oSTAMENtlipal NATWEST

ood
EPRESS EMMY

SOFTWARE * * * SIMPLY THE BEST

PRINT ENTRIES

LAST NAME T_

PAINT FORMAT

FULL. LIST or EDITED IF/L1EI

Orem BREAK to cancel EWODI

PAINT

RETURN TO MENU

=122M NW  IICIEMZIMi 1=1MEM.
CM= EMMENIII= el

6E3

Utilities MCTT-Editor Assembler & Toolkit are also now sin=limil-Microdrive compatible - all at £9.95.
less £3 rebate if old tape returned. Until stocks reach retail outlets. Send a cheque or postal order for the
amount shown less rebate and old tape where applicable or telephone your Ell details to 0753 889055.

4 HIGH STREET, CHALFONT ST PETER, BUCKS SL9 9QB

282 PC W
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WORDSTAR
PROFESSIONAL from
MICROPRO.

WordStar Professional
incorporates four
professional programs,
WordStar*, MailMerge*,
SpellStar*,andStarindex*

The combination of
power and flexibility
has made WordStar the
world's best-selling

processing program.
MailMerge is the most
versatile text and data
merging program on the
market. SpellStar is a
spelling checker program
that finds and highlights
errors, and Starindex
offers the capability of
alphabetized index, table
of contents, and other
tables and figures.

WE MEAN BUSINESS
CONCURRENT CP/M-86* from DIGITAL RESEARCH.
Concurrent CP/M-86* with Windows is a remarkable
operating system allowing the viewing of as many
as four programs at a time, with the ability to switch
from one program to another effortlessly
and quickly at the touch
of a key. CP/M86

with whdows

Your Softsel dealer has them all, business, education, home and recreation.
When you want the best service, go to a Softsel dealer who has the best back-up in the world.

Bioester The Computer Terminal (0869)253361. Bradford Pace Software Supplies (0274)575973:Bristol Colston Computer Centre (0272) 276619.
Croydon Programs Unlimited (01)681 8941. Edinburgh Microcentre (031)556 7354 Computerland (031)225 3691. Hemel Hempstead Data
Efficiency (0442)60155. Kingston upon Thames Interface -Network (01)541 1055. London Personal Computers EC2 (01)377 1200. Digitus WC2
(01)379 6968. Hrst Computers WI (01)499 3046. FDS Microsystems W2(01)229 9431. Istel WC2 (01)831 0361. Programs Unlimited WI
(01)487 3351. Merchant Systems EC2 (01)583 6774. Pilot Software City WI (01)636 2666. Computerland W2(01)723 3071. Computerland EC1
(01)248 8385. Programs Unlimited WC2 (01)340 9006. Planning Consultancy SWI (01)286 6411. Bonsai WC1 ( 01)580 0982. Morse Computers
WC1 (01)831 0644. Timon Computer Group EC3 (01)623 2550. London Computer Centre WI (01)388 5731. The Computer Terminal WC2
(01)236 2187. Orys Systems W1(01)636 0476. Interface Network WI (01)486 9121. Manchester Computerland (061)833 9327. Newcastle
upon Tyne Computerland (0632)612626. Newbury Gill Anthony Systems (0635) 35831. Norwich Anglia Computer Centre (0603) 667033
Reading Thames Valley Systems (0734) 581829. Slough Granada Microcomputer (0753) 820966. Southampton Computerland (0703) 39571
Swindon Computocentre (0793) 694997. Twickenham Simmons Magee Comp (01)891 4477. Wilmslow Fairhurst Instruments (0625)533741.
Woking West Surrey Computers (0486 )272573. York Programs Unlimited (0984)32089.

0 P1
The number one source

for software. In the world.



.0' \ STATE OF THE ART' design with the following exciting features0

."0,_ '63,o, \ * Compatible with Kempston Joystick software (the industry standard).
'or '.,, ,,,!.% % c>,,, * Compatible with Sinclair/Psion software.
o oc,,

`No ''''0 % '-. * Compatible with cursor key software.
---:i9, ' `to,,e, -,,. , Ns 0, 0,,

4,4, -,,,.. --0 - -0:,,,. * Compatible with ROM cartridge and cassette software.
-,/, ,N

%, \ * Three 9 way D plugs for our
ic,,

':.. 'f-45. "t6, Competition Pro range or standard
%

',4),s,, 6'4,,N Atari type joysticks.
',>, ,

"?-0. ',.,,f, * Price includes VAT, p & p.
4>: >.\°./.. %

cb \ °\6\ HEO0
4 '; ') 'a MICRO ELECTRONICS LTD

mpsron
-Qt. Unit 30 Singer Way,

470

d I, 49 1,6 Woburn Road Industrial Estate,
, NaatFKempston,Bedford,MK42 7AF"

.e....b

),,56

.0 `,1' Tel: (0234) 856633
.0 N Telex: 826078 KEMPMI G4
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Buy, Rent or Lease
fromThe Professionals

Persoiltil
ComIntler

11111111111111111
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Macintosh COMPAil apricot*
See our extensive software library including Lotus 123, Open Access etc.

dRcom
wspey

SILICON VALLEY COMPUTER CENTRE have
highly trained professional staff to give you expert

advice in Computer Accounting, Networking,
Database Applications, Word Processing and a

complete on -site maintenance service.
Call us today to discuss the right solution for your business.

164 Grays Inn Road, London WC1. Tel: 01-833 3391
8 Lever Street, Piccadilly, Manchester- Tel: 061-228 1686

Manchester office not authorised dealer



If you're looking for the ultimate line
printer - look no further. The MT660 is
the flagship printer from Mannesmann
Tally, one of the leading computer
printer manufacturers in the world.

The MT660 has been designed as the
ideal `do -it -all' printer. It's fast, quiet,
simple to operate, reliable and will fit
neatly into any kind of office.

It delivers both high speed data
processing output at 600 lines per minute

and correspondence printing . Prints
barcodes of varying types and sizes,
OCR -A, OCR -B and large characters.
Its dot accuracy is so precise it can be
used as a plotter for business graphics,
linear charts and bar graphs. And all this
at a whisper -quiet 60 dBa - quieter than
an office typewriter.

The MT660 is easy to operate, yet
highly flexible and functional. And
its modular construction makes for

very simple servicing.
The MT660 from Mannesmann

Tally offers you tomorrow's technology
today. Rely on our experience. Rely on
the MT660.

Contact us now for further information.

Mannesmann Tally Limited,
Molly Millars Lane, Wokingham
Berkshire RG11 2QT
Telephone: ( 0734) 788711 Telex: 847028

MANNESMANN TAiiY
CREATING THE RIGHT IMAGE IN PRINT



ADVERTISERS INDEX

A Direct Disk Supplies 58 L S
Acorn 40-1/64-65 Disco Technology 251-3 Lantech Information Systems 254 Sage Systems
Acorn User 19 Discount Micros 24 Level 9 36 Sakata Shokai
ACT 144-5/151/160 Disking 71-72-73 London Computer Centre 15 Sanyo
Aculab 279 Display Electronics 78 SCI (UK)
Adcomp 91 Dorling Kindersley 50 Seescan
Advanced Memory Systems 268 Duckworth 181 Simon Computers
Advanced Resources 91 Map 80 59 Sinclair Research
Amplesoft 192 Mans 127 Sitelsa
Anglia Computer Centre 268 Mayfair Micros 8 Software Information Ltd
A + G Knight 261 ECS Ltd 268/273 MCS 205 Spaceward
Ashton Tate 27/29 ME Marketing 17 Spectravideo
ATA Systems 47 Micro -Centre 130 Spectrum
A. T.I. 34 F Microfast 36 STC Xtra

Force 4 265 Micro General 14 Stirling Micro Systems

Fraser Associates 165 Micromanagement 269/270-1 Sullivan's Microcomputers
B Future Computers 193 Micro Miracles 252 System Science
Beebug 110/252 Microrent 79
Beyond Software 178 Microtime 86
Bondwell
Byteshop

C
Cambridge Computer Store

66

76-77

259

G
Gamer
Gemini
Globel
Golden Valley Computers
Graftel

75

54/5

46

258

258

Microware
Mighty Micros
Miracle Technology
Moore Paragon
Morse
MPI

35

263

25

161

99

106

T
Tailored Business Systems
Tandy
Tasha
Team Software

Cambridge University Press 261 M-Tec 86 Technomatic

Cancer Research 273 Telesystems

Casio 56/7 Texas Instruments

CCA 127 N T.F.H. Designs

Century Books 264 HCCS 253 North Herts Business Centre 75 Thorn EMI

Clare Computers 61 Hisoft 37 Transam

Comart 249 Homestead Electronics 54

Compaq
Compshop

112-3-5

84
0
Office Efficiency Machines 10 U

Compsoft 80-1
I Office Equipment Marketing 110 U -Microcomputers

Computer Entrepreneur 51
IBM 103-4-5 Oi Computers 4-5

Concordia
C+E Microtronics
Crest Matt
Crown Business Centre
Cumana

91

265

208

38

88-89

Informata 260

The Institution of Analysts and Programmers
277

Inter Orient and World Corporation 263

Opus Supplies
Oxford Computer Publishing

P

7/37/31

281 V
Vega
Vergecourt

Pace 82/250-6/288-9

D
Database 74

J
Jaemma 62

Pan Books
P.C. W. Show
Philips Austria

272-8/280
266-7

45

w
Wolfcrown
WoodlandData Design 208 James Beresford Associates 38 Pinner Wordpro 91 Worldwide MicrosDatastar 261

John Wiley 172 Programs Technology 254
Data Technology 43 Protek 275

Dateline 67 Psion 97
Davinci 52 X
Dering Systems 53 K X -Data
D.F.M. 277 Keelecodes 79

Digisolve 108 Keyzone 261 Radiusend 8

Digital Peripherals
Digithurst

53

263

KGB
Knowledge Software

116

181

Rair
Research Machines

33

119 z
Digitus 1 Kuma 262 Rosco Ltd 277 Zeal Marketing

70

42

95

59/61/195

254

75

39

54

6

62

62/3

244-5-6-7

48/9

254

13

127

156

167

11/23

165

101

60

140

273
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68

260

181

69

239
86

90

88

MICROMART ADVERTISERS INDEX

A
AJ Denning
A -Line Computer Systems
Alliance

238
219
230

G
Grey Matter 229/231/233/235/237

Micro Nation
Morgan Camera Company
M+J Software
Mr Citron

239
238
232
239

R
RJL Software

Altek
AN Electronics

237
236

H
Hoodless Associates 220 S

Anita Electronic Services 236 N Selec Software
Ashby Computer Centre 228

I
National Software Library 235 She Computer Services

Sheldon Software

B
Icarus 232 Snape Computers

Software Technology
Barley MoW Workspace 228 0 Sophisticated Games
BC Computers
Brokers Magic

218
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J
Jay Business Services 222

Origination 222 South Lincs Computers
Starters Software

Brunning Software 217 JB Micros 224 Supersoft
Budget Typesetting 236 Just Ask 216 P
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C
Cairn Associates
Communications Associates
Conguin Software
Copam

238
217
238
221

L
Leigh Computer Systems
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Level Software
LT Computer Systems

224
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232
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Peak Microcomputer Services
Peanut Computers
Peterson Electronics
Photographic + Optical Services
Poseidon Computer Services
Procyan

217
214
218
225
222
223

T
Technology Research
Thoughts & Crosses
Tyepro

Professional Magnetics 234

D M P. Roper Assts 219 w
DC Brennan Engineering 227 Micro digital Engineering 238 Word Capture

Micro logic Consultants 238 Western Automation
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Echo Exploration Consultancies 227 Micro processor Engineering 234 Quaint Systems 216 Wolfcrown
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238
230
221
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220
230
218
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238
215
223

227/229/231
233
226
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CHIP CHAT
ChipChat would like

to quash the malicious
rumoursthatare circulating
about Sinclair's wonderbug
machine,theQL.
1 The QL is not the first
computer available in weekly
parts (firstyou getthe
keyboard, then the operating
system, then a bit more of the
operating system followed
by some of the manuals, then
even more of the operating
system . .).
2 SirClive is nottrying to sell
a million QLs before one is
delivered.
3 QL does not mean 'a long
queueand an L of a wait'.
4 The 28 days promised
del iverytime was not
calculated using a QL.
5 The ph rase 'random
access microdrives' does not
mean thattheyonlywork
part ofthetime.
6 The QL experience will not
be repeated in the
production of Sinclair'stown

car, and it's untruethatthe
carwill be sold without
wheels which will be
available separately in strict
rotation. Neitherwill the car
be sold only by post.

* * *

Acertain magazine
catering onlyfor Macintosh
readers has sent a letterto its
subscribers informing them
thatthe magazine will
remain bi-monthly'until the
support base of Macintosh
products beginsto flourish'.
Could it be that it is short
of material (or plastic)?

* * *
Walls, of ice cream fame,

has entered the computer
marketwith its new
'Megabyte' ice lolly,with the
slogan: 'Getyour hardware
around oursoftware'.We at
ChipChat are keeping cool
aboutthis, but are only
thankful that Walls didn't

Commodore's quality control improves!
Actually, this frazzled VIC20 belongs to Rudi

Westfold who claims that it was blackened and melted
bya fire at his home and then swamped by firemen's
hoses, but it still worked. Rudi is putting on a brave face,
but he would like to hear from anyone who really knows
how to vandalisea VIC.

discoverwords such as
POKE, PEEK and RAM.

BLUDNERS

John FCowie regretsthat
therewas an error in his letter
'Golden crypts' published in
July's TJ'sWorkshop.

The information supplied
by British Telecom was
incorrect. Telecom Gold
does not supportthe 8 -bit
ASCII set, onlythe 7 -bit set,
some of which are reserved
for special functions.

Thecomplete list can be
obtained from BT, but

anyonewishing to
usetheencryption technique
should use characters
32-122.
The only awkward character
in this range is 64 (the @
character).This should be
trapped and a 7(Bell
character) substituted before
transmission. The reverse, of
course, should be done
before decryption.

Forthe benefit of any
eagle-eyed readers who
noticedtwoJune crossword
winners (one inJuly,onethis
month),Jenkins of Fulham
was in fact May's winner.
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Submit your entryto PCW by 19

August. You could win 610!

CLUES ACROSS
8 Printer routinetoconcealtip (6,4)
9 It indicates colours141

10 What'sfashiontothe modern
miss? Communication devices!
(61

11 Failure-but programmerfinally
inthe money (51

13 Particle's snap point16)
14 Reagan quietly disposedof in the

computer's memory!181
15 Movesthedisplayof old

documents (71
17 I cutfrom state to interface 17)
20 It identifiestool handle (8)
22 Regular boyfriends notflashing!

(61
24 Laces undone in climb15)
25 Threetimesthe Oric crashes but

nothing is lost 16)
27 Statement obtained with love (41
28 Itenablesfilm actorsto havetheir 23

say in PCW(101 26

2 ZS-.

CLUES DOWN
1 BobbyWest beforeyour very

eyes! (31
2 Deal,for example, in shares or

trusts16)
3 PutCapone in jail-not outside!

(8)
4 Theyswear audibly, these

blinking characters! (71
5 Blankcharactersstepon board (61
6 Twostatesat odd times13,3,21
7 Mechanic reproduced verse in

program instructions17,41
12 Takeawaycomputertechnology

for listeners (3,4,4)
16 The one atthe controls is possibly

Carmen Hill (81
18 Visuallydisplayed corn seen

being sifted (2-6)
19 Move pointerfor right stereo mix

(7)
21 C$="BASKET-WEAVERS":

Answer$=RIGHTSICS,51
+MIDSICS,5,11 (6)

Keyof English space shuttle (61
Drive homewith broken arm (31

June winner: JHuddleston, Radley,Abingdon, Oxon.
June solutions:

SOLUTIONS ACROSS
8 Megabyte 9 Anodes 10 Flag 11 Exits 12Axis 13 Lingo 15 Castor oil
18Version 19 Textual 22 Keyboards 24Array 26 Dial 28Torch 29 Boot
30 Toggle 31 Spectrum

SOLUTIONS DOWN
1 Real-time 2 Wang 3 Hyper 4 Decimal 5Cassettes 6 Nova 7 Gemini
14 Gosub 16 Rotor 17 Royalties 20 Analogue 21Address 23 Editor
25 Chief 27 Logo 29 Bits

Send your entriesto: PCW, Prize Crossword, 62 Oxford Street, London W1A 2HG
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Definitelynot
just another
executive toy.

Today's businessmen know that when it comes to micros, it's the software that really counts.
And now Peachtree have made it easy with PeachPak -a set of five individual office

productivity packages working together as one.
PeachPak costs from £395 and is available for most major business micros, including

the IBM PC, ICL, Sirius, Apricot, DEC Rainbow, Epson OX -10, and Olivetti M20 and M24.
PEACHTEXT Proven word processing, easy to learn and use, with
versatile and powerful features.
MAILING LIST MANAGER Integrates with PeachText and
provides essential sorting facilities for long mailing lists, with
attractive options for producing labels.
SPELLING PROOFREADER Quickly and accurately checks
PeachText documents for spelling and typing mistakes.
PEACHCALC An automated worksheet for financial
planning, scheduling and many other applications.
BUSINESS GRAPHICS Presents PeachCalc data
in a wide range of graphical formats.

Contact us today for more information
on PeachPak and your local stockist. You'll
soon see a knock -on effect in your business.

Solid business sense with
a software centre.

011.

MMINi
111M1,

Peachtree
Software'

rend to Peachtree Software, 99 King Street. -1
Maidenhead. Berkshire, SL6 IYF. Tel: 0628 32711.

 Please send me information about PeachPak

My existing micro is a

 Ask my local Peachtree dealer to contact me.

Name

Company

Address

AN NSA COMPANY
Lel. No PCVVII



compAaTM

...IBM p.c:s only true friend!
Personal Computers Limited are pleased to announce the availability of the
worlds best selling portable business computer.
From the company that had the most successful first year in American
Business History, Compaq Computer Corporation provide a range of
Personal Computers that are real productivity tools . . . . Why?
Compatibility . . . . The Compaq range provides true compatibility with
the industry standard 16 Bit personal computer . . . . the IBM PC.
Software compatibility allows all popular business programs like Lotus
1-2-3 and Multimate to run without modification right off the shelf.
The Compaq range also accepts IBM PC Expansion Boards allowing even
greater flexibility.
Portability . . . . Weighing in at 281bs the
Compaq Portable can be carried from office to
office, to your Clients or to your home with
ease. This will lead to fuller use of your

Personal Computer and an even greater return on your investment.
High Performance & Expand-
ability . . . With the full features of a
conventional PC the Compaq range
allows you to expand memory, add
integral high capacity LOMB Fixed
Disks which you have with the
Compaq Plus as well as utilizing
printers and plotters. The Compaq
comes complete with Parallel and
Colour Monitor ports as standard.
The high resolution screen will
display both text and graphics.
With this versatility Compaq provides true value for money.
Reliability . . . Built to be compact the Compaq range is also rugged with

its tough polycarbonate casing, shock isolation system, cross braced
frame, and unique fail safe disk braking system.

COMPAQ CARE
Buying your portable Personal Computer from Personal
Computers Limited is a painless task as 4,000 clients have
experienced. Our expertise has been formed over a 7 year
period'selling and supporting Personal Computer Systems to
companies both very large and small. Our technical support
is proven and our field engineering is professionally run.

To take care of your Compaq we offer COMPAQ CARE.

For a fixed annual fee we will provide you with a
new Compaq, if in the unlikely event, your much used
machine develops a fault. No ifs or buts, we will replace
your Compaq to keep you on the road.

The Compaq and Compaq Plus are available now in
quantity. Clip the coupon or ring 01-377 1200 and find out

why you should own a Compaq.

Post FREEPOST for seminar details to address below.

NAME

CO.

ADDRESS

I . O.

Personal Computers Lteti
L218 & 220.226131shopsgate, London EC2M 4JS, Tel. 01-377 1200, Telex 8954665 ATT PCL.i


