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1.S.C.| offer the UK’s lowest prices

on computer systems

COMPUTERS PRINTERS
APRICOT FP 512K LCD

APRICOT TWIN 720

APRICOT Xi 10

APRICOT Xi 10s (512K RAM) EPSON LQ1500+i/F
APRICOT Xi 20 (512K RAM) CANON 1080A
APRICOT Xi 20s (1MB RAM) CANON 1156A
APRICOT 9" MONITOR .

APRICOT 12" MONITOR

APRICOT 10" COLOUR MONITOR......... SOFTWARE
APRICOT 32 10MB (256K RAM) .... dBASE Il

APRICOT 32 20MB (512K RAM)

SUPER PACK — S/W, S/C, S/P LOTUS 1-2-3
OLIVETTI M21 640K TWIN MONO PEGASUS SINGLE USER
OLIVETTI M21 640K 10MB MONO PEGASUS MULTI USER
OLIVETTI M24 256L TWOM 320 MONO

OLIVETTI M24 256K TWIN 640 MONO

OLIVETTI M24 640K 320/10MB MONO RAM BOARDS
OLIVETTI M24 640K 640/10MB COLOUR APRICOT 128K
COMMODORE PC10 256K TWIN 360K MONO APRICOT 256K
COMMODORE PC20 256K 360K/10MB APRICOT 512K

IBM 256K TWIN 320 MONO IBM 64K

IBM 256K 320/10MB MONO IBM 128K

SPECIAL OFFER D/S MICRO DISKS FOR APRICOT —  IBM 192K

BOXOF 10 oo —— £35  IBM250K

COMPANY SERVICES FINANCING:

INCLUDE: CASH, LEASE-RENTAL, LEASE-PURCHASE,
SHORT-TERM RENTAL, HIRE-PURCHASE

CUSTOMISED DATABASE SYSTEMS, 1 2

MAINTENANCE CONTRACTS. INSTALLATION PERSONAL LOANS, INSTANT CREDIT (subject to

CONTRACTS, NETWORK SYSTEMS, MULTI-USER status) g _ _
SYSTEMS. » Provide a currently advertised lower price

within 7 days of purchase and difference will be
refunded.

TRADE AND EXPORT
ENQUIRIES WELCOME

All products carry 12 months full guarantee, with
HOTLINE phone support.

Prices exclude only VAT and delivery GRAPHIC HOUSE, 88 WAVENEY ROAD
We GUARANTEE* the lowest prices! ST IVES. CAMBS PE17 4FW

I.S.C. LIMITED &L 0430 300533




' THE LIGHTNING SOLUTION

You canbuild upto 30000 volts of static electricity in your body.
It takes as little as 2,000 to zap a computer.

Static kills computers! You
generate static electricity as
you walk across a carpet or just
by crossing your legs. This
charge can seriously damage
the chips in your computer.

*Thankfully it's at a very low
amperage so

you don't feel it,
except when
you spark off an
earth. But your
computer does!
O.K, it won't go

bang and stop,
but static causes a slow gnawing
away you will only notice when —
the data and memory become
fuzzy, printouts aren't as accurate
as they used to be, disc drives

Laminate construction showing carbon
dissipative layer.

start to malfunction. These all cost
you money, as they have to be
rectified by re-keying, or calling
an engineer.

Stop Static Kill

Developed by Formica
Corporation the Static-Master
dissipative pad is a simple,

cost effective, solution to this
problem. By using the pad harmful
static is earthed, without you
feeling it, and when you go on to
use the computer there is no
longer a danger of static kKill.

The Permanent Solution
Because the Static-Master pad is
placed under the computer it
offers a permanent solution to
zapping that messy sprays
cannot. Its structure means that it
does not curl with age.
Static-Master pads are durable,
and made from Formicat
electrically conductive laminate,

t+ FORMICA is a registered trade mark
of Formica Corporation.

3mm thick. The edges are
rounded smooth and the pad
rests on rubber feet. An easily
connected earthing wire ensures
that the Static-Master pad can be
fitted in all home/office
environments. It is supplied in two
colours, grey or almond, and

26" x 26" or 18" x 20" to match
your computers’ colour and
footprint. At only £49.95 and
£34.95 (plus Post and Packing) it
is a small price to pay to ensure
against degrading your computer,
which could cost you hundreds or
even thousands of pounds.

LIFE TIME GUARANTEE

Each Static-Master pad comes
with a lifetime guarantee, backed
by the Formicat name. To
purchase your Static-Master,
simply fill in the coupon below
with your Access or Visa

details, or enclose a cheque, and
return it to Static-Master, P.O. Box
51, FREEPOST 279, (No stamp
required) Burnley, Lancashire.
BB11 1BR. t's a small price to
pay to save your computer from a
slow death.

(inc. P & P and VAT)
O Grey

and large electronic equipment
Make/Type of Computer:

O Almond

| do/do not require a VAT receipt
Access/Visa Number S - — .
Send to Static-Master, P.O. Box 51, FREEPOST 279 (No Stamp required),

Expiry Date Signature _ = E Burnley, Lancashire. BB11 1BR. Allow up to 28 days for delivery. 1

e X e — — e e e — — il et e e s s ™~ 7T T T T e el e T T T T T T T i
II Please send me the Static-Master static dissipative pads | have indicated below. (Please tick). Il
| | have enclosed payment for€ . ... .. .. made out to Static-Master, Name: . (Ee———— e |
| orcharge my Access/Visa creditcard. | understand that if | am not Company: il - |
| delighted on receipt, | can return it within 10 days for a full refund. B J !
| Address: . 1 . . I - 1]
: O 18" x 20" at £36.70 each Ideal for Apple and other PC's _ A — — & — —
| (Inc. P & P and VAT) I

" " J P —— = = S R |
: O 26" x 26" at £52.00 each ldeal for PC's, Word Processors o - Telephone Number. —
| |
| I
| |
| |
| |
| |



2 PCW OCTOBER 1985

CONTENTS
j Vol8 No 10 October 1985

Cover story begins page 132
Photograph by Crispin Thomas

NEWSPRINT 108

Guy Kewney's regular look at the real
stories behind the news.

YANKEE DOODLES 124
David Ahl unwraps his crystal ball to
predict the fortunes of the American
industry.

LETTERS 126
A pasting for Amstrad heads this month's
selection of letters, plus our Bludners
brought up-to-date.

SUBSET 206
Hints for making the most of your micro.
SCREENPLAY 208

Take up boxing, explore the Temple of
Doom, road-race across America, dabble at
magic and tangle with a vicious poodle —
all without leaving the comfort of your
favourite armchair.

TJ'S WORKSHOP 212
Hints and tips enabling you to make the
most of your micro.

SUBSCRIPTIONS 128
Lighten your pocket and load up your

postman.

COMPUTER ANSWERS 216

Simon Goodwin presents the solutions to
your problems.

BANKS’' STATEMENT 130
Martin Banks ponders a solution to the
problems in the micro industry, but reckons
that the Japanese will get there first.

BIBLIOFILE 204
The best in books reviewed by David
Taylor.

NETWORKS 218

Peter Tootill tracks down the latest bulletin
boards.

END ZONE 220
Touchdown for Transaction File, Diary
Data, Leisure Lines, Numbers Count,
Computer Chess and Club News.

PROGRAM FILE 230
As the football season moves into full
swing, we celebrate with Football Manager
for the Spectrum. The reserve team
features a range of programs for other
micros, such as education on the BBC,
business on the Sirius, and utilities on the
Commodore 64.

BACK ISSUES 256

The ones that got away and where to find
them.

ADVERTISERS’INDEX 278
Who's where in this issue.
CHIPCHAT 280

Allthe gossip that our lawyers allowed us
to print, plus a chance to win free tuition
and game time in the Multi-User Dungeon.

Founder Angelo Zgorelec Editor Graham Cunningham Production Editor Ginny Conran Acting Production Editor Kirstie Rogers Deputy Production Editor
Lauraine Danker Business Computing Editor Peter Bright Staff Writers Nick Walker, Stephen Applebaum, Owen Linderholm Consuitant Editors David
Tebbutt, Dick Pountain Editorial Secretary Debbie Wallace Art Director Peter Green Assistant Art Editor Paul Ballard Typesetters Meadway Graphlcs 198
Victoria Road Romford Essex Sales Director John Cade Publisher Tony Harris Publishing Manager David Mankin Group Advertisement Manager Duncan
Brown Advertisement Manager Bettina Williams Assistant Advertissment Manager Melanie Romiszowska Sales Executives Claire Barnes, Steve Corrick,
Jeska Harrington, David Morgan, Mike Seabrook, Isabel Middleton Advertisement Assistant Nicola Hall Advertisement Production Gerry O'Sullivan

Production Assistant David Turner




BENCHTESTS & REVIEWS

COVER STORY: AMSTRAD
PCW8256 132
Could this be the ultimate accolade — a
machine bearing our name? It's the latest
from Amstrad, the Personal Computer
Word Processor, which comes with 256k of
memory, CP/M Plus, Logo, Basic, the
LocoScript word processor and a printer —
all for £399.

SORDIS-11C 152
A lap-held machine with built-in word
processing, communications and utilities
— and a full-size screen. Nick Walker finds
out if the performance of Sord’s latest
micro matches its specification.

INTELLIGENT MODEMS 162

Peter Tootill puts five intelligent modems
through their paces.

PAGEMAKER/LASERWRITER 166
It's possible to do things on the Macintosh
which can’t be done on other micros — for
example, design your own brochures or
newsletters. And for high-quality
reproduction, switch on the LaserWriter.

TELEWRITER 172
A word processor with a difference —
built-in communications facilities and
encryption routines.

PERSONAL CONSULTANT 190
How expert do you have to be to build an
expert system database? Mike Liardet
examines Personal Consultant to find the
answer.

PHILIPS: YES 140
Philips tries again in the micro market with
the strangely-titled rival to the Apricot F1
and Sanyo’s 550 — an entry-level 16-bit
business machine.

VIEWSTORE 194
A database package has joined the View
and Viewsheet family. Kathy Lang takes a
break from business machines to assess
Viewstore on the BBC.

FEAT

THREADED OPERATION 148
Writing your own compiler needn’t be a
daunting task — not if you follow Paul
Dourish’s instructions.

EI 3 :;}‘n

e

N )

. = | oy
| A—

e

iR N
NEW LIFE? 158

Do micros display the inherent
malevolence of inanimate objects, or are
they in fact more animated than that? Geoff
Simons ponders how to define life, the
universe and everything {including micros).

RES
ON THE TRANSFER LIST 174

Spreadsheet techniques that the manuals
forgot to tell users about.

MIX ‘N’ MATCH 176
The problems and successes of producing
software conversion packages.

ON THE MEND 180
Who do you turn to if your micro breaks
down? We look at where to take your
machine for repair.

ONLINE SEARCHING 186
Advice on the easiest and cheapest ways to
use dial-up databases.

PROCEDURE DEFINE THYSELF! 200
Harvey Mellar explains how to write a
simple program generator in Logo.

PCW Subscription Enquiries Stuart Cruickshank Subscription Rates UK: £15, Overseas £40 Subscription and back issues address 32-34 Broadwick Street,
London W1A 2HG, tel: 01-439 4242 Advertising address 32-34 Broadwick Street, London W1A 2HG, tel: 01-927 9016 Editorial address 32-34 Broadwick
Street, London W1A 2HG, tel: 01-439 4242. All departments Telex: 23918 VNUG — No material may be reproduced in whole or in part without written
consent from the copyright holders © Computing Publications Ltd 1985. Typeset by Meadway Graphics, 198 Victoria Road, Romford, Essex. Printed by
Chase Web Offset, St Austell, Cornwall. Distributed by Seymour Press, 344 Brixton Road, London SW9, tel: 01-733 4444.

OCTOBER 1985 PCW 3



Discount Micros!

SAVE HUNDREDS OF££E£s

on the BEST RANGE OF MICROCOMPUTERS at the BEST PRICES!

RECOMMENDATION? RELIABILITY? ... 40% REPEAT BUSINESS!!
APriCOL - run sysem

omraa

— Full system
p 64K System Unit | (Fully 1BM compatible portable computer) 256K System Unit S
R 2 x 320K Drives [ 2 x 315K Drives (0]
Keyboard — Full System Keyboard
| High Res. Monitor 256K System Unit High Res. Monitor F
2 x 320K Drives i
N Colour interface
T Keyboard w
High Res. Monitor
E . A
R . o R
o et including a range
¥*
£1698* of software FREE £1435
* *»*
YO i ]
SAN mecsso| @G v2s P
. E
128K System Unit IBM Compatible
128K 1 x 160K Drive s R
Keyboard 2 x 320/360K D|§c I
Keyboard Spread Sheet —_— Drives
High Res. Monitor Wordstar Keyboard, etc. P
H
E
R
A
L
S
APRICOT IBM PC APPLE
X1 256K 10MB inc Mon................. £2396 256K ‘XT  10MB......ococeviierireans £3197 Macintosh 128K inc Mon.............. £1295
X1 256K 10MB inc Mon................. £2148 256K ‘XT’ 10MB Colour................ £3298 Macintosh 512K inc Mon.............. £1595
PC 256K, 2 x 720K inc Mon ......... £1595 64K ‘PC’, 2 X 320K......corvrierrericnnns £1598 Applelic.......occoeae, £800
PC 256K, 2 x 315K inc Mon ......... £1435 64K ‘PC’, 2 x 320K Colour............ £1898
FI1256K, 1 X 720K inc Mon.............. £965 KAYPRO
Fle 128K, 1 X 315K incMon ........... £780 COMPAQ Kayproll ....ccooeviecceencirirnereeeine £870
256K, TOMB .....ccccevrrrnrieaciaernnnen. Kaypro 16 .....cc.covcuvueenn. -£1114
OLIVETT! 256K, 2 x 320K Kaypro 10 .... £1628
M24 PCinc MON .....ovvvvecrnirnanens £1498 DESKPIO 2....couceeeererrrirnens Kaypro 2000 £1335
M21 Portable Portable 286 V.2 .........ccccccnrncunes £4156 Kaypro 286l £1885
M10 Lap held RObi€....eovreiiccieee i £918

r....-......--...-........-....-.--..---......1

YEARS PEACE OF MIND PROTECTION AGAINST* § Dicount Micros Lid. :

A E 7 Kensington High Street, London W 8. :

— Breakdown, theft, etc. & blease send me 5

. H

— Loss of data . H

) . 2 [ auoteon [J informationon [J Ringme 2

— Cost of hiring another machine . H

. . a {3 urgent .

— Insurance in transit o ————— — :

*Option available E Name S  Title - E
. n

Other machines on request. ® Company - -

e »

To place your order for IMMEDIATE § A1
- a

DELIVERY, call Katie on . - T o

H - . ——___ Postcode ——

0 1 -938 21 51 (20 Ilnes) E Phone __ Extension _ E

*Offer lasts for limited period only and is subject to VAT LIIIIIIIIII SESESsSSsssnEssaResBRBREES .--.:gv:/;ox.ssd

and change without notice!



WITH EXTRAS

% Accurate analysis of your requirements = [T mm—"
% Highly competitive pricing ) 7

% Wide range of compatible software
% Staff training facility

# Rentals service available

& Try before you buy - we refund 95% of your

rental if you purchase within first month of
rental

¢ Trade-in on existing systems
% Expert installation service

% Micro data-transfer service
F‘_""i"”‘“—\

.
| IO
- /% =

We specialise in networking your IBM PC'’s
and Apricots together using the manufacturers’
related products. These include IBM
networking and clustering hardware and software
and also the Point 7 and Point 32 from ACT.

As well as hardware from the leading
manufacturers, you'll get friendly help and advice from
01 Computers, one of Britain’s acknowledged experts.

IBM Authorised Deaker

And since we also handle the New Innovative Smart
Integrated Business software package, we can really

help you turn your personal computer into a powerful
business tool.

Send in the coupon and find out how.

®| COMPUTERS LTD.

Southampton House, 192-206 York Road, London SW1 35A
Telephone for a FREE demonstration Tel:- 01-228 2207 Telex 8954575 CTC LDN

WERE CENTRAL

-----------1

AND EASY TO

39508 HmOMs_

Fill in this coupon and send it to us at the address below.
I Itsan important first step to answering all your business l

computing needs. PCW 10/85
I Name l
l Address I
Tel No:
I Occupation I

Southampton House, 192-206 York Road, London SWI11 3SA

Il I S B B BE BN ER BE BN .
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FREE MEMBERSHIP

of F.U.G. (Feline User Group)

As a F.U.G. member you will be
entitled to purchase supplies at
PREFERENTIAL TRADE PRICES
as and when required in any quantity.

AMSTRAD INTERFACES 1T 117

RIS oM
Y sk _&SOFTWARE™

Incorporating serial and parallel interfaces, to allow
software control of all functions, each feature controlled

from basic with the bar commands. Call from m/c or on
entering bar modem all controls are menu dnven for
ease of use, bellfccitt standards 300/300 600 1200 120075

75/1200 full and half duplex. Auto dial and auto answer
contact bulletin boards, prestel compatible, software

buletin on its own sideways Rom. Unique panel display, it
lays what the modem is doiné;‘ mode of operation,

and digits when auto dialm%. standard B.T. plug connec-
tor. Note this modem is not B.T, approved.

%% SIDEWAYS ROM %%

%* £26.05 &

The unit holds 4 Roms. Each can be 2, 4, B or 16X in size

incorporating a device to allow slower Roms to be used
less than Amstrad suggested 200, that means cheaper
Roms, free utility Rom with every unit.

RS232
Communicate with your modem
Talk 1o other computers
Use serial printers
Split Baud rates
Standard 25 way ‘D’ connector

£34.75
PARALLEL PORT

Make that Robot move
Control electrical appliance
Twnn 8 bit ports
Operates direct from basic
2% 14.way speedblock connectors

£22.51
8 BIT PRINTER PORT

Make use of that B bit printer
Allows character codes
Above 127 (ie 0 to 255)

Plugs in between centronics

Plus an UNCONDITIONAL MONEY
BACK GUARANTEE

The following are just a sample of products that
can be purchased by:—
F.U.G. MEMBERS ONLY.
Prices shown are inclusive of V.A.T.
plus Postage & Packing.

CONTINUOUS PAPER : ortand printer cable
11 x 9% 60 gms Micro-Perf. : £11.35
500 sheets £ 5.00 AL uaits aze cased and have throsgh
* Ploase add VAT %

1000 sheets £ 9.00
2000 sheets £16.00

FLOPPY DISKS

15 Hill Street, Hunstanton, Norfolk PE36 SBS
Tel: (04853) 2076 Poue2

X T CONVERSION KITS
FOR IBM® AND COMPATIBLES

NEW FAST CONTROLLER!

WESTERN DIGITAL 1002 SWX-2

ST-506 STANDARD

MR 521 HALF HEIGHT, 5"

10MB WINCHESTER DRIVE (FORMATTED)
2-HEADS, AVERAGE 85ms ACCESS £399

£1.11 each
£1.20 each
£1.25 each
£1.50 each
£1.65 each

SS.SD
SS.DD
DS.DD
SS.DD
DS.DD

Add 20% for orders of less than 10 units

Please enrol me as a F.U.G. member for one
year FREE OF CHARGE (normal annual

subscription £12.75) and send an up-to-date T o C LS T

PREFERENTIAL TRADE PRICE : 3

LIST plus my Membership Number WINCHESTER DRIVE (FORMATTED)

4 HEADS, AVERAGE 85ms ACCESS
UPGRADE 130 WATT POWER SUPPLY

SET OF CABLES FOR ABOVE

T. J. Services Co., 3 Beltona Gardens,
Cheshunt, Herts. EN8 OPA. Tel: 0992 20365

RAM CHIP SALE!"!
4164 64K DRAM 150ns
4128 128K DRAM 150ns
(for upgrade IBM AT)
41256 256K RAM 150ns £5.69 each
(for upgrade Olivetti-M24, Compaq Deskpro etc)

£1.59 each
£7.49 each

Prices exclude VAT and delivery. For terms see our other
advertisements.

TEL:{0342) 24631

BUSINESS SYSTEMS LTD

UNIT M, CHARLSWOODS BUSINESS CENTRE [
CHARLSWOODS ROAD, EAST GRINSTEAD, WEST SUSSEX RH19
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COMPUTAPLANT (UK) LTD.
BRINGS TO YOU
THE MOST COMPETITIVE
PRICES &y

Ot p-

ApricotXI 10mb * Apricot PC Twin 720K

ONLY £2,060

ALSO ONLY £1,360

AVAILABLE
_THE N'EW

- ' FRANGE

SR AL fico ‘F\ 5]
B e T20% AUTHORISED DEALER FOR APRICOT,  XRam

IMTEC, FACTS SOFTWARE AND PEGASUS SOFTWARE

All prices exclude VAT and delivery

PEGASUS.....utitierirteteeiimesereies seresseseeesseseness shsae st sbssessssssss st assss sssbssssssanans from£165

s?‘c‘\h\é\\ WORDSTAR2000 ....vcovvvrrrrreereeee SO B, £320
\GES L@ITIIBILABLL. .. s cioecresseeee st esessonsssessssssssssssssses s sesessseene £330
PRV LERS EPSONLX B0 oot £200
?“\“ \8&“‘ EPSONFX 100 st . £410
otV EPSONRX 100, - £340

N\“ S EPSONDX 100 il P, y £350
CANONPW L18BA ..ccoooeoorsesmsssnsssssssssssssssssssesssssssssssssssssssesie £379

CONTACT ONE OF OUR BRANCHES FOR FURTHER DETAILS. L.
OR VISIT ONE OF OUR SHOWROOMS

BRANCHES AT
gﬁ Cromwell Mews, 5 Station Road, Penwood House, St Breward,
Bodmin, Cornwall

St. Ives, Qambs PE17 4BH

. OMPUTAPLAN

-,
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“HOW I PREPARED
THE BEST
PRESENTATION OF
MY LIFE IN UNDER
AN HOUR!

“WITH OVERHEAD EXPRESS,
ALL 1 HAD TO DO TO CREATE
PROFESSIONAL QUALITY
TRANSPARENCIES WAS FILL IN
THE BLANKS.”

I've given literally dozens of presentations
this year alone, and to be honest about it, every
one of them looked the same. Either | used a
grela[)se pencil or I had the pages typed. Fine, but-

ull.

But this presentation to the Executive
Committee was different. | really wanted it to
stand out. And it did — thanks in no small
measure to Overhead Express.

Overhead Express is as easy to use as any
program I've ever put in a disk drive. | could
have had my assistant do the work, but for this
particular presentation, | decided to do it myself.

While Overhead Express.gives you the
option of designing your own templates through
its Custom Editor, | chose to work with existing
ones in the convenient Express Editor. In a matter
of minutes — really, minutes — | had typed my
information into fill-in-the-blank formats, and
that was that.

“1COULD SEE AS | WENT
ALONG WHATMY
TRANSPARENCIES WERE
LOOKING LIKE. AND
CHANGES WERE EASY TO
MAKE”

Once you've typed in your text on the
template, you can preview your work. Block
layouts ?ive you a good sense of what the final
page will look like. Later, you can review the
whole presentation with the actual text filled in. 1
watched my presentation coming together, and
made changes in the design of a particular
template as | saw fit.

And in point of fact, the variety of templates
available to me through the Express Editor was
s0 complete — there are 12 in all — I didn't
e feel the need to design my own.

“] USED MY COMPUTER
PRINTER TO PRODUCE A
HARD COPY OF MY
PRESENTATION. IN COLOUR
OR BLACK AND WHITE
STRAIGHTONTO -
TRANSPARENCIES!”

Okay, so | had chosen my templates. Filled
in my data. Previewed the formats. And made
some necessary changes.

The next step was a simple one: print out
the actual pages, then photocopy the print-outs
onto transparencies.

After that, all that was left for me to do was
to walk into the meeting of the Executive
Committee and make them sit up and take note.
And that | did.

Me and Overhead Express.

“THEWAY I SEEIT, IT'S SO

IMPORTANT TO PROJECT THE
RIGHT IMAGE!

3507356 Old Street

London, EC1V 9DT
Telephone 01-729 1411/2
Telex 946240 Re:- 19001565

ATLANTA
DATA
SYSTEMS

A
AR

cuir FAS

NEW — CLIP 3.0 backs up your hard disk over
twice as fast.

Use half the discs and save time compared with
other copy or backup software.

CLIP 3.0 retains the features of series 2 and

introduces some new ones. You will most
appreciate the huge increase in backup speed.

CLIP — THE BACKUP PROGRAM

CLIP comes standard with Winchester systems supplied by
Olympia, Cifer Systems, Research Machines, Philips and British Telecom
And is highly recommended by other major manufacturers

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

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

S
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ATT Corporation Ltd

PRICE GUARANTEE

PROVIDE A WRITTEN LOWER QUOTATION
FROM AN AUTHORISED DEALER WITHIN 7
DAYS OF PURCHASE AND THE
DIFFERENCE WILL BE REFUNDED!

CALLERS BY APPOINTMENT ONLY

1795

MAC 512k

NG ON-SITE rtable 795

" TRTEANCE P2k 1045

MAC 128K 1245l E 716

MAC DRIVE 256 [l F2 including mouse1145
‘MAGEWR”ER 10" 285 F10 including mouse

1745

15" 395
IMAGEWRITER o0 256K + 2XT20

JAZZ '3}?2 B D 11333
*CALL FOR SPECIAL X1 10MB
CALL /STEMS OFFER A hotermon 150

Apricot 12" mon 190

LIMITED PERIOD ONLY
icot 10" colour mon
Aprico 336

SPECIAL PRICES

PORTABLE 256K Dual

~ 1646
Drive DBI & I
Plus 256K21 g%\gt})( Dua\zs% | E?ATAJ%"Z-S symahory
Bm‘épm 1796 SUPERCALC 1/2/3 I
Desk Pro 286-1 256K ‘ WORDSTAR

: byte Drive
Single 1.2 Megaby 2722

i 4
912x720 Drive 164
‘\l\,I‘\ZA 2% 360 Drive 11%%
M24 640k 10MB

WORD
WORDCRAFT
WORDPERFECT
MULTIMATE

SAGE
PEGASUS
00 MANY TO LIST —

T0CALL FOR PRICES

A SPECIAL 1

EXIT’RKIES ON PHOT&())?&ALS —
1BMs

s OPENING OFFERS

R ) -
ATT Corporation Ltd

(T.L) INDUSTRIAL UNITS
STANWAY STREET LONDON N1 6RY
TEL: 01-729 7033 Telex: 296119 DATALEX G

confusionfand waffle! |

At ALLIANCE we’re sure it’s
our straight forward alpproach that’s
made us so successful.

— We’ll supply hardware — a
system that’s just right for your needs.

— We'll talk software as
simply or as technically as you like.

— We’ll guarantee you the
best of aftersales service and back up.

— We'll give you the best
prices you'll find on Apricot, Epson,
Victor, IBM and other top name
equipment.

Alliance Computers

Allfance Computers Limited Brookfields Industrial Park

Werrington Peterborough PE4 6LA Tel: 0733 77100 J
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New from AMSTRAD!
COMPLETE PERSONAL COMPUTER
WORD PROCESSING SYSTEM

D,

N . FEATURE
WORD PROCESSOR

Included in this Amstrad software aitows for the creation of documents up to
Packageis a full-feature maximum disk capacity, and perrits simultaneous
dedicated Word printing and editing.
Processing programthatis  Featuresinclude
particularly user-friendly pagination, automatic

and suitable for the first- paragraph alignment, Plus
time user. LocoScript many more powerful
editing facilities.

Complete with Green
Screen Monitor
Massive 90 columns by
32lines. Can display
50% more on screen
data than anormal
monitor (80 x 24).

.

Bigmemory to handle
today's powerful
software.

Complete with dual-mode Printer
Providing near-Letter Quality text at 20
characters per second; Draft Quality text
at 90 cps. Automatic paper feed system.

KEYBOARD

82 key keyboard. 8function

From The Guardian, 5th September 1985

The Amstrad PCW 8256. . . mustrepresent a “best buy" for
anyone who wants to do word processing and runa computer
athome. Itis also suitable for business usefor people —from
clerksto managing directors. The low cost— £399 ex VAT -
makes it competitive with electronic typewriters, and the extra
facilities of the micro are thrown in virtually for free. ,

CP/M Plus, operating system
Gives access to thousands of
readily available commercial
software programs. (e.g.
Supercalc 2 .d-Base 1I). Plus
DR Logo. Mallard basic
GSX graphic

Complete with built-in 3" Disk .

Drive Fastloading and storing keys, numeric keypad plus

with 180k formatted capacity dedicated word processor
per side of disk. keys including Cancel, Cut,

Copy and Paste.

EXPERT SERVICE Only Dixons has detailed knowledge and

80 c S N I DE expenience of leisure technology products going back over 40 years. If you

For your nearest Dixons shop simply use Dixons { h s "’
24 HOUR PHONE SERVICE o 1 .58 1 2268 A ave any questions of atechnical nature, please don't hesitate to ask.

Offers subjectto availability, APR/prices may vary locally. Instant Credit sub|_ec| to status. - signed bankers order + acceplable identity + recogmse_dcre&u card. Chargecard by Club 24 Lid. Written credit details from Dixons Ltd.,
18-24 High Street, Edgware, Middx.




THE PORTABLE

OLIVETTIM24

HP 110: Uses industry standard
operating system, MSDOS and is
made more friendly with HP's
PAM which gives easy access to
the program packages. Lotus 123
and Memomaker are built into
ROMs giving spreadsheets, sim-
ple graphics and note making —
making it a useful tool for the
executive on the move.

£2099

List price £2995

10 MB + 640K Ram. £2399
20 MB + 640K Ram. £2699

PC. It uses the full 16 bit 8086
chip running at BMHZ, which
makes it more than twice as fast.
It combines monochrome text and
colour graphics, offering a 640 by
400 pixel higher resolution mode.
The quality of the screen is excel-

packarp  PRINTERS/PLOTTERS oo b i oS40 POy
serial and parallel ports, clock/
Lazeriet Printer HP Think Jet calendar and reset button and is

A silent but speedy masterpiece. 300
CPS 161 best letter quality. Unbeatable
resolution whether it is text, charts or
diagrams and it's compatible with the
IBM PC and wordstar, Lotus packages

*  £2699

Plus 12 month on site warranty

Fast 150 CPS, quiet 50 dBa(A). High
print quality 11x12 charactercell,
96x96 (192) dots per inch. Disposable
print head. Pin and friction allows you to
use single sheets as well as fanfold

et £399

HEWLETT PACKARD HP-150B PC

M24: Not only is it stylish but
technically superior to the IBM

cheaper than an IBM having the
same specifications.

£1499

Tel: 01-937 8529/3366

There's a lot In store for you with our new line of
disc drives.

The basic HP 150 Il Personal Computer comes
with the HP 9123 dual, 3% inch double-sided
microfioppy disc drive. Each disc holds 710
Kbytes (formatted capacity) of data (the equivalent
of 175 pages of single-spaced text.

The 10 Mbyte Winchester provides twice the
speed and seven times the capacity of the floppy
based system. It's a really convenient system for
the busy professional because it gives you enough
capacity to have 10 to 20 applications ready to run
immediately, without the need to change floppy

discs.

Add a 20 Mbyte Winchester for even more storage
and you can handie really heavy weight jobs like
general accounting and data base management.
imilarly, very large data bases, like those shared
by a 3 Com network, will benefit from the extra
speed and capacity of a 40 Mbyte Winchester.
And don't forget to support critical life-line data
with an easy-to-use V4" tape cartridge back-up.

OLIVETTI M21 PORTABLE PC

M21: It is self contained with an
Intel 8086-2 chip, 128k of RAM, a
9in amber screen with brightness
and contrast controls, colour
graphics adaptor, printer adaptor,

serial RS232C port and two lock-
able 360K MFD 5.25In floppy disc
drives. It includes a built in clock/
calendar and LED indicator. The
Olivetti M24 has a better screen
than the IBM and runs more than
twice as fast as either IBM or
COMPAQ.

£1499
OLIVETTI

PORTABLE COMPUTERS

PRINTERS, PLOTTERS & MONITORS

CASIO CE-161 16K ..o oo £96 v
PBA00 ... oo £35 CE-125. ... .o £87 BROTHER PANASONIC
E)? ;‘;gp'F """"""""""""""" gz CRRISEiSHeNRl. ... S =l HR-15. ..o £349  KXP1091 . ... . ... ... £279
FX750PF 78 HR-35. . oo £CALL  KXP1092 .. ... .. ......£3099
"""""""""""""" EPSON HR-5.....ooooovcrvocv... ECALL
FXI802 Pt M £78  1xo0 16KRAM £395
EEROGIE. . o £78  Dyg pAKRAML T ¢749
FX820P ..o ;;:3; PX8 + 128K RAM dsik ... £950 SILVER REED
L L L - 240 | | CANNON R £279
PB770 . i, £164 PW1080A. ..o e279 EX550................... £449
FX5200P ........cooovvieien £39 HEWLETT PACKARD PW1056A . ...ooovooeee £399
FA10 Printer......ooooe . £159 HP11C .......................... £69
HP 12C Financial ................ £115
HPA5C oo £115
HP16C ..., £115 EPSON MONITORS
SHARP EEE. . . £129
PC1500 ..o £125  HPAICY.. ..o, £000 LX80 — NEW ... ... £249  KAGA
PC-1500A .......covvvieeene £164 - HPAICX... ..o, £000 FX80 ..o, £349
PC-1251 ..o £70  Card Reader................... £178 FX1004+ ©ooooeooe e £499 KI2RIX ... £239
PC-1246N ..o £35  Printer... ..., £000 PAO. o 700 MKT2R 2eemmiet o. Ao e £279
PC-1260N ........oooieeeines £87 HP75C ..o £499 PBO. oot £13g KIZR3 ... £399
PC-1350 ...l £112  visiCalc.......ceieeeee £119 PBOX ..o £250
PC-1401 ... €70  Textmatter......................... £78 JX80 Colour Printer ............. £499
HI-80 Colour Plotter............. £399 \
DEALER ENQUIRIES WELCOME La1s00. .. goa,  SONY
Tel: 01-937 8529 OKI Microline 93................. £464  KX-14PCl......... ... £347

Authorised Dealer

APPLE — COMMODORE — HEWLETT PACKARD — EPSON — OLIVETTI — SAGE

45114

Business Systems

191 Kensington High Street, London W8

PEGASUS — LOTUS — ASHTON TATE — MICROSOFT
@ TBS reserves the right to change advertised prices

01 '937 8529 @ Prices exclusive of VAT, installation, training and

turday 9.00-7.00pm delivery
Mon%aayllte‘:-ss ;yuarp:zimmem ? ® Goods subject to availability

Tel: 01-937 3366

01-9377896  Telex: 946240 (CWEASY G) MBX NO 19001120
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8748 £15.00.

Japanese Halt helght,

disk drives by TEAC TOSHIBA etc Sold as
NEW with 90 day guarantee ONLY £125.00.
SUGART SA4 S FH 35 TRK £55.00
SIEMANS FDD100 SS FH 40 TRK £75.00
carriage on 5%" drives £5.50

Brand NEW metalcaseswith internai PSU etc
for above drives, below costll

DSKC 1 for 2 HH or 1 FH 5%" drive £39.95
+pp£4.50 DSKC 2for1 HHor1 FH5%" drive
£29.95 + pp £4.50

8" Refurbished standard units.

SUGART 801 SS £175.00 + pp £8.50
SUGART 851 DS £250.00 + pp £8.50

W;ﬂ%ii‘?ig‘i 2 |$1152man case,

compiete with PSU etc, £535.00
8" DRIVE PSU for 2 drive units £45.00

Hard Disk Drives

DRE/DIABLO Series 30 2.5 Mb front load,
£525.00, Exchangeable version £295.00
ME3029 PSU for above £95.00

DIABLO 44/DRE4000A,B 5+5 Mb from

}QRWK 5+5 Mb £795.00
CDC 9762 80 Mb RMO3 etc £2500.00
PERTEC D3422 5+5 Mb £495.00
i?2ODIz\)II0E 10MB ST506 Winchester NEW
g{\SF 6172 23Mb Winchesters, as seen
Carriage on other drives £10.00.
Unless stated all drives are refurbished with
90 day guarantee. Many other. drives and
spares in stock - call sales office for details.

Join the communlcatrons revolutlon with our

super range of DATA MODEMS, prices and
specifications to suit all applications and
budgets. ..

BRAND NEW State of the art products.
DACOM DSL2123 Multi standard 300-300,
1200-75 Auto answer etc. £268.00
DACOM DSL2123A0 Auto dial smart
modem with multi standard AUTO SPEED
detect, and data buffer with flow control
etc. £365.00

DACOM DSL2123GT The CREAM of the

gtﬁllrgetnt modems, auto dial auto call, index,

uffer e

STEEBECK SB1212 V22 1200 baud FULL

DUPLEX, sync or async, optional agu;o dial,
85

.00
TRANSDATA 307A Acoustic coupler 300
baud full duplex, originate only,
RS232 £49,00

Ex BRITISH TELECOM full s%e% CCITT,
ruggedised, bargain offers. Sold TESTED with
data Will work on any MICRO or system with
RS232 interface.

DATEL 2B 300 Baud Modem see SPECIAL

OFFER.

MODEM 13A 300 baud unlt, on 2” hlgh fits
under phone. CALL mode on

MODEM 20-1. 75-1200 baug Comgact unit
for use as subscriber end to Pl EL
TELECOM GOLD, MICRONET etc £39.95

M8DEM 20-21200-75 baud. SameasZO-l but
for computer end, £65.00 + g
DATEL 2412 Made by SE labs for BT this two
part unit is for synchronious data links at 1200
or 2400 baud using 2780/3780
protocol etc. Many features include 2 or 4 wire
workmg self test, auto answer etc.

b R €800 Our price ONLY £199

Df‘PEL 4800, RACAL MPS4800 baud
modem, EX BT good working order, ONLY
£295.00 + pp £8.0¢

SUMMER OFFER
MODEM TG2393, Ex BT, Up to 1200 baud, fult
dupiexoverd wireor half duplexoverz wire line.
ONLY £85.00 PER PAIR + pp £10.00

For more information
CONTACT OUR SALES OFFICE

Bfor£14.954116 300 ns£1.50
2112 £10.00 2114 £2.50 2102 £2.00 6116 £2.50
EPROMS 2716 £4.50 2732 £3.00 2764 £4.95
27128 £5.50 6800 £2.50 6821 £1.00 68A09 £8.00
6B09 £10.00 8085 £5.50 8086 £15.00 8251 £7.00

Thousands of IC’s EX STOCK send SAE for list.

Dry Fit MAINTENANCE FREE by Sonnenschein & Yuasa
A300 07191315 12v 3ah as RS 591-770 NEW £13.95
A300 07191312 6v 3ah as RS 591-360 NEW £9.95

A300 07191202 6-0-5v 1.8ah as RS 591-382 Ex Equip
£5.99 36v 100 mah PCB mount as RS 591-477 NEW £1.00

Keep your hot parts COOL and RELIABLE with
our range of COOLING FANS
ETRI 126LF21 240v 5 blade equipment fan
Dim. 80 x 80 x 38mm £9.95
ETRI 88XUOI DIm. 92 x 92 x 25mm
240v equlpment fan, complete with finger
uard NEW £9.95
OULD JB-3AR Dim 3" x 3" x 2.5" compact
very quret runnlng 240v operation.
NEW £6.9
BUHLER 69 11.22 8-16v DC micro miniature
reversiblefan. Uses abrushless servo motor for
extremely hi$h air flow, also silent running and
uaranteed 0,000 hr life. Measures only 62 x
x 22mm. Current cost £32.00. OUR PRICE
ONLY £12.95 complete with data
MUFFIN-CENTAUR standard 4" x 4" x 1.25"
fans 110v OR 240v NEW at 210.50 or tested
EX EQUIPMENT 240v £6.25 or 110v £4.95.
1000’s of other fans Ex Stock.
Call for Details. Post & Packing on all fans £2.00.

i 4. il
Manulacturer‘s BRAND NEW surplus
ALPHAMERIC 7204/60 Full travel ASCI|,
60 key with paralleli output and strobe.
£39.95
DEC LA34 Uncoded -keyboard with 67
quality gold plated switches on X-Y matrix -
ideal micro conversions etc. £24.95
AMKEY MPNK-114 Superb word processor
chassis keyboard on single PCB with 116
keys. Many features such as On board
Micro, Single Sv rail, full ASCIil coded
character set with 31 function keys,

Numeric keypad, cursor pad and 9600 baud
OUTPUTH!

SERIAL TTL ASCII
£69.00 with data.

ONLY

Oy
PLESSEY Ltd this
compact unit, only
sllghtly larger than a
telephone, features an
all in one TELEPHONE,
24 x 40 character CRT
screen, VIEWDA’
PRESTEL modern,
Keypad and electronics to run as a fully
fledged PRESTEL terminal or telephone.
Ready to plug direct into a BT 600 type jack
socket and instantly connect you to
PRESTEL etc. Many other features include
Memory dialling, Recall button, Off line screen
data storage, Picture expand, Standard
Mutlard LUCY chip set, Integral 57 JVC crt
monitor, etc etc Designed to seil to the
EXECUTIVE at over €£600! But from
DISPLAY, BRAND NEW ANO BOXED at
only £99. OO for DTMF tone dial or £140.00
for standard DIAL PULSE version.
Carr £8.00.

Another purchase of these

NEW or little used 2B data modems allows US to make the FINAL
REDUCTION, and for YOU to join the exciting world of data
communications at an UNHEARD OF PRICE OF ONLY £29.95. Made to
the highest POST OFFICE APPROVED spec at a cost of hundreds of
pounds each, the 2B has all the standard requirements for data base,
business or hobby communications. Ali this and more!! AJ510 -
® CALL, ANSWER and AUTO modes
® Standard RS232 serial interiace
. moﬂu&. Built in test switching

® 240v Mains operation

@ 1 year fuli guarantee ONLY
® Just 2 wires to comms. line

BT 600 Jack plug and cable £2.25 Carriage and Ins. £10.00

® 300 baud full duplex
® Full remote control

® CCITT tone standards
® Supplied with full data
® Modular construction
® Direct isolated connection

St 4
£29.95

i

sossees HOT LINE DATA BASE »+orcoo

N DISTEL

+The ORIGINAL FREE OF CHARGE dial u
°base Buy, browse or place YOUR OWN
@ +goods or services to sell. 1000’s of stock items,®
s spares and one off bargains. Updated daily.
+ ON LINE NOW. CCITT, 8 bit word, no parity.
. For 300 baud modems call 01-679 1888

¢ For1200-75 baud modems call 01-679 6183
*

o A MASSIVE purchase of these attractlve stand alone
® terminal units enables a SUPER BARGAIN offer. Made b g
® the US GENERAL ELECTRIC CORPORATION the G
S MODEL 30 features a standard QWERTY 80 key
electronic keyboard coupled to a quality built matrix
printer with variable 3" to 9.5" forms tractor. The printer is
capable of continuous duty printing, with up to 120
characters per line. Standard RS232 interface accepts
ASCI| data at 110, 150 or 300 baud. Ideal for Terminals,
Data loggers, local label prlntmg, orjust as a printer!! Sold

TESTED with data O Also available with
TWIN MAGTAPE CASSETTE unit for data capture, data
preparation etc £150.00 Carriage £10.00.

datag
D fore

4” COLOUR MULTl INPUT MONITOR

made in the UK by the famous REDIFFUSION Co. for their own professional
computer system this monitor has all the features to suit your immediate and
future monitor requirements. Two video inputs: RGB and PAL Composite Video,
allow direct connection to the BBC and most other makes of micro computers

‘SYSTEM'ALPHA’

and VCR’s. An internal speaker and audio amplifier may be connected to your
systems output or direct to a VCR machme.giving superior sound quality. Many
other features included PIL tube, Matching BBC case colour, Major controls on
front panel, Separate Contrast and Brightness - even in RGB mode, Two types of
audio input, Separate Colour and audio controls for Composite Video input, BNC
plug for composite input, 15 way ‘D’ plug for RGB input, modular construction

etc etc.
This Must be ONE OF THE YEAR'S BEST BUYS

Supplied BRAND NEW and BOXED, complete with DATA and 90 day guarantee.
SUPPLIED BELOW ACTUAL COST- ONLY £149.0

DECCA 80 16” COLOUR monitor. RGB input.

Littie or hardly used manufacturers surplus enables us to offer this special
converted DECCA RGB Colour Video TV Monitor at a super low price of only
£99.00, a price for a colour monitor as yet unheard of!! Our own interface, safety
modification and special 16" high definition PIL tube, coupled with the tried and
tested DECCA 80 series TV chassis gives 80 column definition and picture
quality found only on monitors costing 3 TIMES OUR PRICE. in fact, WE
GUARANTEE you will be delighted with this product, the quality for the price,
has to be seen to be believed Supplied complete and ready to plug direct to a
BBC MICRO computer or any other system with a TTL RGB output Other
features are: internal speaker, Modular construction, auto degaussing circuit,
Attractive TEAK CASE, compact dimensions only 52cm W x 34 H x 24 D, 90 day
guarantee. Although used, units are supplled in EXCELLENT condition, ONLY

99.00 + Carr.

DECCA 80, 16" COLOUR monitor. Compositve video input Same as above
model but fitted with Composite Video input and audio amp for COMPUTER,
VCR or AUDIO VISUAL use. ONLY £99.00 + Carr.

REDIFFUSION MARK 3, 20" Colour monitor. Fitted with standard 75 ohm
composrte video input and sound amp. This large screen colour display is ideal
for shops,t schools, clubs and other AUDIO VISUAL applications. Supplied in AS
NEW or little used condition ONLY £145.00 + Carr.

BUDGET RANGE EX EQUIPMENT MONOCHROME video
monitors.

All units are fully cased and set for 240v standard working with composite video
inputs. Units are pre tested and set up for 80 column use on BBC micro etc. Even
when MINOR screen burns exist - normal data displays are unaffected.

12" KGM 320-1 B/W high bandwidth input, will display up to 132 x 25 lines.

2.
8SEEN SCREEN version of KGM 320-1 Only £39.95
9" KGM 324 GREEN SCREEN fully cased very compact unit Only £55.00
9" HITACHI VM-S08E/K Black and White screen £49

Carriage and insurance on all monrtors £1 0.00

GOULD OF443 enclosed. compact swltch mode su ted outputs of
+5v @ 55a +12v @ 0.5a,-12v @ 01aand—23v@ 00 a Dlm 18 x 11 x6 cm. 110 or
240v input BRAND NEW only £14
GOULD G6-40A 5v 40 am swnch mode supply NEW £130.0
GREENOALE 19A-BOE Switch mode 60 watt open PCB wnth a fully resg\\lzlated DC
output of 5v @ 6 amps, and three semi regulated outputs of +12V, -1 @ upto 1

g Dim only 11 c¢m x 20 cm x 5.5 cm. Simitar to RS 591-994. 110 or 240v AC Input

TED ex equipment. Onz £24.95
AC OC Linear PSU for DISK drive and SYSTEM applications. Constructed on a rugged
ALLOY chassis to continuously supply fully regulated DC outputs of +5V @ 3 amps, -5V
@ 0.6 amps and +24v @ § amps. Short circuit and overvoltage protected 110 or 240 V
AC input. Dim 28 x 12.5 x 7 cm NEW £49.95.
Carriage on PSU's £3.00

All prices quoted are for U.K. Mainland, paid cash with order in Pounds Sterling PLUS VAT. Minimum order value £2.
Minimum Credit Card order£ 10.00. Minimum BONA FIDE account orders from Government Depts., Schools, Universities and
established companies £20.00. Where post and packing not Indicated please ADD £1.00 + VAT. Warehouse open Mon-Fri
9.30-5.30. Sat 10.30-5.30. We reserve the right to change prices and specifications without notice. Trade, Bulk and Export

_Vou

Stendﬁrd VDU data entry terminals at give away
prices!
QUME QVT108. Current product, state of the art
terminal with detachable keyboard, 12" green
screen, 2 page RAM, TVI 925 emulation, 25 x 80,
Clock, Swivel and tift base, Printer Function
keys etc. BRAND NEW and BOXED AT ALMOST
HALF PRICE Only £425.00
EX RENTAL Z80 controlled, 15"

green screen 24 x 80 display, graphics, cursor
addressing, printer port etc. Very good condition

TESTED complete with manual only £225.00.
ADDS 520- Dumbterminal, used, 12" b/w screen
RS232 mtgrg;;e and printer port TESTED.

Carriage on terminals £10.00
100’s of other terminals In stock,
CALL for more detail

32 Biggin Way, Upper Norwood, London SE19 3XF

Telephone 01-679 4414 Telex 894502 Data 01-679 1888 <&




APPLE IIC Package

WORDPROCESSING + DATABASE

Apple liIC
Monitor IIC
Monitor Stand lIC

Apple Works
Carrying Bag

Apple IIC Mouse
Paintwork

External Disk Drive
TV-Colour Modulator

£849

APPLE Ile Package

Apple lle 64K
Disk Drive
with controller

£699

COMMODORE Packages

PACKAGE 1

Commodore 64 computer

C2N cassetfte recorder
International’Soccer
Musicmaker

Macintosh & Jazz
Jazz £399

7 ﬂ\ Fat Mac
[ -\ 512K

We accept orders from University Consortium

and other educational establishments

LASERWRITER £CALL

Multiplan ........ £190 TK Solver........ £189 Macspeli+ ” £84

Chart............. £99  Word...... £179 EC‘%M;’;‘f- .......... cgg
a . argon Ill...................

Basic............£145  OMNIS1 .. £149.  Bargenl.. £h2

Lotus Jazz....... £399  OMNIS2 ..

Copy-Mac........ £40 §}§2
MacPlot .......... £90 E ..£249
DFS: REPORT...£call > ..£149
Clickart........... £34 Macforth ........ feall Twypg%Tutﬁr ggg
; 1zordary 1.....
M;q the_kmie ... £50 MacPasgal 3 PFS File & Roport “£160
Millionaire........ £51 MacProject........
2 DB Master ....... .. £149
Zorkl...........€36  Macterminal ..... Desk Organlser €127
Zork Il ............£42 Macdraw ......... £99  MacAttack....... ....£42
Zorkdll............ £42 Deadline........... £50 HeliX.......cccooincne J ....£337
Witness..........Ecall grolessional Bljack ... £64
Hitchhiker's Guide to Galaxy ....... €34 e £60
Music Composer £69  MacCalender. ... Scall x:]?r'xg"mﬁ%g&kn i gg;
Frogger.........£34  Trvia......... €34  vicom Com Package .£149
LodeRunner..... £34  Funpack.......£34  Modem. ... ..£call
MacGammon ...fcall  Penstate........ £call ~ MacVision........... : ..£299
Sargon Il ........£42  Payroll........... £99  Championship Boxing.... ... £33
Mac Dust Cover........ £
Box 0f 10 3%%" DiskS......cvouremerrieencicnen £39

ORDER LINE 01-937 8529

PACKAGE 2

1541 Disk Drive £ 1 7 5
MSP801 Printer

PACKAGE3

Commodore 64 computer £ 260
1541 Disk Drive

PACKAGE 4

Commodore 128 computer
1570 Disk Drive
NEW

OCTOBER SPECIALS

Apple Plotter .................... £000 IBM SOFTWARE

Acorn Electron .................... £99

BBC ModelB........... £249  opoo

Commodore Pius 4. S e s

Hitachi PC.............. <8999 | o1ys1-2:3 L .....£000

MSX— Sanyo................... £99  Symphoney ........ccovoveen £365

MSX — Panasonic ............... £99  gpaselll. ... £395

MSX JVC (£100 free software) e e A A £395
hoaLL  FrAMEWONK

Digblo 630/ ... ... gogg ' coasusmodule..o £

Silver Reed EX550............... £449

HP75C ..o £499

Sharp PC5000 ........... fcoser £949

asild

APPLE — COMMODORE — HEWLETT PACKARD — EPSON — OLIVETTI — SAGE

01 _9 37 8 529 @ TBS reserves the right to change advertised prices
e @ Prices exclusive of VAT, installation, training and
BuSlness S Stems Monday to Saturday 9.00-7.00pm delivery
y Callers by appointment
. 2 Tel: 01-937 3366
191 Kensington High Street, London W8 01-9377896  Telex: 946240 (CWEASY G)  MBX N0 19001120

Authorised Dealer

PEGASUS — LOTUS — ASHTON TATE — MICROSOFT

@ Goods subject to availability
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This multi-faceted program takes you
through Outlining, Word Processing,
Spreadsheet, Graphics and Data
Management with a telecommunications
modem capability plus Mailmerge.

Itis easy to understand, easy to use

These Ashton Tate (TM) programs just form p\;rt of our
comprehensive range of business software.
Our pricing policy is one of keen discounting and sound advice,so

U.K.’s NO.1 SOFTWARE DEALER LTD

BUSINESS _
. Lo o ey ‘

phone Richard Allison o
out more. We'll be more

FRIDAY
-

Friday! is more suited to less complex
tasks than dBaselll, allowing the user
extensive practice time prior to start-up
of data base.

It has good straightforward
instructions, it's menudriven and has

™

n 01-352 9220 at our Chelsea store and find
than happy to arrange a meeting at our

other stores out-of-town if you'd rather.

dBASE

Enhanced handling ability of records is
only one of the new features on this
program. It's even faster than before and it
will even keep your records in order
automatically.

With the excellent tutorial you'll be

and PC compatible. password protection with the facility to entering data in minutes rather than
An integral part of any business produce mailing labels plus PC hours. Andit's PC compatible.
software system. compatibility. NB we also stock dBasell.

oy (_ Covaie
S afewar

& . ,
making business software a pleasure

382King's Road Chelsea SW3 47 Cheap Street Newbury Berkshire
Telephone:01-352 9220 Telephone: 0635 31696

14 Thames Street Kingston Surrey
Telephone: 01-541 4911

Wicat Maintenance and Engineering Upgrades

* On-site maintenance contracts undertaken anywhere in mainland UK
(current price approximately 10% end user list)

* On-site and workshop repairs on a time and materials basis
* Disc upgrades — any disc size supported (subject to controller support)

* Memory upgrades — Wicat memory modules to Imbyte/Card
— MMI modules to 4Mbyte/Card

* Expansion units — for disc and tape cartridge units

* System re-housing — for greater expandability

B
BUPLER
I

21 WILTON ROAD . ST GEORGE’S INDUSTRIAL ESTATE . CAMBERLEY . SURREY GU15 2QW
Telephone: Camberley (0276) 684868/685669 Telex: 296500

I
LBD
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IS.]1C

("] Word Processing

[C] Communications

[] Bata Entry/Data Processing
[ Special Applications

(] All of the above

AS A PERSONAL COMPUTER

Full-size, high resolution screen: 80
characters x 25 lines

LARGE MEMORY
80K RAM and 72K ROM

STANDARD SOFTWARE INCLUDES:

Powerful, full-function Word Processing
Up-to-date’ communication software

. Built-in calendar and clock
Built-in calculator

STANDARD HARDWARE

CONFIGURATION

— 3 Parallel Ports

— 1RS-232C

— Built-in numeric keypad

— High-speed intelligent micro-
tape drive

AS A TERMINAL

— VT-100 emulator " v
— Data Entry, Programming =
— Link to Mail Box System ="

*Trademark names

SORD COMPUTER SYSTEMS (UK) LIMITED
Kirkman House, 12/14 Whitfield Street, London W1P SRD

— BARD SYSTEM

SQRD

AS A PORTABLE

Weighs only 6lbs!
Bat)tery-powered (rechargeable in
car

Easy to use ANYWHERE,
ANYTIME

Bar-code reading

AVAILABLE OPTIONS:

— Enhanced Microsoft*-like
BASIC with multi-windows and
graphics

— |-PIPS spreadsheet software

— Data compatibility with IBM-
PC* (Lotus 1-2-3*, WordStar*

etc)
— |-TERMINAL
Terminal emulator which
emulates any VT-100 type
compatible asynchronous
terminals
— 64KB CMOS RAM cartridge
— Floppy Disk Drives
1MB 32" (640KM formatted)

Custom software development
system enabling turnkey
applications

TEL: 01-631 0787 AND ASK FORDEPT5NOW  Your Computer Needs Are Our Business

o

SURPLUS PRINTER SALE

BRAND NEW PRINTERS FROM TOP MANUFACTURERS AT A FRACTION OF LIST PRICE!

PROFESSIONAL MATRIX PRINTER
@ High definition 9x11 Matrix
@ Full emulation of
Epson MX80
@ 100 ch/sec bi-directional
printing
@ Tractor or single sheet feed
@ RS232 and centronics interfaces
@ Full graphics capability
@ Expanded & condensed print
@ Comprehensive self-test
@ Many other extra features
@ |deal for business
micro systems

@ Comprehensive manual

VIDEO MONITOR SALE
Brand new high resolution video monitors, green
screen, in attractive case. |deal for any micro with

composite video out.
12inch £94

9inch £44

Add VAT and £12.50 carriage

Example: Brand New
STC Preste

SURPLUS EQUIPMENT SALE

We have a huge stock of surplus micro systems,
printers, terminals, power supplies, and much
more. Send SAE for current list.

I terminals £99 plus VAT!

PERSONAL COMPUTER
PRINTER
@ Fast quiet thermal
printing 56 ch/sec
@ Full 8%2in wide paper
@ Full 80 column text
@ Standard 8-bit ASCII
96 character set
@ Standard RS232 interface
@ Expanded or condensed print
@ Built-in self-test
@ Free 80 foot roll of paper
@ Ideal for any micro
with R§232

@ Full instructions included

’ E ’s No 1 Dealer in DEC PDP11 and VAX
E CHILTERN ELECTRONICS computer systemsandspares.

HIGH STREET, CHALFONT ST. GILES, BUCKINGHAMSHIRE HP8 4QH TELEPHONE: 02407 71234
We accept personal cheques or telephone your Access card No.

Telephone or send your order to Tim Reading
All items despatched within 24 hours
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YSTEMS

“‘

" PATHFINDER

SOFTWARE

CATCHLINK (APRICOTF1)..................... £395
CASHLI(I)\JK (IBM, APRICOT PC, ETC).......... £495

BOX.. . oo
CARDBOXPLUS...................
OBASE Il
ABASE Ml .............oo ot
DELTA4. ...
DMS+ . ...
DOMINO.........ooooe e
DRCBASICCOMPILER .......................
FLIGHT SIMULATOR.........
FRAMEWORK................
FRIDAY ....................
KNOWLEDGEMAN _.............................
LOTUS123......................
LOTUS SYMPHONY (512K)
MICRQSOFT BASIC COMPILER ............... £295
MICROSOFTWORDV2.0...................... £275
MULTIMATE ....................
MULTIPLAN ....................
OPEN ACCESS (384K) }
SAGE BOOKKEEPER ............................
SAGE ACCOUNTANT ...,
SAGE ACCOUNTANTPLUS .................... £495
SAGEPAYROLL ................................ £165
CHIT CHAT (S'WONLY)........................ £105
CHIT CHAT (S/W & MODEM) .................. £325
SMART SERIES (384K)................oceee £525
SUPERCALC3................................... £215
SUPERPACK (APRICOT ONLY). .. £80
TURBO PASCAL . £60
WORDSTAR .................... ...£195
WORDSTAR PROFESSIONAL.................. £255
WORDSTAR2000............................... £325

ACOUSTIC HOODS

Suitable for those printers listed and similar
printers

RX—80 F/T, LX-80, PANASONIC KXP1091
(16. 57% 14" 6. 2SI e R DY

FX80 DATAPRODUCTS 8010, 801 1
(22" 16"%8.25"). ... .£109
DX100, RX100 (23.5"%17.5"%9.5")......... £149
FX100, LG1500, DATAPRODUCTS ' 8020
(27.5"%18"%8.25") ... £159
LQ 1500 (SSF, NEWBURY DATA 8020, 8910
(29.25"%21.75"X15") ... £179

apricot

GATEWAY
Fle 256K RAM SINGLE 315K DISK DRIVE .............................. £519
F1 256K RAM SINGLE 720K DISK DRIVE ...........cooooiominnnn. £739
COLLECTION
FP 512K RAM SINGLE 720K DISK DRIVE ............................. £1149
F2 512K RAM DUAL 720K DISKDRIVE. ....................co.ooo.... £1149

F10 512K RAM 10Mb WINCHESTER

PROFESSIONAL

PC 256K RAM DUAL 315K DISK DRIVE
PC 256K RAM dUAL 720K DISK DRIVE ..
Xi10 256K RAM 10Mb WINCHESTER
Xi10s 512K RAM 10Mb WINCHESTER
Xi20 512K RAM 20Mb WINCHESTER
Xi20s 1Mb RAM 20Mb WINCHESTER

MONITORS

1

PRINTERS
BROTHERHRS ............cooooiiie, £95
BROTHER HR15 18¢cps............ SRRRE .. £330
BROTHER HR25 25¢pS ............cviiee. £655
BROTHER HR35 35¢€pS .....e ..o £765
CANON PW 1080A 160cps (NLQ)............. £280
CANON PW 1156A 160cps (NLQ) ............. £375
DATA PRODUCTS 8010 ..............ooove £399
DATA PRODUCTS 8020 ........... Do £479
DATA PRODUCTS 8050 ...................... £1099
DATA PRODUCTS 8070 .............. .. £1495
DIABLO 630 ECS/API . ... £1815
DIABLO 630 ECS/IBM-PC ... .. £1675
EPSON LX-80 100cps (NLQ)................... £215
EPSON FX-100160CpS .........ooovvneveiinnn. £460
EPSON LQ-1500200€pS ........oovvneeeeennn. £865
JUKI610020CPS......ooovieeeie i £339
PAPER PRICES PER BOX
11”"x9.5” 1pt 60gsm 2000 sheets ......... £10.50
11"x9.5” *1pt 60gsm 1000 sheets.......... £6.60

117x9.5” *1pt 60gsm 1000 sheets. ....... £15.75
A4 (Laid *1pt 100gsm 1000 sheets........ £21.75

11"x9.5” 2pt 60gms 1000 sets ............ £17.10
117x9.5” 3pt 60gms 700sets .............. £22.50
11”x14.5” 1pt 60gms 2000 sheets........ £13.80
11"x14.5" 2pt 60gsm 1000 sets........... £21.80
11"%14.5” 3pt 60gsm 700 sets ............ £36.80

*Microperforated 2 & 3 paper all NCR

We can supply an extensive range of ribbons for both printers and typewriters as
well as a wide range of daisywheels and other computer peripherals. Order all your
computer requirements from Pathfinder Computer systems and you may be sure
of prompt delivery, superlative value, and efficient trouble-free operation.

We accept official orders from PLC's UK Govt Depts & Ed establishments.

Pathfinder Computer Systems
A part of Sunfern Limited

55 Bridge Street/Motor Street
Manchester M3 3BQ

England

Telephone 061-832 8272/7707

ALL PRICES EXCLUDE VAT
AND DELIVERY

JUKIG30040CpS ... £769
MP165 165¢cps (NLQ) .......................... £245
NEC PINWRITER P2 180cpS................... £375
OKIMICROLINE182........................... £245
OKIMICROLINE192.............oooeeien . £345
OKIMICROLINE193..............oooi . £469
PANTHER 11090 .............................. £239
PANTHER 21091 ............................... £269
QUME LETTERPRO 12/20 20cps .............. £465
QUME SPRINT 11/40 40cps .. ... £1195
QUME SPRINT 11/55 55¢ps .. £1415
QUME SPRINT 11/90 90cps ................. £1895
RICOH 1600s 32K 60¢cpS................... . £1475
RITEMAN 11 160cps (NLQ) ..................... £295
SILVERREEDEXP400 .................ccoo... £229
SILVERREEDEXP500 .............oo . £269
SILVERREEDEXP550 ..o, £439
3M DISKETTES
Price/box of ten 1-4 5-9
DRSS . - T £31.00 £29.00
35"DS.... £41.00 £38.00
5.25 S5/DD 48tpl ....... ......... £15.00 £14.00
5.25"DS/DD 48tpi ................ £19.00 £18.00
5.25" SS/DD 86tpi ................ £23.00 £20.70
5.25"DS/DD 96tpi ................ £24.80 £22.80
525" IBMPCAT .............. ....£41.00 £37.00 -
DATA CARTRIDGES
(price for 10 off)
DC100/A. ... £12.30 each
DC300/A.......oieeee £16.30 each
DC30O/XL ..o — | £20.70 each
DC30O/XLHD...........oooen £22.40 each
DCBOO/A........oooeeeieei e £25.90 each

- Authorised Distributor
Data Recording Products
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ISRONWORLD

NUMBER 1 UK DISTRIBUTOR OF

prne N IMBUS
SALR ®1-6271-4840

FOR FURTHER INFORMATION

Features

* 80186 true 16-bit CPU, the
fastest business computer
available,

* MS-DOS 3.05 operating
system

% MS-NET up to 64 Stations

* 192K entry level user RAM,
including 64K for graphics

% High resolution bit-mapped
display (640x250)

* Extensive list of compatible
software

% As used by Pegasus training
school for accounts tuition

Nimbus Range

PCl, single 720K drive £1,345
PC2, dual 720K drive £1,795
X10, 10Mb Winchester £2,695
X16, 16 Mb Winchester £3,295
MS-net available as an option
All above include 12"

. monochrome monitor,

* Fast colour graphics Colour Monitor £116 extra

# Configuration EEROM

* 8910 music chip

* 720K disc drives

* Supports 8087 Arithmetic
board

* Mouse/Joystick ports

* Piconet — up to 30
Peripheral interfaces

All prices exclude VAT

PERFORMANCE CHART
) Col Low Cost
Model Configuration Processor |Speed Sg::;r:s Ng‘t”wo?:ing Price ex VAT
Nimbus X10 | 10Mb Winchester 80186 8MH:z Yes Yes £2808
IBM XT 10Mb Winchester 8088 4.77MHz | No No £3393
Apricot xi 10Mb Winchester 8086 S.0MH: No Yes £3485
Nimbus PC2 | 2 x 720K disks 80186 8MHz Yes Yes £1795
BRANCH NETWORK THROUGHOUT THE UK
Glasgow Edinburgh Aberdeen London
415/419 Blythswood Court 4 St Andrew Square 77 Holburn Street Park House
Anderston Cross Centre Edinburgh 031 557 2087 Aberdeen 140 Battersea Park Road
Glasgow 041 226 3011 02224 571735 London SW11 4NB

01 627 4840 E and OE
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" Qasis Instruments

£

s Home, laboratory and industrial applications
Precision MADC12 module interfaces featuring: Full software support supplied:
— 12 bit readings in 30 uS to 0.02% accuracy. N\ -PE )
— 6 precision ranges, +/—10V down to 1V unipolar. — General purpose acquisition package with easy user
— 16 high impedance' inputs with S.E. or differential modes. \ interface and interactive scan control and data file
— All functions software controlied, 1 Mbyte per sec data \ ! generation. )
transfer. . — Comprehensive product description to allow the

£P"|CGB—Béystgg£"59'?fi \C/JkT—) £499/1BMs — £749/Apple Il — ; hardware to be driven from your own software, either
449/ — + - using the routines supplied or from your own low level
Includes calibrated MADC12, interface H/W, manuals and software. g .
Mno;ulgz fro:n stock — reliably solve your digitising or logging \ ;?:23@3 to operate the analogue to digital process
2'::;:;?’\:';‘0“5 for maximum fiexibillty provide: — Data file generatiop for export to existing spreadsheet
— High speed for 12 bit readings in 15uS, 8bit in 10uS (option $15—£95). or other post-processing software.
— Full accuracy and speed with input isolation to 500V RMS (option 105 — £240). Custom hardware, software and systems solutions on a
— 32 channel systems (option C32 — £250) and versatile, wide range, multiplexers. consultancy basis.
Also available: low cost Apple 1l analogue interfaces, supporting boards and
industrial computers. Order directly or contact us for further information. Peter Nelson
- 1 ¢ 7
The Street. Old Costessey. Norwich NRE SDF Fel: 0603 747887 Design Consultancy
- VALUE - VALUE - VALUE -
I = backup. Standard configuration inclﬁdes 128K
ERICSSON PO_RTABLE RN IO A e s ansion PC SOFTWARE
slots, amber monitor and high resolution Lotus 123 £295
2= : graphics. 'At 90% of whatever the current price  Lotus Symphony £405
. i of the IBM PC happens to be, it's anindex linked  SPI Open Access £315
] - bargain' — PC User. Microsoft Multiplan £135
| PC1 2FD, 128K, Monochrome £1934 Leading Edge word-processing £150
/%/ PC4 2FD, 256K, Monochrome £2129
T : PCS 1FD, 10M HD, 128K, Monochrome £3090
PC8 1FD, 10M HD; 256K, Colour s3573 ALPHA MICRO
Sensational new fully IBM-compatible portable. PRINTERS MULTI-USER MULTI-TASKING
Base system includes 256K RAM, 1x 360K HARD-DISK VCR BACKUP
floppy, mono GAS PLASMA display unit, (full- Epsom FX100 £475 SOFTWARE INCL. 1 YEAR WARRANTY
screen size with 640400 graphics capability), Epsom RX80ft £245 e can supply the full range of Alpha Micro
detachable keyboard, DOS 2.11, senial and Facit 4665 Daisywheel 40cps £860 computer systems, from the AM PC compatible
parallel ports, expansion portand external Toshiba P1350 POR  workstation to the 40 user AM 1092. Prices start
floppy disk drive port. Full range of Ericsson and Facit printers from £7000 for an AM 1000 system (6 user).
‘Compared to a liquid crystal display the plasma  available.
screen is worth its weight in diamonds'— PC User. £
"Well-designed, well-built and highly IBM- HARD DISK ADD-ONS AUTUMN OFFERS
compatible’ — Which Computer. QIC Hard disk drives with Adaptec controllers: Apple dri —
Ericsson Portable PC POA QIC-01 10MB internal £650 E)‘(’%e S - =
360K RAM disk POA  QIC-02 20MB internal gg5o x-demonstration PL's ‘ FOLL
256K RAM expansion POA Ex—demonstzat}on Riteman printer POA
External 360K floppy POA INTERQUADRAM PRODUCTS Ex-demonstration Shinwa CP80 POA
Built in 40cps printer POA  Short RAM — Short slot memory card: CDC 95MB Hard disk drives . S
84K £1855 Full range of Apple add-ons available at
- 256K £235 competitive prices.
ERICSSON PC o go0h
The widely respected ERICSSON PC is now Quadboard Il — 2 serial ports, clock/calendar,
available at Wolfcrown. It is exceptionally software: po TO ORDER
IBM-compatible with many extra features at a OK £333 Please telephone orders to 01-491 7127 or visit
significantly lower price. On site 12 months 64K £365 our West End offices on the second floor at 71A
warranty included with nationwide Ericsson 256K £461 Burlington Arcade W1V 9AF.

71A BURLINGTON ARCADE, LONDON W1V 9AF - TELEPHONE 01-491 7127

- WOLFCROWN -
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( BEST DISKS
BEST DEALS

BEST SERVICE

IIBDISIANG

How o contact us:

With every ten-pack of diskette ;,
now comes the NEW FLIP'N'FILE 10,
value 4.48 inc VAT.

DISI(I N G Profaesioncl

Prices exc VAT and quantities relate to Ten-Packs
(108 1 24 5-9

34.90 32.90 31.90 3090 29.90

lbllhlllg T Microdisis
4.90 42.90 41.90 40.%0 39.90

HOW TO ORDER

Official Government Orders Welcome
We supply all Government bodies Including schools,
Universities, Colleges, Hospitals, the Utilities, Re-
search Establishments, Armed Forces, the Ministries
and Local Authorities world-wide. |f ordering in
quantities of fifty diskettes or more, please ask for our
wholesale price list.

Credit Card Orders (0428) 722563 (24 hours)
ACCESS & VISA welcome, call anytime but please
don't whisper. Just leave the following details:

1 Day-time ‘phone number;

2 Cardholder name and address;

3 Your Credit Card Number;

4 What you want and how many;

$ Normal or first class post.

Leave the REST to US!

Urgent Orders

DISKETTES

MEMOREX

Prices exclude VAT and quantities relate 1o Ten-Packs
$Y¢” Diskettes 1 2:4 5-9
481 8/548 tpi 2090 10.90 17.9%0
91 /S 48 tpi 23.90 21.90 20.90
3504 §/5 96 tpi 24.90 22.90 21.90
3501 D/S 96 tpi 20.90 26.90 25.90
High Density (IBM PC AT)
§Y%1.009 Diskettes 1 24 59
3500 1.6 MB 46.90 490 4.9
slg’g;sﬂmu 1 24 59
29% PN nNXW
6120078 4430 4313 42%

s 10-19 20+
D1D S/5 48 1pi 1590 13.90 13.40 1290 12.40
D2D D/S 48 tpi 17.90 15.90 15.40 14.90 14.40 Pnces exc VAT and quantities relate to Ten-Packs
D10 /S 96 tpi 1790 15.90 1540 14.90 14.40 5% 1 24 59 10-19
D20 D/S 96 tpi 2290 20.90 19.90 19.40 18.90 5255/548tpi 2090 13.90 17.90 16.90
550 D/5 481px 23.90 21.90 20.90 19.90
§775/5 96 tpi 23.90 21.90 2090 19.90
557 D/S 96 tpi 2090 26.90 2590 24.90
High Density (IBM PC AT)
DISKING B uedh 4
p d o 4.
. S CHBE0IDIAY 3% Microdisks i 24 s
Prices exc VAT and quantities relate to Ten-Packs MF 350 §/S 0 70 I
sV . 1 24 59 1019 20+ MEOD/S el ol %
1D /5 48 tpi 2090 12,90 17.90 16.90 15.90 : "
20 D/S 48 tpi 23.90 21,90 2090 19.90 18.90
10D /5 96 tpi 23.90 21.90 2090 19.90 18.90
200 D/S 96 tpi 2090 2690 25.90 24.90 23,90 e
To urder the colour of your choice, just preceds the number with =
the appropriate lettar, {R) RED, (0) ORINGE " YE'[E?)W (6) Prices exc VAT and quantities relate to Tea-Packs
GREEN, (B) BLUE. ' ' SY%° Diskettes 1 2-4 59 10-19
150 5/5 80 14.90 12.90 12.40 11.90
2008/ D/D 1590 13.90 13.40 12.9
2500500 2090 2890 12.90 17.40
DISKING i S
BULK DISKETTES,
10-40 disks gets you a FREE Flip ‘n File. 10 with every ten-pack, OR I I I B X E I I
Buying 50 disks entities you to a FREE Budget 50 storage borx.
All Drsking bulk diskettes are supplied with user & write protect labels. prieqq ang quantities relate to Ten-Packs
) 5%4" Diskettes 1 - 59 10-19
Prices exc VAT and quantities relate to Ten-Packs MD1-D §/5 48 2290 20.90 19.90 18.90
sV _ 10-40 + MD2-D D/S 48 29.90 2790 26.90 25.90
UL1D S/S 48tpi 10.00 4.58 MD1-DD §/5 96 29.90 27.90 26.90 25.90
UL20 D/S 48 tpi 12.00 10.58 MD2-DD D/S 96 .90 3290 31.90 230.90
UL1DD S/S 96 tpi 12.00 10.58 34" Microdisks 1 2-4 59 10-19
UL2DD D/S 96 tpi 14.00 12.58 MF1-DD §/S 4090 38.90 37.90 36.90
N MF2-D0 D/§ 53,90 51.90 50.90 49.90
Prces exc VAT and quantities relate toTen-Packs: 3" Compact**® 1 24 59 10-19
24 59 10-19 20+ CF2 D/ 39.90 38.90 37.90 36.90

** FREE Memorex VDU Cleaning Kit per pack
8- Diskettes — Cail for prices

UK. P & P RATES
UK Shipping Rates exc VAT

5V - Disks or
1-2 packs each pack @ 95p

3-5 packs each pack @ 75p SEE 10-3, SEE 10-8

6-9 packs each qack @ 60p 1-4 off @ 40p each

10+ packs POST FREE 5-9 off @ 30p each
10+ off @ 20p each

All Cleaning Kits
1 oft 60p each

2-7 off 40p each
8+ off POST FREE

1 of £1.00 each
2-7 off 70p each
8+ off POST FREE

M50, M40, MINI 100,

DISKING FREEPOST, LIPHOOK, HAMPSHIRE GU30 7BR, UNITED KINGDOM
General Enquiries & Sales (0428) 722563; Trade/Government (0428) 722840; Telex —58623 Telbur G

STORAGE & ACCESSORIES

§V4" DISKETTE STORAGE (Buy two get one free)
Without Locks

PartNo.  Description

FF110 Flip "n File 10 for 10 disks
FF15 Flip *n File 15 for 15 disks
Mini 50 Flip *n File box for 50 disks
mm Flip "n File box for 100 disks

Budget 50 for 50 disks

With Lock and Keys
KM25 Fllp "n File Jockabie for 25 disks
M50 Tip "n File lockable for 50 disks

K
JUMBO Qur original box for 100 disks

20+

17.90 b

24.90 S :

;l.QO ; M$0

290'3,0 3% MICRO DISK STORAGE (qu 2get 1 tres)
35.90 M10 Flip *n File Box for 10 microdisks
48.90 M25 Flip "n File box for 25 microdisks

204 M50 Flip ‘n File box for 50 microdisks
35.90 M40 Flip "n File (tatching) for 40 microdisks

torage
M10, FF10, FF15, SEE 10,

P
M25, MINI 50, BUDGET 50

KM25

Disking Diskwrlters FFS10, KM50, JUMBO
50-pack £1.00 1 off £2.00 each
DIsElng Supermailers 2-7 off £1.30 each

100-pack £3.00 8+ off POST FREE

/

Diskette Malling and Computer Care
Disking Supermaiiers

full protection for up to 4 disketies.

Packed in 100s for convenience

PartNo.  Description

DSM 100 Supermailers

3 &/8 Disk Drive Head Cleaning it

At last, a Microdrive head cleaning kit, for 3.5" drives
Part No.  “Description

SDD 3.5" Drive head cleaning kit

Memorex Cleaning Kits

fora spaﬂding computer.

Part No. escription

MKEY Case/keyboard cleaning kit

MV VDU/screen cleaning kit

MDD Disk drive head cleaning kit

SAVE NEARLY £4.00
Just buy all three kits together
\o FOR ONLY £14.90

BEST DISKS
BEST DEALS
~  BEST SERVICE

A clever copyright design, these immensely strong Supermasters offer

A really comprehensive range of kits containing everyting you'll need

e
>
-

4.9
10.%0
19.90
31.90

Price ex VAT
4.9

Prce exc VAT
2.9

Prnce exc VAT
4.9

4.9
.99

D%

/?o: DISKING, FREEPOST, Liphook, Hants GU30 78R U.K. (0428) 722563
Find enclosed our order, we claim the following gift(s):

Qty Description

Price exc VAT

If you are posting your order, leave out 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

Minidisks & Microdisks

First Ten-Pack

Second and subsequent Ten-Pack

Very Urgent Orders

1

cost is £10 for the first 5Kg — please call.

Desperate Orders
Just call and discuss your problem, and we will do whatever

ucouﬂer.

2.
.50

If by ordering by telephone, and by 3.00 pm you may request
Datapost which delivers the next morning at 9.00 am. Minimum

can to help. If you are not too far we can probably organise a taxi

Total goods value exc VAT
Total Delivery & Ins.

Sub Total exc VAT

VAT

Value of cheque to DISKING

00
or charge our

ACCESS/VISA
Number:

we

aty Gift Code

Total Points

\

Points




The Workin
‘Network

For IBM PC users:
Omninet with Omnishare software

5

CORVUS |

(OPTIONAL)

e
.
- ]
iBM PC IBM PC iBM PC 1BM PC 1BM PC
OR OR OR OR OR
COMPATIBLE COMPATIBLE COMPATIBLE COMPATIBLE COMPATIBLE

Corvus Omninet
the world’s number one from Vistec

From Apple to Zenith, from Australia  provides random access back-up.

to Zambia. Almost no matter where your Mirror puts up to 80 Mbytes of data
PC’s come from an Omninet Transporter onto a 180 minute video cassette.
card will add your PC to the Omninet For Omninet users to share up to two
network. parailel and one serial printer, a Printer
Omnishare software allows MS-DOS Service is available. To enable up to 63
stations to share data and networking IBM PC'’s XT’s etc. to work with mainframe
applications software is available. computers, an SNA Gateway.
Winchester discs offer shared data For full details call 0332 834444 or
storage to 126 Mbytes and Omninet’s Bank contact your Vistec Approved Retailer

! -~J L/ay
1=

Business Systerms

Duffield Road, Little Eaton, Derby
Telephone: 0332 834444



from Data starr”
Mt Systems!

Justafewofthemany features.—

5« Easilyswitchable between Epson & IBM
graphic/printmodels.

%K Willprintall ASCII codes from computers that
canonly send 7 bitsontheir parallelinterface

THE INCREDIBLE NEW STAR SG-10 suchas Amstrad CPC 464/664 and Apple II.
NEAR LETTER QUALITY PRINTER.

%{( Compatible with allword processing

Star SG-10£259 + VAT £297.85 programs.
Parallel cable for any Micro (max. price) £20 . .
2 Spare ink ribbons £5 3 50CPSNLQmode available fromswitchon.
2000 sheets of continuous listing paper £15
Next day doorstep delivery service £10 % 120 CPSdraftmode.
£347.85
Datastar’s all in price £297.85!1 3 2Kprintbuffer—expandableto 10K

AMAZING AMSTRAD WORDPROCESSING OFFER
ONLY FROM DataStar Systems
Amstrad CPC 6128 green screen computer ...£299.00

Tasword/Mailmerge W/P package ........c..ccccuees £24.95
Star SG-10 printer package as above ............ £347.85
Nextday doorstep delivery service .......ccccverrnuee £20.00

Total value: £691.80

DataStar’s SuperdealPrice£619.95!!!

Many more package deals available on other Amstrad models and makes of micro’s.
MANY OTHER MAKES OF PRINTER AVAILABLE
Allgoods despatched FREE OF CHARGE by nextday doorstep courier service

Postyourchequesto
24 r
Hour | patastar Systems UK
Y 482 |e cred't card UnicomHouse, 182 Royal College Street,
ol 711 HotLine London NW19NN.
Telephone:01-4821711Telex295931 UNICOMG

PERSONAL CALLERS WELCOME — We are situated by thejunctionof Camden Road, near the railwaybridge
MONDAY-FRIDAY 9-6 SUNDAY 10-1 EXPORTENQUIRIES WELCOME
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ELEGTRON

UNIT 14, PEERGLOW INDUSTRIAL ESTATE, OLD'S APPROACH, TOLPITS-LANE, WATFORD, HERTS.

Bl

TELEPHONE: 0923 777155

6S

"

 \

COMPUTER PRINTER SELECTER
“T" SWITCHER @ 32.20d Inc VAT
Y 2 Printers to 1 Micro.

¥ 2 Microsto 1 Printer

¥ 26 pin as BBC.

COMPUTER PRINTER SELECTOR

* 26 pin as BBC.

* 1 micro to 6 printers

* 6 micros to 1 printer

* colour finished honey beige @ £75.90 inc. VAT

% Colour finished honey beige.

High Resolution
12” Mono Green Anti-Glare
Model No. BM502

Medium Resolution

BBC Versions 14" Model 14CT22006
80 Characters Remote Control

14" Model 14CT2206
16" Model 16CT2216
14" Model 14CT2006
Remote Control

QL Versions
85 Characters

DUAL POWER SUPPLY UNIT FOR DISC DRIVER
* Colour finish to match BBC.
* Comes complete with moulded mains lead.
* 6 pin BBC outlet or Dual power leads for disc
drives. (Please specify when ordering)
POWER RATING:
* Standard Version
Suitable for use with TEAC & TEC Drives.
* High Rated Version
Suitable for use with Mitsubushi, Tandy,
Canon etc.
(Please ring factory for other makes.)
Price Each
Standard = £33.35b Inc. VAT
High Rated = £35.65b inc. VAT

14" Model 14CT2206
16" Model 16CT2216

PHILIPS TV/MONITORS

@ 81.65a Inc VAT

@£230.00ainc VAT

@£258.08alnc VAT
@£302.45alnc VAT
@£25.00alnc VAT

@ £282.90a Inc VAT
@ £311.65ainc VAT

}__

PHILIPS
COLOUR
TV/MONITORS
PHILIPS & FERGUSON
MONO MONITORS
85/80 characters
per line

RGB/QL Lead Supplied
for use with BBC

PRINTER INTERFACE
QL SERIAL TO PARALLEL
+ BAUD RATE SWITCHABLE
* CRYSTAL CONTROLLED
+ QDOS and SUPERBASIC compatible
* Drives any CENTRONICS printer
@ £49.91d Inci. VAT

READYMADE LEADS:

RIBBON

Disc drive single @ 6.67cInc VAT
Disc drive dual @ 10.12c Inc VAT
Printer. @ 7.82cInc VAT
Parallel 26 pin @ 8.74c Inc VAT
OTHERS

RGB 6 pinto 8 pin DIL QL @ 6.90c Inc VAT
RGB 6 pin DIN @ 2.99c Inc VAT

RGB 6 pin to 7 pin DIN
RGB 6 pin to SCART
BBC to single disc
BBC to dual disc @ 4.60c Inc VAT
Serial 25 pin.“D" @ 12.88c Inc VAT
We can make up any combination of cable assy.
Please contact factory for details.

@ 4.14c inc VAT
@ 7.82c Inc VAT
@ 3.45¢c Inc VAT

DON'T BUY A COLOUR MONITOR!!
HAVE YOUR 14" & 16" PHILIPS, PYE or FERGUSON TX
COLOUR TV CONVERTED TO A TV/MONITOR
“IN HOUSE MOD"” REMOTE AND STANDARD TV'S

BBC @ 58.65a

RGB CONVERISON KIT
BBC @ 44.85d
* Resolution better than 585 x 450 pixels.
* Image clarity comparable to leading monitors.
* Includes RGB lead for connecting with BBC/QL.

QL @ 67.69a

QL @- 54.05d

* Conversions carried out at our workshops within 2/3 days.

Don’t run the risk of damaging your ROMs/
EPROM or your BBC micro. Whenever you
want to remove ROMS/EPROMS from your
BBC. Fit our Low Profile Rom Module System
and save your collection of ROMS/EPROMS
in our specially designed cartridges.

| *
Unlike other systems:

e.g. paperclips falling inside

* %

ACORN DISC INTERFACE @ 81.65c Inc VAT
EPROM 2764 250ns. @ 4.14c Inc VAT
EPROM 27128 250ns. (@ 6.90c Inc VAT

_CARg
Ab%
@) TEL: 0923 777155

Q
Vorad®

extended life.

Each System Contains:
1 Low Profile Assy.
Library Rack 6 Way
Prices include VAT

* % % %

5 Cartridges @ 12.65¢

The Low Profile system is a sideways mounting flush fitting unit.

*
* Won't getin the way when using the Keyboard
* Stops damage casued by shortcircuit due to metal objects

Prevents damage caused by dust
Edge Card Socket which takes all the wear, Gold Plated for

* 1 Rom Cartridge
* 5 Blank Labels
* Manufactured entirely in the UK
Complete System @ 14.95d Spare cartridge @ 2.76¢
Library Rack to store 6 cartridges @ 1.84c¢

THE CARE LOW PROFILE MODULE SYSTEM
Has been designed not to take any power

from your BBC Micro and allows you
unlimited ROMS/EPROMS.

10 Cartridges @ 28.23¢

OPEN
9am-5pm MON-THUR
9am-4pm FRI/SAT

HOW TO ORDER:

By Post. Enclose your Cheque/P.O. made payable to:
CARE Electronics.
Or use your ACCESS. Allow 7 days for delivery. Please add carriage.

a) @ 8.00
b} @ 5.00

A S © 8 . N 8 © © © 9 3

c) @ 1.00
d) @ 2.00
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=
COMPUTERS
sy FUTURE

MANAGEMENT

HIGH QUALITY...LOW COST
...INDUSTRY STANDARD

Future Management proves that high quality performance need not
mean high costs. High Quality . . . because the SPIRIT offers
industry standard . . . Low Cost because it includes outstanding
value-for-money software in the price. A complete business system
offering unrivalled value for money. Each SPIRIT machine is fully
IBM compatible which means the ability to run any software and
hardware add-ons for the IBM. PC DOS 2.1 as well as the
outstanding Lotus-like Integrated 7 software package are bundled
with each system.

All systems are covered by a 12-month parts and
labour warranty.

€1,995 XT

STANDARD HARDWARE STANDARD SOFTWARE
FEATURES 2 INTEG.RRPESD%}eaturing

“ 512K RAM * Spreadsheet
* 2 x 360K half-height disk drives {one of the * High quality presentation graphics
disk drives is replaced by a 10Mb hard disk on = %amabase management
e XT modet) * Word Processing
* 14in Monitor i
“8 Expar_lsion slots (6 available)

* Datamail
* Terminal Emulation including VT100 & 3101
UK keyboard * Communications

* Paraltel printer port
. icati DISK OPTION (XT model anly)
Asynchronous communication card (XT ~ 90Mb Hard disk

model only)
COLOUR OPTION (for all models)

* 13in High Quality Colour Display Monitor
* Colour Graphics Card

Orders can be placed by telephone using either ZIIELD
m Access or Visa. Telephone our Milton Keynes VISA

Microcentre on (0908) 615274 =
rUilURe
MANAGEMENT

FUTURE MANAGEMENT (Systems) LTD

38 Tanners Drive, Blakelands North, Milton Keynes MK14 5LL
Telephone: (0908) 615274 Telex: 825220

IBM is a registered Trade Mark of International Business Machines

Micro CoMPUTER

JONSULTANTS L1D
ALL the APPLE range
at BARGAIN PRICES!
A FULL APPLE IIC SYSTEM

This system includes:
* Apple llc

* Monitor llc

* Stand llc

* Ext. Disk lic

* Mouse llc

* Apple Works
Selee———I==REE | e Carry Case

* Colour Modulator

FOR ONLY £995.00

(inc. VAT, carriage and insurance)

A Challenge to
Every businessman

—~ e I

MACINTOSH
Authorised Apple Dealer
- L@vel One Service Centre

Call TODAY for further details

Ascott House, 227 Elliott St
Tyldesley, Manchester
M29 8DG

Tel: 0942-892818

%37 rOVERSEASORDERS A SPECIALITY %+
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What

Laser

will a

Beam Printer
do for me?

Y
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The Canon LaserBeam printer is :
*  Total Canon Technology

*  Suitable for all leading micros

*  Easy to maintain, cheap to run

*  Flexible multiple character fonts

* Fast - 8 pages per minute

*  Quality - output produced at 300 x 300 dots per
inch

*  Quiet - less than 55 dba
*  Available with underlining and shading.

* Available with enlargement horizontally or

vertically.
ONLY £3350.00

This advertisement was produced on a Canon Laser Beam
printer using the Wordcraft wordprocessing package
and its associated forms design package.

We are:

Available for sales, service, information.
Canon stockists to the trade and public.
Official Wordcraft dealers.

First Micro Computers Limited
5 La Belle Place
Glasgow G3 7LH

Telephone : 041-332-0030
Telex : 776548

Please send me details about the new Canon LaserBeam
printer and the Wordcraft word- processing software.

Name :

Address :

Company : Trade/End-user

Please clip this coupon and send to :

First Micro Computers

FREEPOST

5 La Belle Place

Glasgow G3 7BR or FREEPHONE First Micro




1PC+

2 Terminals =

3 Multi-User Micros
UNIQUE ACCOUNTS

The only fully integrated accounting system which transforms a
single-user PC into a MULTI-USER accounting system without the
need for hardware modifications. It's UNIQUE!!

If you want extra.terminals without extra costs.
ACCOUNTS is the system for you!

If you want a comprehensive, flexible accounts system which is easy
to use and adaptable to your specific requirements. then UNIQUE
ACCOUNTS is the system for you!

UNIQUE ACCOUNTS software plus inexpensive terminals is all you
need to make your PC into a MULTI-USER ACCOUNTS SYSTEM.

UNIQUE ACCOUNTS is available for IBM PC. and compatibles.

CARRERA COMPUTING
12 Lyons Avenue, Hetton-le-Hole
Tyne & Wear DH5 OHS
Tel: SUNDERLAND (0783) 267816

then UNIQUE

DEALER ENQUIRIES WELCOME

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

* BRITISH DESIGN & MANUFACTURE
* TRUE IBM COMPATIBILITY

* HIGHER PERFORMANCE

* ONE YEAR ON-SITE WARRANTY

* WORDPROCESSING

* SPREADSHEET

* DATABASE

* 256K RAM

* TWIN 360K DISKS - .

* SERIAL & PARALLEL

* MONOCHROME & COLOUR £1 250 00
ALL OF THESE FEATURES FOR n

LESS THAN HALF THE ESTIMATED IBM COST, THE SOFTWARE
ALONE NORMALLY RETAILS FOR £450.00.

PHILIPS HIRES MONOCHROME MONITOR
SAMPLE DAISY WHEEL PRINTER (18Cps) .. 260.

SEIKOSHA DOT MATRIX PRINTER (80 Cps) ..... £250.00 (inc cable)
SAGE BOOKKEEPER ACCOUNTS SOFTWARE ............... £295.00

VALUE PACK 1 VALUE PACK 2
FERRANTI PC 860 (AS FERRANTI PC 860 (AS
ABOVE)

ABOVE)
PHILIPS MONITOR
SAVE £139.00 £1450 SAVE £174.00 £1450
VALUE PACK 3

FERRANTI PC 860 (AS ABOVE)

PHILIPS MONITOR SAGE BOOKKEEPER

EITHER PRINTER SAVE £234.00 £1650

COMPUTER CRAFT E @

15 TEMPLE STREET, AYLESBURY, BUCKS

Tel: (0296) 5476 or 3760172 FLEASEARDLS A0

CARRIAGE AND 15% VAT

PERSONAL CALLERS VERY WELCOME

Word-Bird

is not “user friendly” it is easy and natural to
use.

No commands, no keying-in sequences, no
“easy” reference cards.

Can be used immediately, mastered in
days.

Labels, letters and fully-formatted books
are typed direct to the screen, as they will
look on paper, with all the emphasis and
special characters your printer is capable of.

Easy, natural multi-lingual use.

Full wordprocessing power at your finger-
tips.

Phone for your FREE copy of the Word-
Bird Book of Wordprocessing now/

SPECIALISED MULTILINGUAL WORD
PROCESSING SYSTEMS

LEABUS

Legal & Business
Software

114 Brandon Street
London SE17 1AL
Telephone: 01-708 2756

100% IBMe compat PC £950 + VAT

including 640K MEM, Single drive, High Res Hard Disc for
IBM and compatibles — Apricot, Sanyo, BBC

20MEG INt(IMB) ..ottt £750 + VAT
25 MEG Tape Streamer (5210) ... .£850 + VAT
20 MEG Y2Ht Winchester Bare. .£500 + VAT
10 MEG Internal for IBM........... .£550 + VAT
10 MEG Y2Ht Winchester Bare.................cocooceeiiiiciiiiics £300 + VAT

DISCETTES
(Price includes VAT + £1 for first pack and 50p thereafter)

OATALIFE VEREX SONY
40TrkSS/SD ... — £12.00 3%"SS/DD............. £38.00
40TrkSS/SD ... £14.25 £13.00 3'%"DS/DD. .£45.00
40TrkDS/DD ... ooo.....£18.00 £16.00
80TrkDSQUAD ...................... £24.00 —_

UNBRANDED
(MEMOREX, FUJI, DYSAN ETC) Price Inc VAT, P&P

100F 250F )
40TrkSS/SD ... £11.50 £27.00 Add £7 for 50 capacity
40TrkSS/DD ... .£12.65 £29.00 storage box, with
A0TrkDS/DD ... £15.00 £35.00 smoked perspex lid, dividers
80TrkDSQUAD................ £17.00 £41.00 and rubber feet

HIPS
(Prices include VAT but add £1 P&P)

4164/15 (IBM PC upgrade) ......... £1.50

4128/15 (IBM AT upgrade) ......... £7.50

41256/15 (Olivetti M24, Compagq etc)
£5.50

6264 LP/15
2764/25....

27128/25 .. Acorninterface............cccceeee £56.00

QUANTITY OISCOUNTS AVAILABLE
CARSON DEVELOPMENTS

84 HIGHFIELD ROAD
ROMFORD, ESSEX

Tel: 0708-27043
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Silicon L

No. 1 FOR ATARI*
Atari 520 ST

PRICES
Atari 520 ST
+ 500k Disk Drive
+ Black & White
Monitor £749.99

GUARANTEE

Our EXCLUSIVE Direct
Exchange Guarantee is
available FREE OF CHARGE
to all our customers.

If a product purchased from
SILICON CHIP becomes faulty
due to a manufacturing or |
component defect, within ONE |
YEAR of purchase, we will,
subject to availability,
exchange for new.

The prices of the ST from SILICON

CHIP Ltd, include Basic, logo, GEM
write, BOSS operating systems and
GEM paint.

POWER WITHOUT THE
PRICE

Chipsoft Integrated Accounts
Package:-

Including Stock Control,

Norminal, Sales and Purchase
Ledgers £250

ST/Centronics Printer lead £29.99
ST/Midi lead £14.99
Final prices and specs may be
subject to change.

SPECS
512K RAM.
Expandable Rom.
MIDI Interface. RS232
Serial/Centronics Paralle!
Interfaces. Floppy Disk and ‘Hard
Disks Interfaces. RGB Video and TV
outputs. Sound Generator with 3 channels.
2 Joystick Ports. 3 Graphics and Text Modes —
320x200 = 512 colours, 640x200 = 4 colours, 640x400 B/W.
16 Bit Motorola 68000 Microprocessor running at 8 mHz.

SILICON CHIP LTD, Showroom address:
302 High Street, Slough, Berkshire. Tel: 0753 70639

* 1st Atari Business Centre.

* 1st Dealer for 130 XE.

* 1st Dealer for 1029 Printers.

* 1st Dealer with our own Software House for Software Support.
* 1st Dealer for 520 ST

Please phone or write for full details. Dealer enquiries welcome.




THOUGHTS & CROSSES

37 MARKET STREET, HECKMONDWIKE,

COMPUTERS
Apricot FIE 128K + 315K disk drive ..
Agnoo( F1 256K + 720K disk drive
BBC Plus Microcomputer (includes DFS) .
BBC Microcomputer Mode! B
BBC Mode B with DFS
Acorn Electron (+ £40 FREE soltware)
ZX Spectrum 48K (+ £50 FREE sottwal
X Spectrum Plus 48K (+ £50 FREE softw:
Memotech 512,
Commodore 64 g
Amstrad CPC464 (green) + £100 FRES software
Amstrad CPC464 (colour monitor) + £100 FREE ‘Software ..
Amstrad 6128 (col with disk drive}.
Amstrad 6128 (green with disk drive)
Sinclarr OL.

PRINTERS
Canon PW1080A with

Canon PW1080A (+FREE QL Interface]
Canon PW1156A with L
Panasonic KOCP1091 with NL
$Smith Corona 0100
Epson P40. .
Epson AX80.
Epson LX80 .
Epson FXBO ...
Epson FX100..
Brother HRSéCentrorics orRS232} .
Brother AC adaptor
Brother HR15 (Centronics).
Brother Cut-Sheet Feeder.
Brother Keyboard
Brother EP44
Brother 1009 (Cemmmcs
Juki 6100 (Centronics Dansy Wheel) .. of
Juki 2200 (Typewriter Dalsy Wheel anerCemmnlcs) 4
Juki 6100 Tractor Feeder .
Juki 6100 Sheet Feeder
Daisy S(eg 2000 (Centromcs Dalsy wneel)
Shinwa CPAB0 (Centronics)..
Shinwa CPAS0 (RS232) .
Mannesman Tally MT80 Pius (Cermomcs)
Shinwa CP80 (Centronics) .
Commodore MPS 801 ...
Alphacom 32 (Spectrum)...
P 40 (4 colour Printer Plotter) .

PHINTER RIBBONS
Epson MX/FX/RX 80
Epson MX/FX 100 ..
Seikosha GP100 .

fill .
inwa CPBO/CPAGO/MTBOIMTSO Plis ..
:annesman Talty MT80 "

itel

Brother M1009.,

Brother smalesmke HR15/25 ..
Brother correctable HR15/25
Brother muttistnke HR15/25

Olhers avanable please ask,

Print wheels aiso available, please ask

PRINTER LEADS
B8C Centronics printer lead .
BBC Senal pnnter lead ..
Memotech Centronics pnnler lead ...
Dragon Centronics printer lead .
Qnc Centronics printer jead .
Amstrad Centronics printer ead.
Einstein Centronics printer lead
Watadrive to Centromics lead — Spectrum....
Spectrados to Centronics lead — Spectrum ..
ZX Interface 110 RS232 ‘D" —Spec\rum
QL to RS232 lead .
Centronics to 25-way ‘0" leai
Centronics to Centronics leas
RS232 ‘D’ to R5232'D'
Microdrive extensian I

PRINTER INTERFACES
Epson RS232 Interface
Epson RS232 Inlenau with 2K Butfer
Canon RS232 Interface .
Shinwa RS232 interface with 2K Buffer ..
Mannesman MT80 RS232 with 2K Buffer ...
Mannesman MT80 2K Butfes
Juki RS232 Interface .
Kempston Interface-£ (rom)
Kempston Interface-S {cass)
Tasman Interface {cass)
QL Centronics interface..
Atan Centronics Interface
Downsway Centronics il
Turbo Print GT Centronics Interta (suppor\s CBM64 graphi
Stack Centronics Interface for Commodore VIC20/64
IEEE to Centronics Interface for Commodore 4032/8096.
IBEK CBMB4 to Parallel (ntertace
Tripier Centronics interlace for Commaodore ViC 20/64....
Apple IIE Centronics (Aristocard)
Apple |IE Serial Interface Card .
Electron Plus 1.

PRINTER PAPER

1000 Sheets of continuous iractor feed paper.
1000 Singie/Double tractor teed (abels .

Alphacom Roll {black) g
ONITORS

Microvitec 1431 MS (standard res. suitable for BBC etc) ...

Microvitec 1451 MS (medium res. suitable Oov BBC e(c).
Microvitec 1431 MZ — Spectrum
Mlcmwtecusl DO Smclalr(]

Philips 7502 antl-alare green screen monior (zounz)
Commodare 1702

Figelity TV/Monttor

Fidelty CM14 ...

Fidelity QL Monitor (std res)

Amstrad Modulator .

Ferguson MM02 ureen screen (UK mwe)

Lead for above

DISK DRIVES
2X Microdrive — Smctau
ZX Interface 1 — Sinc!

-£45
X Expansion Syslm (|ncludes Micrognve/intertace 1/Tasword

Two/MasterfilezAnt Attack/Games Oesigner) ...
Commodore 1541 + Easy-Scnpt + 6 programs...
Memotech (single) — Mematech .

Memotech (dual) — Memotech .

Amstrad 3" drive — Amstrad

Electron PJus 3 — Acom

MicroP 3 a' msk drive 720K in disk interface
Micro P 2nd d

CUIIANA DISK DRIVES
CSXL 100 100k 40T
CSX 100 100K 40
GSX 200D 200K 401 0S..
€5X 400 400K 40/80T DS ..

€D 800S 2 X 400K 4/80T DS’

OPUS DISK DRIVES
5401 100K 40T

402 200K 40
5802 400K 40/BOT
5401P 100K 40T ..
5402P ZOgK 40TDS ..

T bS..
54010 2x
54020 ZXZDOK 407 05 .
58020 2% 400K 40/807 0S .
3" 100K 40T

DISKETTES
Parrot, Wabash. 3M Scotch

D/S 0/ 40T 10001
D/8 /0 80T 10107
Parrot disketies include FREE Ubrary case

DYSAN DISKETTES
104/10 $/5 D/D 40T 10 for
104/20 078 D/0 407 10 for.
204/20 D/S D/0 80T 10 for...
3" Maxell/Amsoft Diskettes == single ...
3 # Hewlett Packard — single ...
/2" Hewlett Packard — double ..

PVC COVERS

388

L
£38;
229

gggcol F1.

Acorn Eiectron .

BBC Cassette Recorder ..
ZX Spectrum ...

ZX Spectrum Plus .

Saga Keyboard...
Slncémr QL.

Dragon 3264 .
Memolecn 512

Ams(rad Monnor weenn).
Amstrad Monitor (colour) .
Philips Montor
Microvitec 14”

Canon PW1080A

Epson FX80 ......
Epsan RX80 F/T.
K n RX80
Shinwa CP8Q. a
Mannesman Tally MTBO .
MPS 801..
Brother HR15 ..

Seikosha GP8O. .
Sexkosha 6P100..

mnn&é?é????#?:;aapbb?b?b#ma =2
LHLRECBELRRBLZRLREBE 8288888 BEL

Juki 610¢
Over 40 dmelent covers availabie for various computers. Pione for
avalability and price.

SPECTRUM PERIPHERALS

Spectrados DOOS .
DK Li ht Pen o
Datel Light Writef
Games ar
0K Spectrum Kmoavo
DK 3 Channel Sound
Saga K N
Microdrive Library Case
Extension to Keyway {ribbon)..
Currah Microsiot ..
Microdrive Extension Lead .
Microdrive Cartridge ..
Pack ot 4 Cartndges.
Currah Microspeech
Oatel Vox Box ..
2 Wala Cartnidges (SCK)

5000 Mo

5995228

fu 374
&

Llam g
aE8gers

hé
g2

tnterface Il

COMMODORE PERlPHERALS
Currah Microspeech ........

Date| Commversa .

Music Maker

Modem 100 .

CBM Modem .

Simon's Basu:

Disi Utilities...

Wordcraft (car

V20 FAM Pick (

BBC PERIPHERALS
Acom ONFS 1.2 .
Econet Uy
Opus DDE) Interface .
LVL DDOS Intertace....
Waordwise (rom) .
Wordwise Plus {rom)
Acom Speech ROM .
View 2 (rom} ..
View Printer Drrver Generator
6502 Second Processor .
Z&D Second Processor + FREE Software .

ROM Exunslon Board

Commstal (rom
Nightingaie Modem nc Commstal

OYSTICKS & INTERFACES
Vuican Joysticks (tor the BBL)..
Quickshot i Joystick .
Sure Shot Joystick ..
Formuta 1 Joystick
Formula 2 Joystick ...
0K Tronics Dua] Port Inteface...
Datel Electron(cs Intertace ...
Budd Intertace (+ reset mch)
Cambridge Programmable Joystick..
DK Tronics Programmable Intertace

Tel: (0924) 402337 for General Enquiries.

ALL PRICES INCLUDE VAT AND CARRIAGE

. Edltor & Assembler

Shop open §-5pm Mon-Sat, kall
Answerphone outside

BOOKS
Sinclair QL Companion .. e
Electron Advanced User Guide.
Child’s Guide to the Electron ..
Child’s Guide to the Amstrad.
Amstrad Advanced User Guide ...
BBC Basic Course (cass & book) ..
BBC Assembly Course (ass & book)
BBC User Guide. .
BBC Advanced User Guide
Graphs & Charts (BBC) .
Creative Graphics (Bl
Commodore Reference
Memotech Games Bock
Memotech Computi &m
Memotech Program

COMPUTEH SOFTWARE
Spectrum - Thties
Commodore 64— mes (approx)
Amsirad — Titles (approx)
Electron — Titles (approx)
BBC — Tittes (approx)

na;
e

2dzee 3
33885;:35

B33._B3
258288

BEEE

400
Al our software is m)ummed hy 10%. Please send for software

Listed below are serious programs for the BBC, Commodore and

Spectrum,

In addstion we have the largest selection of games software in

Europe. Also send for lists of Educational programs.

BBC

Title
Creative Graphies
Oatabase

Database {disk)
Graphs and Charts
View Driver Gen,
View Driver {Disk)
Viewsheet rom
White Kmght (1
Acorn Viewstore
Accounts Payable
Intersheet Comp Concepts
View Acornsoft
Discdex Ciares

Creative Sound Acomsoft
Oiscmaster (disk) Beebugsoft
Dumpmaster (disk) gsott
Exmon gsoft
Heip (rom) gsoft
Hershey Font {disk)

Murom (rom)
Paintbox

webugson
Beebugsott
Beebugsoﬂ
Beebugsott

Paintbox
Sleuth (rom|
Spelicheck 1l {rom)
Sprite Utilities
Sprite Utilities Beebugsoft
Starter Pack Beebugsott
Teletext Pack Beebugsoft
Teletext Pack (disk) Beebugsoft
Caretaker (rom) Comp Concep
Disk Doctor (rom) Comp Concep
Graphics (rom} Comp Concep
Gremtin (rom) Comp Concep
Printmaster (rom) Comp Concep
Wardwise gom) Comp Concep

Wordwise Plus (rom) Comp Concep
Beta-Base (disk) Clares
Grafdisk {disk) Clares

Clares

Gratkey
Rephca llémsk) Clares
isk] Clares
Mnm ice Database
Cashbook Accounts Gemin]
Database Gemini
Final Accounts Geminl
Home Accounts Gemini
Invoices & Statements Geminj
Malist Gemini
Payroll Geminj
Stock Control Gemind
Word Processor Gemim
Beginner's Assembler Honeytolds
Beginner's Basic Honeytolds
Editor Printout UM? Istand Logic
Synthesiser Keyboard Library  Isiand Logic
The Music System {disc} Isiand Logic
Basic Ext (rom] Micropower
Machine Cade Tutor New Gen
VU-Cal Psion
VU-File
Ed- Master
Light Pen Graphics
Uttracaic 2

Psion
R.H. Electronics
R. H. Electronics

SPECTRUM
Titie E\%ﬂpmy

System

Beta Basic 3.0
Masterfile

Mastemle & MF Print
Astronol

Exlendm Easlc
Floating Point Forth
Supercode Il
Supercode I
Leonardo

Money Manager

Mi ice
The Illustrator
The Quill
C Compiler
Dev Pac 3
Pascat

Ultralat

Purchase Ledger
Saies Ledger

Stock Control
Melbourne Draw
Omnicaic

Machlue Code Tutor

Microsphere
Microsphere
New Generation
New Generation
Machme Ll&hﬂnﬂ
Spec Mac
White Ll(hnmmq
Address Manager Standard
Address Manager Plus 80
Editor Assembler
finance Manages Standard
Finance Manager Plus 80
Machine Gode Test Tool
Stock Manager Standard
Stock Manager Plus 80
VAT Manager Standard
VAT Manager Plus 80
Picturesque
Picturesque

Spectrum Momitor
Print ‘n Plotter

Paint Plus

"
4
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WEST YORKS

Prnt "n Plotter
Romantic
Romantic
Sinclaw
Sinchair
Sinclair
Sinclair
Sinclalr
Sinclair
Sinclarr
Sinclair
Sinclair
Tasman
Tasman
Tasman
Tasman
Tasman
Softek

Oxford

AMSTRAD

Titie
Cash Planner & Forecaster
Mailing List

Screen Machine
Trans Express (cass)
Trans Express (mvd)
Make A Chip
Musicmaster
Print Utilities
Small Business Accounls
VU Caic

VU Fite

VU 30

Zeus Assembler
ZX Forth
Tascopy
Tasmerge
Tasprint

Taswide
Taswaord H

riist
Blast (Compiler}

ayrol
Purchase & Sales ledger
Stock Contro!
Cash Planner (Disk}
Mailin Lnst Oisk)
Payroll
Purcnase’Sales (Disk)
Basic Tutorial
Complete Firmware
Complete 08
Decision Maker
Easi-Amsaic
Guide to Basic 1
Guide to Basic 2
Micropen {disk}
Microscript (disk)
Microspread
Project Planner
Screen Designer
Star Watcher
Mastercalc CPC464
Mastertile CPC464
Artist & Sprite Designer
Minl Office
Mastertile 664 (D)
Devpac
Font 464
Pascal
Home Budget
Log
Macmne COde Tutor
Code M;
Easi- Amscalc
Tascopy 464 asman
Tasprint 464 asman
Tasword 4 asman
Taswom 664 {disk}
Tasprint ﬁdlsk;
Tascopy {disk]
Mastercalc {disk)
Cashbook
Cashbook {disk)
VATFite
VATFile
Final Accaunts
Final Accounts {disk)
Database Management
Database Management {disk)
Report Generator
Report Generator (disk)
Hame Accounts
Home Accounts {disk)

New Generation
Picturesque

Gemin;

COMMODORE 64
Title.. Company

Purchase/Sales Ledger Abacus
Stock Controt Abacus
Music Studio Activision
Music Studio (duskL Activision
Actwny Centre (disk)

%pne Database Ausdiogenic msk{

Spreadsheet Audiogenic {disk]

Tlme Traveller Audiogenic
Wordcraft Aud:oqemc
System 15000
Easy Calc
Easy File
Simon’s Basic
Bridge Player 2
Practicale

Commaodore (disk
Commodore
C Software

Practicalc CSA ﬂl*;

Commodove 3dlsk

Practifile CSA (disk]
DFM Database
Eh Firebird

hte
Elite (disk) Firebird
The Quill Gilsoft

Artstar Gyron
Ansxal (disk)
Axim

Diatogue {disk)

Gyron
Interceptor
OS Meibourne
Games Creatuv Mirrorsoft
0 Spnf Mirrorsoft
Machme cme Tutor New Generation
Basic Lightning Dasis
Basic Lightning Dasis {disk}
Machine Lightning Dasis
Machine Lighning Qasts (disk}
White Lightring Dasis
White Lightning Qasis {disk}
Superbase Starter Precision
BBC Emulator R Shado
Flight Simulation I Ecass) Sub Logic
Flight Simytanen 1l (Disk) Sub Logic

SINCulﬂ aL
Title
QL Pascal
Assembier Development Kit
BCPL Development Kit
Llsu Development Kit
Assembler

OL Tool Kit
Cash Trader
QL Touch 'n Go
QL Entrepreneur
QL Progect Planner Sinclair
QL Integrated Accounts Sinclair
Graphic QL Talent

an Hi Saft

MEMOTECH

Memotcch 512
Memotech
Memotech

Metacomco
Metacomco
Sinclair
Sinclair
Sinclair
Sinclair
Sinclair

. Title

Neward
Pascal

Payroll

i
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Tel: (0924) 409753 for XX EN (2| =
EXPORT ORDERS WELCOME

Orcer 3-3pm Mon-Sat.
these hours
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BUSINESS SYSTEMS LTD
37 Store Street off Tottenham Court Road, London W1
Telephone: 01-6367142/4102

-
Looking for @ business system?

t us help you-
Come io‘;f\e first f&or for expert

A i
2%, 3 2 .y : PRI 1 . t
PN B A N . .

pr—— advice and unbeatable price.

| apricot xio witk

| 10MB WINCHESTER
| ONLY £2195 + VAT!
| PLUS

! free Monitor
Apricot PC
Dual Drive »
Double sided 720K
£1495 + VAT

INTEGRATED ACCOUNTS PACKAGE
FREE Invoicing

FREE Stock Control

FREE Sales Ledger

FREE Purchase Ledger

FREE Nominal Ledger

FREE Payroll

" SPECIAL OFFERS

Apricot PC 256K RAM dual 720K Disc
. {1440K)including 9” Monitor £1495 +VAT

Apricot F1 256K RAM single 720K Disc
excluding monitor £725+VAT

Apricot Fle 256K RAM single 315K Disc
excluding monitor £495+VAT

Inclusive Software, Activity ACT sketch, ACT
Diary, MSDOS 2.11 (Run-time version
including GSX graphic System extension),
GW Basic interpreter, Async Comans, IBM-PC
emmulator.

Sanyo 550 with 20MB Winchester 360K
floppy, 256K RAM, MSDOS 2.11

Wordstar and Calc Star Monochrome Monitor
£1595+VAT

Sanyo 550 10MB Version £1495 + VAT

14MB

FLOPPY

SANYO 550 |
WITH 2x 800KB
FLOPPY DISC
ONLY £795 + VAT!

' PLUS

Includes 256K Ram and MSDOS 2.1 1

*

FREE  Monitor (Philips V7502)
FREE Wordprocessor (Wordstar)
FREE  Spreadsheet(Calcstar)

*

*

Special Offer while
stocks last

TRAINING
CAN BE
PROVIDED ON
ALL SYSTEMS
SUPPLIED

We also stock a wide range of Printers, Monitors, Disc
Drives and Software Packages, plus many other
Computer Systems at bargain prices.

THE NEW APRICOT
COLLECTION

Apricot F2 512 RAM dual 720K discs
+ cordless Mouse £1495+ VAT

Apricot F1I0 512K RAM 10MB
Winchester + cordless Mouse £2295
+ VAT

The above inc free Monochrome
Monitor

Inclusive Software;

GEM Collection GEM Desk Top, GEM
Write, GEM Paint, Utilities

MS-DOS 2.11, (Run-time version Inc.,
GSX graphic system extension)

GW Basic intemporeter ASYNC
COMMS, IBM-PC Emmulator.

~ ]

1 YEAR
WARRANTY &
MAINTENANCE
CONTRACTS
AVAILABLE

OPENING HOURS MON-SAT 9AM-6PM

e B e el TN
MAIL ORDERS TO : West One Galaxy Business Systems Ltd, »--«-
37 Store Street off Tottenham Court Road, London W1.

Cheques payable to. West One Galaxy Business Systems Lid



CRESTDATA
CHALLENGE YOU
TO FIND

A BETTER DEAL

APRICOT £1595+VAT

256k business system
2x315k didrive

FREE 9"ACT monitor
ez SmithCorona D100
120cps printer + cable
FREE Super Writer w/p
e SuperCalc ssheet
meE SuperPlanner

eE 5 discs & paper

accovimng sorvwane [l PrinTERS

SPECIALISTS €415 Epson Fx 100 160¢Ps
Authorised dealers for il ase SmithCorona D100
Pegasus, Cashiink, Sage [l €25 Taxan 810 160CPs(27)
and Thinking software. [l €360 Canon Pw 1080

ose SmithCorona D200
50 SmithCorona D300
€m0 Epson Lx8o

€299 Juki 6100 20cps

a# Olivetti DY450 45¢ps
€999 Olivetti DY250 25¢ps
009 Brother HR15 13cps
a9 QuenData 18cps
oses Canon Laser]et

OLIVEYTI M24 £1999-+ VAT
256k 2x360k d/drive

12" monitor and MSDOS
FREE Jukis 100 20CPs
d/wheel printer & cable

| 120Cps printer + cable

OLIVEYT! I3 (1999 + VAT OLIVETT! MM £3845+ VAT
2156k 2x360k d/drive 1x360k d/drive

12“monitor, MSDOS tomp Olivetti hard disk
meE SmithCorona D100 [l FREE 6400k and MSDOS

ek | 2"Olivetti monitor

Free Wordstar wip rmee Quill wiprocessor |l ez Epson Lxsonlq
meE 5 discs & paper FmEE Abacus /sheet printer and cable
FReE Archive dibase FREE Lotus 123
FmeE Easel graphics FREE 5 disks and paper
P 5 discs & paper
APRICOY L1795+ VAT ::;'(‘:::‘M‘:;’;W
256K business system aeren
. 1X315k disk drive
2x720k d/s d/drive 9"ACT monitor
. mee SmithCorona D100
FREE 9"ACT MON ItO r 120Cps printer + cable
; 3 Pegasus accts
FREE SmithCorona D100 Il
perWriter w/p
120Cps printer & cable e atane |
FREE Super\W'riter wip s
FREE SuperCalc s/sheet
FREE SuperPlanner

manuals, MSDOS
FREE O diScs & paper

Crestmatt packages
may be reconfigured to
suit individual business
needs. We provide
DEMONSTRATION
SUPPORT and
TRAINING;

on-site maintenance
contracts are available.
Export and dealer
enquiries welcome

We are looking for
experienced &
qudlified staff for
sales/training/support.
Send cv with letter.

Crestmatt Limited

a division of

CRESYDATA INTERNATIONAL
01,402 1254/5

01,713 4699

67A York Street (BAKERST)
London WiH 1PQ

TELEX 265871

MONREF G. ATTN 81

Mon Friday 9.30am-7pm
Saturday 10.30am-4pm
offers strictly one month;
prices subject to change
without notice; goods
subject to availability

ADD VAY AY 5% Y0 ALL PRICES

©APTICOl AVTHORISED PEALER

olivetti AUTHORISED DISTRIBUTOR
COMPAG AVTHORISED DEALER
$7¢ AVTHORISED DEALER



APRICOT COMPUTERS

APRICOT PC 256k RAM, dual 315kdiskdrives.
APRICOT PC 256k RAM, dual 720k disk drives.
APRICOT XI10 256k RAM, 10 Mb Winchester.
APRICOT Xi10S 512k RAM, 10 Mb
Winchester

APRICOT Xi20 512k RAM, 20 Mb Winchester.
APRICOT XI20S 1 Mb RAM, 20 Mb
Winchester.

APRICOT F SERIES

APRICOT Fie 256k RAM, singlie 315k disk
drive, plus FREE green monochrome monitor.
APRICOT F1 256k RAM, single 720k disk
drive.

APRICOT FP 512k RAM, single 720k disk
drive and Cordless Mouse.

APRICOT F2 512k RAM, dual 720k disk
drives (1.44 Mb) and Cordless Mouse,
APRICOT F10 512k RAM, 10 Mb Winchester
and Cordless Mouse.

3 APRICOT MONITORS

High Resolution 9” Green Screen Mono.
High Resolution 12” Green Screen Mono.

AKHTER PRICES
Ex. VAT Inc. VAT

£ £
1276 1468
1436 1652
2236 2572
2636 3032
3036 3492
3436 3952
595 685
761 876
1186 1364

1271 1462

1951 2244

160 184
200 230

APRICOT NETWORK SYSTEMS

POINT 7 (For APRICOT XI only) Cluster
Controllers (including Concurrent DOS and
Documentation).

POINT 32 - FILE SERVERS

32/10 256k RAM, 10 Mb Winchester.
32/20 512k RAM, 20 Mb Winchester.
32/80 512k RAM, 80 Mb Winchester.

ACCESSORIES

GENERAL

Bank with 100 Mbytes Cartridge.
Network Board and Tap Box.
Network Cable 500 Feet (Red).
Cordless Mouse for£1 and Fle.

For Apricot F Serles and PC:
TV Adaptor Kit.
MX10 External 10 Mb Winchester.

ACT PRINTER
Apricot Writer 15 High-Speed Matrix Printers.

EXPANSION BOARDS
8087 Maths Co-processor kit.
128k RAM board.

256k RAM Board.

512k RAM Board.

MODEM BOARDS
Including MicroMail voucher.
including Communique.

SOFTWARE PACKS

Super Pack: Super Calc, Super Writer, Super
Planner.

Education Pack: CP/M-86, Dr. Logo Tutorial.
MS Pack: MS-DOS Operating System,
Utilities, GW-BASIC with Manual & Quick
Reference Card.

DR Pack: CP/M-86, Concurrent DOS,

MS Mode, Personal Basic with Manual & Quick
Reference Card.

396 456
2396 2756
3196 3676
5096 5861
1616 1859

166 191

176 203

86 99
27 32
896 1031

1271 1462

233 268
158 182
266 306
491 565
250 288
335 386
95 109
26 30
27 32
27 32

SANYO COMPUTERS

MBC 550 SERIES

16-bit 8088 CPU, MS DOS 2.11, 256k RAM.
Expandable disk drive configurations from
dual 360k to 800k floppies and 10 Mb
Winchester. Built-in full-colour graphics.

FREE Software - Sanyo Basic, WordStar,
and CalcStar.
FREE MONITOR - High resolution, green
screen mono.

5650-360x Dual 360k disk drives.
550-800x Dual 800k disk drives.
550-10MX Integral 10 Mb Winchester with:
single 360k disk drive.
single 800k disk drive.

IBM COMPATIBLE 550

SANYO 550-360x fitted with IBM compatible
videoboard Provides full IBM colours graphics
and includes GW Basic. Dual 360k disk drives,
256k RAM, MS DOS 2.11. Runs Lotus 1-2-3,
Turbo Pascal, etc.

ADDITIONAL SOFTWARE

Additional software for the SANYO.MBC 550
Series. Full software pack comprising InfoStar,
DataStar, ReportStar, Sort, Mailmerge and
SpellStar.

SANYO MBC 775 PORTABLE COMPUTER
The new IBM compatible portable with 16-bit
8088 CPU, 256k RAM, MS DOS 2.11, IBM
Compatible Colour Graphics, and an integral
9” colour monitor. Runs software designed
for the IBM (such as Lotus 1-2-3, Turbo Pascal,
Wintek CAD/CAM, étc.).

FREE Software - WordStar and CalcStar.
FREE Colour Printer - with Screen Dump
Software.

MBC 775-380x Dual 360k disk drives.
MBC 775-10MX Single 360k disk drive with
10 Mb Winchester.

AKHTER PRICES
Ex. VAT Inc. VAT

AKHTER DISK DRIVE UPGRADES FOR SANYO

Single 360k disk drive.
Dual 360k disk drive.
Single 800k disk drive.
Dual 800k disk drive.
Single 10 Mb Winchester.

£ £
795 915
795 9156
1495 1720
1795 2065
995 1145
195 225
2150 2473
2795 3215
110 127
199 229
129 149
239 275
895 1030

Akhter offer £25 trade-In on your old Sanyo drives.

SPERRY COMPUTERS

Akhter now stocks a new range of computer.
The SPERRY PC Range. Visit us to discuss
your particular business requirement.

SPERRY PC Model 100 256k RAM, single
360k disk drive including monochrome
monitor.

SPERRY PC Model 200 256k RAM, duai 360k
disk drive including monochrome monitor.
SPERRY PC Model 250 26 7k RAM, dual 360k
disk drive including med-res. colour monitor.
SPERRY PC Model 400 256k RAM, single
360k disk drive, 10 Mb Winchester, & mono.
monitor.

1922 221
2195 2525
2510 2887
3458 3977
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DOT MATRIX PRINTERS

EPSON FX80 160 CPS, 10" wide, frictionand
pin feed. NLQ Option.

EPSON FX100 160 CPS, 15" wide, friction
and pin feed. NLQ Option.

EPSON RX100 F/T 100 CPS, 15" wide,
friction and tractor feed.

EPSON LX80 NEW printer with NLQ, 160
CPS, 10" wide, friction and pin feed.
CANON PW1080A 160 CPS, 10" wide,
friction and tractor feed, NLQ.

CANON PW1156A 160 CPS, 15" wide,
friction and tractor feed, NLQ.

SHINWA CPABO 100 CPS, 10" wide, friction
and tractor feed.

MP165 165 CPS, 10" wide, friction and
tractor feed. NLQ, Epson compatible.
SEIKOSHA BP-5420 This is a business dot
matrix printer. Ideal for Networks. 420 CPS,
friction and tractor feed.

DAISYWHEEL PRINTERS

JUKI 6000 10 CPS. Bi-directional, logic
seeking, 10,12, 15 CPl and P.S

JUKI 6100 20 CPS. Bi-directional, logic
seeking, 10,12, 15 CPl and P.S.

JUKI 6300 40 CPS. Bi-directional, logic
seeking, 3k buffer, 10, 12, 15 CPl and P.S.
JUKI 2200 Portable electronic typewriter
and R/O printer. 12" wide. 10 CPS. 10,12, 15
CPI and P.S. Bi-directional printing. 2k buffer.
QUENDATA DWP1120 20 CPS.
Bi-directional, logic seeking, Centronics
Interfcace (optional RS232).

COLOUR PRINTERS

OKIMATE 20 Full Colour, 40 CPS letter
quality, variable width tractor, plan paper
and acetate film printing.

CANON PJ1080A Seven colour, ink jet
printer. 37 CPS, bi-directional.

LASER PRINTER

CANON LBP-801 Landscape and portrait
printing. 10, 12, 15 CPl and P.S.

AKHTER PRICES
Ex. VAT Inc. VAT

£

324
455
359
229
255
359
173

239

995

199
324
699

249

219

259
399

2695

£

373
524
413
264
294
413
199

275

1145

229
373

804

286

252

459

3058

TRACTOR ADAPTORS
FX80.

LX80.

JUKI 6300.

JUKI 6100.
QUENDATA DWP1120.

SHEET FEEDERS
JUKI 6300.

JUKI 6100.
QUENDATA DWP1120.

RIBBONS

EPSON FX80, LX80.
EPSON FX100.
CANON/KAGA
SEIKOSHA BP-5420.
SHINWA CPAS0.

JUKI 6100: Singte Strike.
JUKI 6100: Multistrike.

DAISYWHEELS
JUKI: Various T/A

RS232 INTERFACES.

EPSON 8143 (for FX printers).

EPSON 8148 (with 2k buffer, Xoff/Xon.)
JUKI (for all Juki printers).

CANON.

MONITORS

SANYO MONOCHROME
DM8112 12” 18MHz hi-res. (green).

DM9112 12" 18MHz hi-res. (with tilt-stand).
CRT 36 Medium res. for MBC 550 Series.

PHILIPS MONOCHROME
7502 A hi-res. green screen monitor.
7522 A hi-res. amber screen monitor.

7513 IBM-Compatible (green) with cable.

MICROVITEC CUB COLOUR

1431 MS 14" RGB standard res. colour.

1451 DS 14" RGB medium res. colour.
1441 MS 14" RGB high res. colour.

SANYO COLOURS

CD3125 Standard resolution.
CD3117 Medium resolution.
CD3115 High resolution.

CRT 50 Medium res. for MBC 550 Series.

CRT 70 High res. for MBC 550 Series.

AKHTER PRICES
Ex. VAT iInc. VAT

PRINTER ACCESSORIES [

33
20
129
129
114

199
199
199

-
HNNODONNO

39
69
50
79

86
99
119

74
78
86

199
240
399

155
299
399
299
429

£

38
23
148
148
132

229
229
229

N
AW~N—-DODDOD

45
79

91

99
114
137

85
89
99

229
276
459

179
344
459
344
494
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APPLE COMPATIBLE PERIPHERALS

NOTCHER disk cap: DOUBLER
TITAN 128K RAM CARD for lle....
128K RAM Card with manual & disk ...
SNAPSHOT (Il & l1+) — Dark Star..
SNAPSHOT lie — Dark Star ......
COPYKIT Software — Dark Stal
SHUTTLE MULTITASKING SMMave Dark Star....
Auto DialAuto Answer MODEM Card ..
COMMS software for above....... roen
PRESTEL Graphics ROM for Modem Card..
Disk Drive Controlier Card ..
16K RAM {language} Card ..
80 Column Card (Videx Compatible) II+/.
80 Col Card as above with Soft Control
INVERSE Video ROM for above ...
80/40 Column Hard Switch..
80 Column Card tor lie ooc
80 Column Card for lle with 64K RAM ..
ZBOCPM Cardfor I+
CPM Z80-8 (6MHz) Card with 84K RAM Il +
ZBO Card for lie .

o Soft Softca
Dognnl Research CPM Gold Card lle 64
ital Research CP/M Gold Card lle 192
CP/M Modute for lc . s
Parallei Printer Card (Cent
Parallel Printer Card {(Epson
Printer Butfer Card (64K dump)
Grappler+ Card ..
Gra &|9'+ 16K Butfer .
PION Paraliel In(edaoe (with cabie)
CHAMP!ON + 16K Butter {wlm cable

CACHEBOX B4K Pavglle! nline Butfer .
s Car
RS 232 Serlal Imemaoe Card....
SUPER Serial card with manual
CCS 7710A Asynchronous S/interface ...
1o PAL Converter + UHF Mod

RGB Card LINEAR output}.
RGB Card it) ...
DMS RGB Card (T output)
DMS RGB Card {LINEAR output)..
IEEE-488 Controlier, cable, disk &manual.
NP’om Biower Card 12716 2732,2764)...

rom Blower (2716,2732,2764,27128)
NEW EPROM controller/Parallel VFace ..
EPRQOM Blower for 2716,32,32a,64,128.,: 256
PROM Writer card blows 743472748258
CLOCK CARD (TIME ) Card ...
MOUNTAIN Clock card
Wild Card Plus .

Joystick (seft centening)....
Joystick (deluxe version).
Joystick extension oord ...
Apple Compatible Power Supp'z
ASCII Encoded Keybo: M
IBM STYLE keybonrd for Apple
AC Cooling Fan {clip on) with sy, ress .
IMAGE Processor (colfmono/SS 15€)
SATURN/T!TAN ACCELERATOR Cald % e
TURN/TITAN ACCELERATOR FOR lie .
IC TEST Card TTL Version (send forinfo)...
IC TEST Card D/SRAM, ROM/PROM/EPROM s/ware .

£119.95
...£169.95

APPLE STORAGE DEVICES

CUMANA full hexght drive for Apple........... - £109.00
CUMANA half hﬁ%h( drive for Apple... £145.00
AFD-2 hatt ht. SS/DD 320K tioppy drive . X

AFD-4 half ht. DS/DD 640K tloppy drive .
AFD-4 drive controiler card....
INTEC 5MB Hard Drive for Apple ...
INTEC 10MB Hard Drive for Apple
INTEC 10MB Hard Drive KIT ..
5/10MB Hard Drive Controtier
{Note: All INTEC drives are UK buih and backed — Prices inciude comroller
card, cables, power supply, utifity and diagnostic software for DOS, PASCAL &
CP/M, logether with 24 month service warranty).

PRINTERS — DOT MATRIX

NEW LOW PRICES!I
JAD

ANADEX — 100% DUTY CYCLE
ALL MODEL!
BROTHER
HR-5 Portable them\al transter (P or S) - £125
HR-5 for CBM64, 20 .. - -£125
-£189
..£155
.£149
o .£889
wrer — printer . €339
DlSK DRIV |01TCGOO £149
CANON — NEW LOW P
PW=1080 160cps fNLQ a o ..£249
PW |156|60qrs NLI . --.£345
Themnali DI ..£349
PJ—I 0BOA Seven COLOUR 37c oo €375

DATAPRODUCTS — PAPER
8010 80col 180cps draft NLQ both S & P..

8070 COLOUR as above but colour printing..

LXSO 6000| 100cps IScos INIQE.
Tractor tor LX80 .
Sheetfeeder
RX-100 1361»! F IOOq)s
FX-80 80cot 1

FX-100 F/T 136c0| 160cps ..
LQ-1500 200¢| (NLQF) 410 |r ‘paper width .
EPSON 8143 Senal | -
EPSON 8145 Senal I/Face 2K bultered...
EPSON 8148 Serial VFace 3K buftered...
XON/XOFF Serial I/Face 2K butfer ...
EPSON/COMMODORE I/Face 2K bufier .

. {corr.qual &
MT-86 13600\ OBOCps 18M, {corr.qual 45<:ps
MT-160 160cps... .
MT-290 132col (covv,qua) 50cos NLQJ
MT-290 as above with Senal Intert:
MT-280 200cps, 132¢0i, IBM, (eou qual 50cps)..

ex-stock.

monitors etc
Remember,

CARRIAGE FREE. SOFTWARE PACKAGES: CHARGED SEPARAT

MGITAS

BUSINESS SYSTEMS LTD

UNIT M, CHARLSWQODS BUSINESS CENTRE, CHARLSWOQODS ROAD,
EAST GRINSTEAD, WEST SUSSEX RH19

MICRO PERIPHERALS

CPA-80P Parallel 100cps. 80co!..... -£179
CPA-80S Senal version of above . .£195
CPA-80Q QL version of above . -£219
CPA-80C Commodore version of above ... .£185
CPB-80P Paraliel IBM COMPAT. 130cps, 80col ..£199
CPB-80S As above but Serial .. ..£200
CcPB- ‘36 Parallel IBM COMP |30eps 136col.. ..£289
65¢| = .£235
£311
MP-1851 JBM version of above -£249
SESIAL Interface for 165 senes ... ...£58
PINWRITER P2 80col £349
PINWRITER P3 132col Leaee. £479
Parallel Intertace for P3/P2 .€99
RS232 Intertace tor PI/P2... £129
iBM PC Intertace for PAYP2 .£99
Sheet Feeder for P3.... -£289
Tractor Unitfor P3... £119

NEWBURY DATA — Heavy DutY
DRE-8830 Parallel 180cps 132col £1019
DRE-8840 Paralle] 240cps 132col ... £1129
DRE 8925 Parallel 240(:05 132col .. £1275
RE-8850 Parailel 300LPM £1959

OKI — MICROLINE

OKI-84A 80coi 200cps Paralie! . .£625
OKI-84A as above Senal ... o £685

OKI-182 8000| Parallel 1ZOCps 1BM.

OKI-182 as above Serial . :
OKI-192 BOco! 160cps Parallel IBM - S

OK)-192 as above Senal...
OKl 193 132col ‘60|:ps Parallel IBM.. -
OKi-193 as above

OKI 2350 Parallel lme pnmev

OK{-2410P 350cps line pamer

OKI Plug + Play Card 92/93 1BM Gvaphlcs

OKI P‘ug#— Play Card 84 IBM Graphics ..
ANASONIC

KX-P1091 120cps NLQ, IBM COMPATIBLE . £249

KX-P1092 180cps NLQ. 7K butter, IBM COM ..£369

RADIX

10 F/T 200cps ... T ..E439

RITEMANN

PLUS — (MX-80 FT compatible) 120cps 80col .............. b= ..£199

BLUE PLUS (RX-80 FT comp) 140cps 80col ..£229

|| -~ (FX -80 compatibie) 160<:ps 80(;01 NLQ ..£255
FX-100 companble& Es 36001, ..£395

NEW + 80col 105cps FRONT LOADING, NLQ, 2i -£224

SEIKOSHA

GP-100 VIC 50cps ...
GP-100 Parallel or Senai ..
GP-500A 50cps
GP-250X 50cps

STAR

120cps BOCO! (50cps NLQ) ...
IGOWS BOcoI (550ps NLQ)

1200ps 136wl§50cpsNL g

160cps 136¢ol {65cps NLQ]
200cps 136¢ol (B0cps NLQ)

KP-810 140cps 80col NLQ.... -
KP-910 140cps 156col NLQ.. = ..£368
KP-810PC IBM VERSION... ..£329
KP-910PC IBM VERSION... 5

SR-15 (Fi
TAXA

TEC
1SS0IRaAlle SN 8 ..£459
1550 Serlal e £53
TOSHIBA ire Head
P-1340 Pil or Senal, 80col + Graphics .. .- ..£549
P-1351 Pl or Senal. 136cot + Graphics = .£999
Sheetteader - £419
Tractor -..£99

BROTHER

HR-10 80cp! Serial 10cps..

HR-15 Parallel 20cps.......coeemocvoenev..o
HR-15 Senal _

HR-35 Paraliel 35cps
HR-35 Senal

HR 25/35 Sheet Feeder.....................
HR 25/35 Tractor Unit.............
TOWA

Daisy Junior 14cps BOcol, PY.....
Dalsgs(ep 2000 18cps. |32c0|

630-AP! 40cps
630 APY Sheel Fseoers hom ......

EPSON
DX-100 Paraiiel 200pS ...

PS ..oor.
6200 |3200| 3009 ......

6300 ..
2200 ..
2N00....opec 8. 8

NEC SPINWRITER

3510/30/15 Ser/Pll/Diablo 35¢ps...........
7710/30115 Ser/PlIiDiablo 55¢ps .

o1 206ps.
Ser/Pll/Dlab‘o I/'aw lov 2000.....

00 r
Sev/P\VDlablc I/lm for 8800...

Accessones for NEC printers ... - .. CALL
11/40 RO (without interlace) _£1165
9/45 RO tull front panel............ = £1525
12720 Letter Pro{S or P} ZOcps ....£445
9/55 RO full front panel 55¢ps .......... ..£1895
11/55 RO (without interface) . -£1359
QUEN DATA/UCHIDA
Daisy Wheal Parallel 18cps. . £215
UCHIDA DAISY WHEEL paraliel .. .£199
UCHIDA as above Senal version.. . . ..£239
RICOH
RP-1200 Parallel/'Senal 20cps ..£489
RP-1300S Paratiel Serial 30cps... -...£789
RP-1600S Pllor Ser 8KB0CPS ... . o iihioeeeiciieiioies e £1300
FLOWRITER 1600 46K Mum I/V ; -£1235
FLOWRITER 1300 46K Mutti I; ¥ 4 . £1279
Elec/Mech Sheet Feeder RP-1 - -.....£445
ractor Unit for 1600 Models - _— -.£129
ILVER REED
EXP-400 Parallel 10cps .. . .E219
EXP-400 Serial 10cps ... . £249
EXP-500 Paraliel ISCDS - ....£259

EXP-500 Serial 16¢| -
EXP-550 Parallel 19cps &
EXP-550 Serial 19cps
EXP-770 Paraliel 36cps .
EXP-770 Seriai 36cps ..
Tractorfor 500 ........
Tractor tor §50/770...

Cut Shest Feeder for S00...
Cut Sheet Feeder for 550/770 .

F10/40 Parallel 40cps ...

F10/85 Paralle) 55¢ps .....
Elec/Mech Single Sheet Feeder..
Tractor for F1Qunits..... = =

PLOTTERS

EPSONH1G0Ploter.
ASTAR MCP-4 80Cl

ASTAR MCP-80 4-Colour full graphics
SILVER REED E-0 typawrtariplotcr.
MANNESMANN TALLY Pixie-3

COLOUR PRINTERS

SEIKOSHA GP-700A
EPSON JX-80 160cps Text..
DIABLO 150C .......... .
ANADEX DP-9725B oxc
CPP-40 4-Colour primer/plottes.
JUKI 5510 BOcol 18cps F/T Parallel

£99
MONITORS

SANYO
DM-8112CX 80col 18MHz+ P31.
CD-3125 14° Normal Res RGB ..

CD-3117 14" Medium Res RGB
CD-3115 14" High Res RGB
DMC 7650 IBWAPRICOT Col

YAN JEN
GN-1211 127 Green or Amber 20MHz with tilt & swivet base ..
ZENITH

122E 12° 15MHz AMBER..
V23N 2 N EMI G IOON®. -v-s o i -eeeBB anans oo BEREESS ESoipae
Tilt base forabove .
ZVM-133 13° Colour Hi Res {IBM-PC). —
Cable for ZVM-13318M-PC . v
PHILIPS
7513 12" Green, composite, 20MHz.......
7502 12" Green, IBM Compahble 20MHZ......
CT 2007 Monttor/TV RF.CVBS,RGB .

TAXAN

KX 1201G 12" 20MHz, Green, P31tube..............
KX 1202G 12" 20MHz, Green, P39 tube....

KX 1212PC 127 (IBM) 20MHz. Green P39,
MONOCHROME CABLES
RETTHRENES o=y o S
BNC/Phona.... oo
Videolink for Commodore84...............ccoiiioinns
UHF/Phono...
MICROVITEC
1431 14" RGB std
1451 14" RGB MED
1441 14" HI-RES,
INDESIT £
APRICOT display 127 (beige or black).

COMPUTER
APRICOT
FIE....
R — -
PC 256K + 2 x 315K + Monitor
PC 256K + 2 x 720K + Montlor .
X10256K + 10MB + Monitor. ... - et
XI0 512K + 10MB + Monitor.
X120 512K + 20MB + Monitor
XI20S 1MB + 20MB + Monttor ...
SANYO
MBC 550 128K + 1 x 160K + software................. serasenensess

Manitor..

MBC 232 — RS232 |/Face board . O
64K RAM Piug In Module .

EPSON

PX-8 Portabie Computer ............._..ceeee.c.

PX8 + 120K RAM Disk

QX-10 Desk a:u Computer...........
PCs AND CO PATIBLES
CANON

A-200M 256K + 2 X 360K drives + monooulwl MS-DOS. GW-Basic
A-200C as above but COLOUR...
Canon 12" Green Sc Monitot lor
Canon 12" Hi Res RGB Monitor for A200 ..
COMMODORE

PC-10 256K + 2 X 360K drives + monitor ... - -..£1239
28-50 256K + 1 X 360K + 10MB + monior .. - ...£2075

PC-2 256K + 2 X 360K dnves ..

PLUS Portable......

DESKPRO 1. o
DESKPRO 2......

DESKPRO3 ...

DESKPRO 4 ..

IBM

0 PC 256K + 2 X 360K drves + monitor
Colouv PC 256K + 2 X 360K + monitor ..

Mono XT 256K + 1 x 360K + |0MB+ montor ..
OLIVETTI

M21 640K TWIN MONO
M21 640K 10MB MONO.......
M24 256K TWIN 320 MONO
M24 256K TWIN 640 MONO.
M24 640K 320/10MB MONO
M24 640K 640/10MB COLOUR .
SANYO

SANYO MBC 775 COLOUR PORTABLE IBM COMPATIBLE 256K RAM + 2 X
320K DRIVES, COLOUR MONITOR + MS-DOS and GW-BASIC.......... £1659

SOFTWARE

WORDSTAR..........
DBASEIL.
FRIDAY .,

FRAMEWORK .

SUPERCALCHI.

REMEMBER Even if you don't see it advertised here we can probably supply it AND FOR LESS. Problems with limited space means that we are only able to advertise
a limited range of products. Additional prices on application. Consumables, paper, ribbons etc, supplied at exceptional prices. 24-HOUR DELIVERY on items

CARRIAGE WITHIN UK: items which may be dispatched by POST (eg peripheral cards etc) add £2.00 per order under £50.00. ORDERS EXCEEDING £50.00
LY MINIMUM CHARGE £4.00. Items which must move by CARRIER (such as printers,

will be delivered within 24-hours for a charge of £10.00. OR ALTERNATIVELY within 48-HOURS at a charge of £7.50. Add 15% VAT to all prices given.
AT Is also applicable on carriage at 15%. Terms STRICTLY CWO. DEALER ENQUIRIES WELCOME. FOREIGN enquiries if possible by telex please.
Favourable rates to most destinations. CALLERS BY APPOINTMENT ONLY.

TEL: (0342) 24631eTLX: 957418 EX
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The K]

MEGAeBOX
from Disco: Tech (UK) Ltd.

The MEGA BOX is a top quality rigid plastic
storage box with see-through lid and four dividers.
Holds up to 60 diskettes.

All disks are 5V4" and

feature:

® Write protect notch

® Hub rings

® Double density (D/D)
suitable for
single density (S/D)

® Tyvex sleeves

@ Full set of labels and
write protect tabs
® Meets all ANSI

specifications
Floppy

Disk Prices

25 SS/DD disks in MEGA®BOX £29 plus VAT
£4.35and £2 p&p = £35.35

25 DS/DD disks in MEGA®BOX £39 plus VAT
£5.85and £2 p&p = £46.85

50 SS/DD disks in MEGA®BOX £50 plus VAT
£7.50and £2 p&p = £59.50

*50 DS/DD disks in MEGA®BOX £70 plus
VAT £10.50 and £2pp&p = £82.50*

10 SS/DD disks in miniebox £13 plus VAT
£1.95and £2 p&p = £16.95

10 DS/DD disks in miniebox £18 plus VAT
£2.70and £2 p&p = £22.70

*£5 PRICE REDUCTION

SUPERDISK
XLTRON’s 96tpi (80 track) disk

Suitable for any disk requirement or
use. Individually tested and certified in
our London laboratory.

10 in 2 miniebox £19 plus VAT £2.85 and £2
p&p - £23.85

15 ina midiebox £25 plus VAT £3.75 and £2 p&p
=£30.75

25 ina MEGA®BOX £42 plus VAT £6.30 and £2
p&p £5030

50 ina MEGA®BOX £80 plus VAT £12 and £2
p&p = £94.00

Disco-Tech (U.K.)Ltd.,
Lex House, 3—6 Alfred Place,
London WC1, England.

Disco - Tech (U.K.)LTD. are the
sole distributors of XLTRON.

~it’s tough!

Measures 64" x 8%4" x 62"

THE midieboXx

15 DS/DD disks in our midieboX ata
bargain price. Our new midieboX has
some great features. It’s made of high
impact plastic and holds up to 30 5V4"
disks, but is one of the neatest on the
market. Measuring only 6"x6"x 3", the
rigid lid conveniently holds the disks you
are working on ready to hand. And with
15 DS/DD disks its a bargain at only £20

plus £3 VAT and £2 p&p = £25.

Suitable For Most Popular

Micros

XLTRON disks are recommended for BBC,IBM PC
Atari and Commodore computers. If you need
advice on other microsjust ring 01.631 0255

Our Quality Promise

You can order with confidence. We buy disks from
international manufacturers to our specifications,
then test, retest and grade them in our London
laboratories.

Fully Guaranteed

The XLTRON quality control is so stringent that
we can give our famous ‘two for one’ guarantee. If
you find a faulty disk, return it to us, and we’ll
send you two in exchange immediately. All part of
our five year guarantee.

© TYVEX is a registered name of Du Pont.
¢ Rhinokote is a registered name of Rhinn Magnetics Lid.
G XLTRON isa registiered name of NLTRON Lud.

Personal Callers Very
Welcome

We’re now established in our new showroom in
Alfred Place. You can save our £2 delivery charge
by calling in - you’ll be welcome weekdays from
10.00am till 5.00pm Saturday 10.00am-4.00pm.

Help Lines
01-631 0255
01-631 3600

If you want help or information to place an order
just ring our ‘help’ lines.

Official Orders

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, just post or telephone your order and we’ll
send you a pro-forma by return.

rTo: Disco-Tech (U.K.)Ltd., Lex House, 3-6 Alfred Place, London WC1, England

= Just fill in the coupon or send your order on a postcard or letter. Or‘phor'le your orderon01 .63'1 3600 OR
i 01.631 0255 Please send me the following, (tick the appropriate boxes):
| (QTY) OSS/DD ODS/DD [0 SUPERDISK disksina

= COMEGAeBOX [Imidiebox [ miniebox

| I'enclose a cheque/p.o. for £. or debit my.Access/Diners/Amex card

l card no. . .

| Name: Signature:_ _

= Address: -

_Postcode:

= (Block Capitals Please)
i
]
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Professional Presentations

WITH A FEW TRICKS
UP YOUR SLEEVE...

.. tricks like animated presen-
tations on your PC's colour monitor that
will hold your audience spellbound . . . or.
tricks like turning your presentation into
brilliant 35mm slides on your desk in minutes.

But the best trick is turning the
preparation of your presentation from a
time consuming chore into a pleasurable
experience.

THE SECRET?

The Personal Presentation System,
a completely new approach to creating business
presentations on your PC that is fast, flexible and very
cost effective.

PPS is a brand new British product and it’s not just

another drawing package. PPS is a suite of easy to use
professional standard and PPS costs just £350.00.
With PPS you build your presentations element by
r P fonts, colour, simple drawing
, morm|  COMmMands and icons.
L WA Icons are our name for
@ pre-drawn symbols, like
DISPLAY logos. Icons can be modified,
OPTIONS G\ moved around and re-used
We have included 50 or so to
get you started, and we will be publishing libraries of
financial icon sets at frequent intervals.
PPS lets you incorporate images in your presentation
‘Frame Grabber’ which is like a ‘window’ onto your other
PC packages. A graph or spreadsheet from Lotus 1-2-3, for

software that lets you assemble presentations to a
element using different text
maps, flags and company

L J igstifriil:\itely like dry transfer
g that never runs out.
invaluable symbols like transport, communications and

from any of your existing software. We've included a

example, can be dropped into your PPS presentation and

polished up with captions or logos.

And PPS is flexible. You can show your
presentation on a colour monitor to a small
roup, with a video projector to a large audience,

presentatlon you can produce your own brilliant
35mm colour slides, or overheads with the
remarkable Polaroid Palette Computer Image
| Recorder and you can process them instantly
| — no more rush charges. The Polaroid Palette
“will pay for itself in less than a carousel full
of slides.

Personal Presentation System and Polaroid Palette
are just two outstanding
products from our com-
plete graphics service.
We supply a wide range of
graphic products, and we
can train you and your
staff and provide you with
first class after sales
service and support.

Put a little magic
into your Presentation.
Cut the coupon or call London Software Studio on
01-935 3033 and we'll give you the complete picture.

Please send me details of the Personal Presentation
System and Polaroid Palette.

Address ..
Postcode

2 Kendall Place London W1H 3AH

‘Polaroid’ and ‘Polaroid Palette’ are Registered trademarks of Polaroid
Corporation.
Lotus and 1-2-3 are trademarks of Lotus Development Corporation.

Personal Presentation System runs on IBM PC. XT or compatible with
minimum 256k memory 2 disk drives (Hoppy or hard disk) colour monitor

and adaptor and PC DOS 2.0 or later {or equivaient), mouse optional.




s CUT PRICE MICROS 25225225

D W APRICOT MICROCOMPUTERS
L ACT Xi 10 MEG £POA
U ACT Xi 5 MEG £POA
: ' ACT 2x720K £POA
S PEGASUS ACT 2x315K £POA
BUSINESS 12" MONITORS AVAILABLE
SOFTWARE
{ APRICOT WITH 2x 720K PLUS 12 MONITOR APRICOT WITH {0 MEGABYTE HARD DISK DRIVE AND
PLUS SUPERWRITER WORDPROCESSING PROGRAM 12" MONITOR
| PLUSSUPERCALC FINANCIAL FORECASTING PROGRAM WITH SUPERWRITER FOR WORD PROCESSING
PLUS SUPERPLANNER ELECTRONIC DIARY AND WITH SUPERCALC FINANCIAL FORECASTING
! CARDBOXSYSTEM SPREADSHEET i
PLUS PEGASUS SALES ORDER PROCESSING/INVOICING WITH SUPERPLANNER ELECTRONIC DIARY SYSTEM
PLUS PEGASUS PURCHASE LEDGER gtgg N TS PRINTERTO COMPUTER
PLUS PEGASUS NOMINAL LEDGER A bt
PLUS DATA CABLE TO LINK PRINTER TO COMPUTER PLUS | BOX OF FANFOLD PAPER
PLUS 20 3.5" DISKS
{ PLUSBROTHER HR15DAISY WHEEL QUALITY PRINTER PLUS ANY 4 MODULES OF PEGASUS ACCOUNTING
i SYSTEM PRICE £2796.00 SOFTWARE
SYSTEM PRICE £3596.00

WE CAN THE APRICOT SYSTEMS

| RECONFIGURE ANY APRICOT Xi 10 MEG APRICOT 2x720
PACKAGE TOSUIT SUPERWRITER 12" MONITOR
YOUR INDIVIDUAL SUPERCALC SUPERWRITER
NEEDS. WE PROVIDE SUPER PLANNER SUPERCALC
HOT-LINE SUPPORT BASIC/MS-DOS/CPM-86 SUPER PLANNER

’ FX100 PRINTER & CABLE  ANY PRINTER

SERVICE, DATA BOX OF DISKS WORTH UP TO £400
INSURANCE & ON- BOX OF PAPER
SITE MAINTENANCE £2800 £1996

* % % UPGRADES * * *

Make your Apricot F1 or Fle into a dual drive

computer (2x720K) Sets
F1 upgrade £395 + VAT S
Fle upgrade £515 + VAT N
Fully compatible with all existing software — fully guaranteed internal
conversion
HONEYWELL M34 PRINTER | We are u:uhorised dealers for the above
270 cps — draft 80 cps NLQ TEL 01-800 8182
available from stock £795 1 78-82 KIRKTON ROAD
312" SONY DISKS IN A LIBRARY CASE LONDONNIS
Box of 10 — £40
Offer extended through to October 31st due to demand m
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Proudly announce that their Laptop IBM PC compatible is now
available in the UK

The Kaypro 2000

A new era in business computers

Portability without compromise. It’'s yours with the Kaypro 2000 laptop computer. In fact, the sleek
Kaypro 2000 is the equivalent of a full-sized IBM PC — for hundreds of pounds less!

So go ahead. Rewrite the film’s love scene while on location. Analyse clues at the scene of the crime.
Modify contracts during negotiations. Process orders from the designer’s showroom. Record field data
at the ruins of an ancient temple. The Kaypro 2000 gives you the power you need, when and where you
need it.

The Kaypro 2000 has the features that deliver: Weighs a mere 11Ibs, an exceptionally readable LCD
screen, 256KB RAM expandable to 768KB internally, 3'2 inch floppy disk with 720KB storage,
detachable 75-key keyboard, rechargeable battery pack (4 hours).

The Kaypro 2000 makeés the future accessible for only £1,711.

Contact your nearest dealer for more information or call lan Davidson on 06286 67547.

Beckenham BR3 2HZ
Kent
Tel:01-6500124

LONDON AREA SOUTH EAST NORTH
Small Tumkey Syst. Auto-Pricers Cambridge Computer Store Lexisoft
31 Parolles Road Hewarts Lane 1 Emmanuel St 7 York Chambers
London N19 3RE Bognor Regis Cambridge CB1 INE Wallgate
Tel: 01-272 3530 Sussex PO213DR Tel: 0223 65334 Wigan WN1 1BG
D Tel: 02432 3613 Lancs

Discount Micro Pimadata Tel: 0942 323651
7211 Kensington High St Berlyne Computers Ltd 15 Market Place
London W8 69 Pound Lane Grantham E. K. Williams Ltd
Tel:01-938 1721 Upper Beeding Lincolnshire Victoria House

West Sussex BN4 Tel: 0476 65568 Victoria Street
Gama Computer Systems Tel: 0903 815475 West Houghton
742 High Road Cotton Computers Bolton
Goodmayes Bytz + 8itz 80 Dundle Road Lancashire BL5 3AR
liford, Essex 22 Alexander Road Peterborough Tel: 0942 816512
Tel: 01-597 3500 Farnborough GU14 6DA PE2 9PA

Hants Cambridgeshire
Phot raghical +ROplicaI Tel: 0252 521121 Tel: 0733 49303 22,3,*,&3,2‘0
129-137 Stanley Road
Teddington Words goour;os ﬁ:@h&aascr;‘aegr
Middlesex 39a Regent St el e
Tel: 01-977 3498 Leamington Spa Aewclaslle Chambers Tel: 0651 72952
L A Tel: 0926 30209 Nro‘tgﬂenghoavn .

raser Associates 7
1 Bristle 4l SOUTH WEST gl ol
Buckingham Actron Micro Computers el 0602 410982 Edinburgh
Bucks MK18 1EL 17 Bampton Street Parchment Oxford Ltd. Tel: 031?225 9664
Tel: 0280 816087 Ervenon go fHursl St i
evon xford OX41 1HD f

London Computer Centre Tel: 08842 52854 Oxfordshire ?;rﬁgﬁxﬁf“? rgg:gng gL
43 Grafton Way Tel: 0865 54184 Glasgow G44 3XH
London W1P 5LA Penzance Micros ' Tel‘sgu 6371732
Tel: 01-387 4455 11 Market Place WALES ¥

Penzance, Cormnwall Skydesk i i
Sofis System Ltd Tel: 07366 6577 62.63 Mil St Eragiestios ™ .
Witton House Trecynon, Aberdare Aberdeen
(L:?lwelr Re:g()d ;AidA Glamorgan AB1 2EA

orley el: 0685 870439 .

Herts WD3 5LD Tel: 0224 571825
Tel: 09278 4136/7/8
SOUTH EAST
Group Sigma
3 Albemarie Road
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0 _"'“ 12 YORK PLACE
A e BRIGHTON
SUSSEX
ol . - X
Temple Data Systems 3 BN1 4G U
A - DR - S A DR -
- ; = L - . T r
KAGAKPB10OR | 150 cps DRAFT, 29 GPS NLQ £942 JUKI BROTHER | 90 cPs, PARALLEL I/F, OPTIONAL £319
! CANON PW1080 FRICTION & TRACTOR, PARALLEL 6100 HR15 TRACTOR/SHEET FEEDER
KAGAKP910-0R | VF. OPTIONAL NLQ ROM QUENDATA 20 CPS, PARALLEL, INTERFACE,
CANON PW1156 | AVAILABLE £342 1120 OPTIONAL TRACTOR/FEEDER £219
2300 _CROMA | 160GPS DRAFT. 40 CPS NLO £299 | S5 ™| 1o00es, ascrs o £205
SMITH CORONA | BOTH SERIAL & PARALLEL STAR 132 | SUPERB RANGE OF PRINTERS
U tsr) INTERFACES, ALSO IBM COMP. 414 sc5 coL £299
HINWA CPA80 | 109 cPS, F/T, EPSON COMPATIBLE EPSOM  NEW | 100CPS, 22CPS NLQ, F/T SUPER
ORMANNESMANN|  copes _ NEw LOW PRICE £179 LX80 PRINTER ' £229
TALLY MT80+
[ ] (D [ ) N [} B 0]z
MICROVITEC 452 x 585 PIXEL RESOLUTION RGB £186 | eox SSDD SSDD DSDD PRINTER
1431 INPUT STD RES 10 DISKS 48 TP! 96 TPI 96 TP PAPER
MICROVITEC 653 x 585 RES DYSAN
1451 (MED RES) | RGB INPUT MED RES £240) 5 £16.90 | £21.87| £28 1 (12)((38;)/)2"
MICROVITEC 653 x 585 PIXELS, 85 COL M £12.50
1451 DQ3FORQL| DISPLAY FOR QL, RGB I/P £231 NMAXELL 570" £13 £18 £22
SINCLAIR | ASABOVE, ELEPHANT o
VISION QL 85 COL, 12" £231 L siaoire | E£17 £22 | £28 ”(;‘010‘3)/2
PHILIPS 2000 CHARACTER DISPLAY £69 BOX OF SINGLE DOUBLE £16
7502 GREEN BANDWIDTH > 18MHz, COMP. I/P 10 DISKS SIDED DENSITY
PHILIPS 14" 14" COMPUTER MONITOR/TV, 3" FOR AMST- I
COLOUR TV/MON | SUPERB PICTURE £214 MAXELL £31 RAD, EINSTIEN 119(?3;13%
o]V |- & 3.5" - FOR APRICOTS!  £26
AND SO AR SONY £31 £42 ATARI ETC
OO0 P 2 fuli i BBC 100K Szook 400K 800K
NEW CUMANA SINGLE INGLE DUAL 40T | DUAL
A GREAT VALUE MICRO WITH £346
AMSTRAD DRIVES
 CPeo128 ERAR M L I 54" £79 | £109 | £246 £272
CPC6128 + MONITOR, CP/M ETC £259
GREEN MON ' L1301 SINGLE (MB (FREESN) gpqg| DUALDRIVES | goo
AMSTRAD CPC £300 Loz + CENTRONICS I/F 9MB-+PRINTER I/F
464 COLOUR 64K COMPUTER, BUILT IN It —
CPC464 CASSETTE UNIT + FREE JOYSTICK £205 FOR BBC FLAT BED X-Y PLOTTER, PA } s
GREEN PLOTMATE 70 B4, PLUGS INTO BBC
SINCLAIR 128K, PLUS FREE SOFTWARE NOW £332
a WITH ADD ONS ETC MAIL ORDER — EXPORT — TRADE
APRICOT SUPER VALUE COMPUTERS FROM
g e | NG 2OR £569 | DELIVERY £1.00 AND srfcé%g}( ONLY) FOR LARGER
APRICOT 740K DRIVE. GREEN OR COLOUR £799 Ts
Fi MONITOR AVAILABLE BN ACCESS AND VISA WELCOME miim
NEW 512K RAM
APRICOT F2 GOODS IN STOCK WILL BE DISPATCHED WITHIN 24
TWO NEW SUPER MICROS FROM
.%EK/ZEOSK ACT RUNNING GEM BUNDLED £1449 HOURS
SOFTWARE. MSDOS 2.11, ALL THE ORDERS FROM EDUCATIONAL/GOVERNMENT
NEW EXPANSION PORTS. AUTHORITIES WELCOME
e e EXCEPTIONALLY GOOD VALUE
10MBHARD | SOMPUTERTORALL £2245 DEMONSTRATION FACILITIES AT BRIGHTON
DISK AND * PLACE YOUR ORDER NOW «
K
S12K RAM PLEASE ADD 15% VAT TO UK ORDERS
NEW 68000 PROCESSOR, 512K RAM
ATARI 700K DRIVE, MOUSE, GEM SOFTWARE| £639 8 BRIGHTON (SUSSEX) | FARNHAM (SURREY)
520 AND B/W MONITOR ALL IN PRICE OF A  (0273) 698241/672812 | (0252) 727412




HARROW
®

® HEATHROW

If you look at what is offered by other
dealers, you'll find that Da Vinci “Cap It All”
around London.

Established for over 6 years in the field of
microcomputer sales we have a solid base.
Our superb showroom - office - workshop
complex is probably the best custom built
facility currently available and essential for
authorised dealers of all market leaders.
An enquiry to our company, will result in
prompt attention from one of our know-
ledgable sales executives, and demonstra-
tions can be carried out at either your HQ
or ours.

Although not a “warehouse”, we know you
will find our quotations acceptable, and
whether a first - time or repeat purchaser,
our advice with regard to hardware and
software selection, will always be based
upon your individual requirements.

HENDON

WITH
Da Vinci of London

EDMONTON

North Circular Road

® KINGSTON UPON THAMES

o
CROYDON

Installation and training can be scheduled
precisely, so that your system is up and
working for you with the minimum of delay.
You'll find our expert maintenance division
provides the back-up essential to successful
continuity with a short-period call-out
contract available, as well as stocks of parts
and peripherals and repair service.

If all this sounds too good to be true, we
would just like to mention accessibility; 2
minutes from the M1, A1, North Circular
Road, A41, nearest Tube station or Brent
Cross (drop the wife off); 15 minutes from
the M25, 25 minutes from Central London,
40 minutes from Heathrow and an hour or
so from the Midlands. We have easy Free
car parking to the rear and are open Satur-
days as well as weekdays.

We think you’ll agree, - DA VINCI CAP IT
ALL.

CAP IT ALL

M11

ROMFORD
@

PERSONAL COMPUTERS

® apricot

PERSONAL COMPUTERS

(e

WORTRAFT

N

N

PEGASUS
BUSINESS
SOFTWARE

112 BRENT STREET HENDON NW4 Tel: 01-202 2272/3/4
Telex: 265871 (moNREF G) REFER TO 81 MMD102

TELECOM GOLD 81: MMD 102
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available for the QL.

implementation.

code. . .
~ Full floating point arithmetic.

> Separate compilation.

l Compiler for the ol

QL C £99.95 v

New - a professional speci[g]catio;\ﬂcc?gnpiler
1 Designed by [0! LAI ' 3
glr.?;?‘c-omple?e implementation ofthe | QL PASCAL
: shan and Ritchie definition BRE L CI5 | “Tosa oo ier e coniorms i ol 150 7155
Ke:j“(;?sed by Sinclair Research; itis themost | international standard. Approved by Sincair Research
erc;werful and fully featured C compiler

> Complete Kernighan and Ritchie

Proven @ | ATTICE®design, compatible ASSEVMBLER
4 wri(zh[@] LATTICE® compilers on IBMPC, etc.

True compiler producing native 68000 the full Motorola instruction set.
> lrue

error messages; formatted listings; macro expansions;
ElpE conditional assembly; and a large range of directives.
werful data types such a
> Z(r)rays structures, and unions. ; BCPL Pt
> Comprehensive library of UNIX, QDO T e
and utility functions.

= Over 90 detailed error messages.

o d loader links separately compiled segments;
> Macros conditional compilation, an modules can be linked with Pascal or Assembler.
other pfe'ProcessorS' . LISP £59.95|NC,VAT
: - will also
> Linker to link program quuleS. Wdules A LISP interpreter for exploring “The language
link to other relocatable binary Mo ' of artificial intelligence”.
> Chosen by Sinclair Research as the C

£89-95 INC. VAT

Features: fast single pass compilation — no inter-
mediate stages; produces native 68000 code; full
ISO 7185 level O; direct addressing of complete

QL address space; easy to use QDOS interfaces;
very large sets and arrays.

£39.95 nc v

A high specification macro assembler supporting

Features: external references; absolute, position
independent, and relocatable code; linker; precise

writing utilities, games and applications.
Features: generates native 68000 code; run
time library includes easy QDOS interfaces; link

Features: Turtle graphics; compatible with LISP
for the BBC micro; full support of QL features;

Every DEVELOPMENT KIT includes Metacomco's
| popular screen editor, and a detailed manual. All
| KiTs will operate either on a standard QL or else
I using QL peripherals such as floppy disks or

| memory expansion.

Available from W.H. Smith, John Lewis, HMV,
Menzies, Dixons and other leading retailers or
direct from Metacomco.

M §RC0CICH

26 Portland Square, Bristol BS2 8RZ.
Tel: Bristol (0272) 428781

Trademarks: UNIX-AT+T Bell Laboratories; QL, QDOS - Sinclair Research Limited

structure editor; prettyprinter; garbage collector
and tracer.

ATARI ST

WE NOW HAVE SOFTWARE AVAILABLE FOR THE ATARI ST.

rPhone today or post this coupon to: Metacomco, 26 Portland Square, Bristol BS2 8RZ.

Please send me QL C £99.95 T QL PASCAL £89.95 0 ASSEMBLER £39.95 0BCPL £59.9501
LISP £59.95 TIMORE INFORMATION O enclose a cheque for £

__ ordebitmy
ACCESS/VISANo: LT L T T T TTTTTTTTTT] cardExpiryDate

NAME -

ADDRESS

- SIGNATURE

_ POSTCODE TELNO:
I Price ncludes VAT, postage and packing UK mainland only. Delivery, allow up to 28 days

PeWt3 l
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It does accounts, projection:

No wonder people are racing out to buy Amstrad’s
new CPC 6128 computer.
Not only does it answer all your business needs,
it's also compatible with nearly 200
arcade and adventure games. So it
can either speed you through your
income tax returns or whizz you
round a simulated Silverstone.
On the business side we start
you off with
a free disc
which introduces you to the Amstrad CPC
6128'’s impressive range of capabilities,
and the best ways to exploit them.

You'll discover how its massive
128k memory can open the door
to over 8,000 CP/M* applications.

Programs like ‘Wordprocessing’ and ‘Database’ wil
file and index records, produce standard letters, mailing
lists and even compile reports.

There’s a series of business contro

m ‘ programs which form a complete invoice
HALLHI

il

Ere
-33888380

stock control and statement system.
In other words it’s easy to choose
the software you need
to take the big problems
out of your small business.
But even if you don’t owna business
there are plenty of good reasons for
owning an Amstrad CPC 6128.
It makes short work of the problems
we all face. Like keeping track of rates, mortgage anc
HP. payments.
However even software packages as comprehensive

I

— = —AVAILABLE AT BOOTS - BRIDGERS - CLYDESDALE - COMET - CURRYS - DIXONS - GRANADA - GREENS - LASKYS - JOHN LEWIS - RUMBELOWS




vordprocessing and 180mph.

e — - ; _-.._.1__ —

they’re loaded into.

You need a complete system.

That's why the Amstrad comes complete
with a built-in disc drive as well as a monitor
(green screen or full colour). So it's ready to go to §
work as soon as you get it home.

And if you want to go further additional disc ¥
drives, printers and joysticks are all available to ensure |
that your computer can grow with your growing needs. |

|
|

Amstrad CPC 6128
With Green Screen around £299} Wlt}l 128k memory
X ey | Who says business and pleasure don’t mix?
\{ Wlth COlour Momtor around £399 Amstrad PO. Box 462, Brentwood, Essex CM 14 4EE
i s " T "k B *CP/M is a trademark of Digital Research Inc.
SUPREME DISCOUNT STORES - TANDY - VALLANCES - W. H. SMITH - WIGFALLS - F, W. WOOLWORTH AND GOOD INDEPENDENT COMPUTER STORES ———

Finally there’s one feature of the Amstrad CPC 6128
that's both good business and a pleasure: the price.

|
i
"I
!
|
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/\/\icroSight

NIMBUS VISION

A complete image capture system including an
80186 based microcomputer with high resolution
graphics, mouse, a high quality vidicon camera and
avideo digitiser with up to 512 x 512 pixel resolution.
Applications include video displays, image anélysis,
object counting etc. Complete systems from

£2950 + VAT
MICROSIGHT

For connection to a range of microcomputers,
MicroSight systems can provide a low cost image
capture facility up to 512 x 512 resolution either
by scanning or frame grabbing. Packages including
camera, interface, software for disk storage, hard
copy and display are available for IBM PC, Apricot,
Hewlett Packard, BBC Model B etc from

£900 + VAT
MICROEYE

Video interface with 512 x 512 x 8 resolution
£495 + VAT

viicroScale image analysis software to run with

MlcroS|ght Systems
Particle sizing and Orientation

User definable scaling

Hard copy and disk file dumping of results
Dimensioning

User definable windows

Available for IBM PC, AT, XT,: RML Nimbus,
Hewlett Packard 9816, Apricot, BBC Model B etc
from £950 + VAT

* k Kk ok

For further details contact:-

Digithurst Ltd.

Leaden Hill, Orwell, Royston,
Herts. SG8 5QH Telephone (0223) 208926

B LS —

Have you looked
into renting a
micro-computer?

m:&l- III i‘

Qilq‘

aﬂﬁlﬂ

Perhaps you should. If you have a work
overflow. A special project. An out-
of-service machine. A training course
or software demonstration to give. A
show or conference. Or a budget to
prepare.

The benefits are many. Capital and
lines of credit are kept free. You pay for
use, not ownership. Payments are
predictable and deductible. Cash flow is
smoother.

If you don’t like your choice, you can
try again. If you do, you can apply part
of the rental cost to a purchase.

CCA specialise in renting micros.
And in giving you the most for your
money. To find out more, attach your
businesscard . tothisadvertisement
andpostit. £ Or phone if you wish.

CCA 'MICRO

CCA MICRO RENTALS LIMITED
Unit 7/8, Imperial Studios,

Imperial Road, London SW6 2AG.
Telephone: 01-731 4310 PCW
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WORLDWIDE PRICE LIST

Worldwide Computers Ltd are authorised dealers for the leading computers and software at prices that are guaranteed
to be the best in the country. We supply everyone from leading UK companies, government departments and local
authorities to the small business and the private individual.

_——

A

olivetti sanvoc VICT®R

Aulhonised
Dealer

APRICOT COMMODORE EPSON

Worldwide Computers Ltd., Spa House, 11-17 Worple Road, Wimbledon SW19 4JS. Telex: 8955888 WOWICO
Also at: Regent House, 2 North Road, Brighton, Sussex BN1 1YA

@ 01-543 2211 & srigHTon (0273) 609331

IBM IBM/OLIVETTI ADD-ONS
IBM PC Model 64kb 1 X 360kb D/D .. ............ £999.00  |BM ATE 512kb 1 X 2MB D/D + 20MB H/Disk + Extra Memory 64kb (9 Chips)..................... £39.00
IBM Portable 256kb 1 X 360kbD/D............. £1049.00 K/BOBKD ..o oo £3999.00 | Hercules Colour Graphncs/Pymter Card.......... £181.00
IBM Portable 256kb 2 X 360kbD/D........... . £1299.00  1BM Colour Display.............c.ccovveviiiin. £455.00 | Hercules Mono Graphics/Printer Adapter....... £325.00
IBM PC-XT 256kb 2 X 360kb D/D ............... £1549.00  IBM Mono Display Green........................ £153.00 | 1BM Asynch CommsAdapter...................... £71.00
IBM PC-XT 256kb 1 X 360kb D/D + 10MB IBM EGA Colour Display...................... ... £608,00 | IBMBisynch Comms Adapter V2................ £165.00
DS K o 0 - e _£2499.00  1BM Mono Display/Printer Adapter.............. £149.00 | 1BMColour/Graphics Adapter................... £160.00
IBM AT Base 256kb 1 X 1 2MB Disk Drive + Keyboard [BM Portable.......................... £120.00 | IBMEGA Graphics Adapter...................... £433.00
KIBOAd ..o £2575.00 Keyboard BMUK ...........oooiviiviiniiiin, £153.00 | IBMEGA Memory ExpanKit128kb.............. £210.00
IBM EGA Memory Expansion 64kb.............. £160.00
IBMPCDOSV21 . ..o £49.00
OLIVETTI IBM Printer Adapter ............................. £71.00
Olivetti M24 126k 1 X 360D/D. .......... | £949.00  Special Offer 12K RAM for 10MBOiivett, ... £9900 | OIVerbeno DERINS i s e
OlivettiM24 128k 2 X 360k D/D................. £1150.00  OlivettiM21 128k 1 X 360k D/D inc. Key + VDU £1149.00 Olivetti/IBM style Keyboard(83 keys)......... . £120'00
Olivetti M24 128k 1 X 360 D/D + 10MB H/Disk . £2099.00  OlivettiM21 128k 2 X 360k D/D inc. Key + VDU £1299.00 Olivetti Colour Display. ... ) £475:00
OlivettiM10/24. . .........................ooe. . £375.00 Olivetti M21 + 10MBH/Disk.....,.............. £2149.00 Keyboard 5050 ... ....ovvvee e £105.00
Keyboard 5151 (extended} ...................... £175.00
Memory Expansion Card with64kb ............. £140.00
APRICOT Qubie Mono Display & Tilt Swivel ............ .. £150.00
PC256KRAM+2X 315KD/D ................. £1139.00 Fle256 RAM1X315KD/D.......vvvneiinnas £525.00 | Qubie Colour Display + Titt/Swivel ............. £405.00
PC256KRAM+2 X 720KD/D ................. £1299.00 FI256k RAM1X 720KD/D ........ovvvvvanennnn £749.00 | Sixpack Multifunction Card with 384kb.......... £350.00
Xi10 256K RAM 10MB Winchester............. £1999.00  F2inc.MOUSE .........ovvvvviirereneiieinas £1149.00 § Sixpack Multifunction Card with64kb........... £199.00
Xi10s 512K RAM 10MB + Expansion ......,...£2349.00  F10inc. Mouse .. ...£1749.00 | Taxan Mono Display Amber or Green........... £131.00
Xi20512KRam20MB.............covvveennnn, £2725.00  FP1Portable... ....£819.00 | Taxan Colour Display...............ovvvvrrenrin. £360.00
Xi20s 1MB RAM 20MB + Expansion........... £3099.00  FP2Portable.............cooovviriiiiiiiin £1149.00 | Techmar Master Graphics Adapter.............. £530.00
9in. Monitor . .....oovvviiii £150.00  Apricot compatible 12in. Monitor ............... £135.00 | 10MB } Height Hard Disc complete.............. £675.00
12in.Monitor ............ovnnnn, P £190.00  Apricotcolour Monitor ............c..oevveennns £349.00 | 20MB } Height Hard Disc complete.............. £899.00
~ 8087 Maths Co-processor ....................... £175.00 4
o DOT MATRIX ‘
Epson PX8COMPULEr...........cvvveereevneiin, £649.00 Spfc,d 0”6”‘
Epson PX8+ 128KRAM..............cocvvvis. £799.00 Anadex DP 9000, ..., £875.00
PFI0 DiskDFIV. .. ................oocoioi) £299.00 gl é’?of’(NLd) """"""""""""" 77500
CX21 Accoustic Coupler......................... £130.00 9 q 0 Anon FW TUCUAINLAL) ..o -
57 B 5 T e ——— e210000 | Complete Olivetti M24 System inc. | CanonPW1156AINLO) ........oooovovvvvvvvves £355.00
M24 Base Unit Canon PJ 1080A (Colour}.............ovvvvnens £379.00
. CanonlaserJet...................coevvvnennns £2500.00
DAISY WHEELS 10MB Hard Disk Data Products 8010. ..., £399.00
Brother HR15...........ooovvriiiiiin, £315.00 360k Floppy Disk - Data Products 8020................c..ooovrenn, £469.00
BrotherHR25...........coovvveviviveien, £609.00 640K RAM Data Products 8050.................oovvvnnns £1075.00
BrotherHR35.........covvvvvvvviiieieee e, £695.00 . 3 . Data Products 8070.................coevvennnn £1499.00
Daisy Step 2000 (20CPS).............ccovevnen, £219.00 Olivetti Monitor EpsonLX80INLA)......covvvvivininiinnn, £199.00
Diabio 630 (AP} ......vvii i £1310.00 Olivetti/IBM Keyboard Epson RX100F/T ..o, £325.00
EpsonDX 100 ... ..vviveiiiiiie i £315.00 DOS 2.11 EpSONFX80...c..ooooviiiieiiiiiiiiis £320.00
EpsonPa0 . ..o £85.00 : Epson Eé 1085(; } Q) ..................... ....... £425.00
Hitachi672plotter................c.oovvvennn, . £395.00 pson LQ 15! LA ... £895.00
IBM Wheelprinter .............coovvveviiiiinns £1150.00 £ , 999. 00 Hewlett Packard Laser Jet...................... £2599.00
IBM Quietwriter ............oooviiiiiiinnnnns £1150.00 Mannesmann ;ally MT80 ... £195.00
JILHEICD oaoms - s adEBEER ot 8o Joboos. B - £299.00 annesmann Tally MT180........ SO o an b o £549.00
JUKIB300. ..ot £749.00 ALWAYS RING FOR ANYTHING l OKIMATE20.........oovvviveiiiiieicei y
OlivettiDY 250 ..... .... £554.00 8:: Micro:ine ]gg ......
OlivettiDY 450 ............c.covnen. ... £799.00 icroline 192 ........
Quen-Data..............cococeiriviriiiiiinn.. £22500 | ACCESSORIES OKI Microline 2350P e
Qume 1140(RO).........ovieareiienen £1175.00 OKIMicroline 84P ................oovevenviinnn,
QumeletterPro20 ......c..ooveeiieeevennnnn ., £450.00 § Keyboards, cables, interfaces, tractor feeds, sheet | OlivettiDM 5801 CB(NLQ)....................... £885.00
RicOh RP 1300 ... oooeeeeeie e, £857.00 || feeds, disks, software, up-grades, listing paper, ribbons, | Panasonic KP1091 (NLQ)...... Sb0oS0oo0000I0000s £255.00
RicOR RP 1600 8K ... \vserseerirreninninnss £1325.00 | daisy wheels available for most products. Smith Corona DM 200 (INLQ} .................... £375.00
TEC10-40. . ..o £845.00 | Alprices excluding VAT and DELIVERY sepr. | Tec 1550
L= S —= = F L RER
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LONDON 'S LARGESTDISPLAY OF PRINTERS MONITORS

COMPUTERS AND PERIPHERALS
DON'T TAKE A CHANCE — COMPARE BEFORE YOU BUY

J e ~—
I' OVER 40
PRINTERS ON

DISPLAY— MOST ON
DEMONSTRATION

UK’s Best Printer Prices

DOT MATRIX PRINTERS COMPUTERS
Brother HRS. . . ...... .. .. £83.44+VAT= £95.95 Amstrad
Brother M1009. . . ... ... .. £155.90+VAT= £179.29 CPC128 Green Monitor. . . . .. £252.13+VAT= £289.95
Epson E;‘l(%gy’?)r(?gloﬁg)/&)go ggg 44 +VAT= £95.95 CPC128 Colour Monitor. . .. .. £339.09+VAT= £389.95
pson Apricot {(monitors extra)
Epson LXBONLQ (New) .. .. £215.60+VAT= £247.95 FIE256K RAM 1x315K Disk. £539.90+VAT= £620.89
Epson LQ1500NLQ.. ... .. £895.80+VAT= £1030.28 1256K RAM 1x720K Disk .. £759.80+VAT= 73.
F125 OK Dis 59.90 7= £873.89
Epson JX80 Colour. . .. .. . £449.90+VAT= £517.39 F2 512K 2x720K Disk. . . " £1270.87 +VAT= £1461.50
Canon PW1080ANLQ. . . . . £28990+VAT= £333.39 F10 512K 10MB £1949.80+VAT= £2242.39
Canon PW1156ANLQ .. £365.90+VAT= £420.79 RAM
= FP1 Portable 256K 1x720K
Canon PJ1080A Colour .. .. E479.90+VAT=  £551.88 Disk. . £959.90+VAT= £1103.89
oo MPRa0S . ET1500TVAT=  £133.99 Atari 520ST inc DO+monitor. £642.90+VAT= £739.34
Panasonic KP1091NLQ. . . . £255.90+VAT= £294.29 B8BC
Oki-Mate 20 Colour. . . .. ... E235.90+VAT= £271.29 BBC inc DFS. ~........ E34691+VAT= £398.95
ShinwaCPABQ.. ... . ... .. . £199.90+VAT= £229.88 BBCPLUS. ... .. .......... £398.69+VAT= £458.50
Anadex...... ......... .POA Oki..... 3 POA Commodore
Bgsebf:;sds Paper Tiger. . . .. ggﬁ' %Ecc' e 58/-\ CBM 128/CPM Compatlble . £226.04+VAT= ccass .95
gﬂlckrof‘ 1G68508 T eoB0 784 VAT= ":'299.90 :SZSJBM Compatible . £1375.00+VAT= £1581.25
eikosha
{Sinclair Spectrum). . £7990+VAT=  £91.88 MG D e RARIRx
Seikosha GRBOOA T £0980+VAT= £114.89 160K Disks. . ... .. .. £679.90+VAT= £781.89
Smith Corona Fastext 80 . . . £138.05+VAT= £159.90 Sinclair QL. oo .. £E260.83+VAT= £299.95
gémtrégglrooag PA} ON?GDEDO Nlﬁ% 5?40582\'/\&?0 . gadt 94 S &ctrum PLUS. ... B~ é‘,95.60+VAT= 21%%95
ar : . = 14 R O BmM.. one ompaq........... one
Kaga Taxan KPB10 NLQ . . . . £E249.90+VAT= £287.39 SUPERDISKS Prices per goxquf ten ex VAT
Kaga Taxan KPS1ONLQ . ... £379.90+VAT= £436.89 P
DAISYWHEEL PRINTERS SSD0 DSDD - SSY8TPT DSIETP
il BRI BEE (L L.
rother HR15(P). . .. .. . = o 0
Brother HR25. . ... . ... POA BASF 5% £10.00 £17.80 £1850 £21.00
Brother HFI35 + sheet feed. £819.90+VAT=  £942.89 IM Bl £1350 £1950 £1990 £2390
A .O. ....... - SB0R Riverheed TooH0R VERBATIM 5% £1450 £18.40 £18.40 £24.50
Juki 6000 . .£199.90+VAT= £229.89 DYSAN Y™ £1590 £23. £2350 £2850
JukiB100. .. ...... .. .... £324.90+VAT= £373.64 TD’S( 5'\2/5"/ 21; 53 212 gg is 232 gn
Spuh Corona TP, ... EI7Q903VAT=  £208.89 SOWDS/0D3%  £3750 MAEL3" £38.90
............... ume. . B - 5 g 2 . .
Eoaon OX100. . Eh39gbTuATS  £350.89 Add 70p for PSP per order of Disks or Ribbons
Commodore DPS1101. ... .. E226.04+VAT= £259.95 PRINTER RIBBONS (Ex-VAT Prices)
ggr!g‘;rpﬁ?/TYpEW%l;gsgoi VAT= £218.39 Single prices, deduct 10% for 5+E Tk oo
L . - - 50N eries. . . . .
Brother TCB00. . ......... E373.50+VAT= £429.53 Brother HR15 Corr . £2.65 Egson 100 Series. £3.40
Brother FB100 Disk Drive Brother HR15MS .. £4.95 JukiB100SS. .. .. . £1.80
Ju{(?rEEODODa]éyWHééI' .£161.50+VAT=  £185.73 gmﬂer Egl?ll y %.%..‘738 jut' gé%%rws ______ Eggg
rother EP44. . .. .. L UKilccUU. . ... L. 3
(el ganazccanacanas £269.90+VAT= £310.39 Brother M1009 . £3.60 KagaKP810. £9.50
éll ptopular g;terfacgs t'gablgs etc. available from stock. EanonB%WH)BOA Eggg g/la‘r(mer:]smgg%TBD 5(5388
ustom cables madetoorder. N CBMS801...... : eikosha - 4
Let our experts match your computer to the printer of your CBM 802/1526. £5.90 Seikosha GP100. . £4.00
BB BB ERsenn G
Printers — All models parallel-centronics interface Serial- ) . . elkosha .
RS232C available at same or slightly higher prices. Daisystep 2000. . .. £3.50 ShinwaCP80O. ... .. £5.90
Prices correct at copy date. Subject to change without notice . - . :
due to currency fluctuations etc. E. & O.E. All equipment fully guaranteed —Credit terms available
MONITORS - -
VigroutecCot e pisosotuir-  £195.39 Ml Qe X aE Cat
D D N .. 90+ VAT= g H n
G e HBE |l o rmimen s mm
. X - : - - Delivery by Securicor (3 day) please add £5.00 + VAT per item.
1221 ESDI\QEI\EI)E%EEEGSL """ £229.90+VAT=  £264.39 é Dgl:zg:; b; TNm';"Egvermghé [g)lease add £9.50 + VAT per item.
RGB/Composite. ........ £E289.90+VAT= £333.39 ]
1441 DS High RES RGB. . . . £389.90+VAT= £448.39 P il oy ol quetegaetr Acoets: M)
1456 LIMED RES IBMPC .. £395.90+VAT= £455.29 dagc at{:%aon eO-ei t?)??)rder A crlgg:‘gr:ge
1456 DA MED RES Apricot . £349.90+VAT=  £402.39 ©spa geesh q
Philips Monitors FulRange...................... POA Or vou can Telex your order on: 946240 Attn 18001335
Ferguson Monitors FullRange. . . ............... . POA _—

\LSO VAST RANGE OF DISK DRIVES, JOYSTICKS, DISK BOXES, INTERFACES, SHEETFEEDERS, ETC.

WE 53-5 High Street, Croydon, Surrey CRO 180,




Finally...An Application
Generator That Also Gives
You The Building Blocks!

Introducing ABC...
Application Builder
Code Generator....

the system that
produces ANSI "74 COBOL or MODULES PROGRAMS GENERATED
DBL source code for every
- 5
app.hcatlon it creates! SCREEN Data Entry
Which means that.... REPORT Beahi
e Your generated applications can SORT Sort
be modified and/or maintained MERGE/UPDATE Transaction Processing
independently of ABC! GRAF Graphics
. MENU Menu
e Your generated appli-
cations can be moved Remember . . . if you don’t have the buiAlding blocks, you
to almost
any CPU.... can’t change the building. It’s as simple as ABC.
without
Application
Builder
Code
e A single copy of ABC can out Gonor
produce hundreds of copies of
today’s “popular’’ application "fggg?fg”f‘/’;g;";e&'g 25¢ k8 '10 M8 DIS
generators, at just a fraction ;”QUOQGS COBOL DB
of the cost. \Eisr)ggoge;oﬂg;o!“w:‘f MICroson (. omy:

payment of
additional royalties!
Although ABC is a new name, its source code/application generating technology has been
proven reliable on many mainframe computers in more than 1000 major U.S. and international
companies and commercial software developers since 1979

ApplicationSWith (.)ut For further Ian;oZrIzJanLoTn I];lease contact:
Source Code areLike  ioyeraru wentwormy
Buildings Without ~ sprzpuornsruversian

Blueprints! o

EXTENDED APPLICATIONS LTD.
Home Farm, Wentworth Drive, Wentworth, Virginia Water, Surrey. GU25 4NY

Telephone: 09904 2879 Telex: 846224 OPEL

ABC'’s key program generating modules and the
types of application programs they “‘write” are;




THE BEST FOR HISOFT

YOUR 464/664

HISOFT PASCAL

Pascal {s a valuable educational and development
tool and in addition it runs programs typically 40
times faster than the BASIC (even Locomotive
BASIC!) equivalent. Our compiler is an almost full
implementation of the Pascal language which com-
piles directly to machine code (no slow P-codes).

As with Devpac, there are two versions of HiSoft
Pascal for the Amstrad computers, one Amsdos
compatible and the other CP/M compatible.

The Amsdos version of HiSoft Pascal fully supports
both cassette and disc (vie Amsdos), comes com-
plete with a turtle Graphics package and many
procedures and functions for interfacing with the
firmware.

The CP/M version {Pascal80) is supplied with ED80
{our full-screen, “Wordstar-compatible editor),
example Pascal programs (including an extensive
fiisassembler] and supports sequential file hand-
ing.

Pascal is undoubtedly a powerful programming
language and the combination of HiSoft Pascal and
the Amstrad computers adds fast, easy develop-
ment. Unbeatable!

Prices:
Pascal80 (CP/M)
£39.95 (disc)

Pascal
£29.95 (tape) £34.95 (disc)

Access

BARCLAYCARD)
VISA |

HISOFT SOFTWARE
FONT 64 (nee FONT 464!): an easy-to-use font de-
- signer enabling you to design. edit and save your
own characters and graphics; there are 8 pre-
designed fonts and the package comes complete with
sophisticated printer-driving software which allows
high-resolution screen dumps and letter writing on
Epson compatibles and the DMP-1. £7.85 (tape).
£12.85 (disc).

THE TORCH: an extensive, disc-based tutorial that
illuminates the mysteries of the CP/M operating
sgstem. Plus an easy-to-use menu system. £12.85
(disc).

THE KNIFE: hack your discs into shape with this
powerful disc maintenance program, recover un-
erased files, cut and paste sectors, learn how files are
stored on disc, you have unlimited power over your
discs with The Knife! £12.85 {disc).

HISOFT C: watch out for the Amstrad version of our
hl:ghly a'cclaimed C compiler - it will be well worth
the wait!

HISOFT

180.High Street North,
Dunstable, Beds. LU6 1AT
Telephone (0582) 696421

High Quality
Microcomputer
Software

HISOFT DEVPAC

The standard assembly langusge package for the
Amstrad CPC computers available on tape or disc.
Devpac is used by leading software houses to
develop their commercial software because it is stan-
dard. Devpac is a complete machine code develop-
ment package with Z80 assembler/editor and front
panel disassembler/debugger; features include -
standard Zilog mnemonics, powerful assembler com-
mands, conditional assembly, assemble text from
tape or disc, full support of tape and disc, labelling
disassembler, multiple breakpoints, memory search,
single-step etc.

Devpac8o (our CP/M version) has all the above
features plus much, much more: it runs under the
CP/M disc operating system, comes complete with a
full-screen editor (ED80) and takes full advantage of
CP/M allowing disc-to-disc assembly, virtual disk-
ing, full Zilog macros, full Zilog expressions, printer
files, disassembly to disc etc. etic. The new standard
in assembler/debugger packages.

Please feel free to write for full technical specifica- 1
tions of both products.
Prices:
Devpac Devpac80
£21.95 (tape) £26.95 (disc) £39.85 (disc)

SOON TO BE RELEASED IN ROM1!!

CP/M is a Trademark of Digital Research Inc.

QOur Customers:

Devpac80
Ultrakit

The Press:

Here’s what other people say about HiSoft Software:

HISOFT

High Quality
Microcomputer

“more addictive than any arcade game”
R. Walker

“a brilliant piece of software”
“a great acquisition”

A. Brown
J. Le Page

Pascal “if you wish to teach yourself Pascal ...
you won't go far wrong to buy HiSoft’s
Pascal” PCF 1/84

“it is impossible to recommend any other
development package for the Spectrum”
ECM 4/84

“the most welcome addition to the Spec-
trum catalogue since Sinclair introduced
the Microdrives” Sinc. User 12/84

. Font64 “the manual is clear ... very simple to
(Font designer) »  PCT 7/85

use
These are only a few of the glowing comments that we
have on file showing that user and critic alike find
HiSoft software offers a refreshing change of style.

Software

Product Price Table

MSX QL

29.95 (&

19.95 19.95
(MON QL)

Devpac

Machine
Product

Pascal 25.00
Devpac 14.00
@ 25.00
Ultrakit 9.45
Font64/MSX
The Knife
The Torch
The Colt

Spectrum| Amstrad

29.95
21.85
34.95

9.95

12.95 (CP/M disc editor)

12.95 (CP/M disc Tutorial)
(Fast integer BASIC compiler)

7.95

12.95

All prices in £ sterling, *Coming soon!

We produce and market a wide range of high quality, professional and well-documented software packages for the popular home micros. Our type of
software is becoming increasingly more popular as people get tired of zapping aliens and want to put their brains to work; learning new computer
languages (Pascal, C, Devpac), investigating their computer’s power (The Knife, The Torch) or being artistic (Font64), we have it all. Please feel free to
write to us or ‘phone for full technical details of any of our products. The above prices are fully inclusive and you can order directly from us or through

vislos eompuier VD COLT-A BRAND NEW ZX BASIC COMPILER

HiSoft Colt is an extremely fast and friendly compiler for ZX Spectrum BASIC. Fully supports ZX Microdrive, comes complete with sprite handler,
window handler and toolkit, converts programs to run typically 100 times faster and is only £12.95.

HiSoft, 180 High Street North, Dunstable, Beds. LU6 1AT Telephone (0582) 696421
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‘GET EVEN MORE ATTA(

grne

rgetrerr WEFEN

$£2995

Joystick with
additional joystick adaptor £ 1 4 95

T.V. Modulator for CPC 6128

i
W PRSI ST

Speech Synthesiser

Disc Drive with Interface
and CPM for CPC 464 $£159.95 and stereo amplifier

RS 232C Interface

Light P
cé)gm;)leetle] with graphics software £ 1 99 5 Inc ROM Software £ 4 99 5

AVAILABLE AT BOOTS + CURRYS - DIXONS - RUMBELOWS - LASKYS - W.H.SMITH - TANDY -



1ED TO YOUR AMSTRAD,

Amstrad owners start out happy, and
get even happier as time goes on.

The first delightful discovery is that
both the CPC 6128 and the CPC 464 are
complete and ready to use as soon as you
get them home.

The CPC 464 comes with built-in
datacorder, and the CPC 6128 with built-
in disc drive. And both have either a full
colour monitor or a green screen.

But Amstrad owners can become
even more attached to their computers
with the simple addition of the periph-
TV Modulatorforcrc 464 214,95 erals featured here.

They’ll make your Amstrad faster,
harder working and more entertaining.

And theyre very easy to attach.
Simply plug in, and away you go, there’s
no need for extra interfaces.

You may of course wish to get into
some even more serious computing, for
which you will need the Amstrad RS232C
specialist interface. This opens the door
to modems, networks, and serial printing.

But whichever additions to your
Amstrad you care to make you’ll find
their low prices an additional pleasure.

| ﬂuu‘ﬁ“l |

Additional Disc Drive $£99.095

,_Tell me more about the Amstrad range of

| peripherals.
| Name |
AMSTRAD o | Address |
| » l
| : = |
. Amstrad peripherals |
DMP 2000 Printer £ 1 5 99 5 L_Am_Strai PO. Box 462, B_rgltv_\god_Esse_x CM l‘ﬁEF_J

SUPREME DISCOUNT STORES - COMET AND GOOD INDEPENDENT COMPUTER STORES



From the company
that creates technology
comes software that
gives your business
the edge.

®
Mitsubishi, the technology creators, introduce the
1 I I Ip ,  €asy way to increase efficiency and profitability - a
‘ 3 new range of business software with a distinct edge.
An edge based on a long tradition of innovation
that allows us to appreciate and fully satisfy user needs
Coupled with massive R & D resources, our software
will retain its’ edge whatever happens. At last there's a
software name to trust today to solve your problems
tomorrow.

Entirely developed in the U.K,, product quality is
everything you'd expect - sophisticated yet easy to use
and install.

Mitsubishi software is suitable for the world’s leading
single and multi screen micros such as IBM, ACT,
Compag, Olivetti, Altos etc., and with a very
competitive price tag, just right for any size of business.
What’s more, our nationwide network of dealers are
keen to advise and support you all the way.

MITSUBISHI SOFTWARE

SALES LEDGER, PURCHASE LEDGER, NOMINAL LEDGER,
ORDER ENTRY, INVOICING/SALES ANALYSIS, STOCK CONTROL.
And Soon to Follow

PAYROLL, JOB COSTING, FIXED ASSET REGISTER, PURCHASE
ORDER CONTROL.

Contact the newest and biggest name in software
for the facts. Get the edge.

;
6 6 The right computer software is a vital element in the profitable
running of any business. It is now essential that a committed, large
technology company, enters the software market today and is still
around in the future. We are such a Company. 9 9
Sir Peter Parker Chairman, Mitsubishi Electric (UK) Ltd.

For further information attach your business card or fill in the coupon and return.

MITSUBISHI .. =
ELECTRIC I e e

BUSineSS SOftwal“e With the edge ' ADDRESSILLE T M. .o e P P R

IV S A S e | ...............................................................
Maple Cross, Rickmansworth, Herts. WD3 2BJ. Tel:(0923) 770000. Telex: 916756. ' POSTCODE . ........coovuunn. TELNQLL . . 0. S, . w00 L

New dealer enquiries always welcome PCW 10/86




Finding the right data
communications package for your
micro or terminal couldn't be
easier. Because the chances are
there's a Tandata modem with
matching micropack that'll suit
your needs — precisely.

Take, for example, our
range of smart modems which
includes the Tm 512, a new and
advanced V21/V23 (Bell available)
modem that's designed for
professional use. Simple and
trouble-free in operation, it offers a
wide range of user benefits. The

Tm 512 can be connected to any ' APPROVED
conventional telephone line and ! N o
will select pulse or tone dial. It will run by British
dial, detect baud rate and log-on. It S P
will also answer in-coming calls. conditions in the
And it will do it all quite . )L iAsLBnsiiolisE
automatically!

All Tandata modems are
complemented by a range of powerful viewdata package, and Macintosh, BBC, Commodore, etc.
matching micropacks covering TAN-LINK, which combines - all explained in our special
most popular business micros. viewdata and 80 column, forthe ~ Communications Software
Micropacks include software for IBM PC, ACT Apricot and ICL Catalogue.
Prestel and private viewdata Personal Computer etc, as well as For further details simply
systems as well as conventional 80  packages for the Apple Il and complete the coupon.
column communications - it's a
complete package of user manual,
leads and even, sometimes, special a a a
graphics chips.

Tandata micropacks
N Ll Tandata Marketmg Limited

Albert Road North, Malvern, Worcs. WR14 2TL. Telephone: 06845 68421. Telex: 337617 Tandat G.
Prestel *799# Telecom Gold 81: TANOO1

A short cut to data
commupications

Prestel is a registered trade mark of British Telecommunications pic.

 §F B R B B R R R R R B
® Please send me information on the
following (please tick)

Modems & Micropacks [ ] QL Communications pack [ ]

. Viewdata terminals and adaptors [ ]  Micro
Name : . — Position

l Company : : .
l Address g . 1 | l
Tel l

Send to: Tandata Marketing Limited, Albert Road North, Malvern, Worcs. WR14 2TL. PCW 10/85
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COMLEX

COMPUTERS — PRINTERS — MONITORS — DRIVES — SOFTWARE

COMPUTERS PRINTERS MONITORS BUSINESS SOFTWARE
Apricot F1e 256K ........... ........£535.00 MannesmanTally.......................£173.00 Philips 7502 (Green) . .. £69.00 Lotus 1-2-3..... ..£295.00
Apricot F1 256K. . - ..£775.00  Epson LX80 + Tractor . .£216.50  Philips (Amber) .. . £74.00  Wordstar 2000.. .£295.00
Apricot Point 7. -£2,700.00  Epson Rx100 _.£369.06  Philips 7513 IBM . . £83.00  Framework 1-1..... .£319.00
:g;:'ég: ;gef‘:bz':fz%ﬁ;‘ e n‘g;ggg Epson FX80... ~£325.00  Microvitec 1431. _£164.00  Supercalc3.. £289.00
Apricot Xi 256K 10MB and monitor. £2.175.00 pson FX100 . ..£404.00 M!crov!tec 1451, ..£228.00 Supercaic2................... .£189.00
Apricot Xi 512K 10MB and monitor............ £2,595.00 Epson JX80.. ..£416.00 Microvitec 1441. .£346.00 dBase ll ... ooo 8 .£319.00
Apricot Xi 512K 20MB and monitor. .£2,995.00  Epson DX100 daisywheel . .£349.00 Microvitec IBM. ....P.O.A  dBasell . . .£235.00
Advance 86B ..o, £750.00 Epson LX1500 . ... ... £799.00 Microvitec 1456 MED ... ..£389.00 Pegasus Accounts . .P.OA.
Ferranti860 .......................... e £1,100.00  EpsonH180 ... £329.00  Microvitec 1456 DA ..£339.00  Map Accounts......... .P.OA.
Ferranti 860 10MB... £1,799.00  Canon 1080A............ooooooi £243.00 Wordstar Professional ... £259.00
Ferranti 860 20MB. 29900 pononqqseA £329.00 Multimate 3.3 . £259.00
BBC computer..... .£269.00 "

BBC with DFF. ... £329.00 Carga 810.. o5 o O, £234.00 Multiplan.................. .£185.00 4
BBC with DDF . - T eagpgp  Carga910..... S8 R £321.00 ChitChat....................... .£109.00
DSS kit.. . . £64.50 Juki6100 ... £321.00 Other software packages available -
Opus DDSS.. .....£56.50  Juki6300........ . £799.00 phone for details

Cumana DDSS .. £56.50  gheet feeder for the above.............. a7.0  BBC DISC DRIVES

Sanyo 555... cenee £798.00  gjlyer Reed 400 I | £275.00

P.C. Hard disc upgrade 10MB . L EB9ROD o0 T amgp  CpusHot. .. £82.00

P.C. Hard disc upgrade 20MB . 113000 o ey e Opus 5802. -£112.00

A.T. Hard disc upgrade 10MB.... _.£645.00 ! S : Opus 5802D.... _£245.00

A.T. Hard disc upgrade 20MB.. .£820.00  SiverReed 770, £125.00 o\ ana CFX100. ... £82.00

sge"x PC......... . . Full range Sheet feeder for 550/779 .‘..:..ms.oo Cumana CFX400 £112.00

Olivetti PC .............. . Full range Further range of printers available - Cumana CD80CS..... ... £245.00

phone for details

GOVERNMENT AND EDUCATIONAL ORDERS WELCOME, EXPORT ENQUIRIES WELCOME.
STANDARD. DELIVERY £5 AND NEXT DAY £9.50 — ADD 15% VAT TO ORDER TOTAL

COMLEX

14 HOMEFIELD ROAD, SALE, GREATER MANCHESTER
Tel: 061-976 3763

Callers by appointment only

£1250 FERRANTI

Ferranti PC 860 \
IBM compatible.
Price incredible. \
‘ 19 CLIFFORD ST. LONDON W1
TEL:01434 4251

200000 aee | | oeee.
J00000000000ETINO00AC
JOOU0000O00OO0Oeees000C
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The Ferranti

lowdown on IBM 2150

compatibles.

Until now you had to pay over the
odds for an IBM compatible personal
computer.

Not any more. Now you have a
choice.

At £1250* the Ferranti PC860 is 25%
cheaper than the nearest competing
IBM compatible.

Which is definitely incompatible
with what the PC860 offers - as
standard ...

% 12 months on-site maintenance
FREE, with 8-hour response.

% PERFECT™ Il applications software,
including filer, spreadsheet and word
Processor.

% 256kb RAM expandable to an
outstanding 640kb, to cope with today’s
bigger programs and masses of user
data.

% New IBM compatible keyboard.

% Inbuilt colour graphics, Centronics
interface, 3 IBM compatible expansion

*Excluding monitor and VAT.

|
l

ll

T,
t

#

£3000

£2700

£2400

£1700

FERRANTI
PC860XT

£1250

slots and 2 full 16 bit slots.

% 8086 processor with true 16 bit
working for fast operation, yet with
supreme compatibility.

% New slimline package - only
166mm high.

And now for just £900* more, the
PC860 XT, gives you all this plus an extra
10mb of database capability.

Whether you're a dealer or a
customer, get the lowdown on the
Ferranti PC860 and PC860 XT now, by
posting the coupon.

Ferranti Computer Systems Limited,
Derker Street, Oldham, Lancs. OL13XFE
Telephone: 061-624 9552.

Telex: 665764.

FERRANTI

Personal computers

+PERFECT is the registered trade mark of Perfect Software Inc.

Ferranti PC 860
IBM compatible.
Price incredible.

nearest Ferranti PC dealer. (]
Please send me the facts on the Ferranti
PC860 and PC860 XT.[]

| Name

| Position

: Address
\

Company.

l Tel

Post to:
Ferranti Computer Systems Limited,
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UNIQUE OPPORTUNITIES. ..

STAR — DOT MATRIX (NEAR PERSONAL COMPUTERS DISKETTES (Boxes of ten)
LETTER QUALITY) PRINTERS 1-5 6-10 10+
SG-10 120 cps 2K Byte bquer g25000 KAYPRO O D 5.25” DYSAN
IS E e ST {1BM COMPATIBLE) SUPPLIED COMPLETE WITH i 2775 (675 {2575
SG-15 120 cps 16K Bytes buffer . ......... £389.00  COMPREHENSIVE SOFTWARE PACKAGE INCLUDING ds/ad R - Gl - - [32‘75 2t -75 £30-75
SD-10 160 cps 2K Bytes butfer ............ £389.00 MSDOS, WORDSTAR AND MAILMERGE, INFOSTAR-+, ad ...nenen . d b
gg]‘g ;gg cps ;%Bﬁesb bf';ffef ----------- g:gggg CALCSTAR, TUTORS & LESSONS, AND GW-BASIC 5.25 / (ijM m_—
° cps ytes bufter . ... ...... .. d £1711.00 ss/dd ........ d S !
SR-15 200 cps 16K Bytes buffer ........... £589.00 ALL FOR ONLY 7 ds/dd ..... ... £2575 £24.75 £23.75
KAYPRO 286i ds/gd ........ £3250  £2995  £27.95
v{? THE PERFECT PRINTER FOR {IBM ATE COMPATIBLE) INCLUDING 640K RAM, 5.25” UNIQUE LOW COST
COMMODORE 64 USERS 1.2 MB DISC DRIVE, 20MB HARD DISC, 60MB o o B | o
STAR SG-10C (COMMODORE) 120 cps OFFERING NEAR | TAPE STREAMER, SERIAL & PARALLEL INTERFACE, ds/dd . F1725  £1665  £15.95
LETTER QUALITY AND SUPPLIED COMPLETE WITH COLDUR MONITOR, KEYBOARD ANO PCDOS 3.0 ) M £24 75 £2235 £19.75
INTERCDNNECTING CABLE FOR ONLY £225.00 ALLFOR ONLY £3495.00 ¢ o i oiverry

INSURANCE QUOTATIONS BY REQUEST .

ALL PRICES EXCLUDE VAT

MEMORY EXPANSION BOARDS WINCHESTER DISC DRIVES FORIBMAT . ... .. £65500  £51.00  £47.50
TECMAR MULTIFUNCTION CARD . . .. . ... .. ... £285.00 SOFTWARE

QUADBOARD 64K (SUPPLIED PRE-DELIVERY PRIl Rl £325.00

TESTED) . . oo e e . £285.00 1OMBHALF HEIGHT Y e s s T B8 00

QUADBOARD 384K (SUPPLIED PRE-DELIVERY ggmg :ﬁﬁ :E:gm e f }ggggg ﬂfggggg i s oo cheAT ]

TESTEDY. .o oo £395.00 R P! ! e e et | i oo

DYNAMIC RAMS 20MB FULL HEIGHT ... . . - £179500 £132500  \wordStar ... £195.00

64K 4164 DRAM 150ns IBM PC UPGRADE , . . . £1.85 each  SZMBFULLHEIGHT ... .. ... £229500 £1750.00 \yqrqStar Professional . ................. £260.00

256K 41256 DRAM 150ns M24 & COMPAQ 120MB FULL HEIGHT £7795.00 £699500 Framework .. ...... ... iiiiii, £345.00

UPGRADE ............... ... ... £5.75each  Hard Disc Units for the AT utilises its on board controller Delta .............................. £455.00

UNIQUE

ORDER BY POST TO:

ORDER BY TELEPHONE: (0252)521121 Out of hours service (ACCESS, VISA only)

UNIQUE COMPUTER SYSTEMS LTD.,
(enclosing Cheque/P.0.) 42A CAMP ROAD, FARNBOROUGH, HANTS. GU14 6EP.

ADD 15% VAT TO ORDER TOTAL.

POSTAGE: Add £1.00 to orders.up to £20.00, £2.00 to orders from £20 - £50.00
Orders over £50.00 POST FREE Carriage — add £9.50 to order

Official Orders from Govenment & Educational Departments in United Kingdom welcomed.

COMPUTER
SYSTEMS

42A CAMP ROAD - FARNBOROUGH
HANTS. GU14 6EP
TELEPHONE 0252 521121

Franchised Dealer

CP/M Plus (vers 3)
For NASCOM and Gemini computers

Features:

CP/M 2.2 file compatibility

Banked memory system

Fast warm boot from banked memory

Faster disk access:—

Directory hashing, memory cashing, multi sector VO
Better implementation of USER levels

Greatly extended and user friendly utility commands
20 transient utility commands

Includes MAC the DRI assembler

Multi command entry on single line

Multiple drive searching facility

Console redirection

Password file protection

Date and time file stamping

Larger disk and file handling

29 additional BDOS calls

Extended BDOS capability by easily attached RSXs
Winchester, floppy and virtual disk

Mixed drive/formats

Full source code of BIOS supplied

Now Only £199

Excluding post and packing and VAT
For further information contact:

MAP 80 SYSTEMS LTD.
Unit 2 Stoneylands Road, Egham, Surrey

Tel: 0784 31674

Are you,

Developing Systems

Consider our modular approach
Nasbus/80 Bus compatible

CPU card

Z80 CPU incorporating memory mapping
64k RAM on board (expandable)

Z80 S10 providing two RS232 channels
CTC providing programmable baud rates
P10 providing paralleVcentronics VO
Parallel keyboard port

VIDEO card (VFC)

80 by 25 line output

Fast memory mapped display

On board floppy disk controller

Can be used with CPU card under CP/M
Available in kit or built and tested
DISK card (IMPI)

Mixed 3", 3.8”, 8.28", 8" drives supported
SASI Winchester interface

Z80 S10 providing two serial channels
CTC providing programmable baud rates

RAM card

64k to 256k (in 64k steps)

Supports 64/32k paging 4k mapping
Available in kit or built and tested

CLOCK card (RTC)

Attaches to any Z80 P10

Retains Centronics parallel output

Battery backup

PRICES

CPU £230 MPI £188
VFC £199 RAM (64k) £150
RTC £35 RAM (256k) £285

All prices exclude carriage and VAT

MAP 80 SYSTEMS LTD.

Unit 2 Stoneylands Road, Egham, Surrey
Tel: 0784 37674
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VIORE ELEPHANTS
TO TRUST

ELEPHANT printer ribbons, head cleaning disks and computer cleaning kits are now added to
the ELEPHANT family to provide you with a total computer supplies package. Together with
ELEPHANT MEMORY SYSTEMS disks — certified 100% error free and problem free and
guaranteed to meet or exceed every industry standard — ELEPHANT is now more than ever the
trusted brand that gives you the best from your computer.

£ FLEPHANT NEVER FORGETS
L

Dennison Manufacturing Co. Ltd.

Colonial Way, Watford, Herts WD2 4JY, Tel: Watford (0923) 41244, Telex: 9233R1

France: Soroclass, 45, rue de 1'Est - 92100, Boulogne.

Tel. Réseau de Distribution: 605.98.99, Administration des Ventes: 608.70.78, Telex: EMS 206 436 F

Germany: Marcom Computerzubehdr GmbH, Podbielskistr, 321, 3000 Hannover 81, Tel: (0511) 6474R0, Telex: 923818
Italy: King Mec SPA, Via Regio Parco 108 BIS, 10038 Settimo, Torinese, Tel: (011) 800.93.93, Telex: 211467 KINMEC-I
Other Countries: Dennison International Company, 4006 Erkrath 1, Matthias-Claudius-Strasse 9, Telex: 8568 6600
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Only the

Epson LX-80
also prints
like this.

The print on the left is certainly legible, which is quite good
enough for most purposes.

But it’s nothing to write home about. Or with.
That’s why Epson have brought out the new LX-80.

The LX-80 is a dot matrix printer that can print in correspondence
quality (like this) as well as in draft. Yet at only £255+4VAT it’s
no more expensive than any of its less capable rivals.

This alone would make the LX-80 unique. But there’s more.

Changing fonts on the LX-80 doesn’t involve a complicated
rigmarole as it does on other machines. By simply pressing a
combination of buttons on the front, you can change from one font
to another Lo arother 0 .aeemer. ASs easily as that.

The LX-80 will justify or centre type if you like. It will even
print your own symbols.

Alternatively, you can use the standard 1K buffer to free your
computer for other tasks more quickly.

The LX-80 takes plain sheets as standard, though a variety of
paper feed options are also available.

It should go without saying that the LX-80 is as reliable as
Epson printers have always been. But there, we’ve said it anyway.

There’s still more to tell, of course. But fill in the coupon -
in whatever style you like - and we’ll fill you in completely.

Please send me more information on the LX-80. PCW. 8, LX-80
Name _ Address
Tel No

To: Epson (UK) Ltd., Dorland House, 388 High Road,
Wembley, Middlesex, HA9 6UH.



MAXELLS LATEST MINIS.

EY’VE SET A NEW RECORD FOR CAPACITY.

Maxell’s new 5%" extra high density
floppy disks now boast four times as much
storage capacity as conventional high den-
sity floppies. An awesome 6.5 megabytes.

Thanks to their unique Epitaxial
magnetic coating, Maxell have developed
disks not only with greater storage, but
greater reliability too.

Because we have the high technology
to produce disks with a smoother surface
and more accurate tracking.

And the quality control to guarantee
performance.

Each disk goes through a staggering
114 tests before leaving the factory.

Each comes in our exclusive HR
jacket, protecting it from dust, dirt, heat
and cold. And each | -
track of every disk is -
guaranteed error-free.

Maximum reli-
ability and maximum
capacity. In a mini.

From Maxell.

THE ZERO-RISK FLOPPY DISK.

MAXELL (UK) LTD, 3a HIGH STREET, RICK MANSWORTH, HERTS WD3 1HR. TEL: 0923 777171




printer?
PRINTER?

printer?
PRINTER?
printer?

PRINTER?

You need an

EPSON

Always in stock for
next day delivery

LX-80

SQ 2000
FX-80
FX-100
LQ-1500
JX-80

Mail order by ALL major credit cards.
IBS will match any legitimate competitor’s price
advertised in this publication for the above
products. Please quote page number and
advertisement reference when placing your
order.

to order PHONE (0908) 568192

Immediate Business Systems plc

3 Clarendon Drive, Wymbush, Milton Keynes
Buckinghamshire. MK8 8DA England
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IVI4000

Multi-Mode Modems
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The M4000 series of transmitand receive modems are BABT
approved and conform to CCITT. They are microprocessor driven,
switchable between V21/V23and are capable of working to Bell
standards, answer or originate. Features include auto-answer, self
diagnostics and many front-panel switches and indicators.

M4000 Dual Standard V21/V23
M4021 V21-300 baud full duplex
M4023 V23-1200/75 full duplex;

\ DETTIIERTTTINN N Tz
9 o
75/1200 full duplex; 1200 halt duplex
as l e Overs Factory-fitted auto-dial option available for all models.
= o s 3 | - p— e S D I I I IS GHNN G G NN GHINL S GEN GEI S S S emm— S —
m Prl nters Please send me further details of the M4000 series

BFast 24 hour delivery B Trade enquiries welcome. NAME
BFull range of Epson Printers and Interfaces. ADDRESS

@ Ask for our Price Lists, Brochures and Print Samples. F ' B
B Full Technical Support and Service Contracts available.

® [ o
TEL
Westwood @ Distribution | .. . ... . — Mosviar
Distributors to the Computer Trade Teltord Road, Bicester, Oxfordshire OX6 0XB. m

Westwood Distribution Ltd., Tel: Bicester (0869) 253361. Telex: 837907.

=

NY

PCW 10/85

116/118 Tennant Street, Birmingham B15 1EY. Tel: 021-643 4419.

IDS DATA PROTECTION AND SECURITY

With the increased use of, and familiarity with, computer systems, there has been a corresponding increase in the incidence
of computer crime. The computer criminal may be a professional, or an opportunist, but the resuits of his attentions can be
disastrous. Physical security measures go some way to discouraging the would-be data thief, but, to provide the greatest
measure of security for sensitive data, something further is required.

Your business data, or data concerning your clients is of paramount importance, and requires careful protection against
misappropriation. The problem with any form of data is that it can be copied, and used, without the owner being aware of any
security violation. The only certain way to stop misuse of sensitive information is to encode vital files when not in use.

I.D.S. are now able to supply two programmes to help you protect your data, together with a third to assist in the event of disc
corruption, or accidental file deletion.

F-KEY s a file encryption programme that will allow you to encode any number of files with a password known
only to yourself and other authorised members of your organisation. Different passwords may be set to
limit use of particular files to those people legitimately allowed to access them. The encryption method
has been developed to ensure that the coded file is safe from being broken, even with the use of large
mainframe computers. £65 + vat

C-KEY is a sophisticated and flexible file transfer programme that will allow communication between any two
machines running it, either locally or via a telephone connection. Files to be transmitted may be encoded
in the same manner as with F-KEY, thus preventing unauthorised interception. (Includes F-KEY.)

£110 + vat or £140 + vat per pair (any two operating systems)

SEDIT is a utility that enables the user to access and manipulate data on any part of a hard or floppy disk, with
or without reference to the file structure used by the operating system. Facilities include interactive
screens for examining data, altering data, searching for data. A mapping utility and file recovery utility
are included. The manual supplied includes detailed descriptions of the way the operating system lays
outfiles on the disk. £75 + vat

Available for CPM-80, PC-DOS and MS-DOS (CPM users please state format required).

All items post free in U.K. Dealer enquiries welcome. Data sheets on request.

C-KEY is available in a non-encoding version without F-KEY for £60 + vat or £90 + vat per pair.
Introductory offer of all three packages for £150 + vat (£190 + vat with paired C-KEY).

1.D.S. 21 Borstal Hill, Whitstable, Kent CT5 4NA. Telephone 0227-275201
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WHAT MAKES OUR DRIVES
. OAFEST?

C N
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[

)7
o
e
e

What makes our drives the safest?
This does| As the computer market and
the computer peripheral market in
particular, has grown, one company
above all others has Invested in safety.
That company is Cumana, already the
best name in memory, and now reaching
new standards for safety. The British
Standard speclfications fay down quite
firmly, standards in design that are your
guarantee of electrical safety. Their
famous “seal of approval” has now been
awarded to Cumana disk drives.
%k Each component part is thoroughly
checked
& Prying fingers are safe, as Cumana
drives need no ventilation slots

THIS DOES!

CUMANA’

The best name in memory

BE SAFE
NOT SORRY-

Moulded mains plug with half-

insulated plugs fo : .

All terminals on the main switch are g Gﬁzr;f';?;tgﬁﬁé';ez:g}g:&g (E;Eigi;égroad Street,

insulated f‘ ,' l . Guildf g 4 . AL

500 ma In line fuse holder, completely b Tel: Guildtord (0483) 503121. Telex: 859380.

Insulated N O IR IS B BN BN S B B S G

Power supply PCB covered by For further information about Cumana disk drives

perforated screen

Rigorous quality control to BS415
standard

Plus many other manufacturing and
quality control tests, in fact no
component can be changed without
it being approved by the British
Electrical Approvals Board.

Cumana disk drives are not only
competitively priced, but aiso the
reference standard by which others are
Judged.

Be safe not sorry — insist on...Cumana,
the best name in memory.

X X X ¥ X *

'.Bn-

please complete and return this coupon.
Interests:

Home Use | Education'i_—_] Dealer |
L]

Business
Name ...

Tel. No.

.................. SESORVRURROR - 01, 2 (¢ 18- )
Note. If dealer, please attach this form to your letterheading



IGonami:

SOFTWARE

THE WORLD’S BEST

AND VIDEO GAMES

IGonamic

KONAMI LIMITED

Television House, 269, Field End Road, Eastcote, Middlesex, HA4 9LS, England.
Tel: (01) 429-2446 Telex: 883978 Konami G. FAX (01) 429-2069
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~__Rockfort
Disk Storage System

</

Rockfort Diskfile Range of products
=i not only offer an easy reference and attractive
Disk Box disk filing system but also offer complete
Holds 10~ protection from damaging dust particles.

51" Disks P 1
<2 45 ost for your order today!

PR ROCKFORT

R | DISKOSTORAGE

Trade inquiries invited

ROCKFORT PRODUCTS —Member of the Vlgnesh—l

Holds 50—

51" Disks I Group, 30 Topsfield Parade, London, N.8. Tel: 01-348 0543 I

£9.50 ‘CODENO. | DESCRIPTION Qry. FRISE

Incl. VAT, Post £ P i

& Packing ME 10 5%" DISK BOX I
l ME 50 54%" DISK BOX i

MD. 12/30 | MICRO DISK BOX l

Micro | TOTAL | I

Disk Box | PLEASE FORWARD THE ROCKFORT DISK BOX/S |

Holds 12 to 30— AS INDICATED ABOVE. | ENCLOSE CHEQUE VALUE £

3%" Disks according I l

to thickness | NAME C l

5785 I ADDRESS PCW 10185 | I

Incl. VAT, Post

& Packing | I_ MSTCODE?J




COLOURJ

INK JET PRINTER
IBM pc compatible £ 5 6 9 suggested retail

including character set price excl VAT

Features: videotext printing
Prints overhead transparencies
Options available:

@ Buffered RS232 interface.

® Viewdata & RS232 interface.
@ Apple Il Interface.

@ IBM PC dump.

Specifications:

640 dots/line & 1280 dots/line Hires
mode.

84 dots/inch both axes.

Viewdata Printing (BBC MODE 7).

Friction feed rollpaper with single
sheetfeed A4.

40 cps in full colour.

DOUBLE STRIKE MODE.

Ink cartridges, 4 million character life.

”/' ”"M%V -
/ o W,
T A 1 g
i N 6’[' 7 '””'l:

~5

Yidfy-

NET T
’ i T.mp'::i B0uaNg
Ko.pl:.i.;l. . .'JT."H 1
L“°’1ci<:r1 Ygenm ., | 13
I‘h:!dr—ldt-"‘" 21

® ON ting
ALARM

INTEGREXR LTD. i s

Church Gresley, Burton-on-Trent, Staffs DE11 9PT Dealers, OEM & Educational
Tel: 0283 215432 Telex: 377106 enquiries welcome
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POWER WITHOUT THE PRIGE

THE NEW ATARI 520ST

Under Ihe new leadership of Jack Tramiet {former boss and founder of Commodore
Business Machines), Atari Corporalion have marked their entry into the wortd of
business/personal computers with a machine which leaves the competition standing.
Tramiel's slogan ‘Power Withoul the Price’ has been implementad in the manufacture
of the new 512K Atari 520ST colour computer which offers the user amazingly high
performance at an incredibly low price. Launched as a work-station, this new system
incorporates saven software packages as wali as the 520ST computer with 512K RAM,
mouse cantraller, high resolution monochroms maonitor (640x400), 95 key keyboard

MACINTOSH v F18 v 5208T

“Imagine a Fat Mac - the 512K Apple Maciniosh - but with a bigger screen, & far
bigger keyboard with numeric keypad, cursor and function keys, and colour. That
gives you aome idea of what the Atari 520ST is iike, sxcept lor two impartant things.
First the Atari seema lester. Secand the Atari systam is about one third of the price.

Juna 1985 - Jack Scholield - PRACTICAL COMPUTING

ATARI 520ST SPECIFICATION

512K RAM (524 268 bytes) Dispiay - Low Resoiution - 40 columns
18K ROM axpanaable 10 320K Wad/High Res - 4060 plus cols

Port for addnl 126K plug-in AOM cantridges Medium res AGB {Red/Green/Blue) output
200K TOS aperanng system High resolution monochrame (Black & White)

GRAPHICS COMMUNICATIONS m wcm AT {with 18 key numasric keypad), MIDI interface, GEM and a 500K 3' Inch disk drive, all
32K tronics paraliel interface for tor the package price of only £651.30 {(+VAT = £749). Dubbed the ‘Mac beater and the
screen with 3 acresn graphics modes- printers, or modems cepabie of input/output MACHTeS TFis ‘Jackintosh’ {after Atari's Chlef, Jack Tramiel), Atari's new machine has been directly
ml’mﬂ ::-m:: :G c?loum U: ! c_?:::YC serisl i ":uoﬂ-u Prica Includes B/W Monitor YES NO - axira £200 YES compared with the Apple Macintosh RRP £2585 (+VAT = £2985) which affers simiiar
uo:mm o " o MZ?‘::;:O(:' ""';O::'!;M) mnmm;:‘:;.l::s:’:os?g a:u" Keyborrd $izo mm (LxDxH) 330%x147x50 | 450x167x28 | 470x240x60 teajures and capabitities but at a much higher price. Favourabiy reviewsd by tha UK's
’ hly critical specialist gomputer press, the 520ST is likely to make a great Impact in
18 shades of gray in fow res m: High speed hard disk interface Keyboard size ins (LXDxH} 1InE¥x2 17hxBAx) | 18ANAXTA 1] ‘i
512 colours available in low/medium res Floppy disk controlier (Wastern Digitai) 37" D/Drive (Unformatted) 500K 500K S00K this country as a sophisticated alternailve t0 an IBM PC, APRICOT or APPLE
8 lavels of sach in red. grenn and biue 2 joystick ports (one for 2 bution mouse) 2% D/Orve (Farmatied) T Ty S~ MACINYOS.H. Unlike Its :verprltl:ea competitors, the Atarl 520ST clnn be linked up to a
MIDH interfacs for sxternal music colour manitor to unteash a choice of up to 512 colours. The addition of colour brings
‘AR?HI;TEC'EU::E GEM WIMP ENVIRONMENT WIMP (Window, ICon. Mouse | Apple ACT - Activity GEM out the full potentlal of graphics packages such as GEM.
custom designad chips® Real-tim .‘ v 7 v
e e amory Mg Ul WHGEndon tcon W P down anus ] [ooiime Clock T Es = USER FRIENDLY GEM OPERATING SYSTEM
DMA Controller - Graphics Processing Unit  Two button mouse controlter olyphoniciBalindiGEner ator ES 7D 1ES The power of the ST is harnessed and made user friandly by the new aperating
16/32 bit Motorols 68000 praceasor at BMHI Icona/Pull down menus/Windows AS232 Serial Port YES YES YES . .
3 system ‘GEM' from Digital Research. GEM stands for Graphics Enviranmant Manager
gt 32 bit date registers GEM VDI - Vintual Device Intariace T Parallel Printer Port NO YES vES
#ight 32 bit addrass registers GEM AES - rvices ’ and aliows a user friendly colour or B/W graphics which closely rese
18 bit data bus/24 bit address bus GEM BBT - Bit Block Transfer Dedicaled Floppy Disk Controller NO YES YES Ihat of the Macintosh. This similarity extends to the use of moveable resizeable
7 tevets of interrupia/58 inatructions Real lime clock & calengar Hard Disk DMA intertace NO YES YES windows, Icons ta represent objects such as disks and disk drives, and the use of pull
14 addressing modes/S dais ypes SOFTWARE Fult stroke keybosrd YES YES YES down menus and a mouse. The advantage of all this is that the computer becomes
TW, extremely easy 1o use. GEM has now been implemented for the Acarn, ACT, Atari,
DATA STORAGE GEM environment Nymber of keys on koyboard 2 & L) TBM, ICL, and Ollveltl Software wrtten for GEM on one computer Should also run
High spoad hard disk intarface with user trisndly Maciniosn styie operation Numeric Keypad Lig . T LS PR Aol nder GEM on another computer. This will enable the market 1o quickly produce a
Dicact memory access 133 Moytes per second  “TOS - Tramal Oparating System Cursor Conlrol Keypad NG YES VES g o0, 2 R e QHESG TEEE
€O (Compact Disc inteface Atart's own syatem basad on CP/M 68K with Funclion Keys " = 3 JaRGeTiibrary of standard interahgngaable sgitwsse.
Built In cartridge access nwrarchical directory & tie siructure pius & = FTW,
Deaicates floppy disk controiler nast of MS DOS & UNIX commend structures 18-bit processor 68000 Intel 8086 88000 FREE SO ARE AND FUTURE EXPANSION
‘BOS - Business Operating Systam Processar running spaed AMHz 4 7TTMHZ BMHz The Atari 520ST comes supplied with seven free software packages as fisted below:
DISK DRIVE {0 run any standard BOS business programs AAM size 510K 256K 512K 1) TOS -Tramiel Operating System based on CPM 68K, 2) GEM Graphics Environment
S00K {untormartad) w/aided 34" Hoppy d/drive  GEM desktop Niiiberof GIEcHIEImMoaRs 7 7 5 Manager by Digital Research (DR) giving a WIMP (Window, icon, Mouse, Puii down
349K (formatted) storage capacity with GEM PAINT graphics mgmt system g menu) . 3) DR GEM Paint for creating graphics masterpieces. 4} DR GEM
and GEM WAITE word processor Number ol colours Monochrome 6 512 Write for word pracessing. 5) Loga learning language to enable you to write your own
SOUND AND MUSIC Personal BASIC and DR Logo Mex Screen Resolution (pixels) 512 x 342 640 x 256 640 x 400 programs easily using turtle graphics. 6) DR Personal Basic a powerful user friendly
Souna Generator ariginatly written by Digitai Research (DR) Mouse included Single Bution | NO - extra £85 | Two Button version of the Basic 7} BOS Ing system giving you
Frequency control from 30Hz 10 above audible  very much ik thass on ofhes machinas R T P P accass to dozens of business Hicati alread jilable on the market
3voices (EhannaIs] i wave ShBPING S00NG 1N warwp fer 1he 8.londiss ure of pull down opiaceable Extarnat Power Pack NO NO e igned with 1 ton in mind, T aiso foat host of different
#03ition 10 a noise ganerator manus, mouss contiol and windows Cartiidge Socket NO NG YES Designad wit “""" expagsion In mind, the ST aiso enmresln host o g !A ':
g.y‘:.‘.',:\: I.rx.lu:m:y and volume controls Joyatick Ports NG NO YES (iwa) interfaces o the outside world and an impressive list of accessorles is planned. Ata
po controls VARIOUS {iwg) | will s00n be releasing a 1000K (1MB) 3'% inch disk drive, and a 15MB hard disk
ADSA (Attack. Decay, Sustain. Aetesss) MIBISVOHes s Thdsrface, NG __INO i) storage syslem as well as a mass storage compact disk {CD) player capable of storing
Nouse ganerator Repisceable axternat power suppiies Monitor Size ] 9" - extra £200 127 an entire 20 volume encyclopedia on one disk. A full range of tnexpensive printers are
MID1 interface lor extarnai music synihesizers  Expansion: i’":;'\:?w d‘:ﬁ gzws S004/1.000K AGB Video Outpul NO YES YES planned including dot matrix, daisywheel and thermal colour printers. With its
rives can .
KEYBOARD 3~ 15Mb hard disk : 4 = . unbeatable graphics, speed and software at a price which is far below that of any
o i ey e o cassor o e Iy SR Gl Wousay MBinotrome Mon!ton: 512 AAl ”""M\ comparable personal computer currently on the market, the ST is all set to do battle
Standard QWEATY typewriter styling Dot matrix & d/wheel pmtrs {black | Price of basic system [exC VAT) £2595+ VAT £505 VAT 1652+ VAT with the competition. To receive further details of the ST from Silica Shop, just Hil In
Ergonomic angle and haight Thermal dol matrix {colour) + Mouse Included £95+VAT Included the coupon below with your name and address details and post it to us.
9 kays including 10 function keys AGH 8 monochrome monitors 3
Numanc xoypad~ 18 kays incioding ENTER * Monochrome Monlor ITIEF_JSERRET |l e Slilca Shop Price: £651.30 + £97.70 VAT = £749.00 This price Includes:
Onalielen s Ca e 5ed LANGUAGES Expansion to 512K RAM ncluded £205-VAT Included
MONITOR a:su: A LOGO ‘upply;d - Price ol complete system (exc VAT)| £2595VAT £1185+ VAT £652+ VAT * 512K RAM * B/w MONITOR
\ry others will 300 ba available, ncluding:
N ot | e e s *MOUSE 500K 3.5” DISK DRIVE
rounded down J o
640x400 monochroma resolution Lisp, Moctuiar-2 snd Pascal Including VAT
Note Some of the above peciicaions ars orersiasse and may thersiore be sutject to change U * GEM * KEYBOARD (95 KEYS)

'‘Atari's new corporate image as an aggressive low cost “The new Atari ST computers truly represent 10 1ha cansumer
computer maker is likaly 10 mirror nal ot Gommodore where what Jack Tramiat is saying sy-10-use computing power
Mr. Tramis! established the maxim that ‘Busineas is war.* without the price.” Merch 1885 ANALOG COMPUTING

t 218t 1984 FINAN 1

Aligust 21ui NANCIAL TIMES .y o\ octronics in the machine are @ work of art .. The heart  “I{ (tha ST} uses the most modern lechnology that is
“This is the anly personal computer 1 know of that Comes with  of the 520SY s a Motorola 83000, one of the most powerful  glfordable, in & package thal gives a professional impression *
a Midi interface ox standard.” 16-bit processors around and in many respecis it Is close 1o May 23¢0 1585 POPULAR COMPUTING WEEKLY

Peter Bright March 1985 PERSONAL COMPUTER WORLD being & 32-bit Chip .. when the machine appears in the shops.
1) be st the front end of the quaue 10 buy 0ne. “The Atari ST b one of the most etegant designs | have sean

“The {GEM) version running on the Alarl 63000 machines will Atari has ussd an original and elegant mathod of memory
< e Mot Hiaal  Etb s o lsavirg e TP CY vartin (-2 2iEcionth Jugellaes HZER SON SCC OME UTERIER DN ES DI o o R 1S el hcsa TIteaia TThar any other
Sanding”  Agri) 6in 1985 PERSONAL COMPUTER NEwS “This machine is significently mora powsrlul than an I1BM PG PC on tha market - In any price bracket ... The 84K doliar
" . I 1t's possibia to demign & sure-fire winning machina, Ihis ia  question ts would | go out and spend money for one? To
It would seam thal GEM ofters tha ideal apersting system. LA May 111h 1985 RERSONAL COMPUTER NEWS  which the only answer Is Try and stop mel' *

March 7ih 1885 POPULAR COMPUTING WEEKLY
. the usa of GEM mekes the new range of Atar computers  JoM0Lamoent July 1885 ELECTRONICS & COMPLTING

"l found it {GEM) exiremaly aasy 10 use aNd was very so pimilar 10 the Macintosh (with the sdded afiraction of "The 520ST is technically axcetient ... The 520ST hardware is
imprassed with the way in which Il disguises the uniriendly colour), that they ara already being catled ‘Jackintoshes' the new stendard by which others will be judged.”
hardware and operating systems lurking undar the surfec May 2nd 1985 COMPUTING July 1885 YOUR COMPUTER

Peter Bright  Feb 1985 PERSONAL COMPUTER WORLD
SILICA SHOP LTD, 1-4 The Mews, Hatherley Road, Sidcup, Kent, DA14 4D

[+ rie) SEND FOR FREE ATARI ST LITERATURE

» I Wi p 1 il
° ‘J' ‘J‘ N 'ulul)‘lu“l will lunm" 1|lm will >mul!" lum“ . ‘ - - - - - - - - - - - - - - - ~
ATARI WE IRE '"'E UK'S "01 A‘I“m SPEGHUSTS ATAR' ' Yo: Sllica Shop Ltd, Dept PCW 1085, 1-4 The Mews, Hatherley Road, Sidcup, Kent, DA14 4DX ‘

At Sitica we have been successfully dedicated to Atari ever since their products first appeared on the UK PLEASE sE“ n ME FREE LITERAT“RE

o !

back-up we provide. Rest assured that when you buy a piece of Atari hardware at Slilca you will be fully
supported. Our mallings giving news of sottware releases and developments will keep you up to date with
the Atari market and our technical support team and sales staff are at the end of the telephone line to

market. We can attribute our success iargely to the Atari specialisation which we practice and to the user
ON THE NEW ATARI 5208T COMPUTER

deal with your problems and supply your every need. With our specialist bias, we aim 1o keep stocks of I 1 - .
all the available Atari hardware, software, peripherals and accessorles. We also stock a wide range of Mr/Mrs/Ms: Initials: Surname:
Atari dedicated books and through us, the owners on our list can subscribe to several Americgn Atari

dedicated magazines. We can provide a full service to all Atari owners and are now firmly established as I Address:

the UK's NUMBER ONE Atari specialists. Here are [ust some of the things we ¢an offer to our customers.
* FREE POST & PACKING ON MAIL ORDERS if you would like to be registered on our mailing
+ FREE NEXT DAY SECURICOR DELIVERY list 8s an Atari computer owner, or as a person
* INFORMATION MAILING SERVICE Interested In buying an Atari machine, let us
* TECHNICAL SUPPORT TEAM know. We will be pleased fo keep you up to date
* HIGHLY COMPETITIVE PRICES with new Atarl developments free of charge. So,
* AFTER SALES SUPPORT SERVICE return the coupon loday and begin experiencing
* REPAIR SERVICE ON ATARI PRODUCTS a specialist Atari service that is second fo none.

sonne = 01-309 1111

Do you already own a compuler
If so, which one do you own?
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INTRODUCING...THE TULIP
SYSTEM PC SERIES.THERE
CAN BE ONLY ONE WINNER IN
THE PC COMPATIBLES RACE.

g
’
7

Dealers wanted: please contact headquarters —2

LONDON: David Rush LTD 01-363-3746 WEST MIDLANDS: Pearl Computers LTD 05432 -22976 EAST MIDLANDS: Contraplex
Computers LTD 0332-360571 EAST ANGLIA: Moonraker Computers LTD 0603 -610413 TRAVEL AGENTS: Status Travel Systems 021-
6325277 SOUTH WEST: Newport Technical Services LTD 0272-878312. Free phone; Dial 100, ask for Tulip Computers.



The introduction of the first personal
computers followed the usual pattern of
technological developments: the first
comers opened up the market but their
successors conquered it. Thatiswhy
Compudata kept its head while developing
the PC advance and the PC compact.

The time taken to examine all the facets of
developing a PC COMPATIBLE which had
weathered its initial problems and
matured gradually was fully justified.

A PC which can meet the users’ require-
ments better. The time taken by
Compudata to prepare the PC has
produced results which have put the new
PC advance and PC compact on a
pedestal high above their rivals in the
same class. But the price can compete
with its rivals at any level.

These COMPATIBLES offer high quality at
low cost. But - judge for yourself!

Microprocessor

Clock

Arithmetic co processor (opt.)

Memory {standard}

Expandable upto

Graphic formats {7 colors}
{monochrome)

Display formats

International character sets
Interface: Keyboard
Parallel [/0
Serial 1/0
Floppy disk contr.
Expansion bus for
IBM comp. boards
Expansion slots I/0
Lightpen
Real time clock
Clock/calender with battery
back-up
Monitor EPROM
Floppy disk drives 40 trk
80 trk (opt.)
Hard disk drives (optional)

Operating system {standard)

Programming languages (standard)

Application: MS window

Optional add-on units

Transportable set

TULIP SYSTEM
PC ADVANCE

8086

8 Mhz

8087/8 MHz
256 Kb

640 Kb
320/640x200
640x200/400
80x25 monochr
40/80x25 color
1

IBM comp. (2)

Centronics comp.

TULIP SYSTEM
PC COMPACT

8088

8 Mhz

8087/8 MHz

256 Kb

512 Kb
320/640x200
640x200/400
80x25 monochr

~ 40/80x25 color

1 1
IBM comp. (1)
Centronics comp.

RS 232 compatibie RS 232 compatible

2 drives

3 slots

piggy backed
TTL compatible
yes

yes

16 Kb
2x360 Kb
2x720 Kb
XIOMb
1x32 Mb
MS-DOS 3. 1
GW-BASIC
paint / write

_tape back up

10 Mb + tape
32 Mb + tape
yes

Compudata COMPATIBLES
available from £1,150,-.

reenned

2 drives

4 slots

__piggy backed

TTL compatible
yes

no

16 Kb

2x360 Kb
~ 1x10 Mb
MS-DOS 3.1

GW-BASIC
paint/write

®

COMPUDATA

ettt

Compudata BV. Hambakenwetering 2 5231 DC 's-Hertogenbosch, The Netherlands Tel.: +31 73 42 2045 Telex: 50316 cdata nl

CHANNEL ISLANDS: A.G.L. Computers 0534 -30662 IRELAND: Datatronics Systems LTD, Dublin 6 965859/978856



for the

COMMODORE 128
COMMODORE 64

ATARI 800XL
ATARI 130XE

APPLE //c
APPLE //e

Gporst’
The Intelligent

Word Processor

@ Spelling Checker

@ Mailmerge

@ Calculator and wide screen
editi

@ Supports all popular printers

@ Programmable glossary

@ Professional standard editing

commands
: 2,1605&
The Programmable The Professional
Database Keyboard Trainer
@ Menu driven —easy to use — @ Learn touch typing on your
design your own forms computer
@ Up to 127 fields and 1100 @ Colour-based keyboard

memorization

@ Performance check and
feedback

@ Learn at your own speed

@ Save expensive typing classes
or travel

characters of data per record

@ Formulas for automatic
calculations

@ Fully programmable for use
with multiple files

@ Print multi-column labels

Precision Software Limited

6 Park Terrace

Worcester Park

Surrey KT4 7JZ ENGLAND
Precision  Telephone: 01-330 7166
Software  Telex: 8955021 PRECIS G

LEIGH COMPUTER SYSTEMS

THE IBM COMPATIBLE
Multi-User System (up to 12 users), 15Mb hard disk and 2-user
stations complete with VDU running IBM graphics................... £6,300
Each subsequent work station (8088 CPU 128k RAM)............. £1,450
apricot FULL RANGE — PRICES ON APPLICATION
(computens [l PRINTERS
Advanced 868.. ....£699 Mannesmann Tally MT80 ..................... £175
Ferranti 860 ..... . £1,249 Epson X80 ............ocoeieiiinnin. ....£218
Ferranti 860 10Mb £2,150 Epson RX100. ....£369
“Sanyo 555 + monitor ... .. .£795 Epson FX80... ....£324
Commodore PC................. £1,499 Epson 5%80 ..... gl; g
. iuatt A psen . R -}
Supphers of Olivetti and Sperry equipment Epson DX100 Dalsywheel..... 1
Epson LQ1500 .........
HARO DISKS Epson %%%}x
anon .
EXTERNAL: Canon 1156A
10Mb. £1,285 Juki6000............... %0000
20Mb....... £1,495 Juki6300 . ...
INTERNAL: Sheet feeder for above
PCIOMD.. ... oo £955 Silver Reed 400 .................
PC20Mb................. £1,250 Silver Reed 500 .......................
AT10Mb. .£695 Silver Reed 550 ...
AT 20Mb. £895 Silver Reed 770...........
Sheet feeder for 550/770 ..................... £199.
Kagataxan 810 . RO ot £234
MONITORS Kagataxan 910 ............. .....£320
Philips 7502 (green)... Ry | B o e _£4.75
Philips 7513 (IBM}) . . . £89
Microvitec 1431..... .......£189 CUMANA/OPUS
Microvitec 1451......... o......£235 CFX100/5400.................coooin, £89
Microvitec 1441. p— ..£389 CSX400/5802 ..............ocoooviii, £129
Microvitec IBM monitors . . . prices on CD800S/5802D .................... .....£279
appiication. Other drives available . . . phone for details.

All price exclusive of VAT and £8 carriage.

Seminars available on range of standard software —

phone for details. Many other products supplied, including

- many standard business software packages at competitive
prices. Competitive prices matched on cash and carry.

75 CROSS ST, SALE 7 COVENTRY RD, HINCKLEY

GREATER MANCHESJER LEICESTERSHIRE
- Tel: 061-905 2144 Tel: 0455 612139

BROMLEYS FIRST
SPECIALISTCOMPUTER STORE

We are official Acorn Dealers with high
standards to maintain and take pride in
friendly and efficient advice and service.

See our extensive range of printers,
monitors, disc drives, software and
books.

6 Chatterton Road, Bromley, Kent. 460 8991




_ I¢'ve trained thousands
privately, even more publicly.
All of them enjoyably.

A few days on Digitus courses will greatly enhance
your knowledge and application of Personal or UNIX
computers. The hallmarks of our training are: personal .
attention ... well paced instruction. .. up todate “(\ot intwo F\a‘i‘s‘;ank of
equipment . . . one workstation per person ... . real ) ( (hroud ¢ qex.F'us(Na“o“
achievement and enjoyment.

There are over 30 course modules so that you and your
‘company can plan an effective programme. The
following are some of the most popular:

ive-
overy S ©
s Chicag®

Course Next dates
Introduction to PC's/DOS 70ct/80ct
Symphony 10-11 Oct
Framework 31 Oct-1 Nov
WordStar/Workshop 20ct/30ct
Multimate/Workshop 7 Oct/80ct
DisplayWrite2/Workshop 80ct/9 Oct
dBASE Il/Programming 30Sep/1-20ct
dBASE III/Programming 30 Oct /31 Oct-1 Nov
UNIX/Xenix for users 4Nov/21 Oct
UNIX/C for Professionals 5-7 Nov/ 18-20 Nov

Ask for details on these and other courses

Cost saving season
tickets and vouchers

We have two ways to

cut your training costs
and make your plan more,
thorough: Individual
Season Tickets (rather
like a railcard) which
entitles you tobook and
attend courses over a set time period, and
Company Training Vouchers, used for bookings by
different individuals in the same organisation.

.
/////////////////////////////////////////
TRA|N|NG /%

:

OUCHER /

Name_ = — _Position.
Company
Address =

“Telephone.

Please send me information on

O Digitus [ public courses [ private courses [0 season tickets/vouchers

Please book
meoncourse . — Date _
_ — _Date_
PCW 10/85 _Date_

‘thousands of people to train in information systems.

You may have tens, fifties, hundreds and even

Digitus conducts a wide range of courses and works
with customers to create a.cost-effective plan for top
management, professional and administrative staff.
Hallmarks of Digitus private training include: personal
attention . .. bespoke case studies ... . training your
trainers. .. courses in different languages (e g French,
Spanish). . . courses in Covent Garden or evenin
Caracas! Ask for a discussion and proposal to meet your
specific needs. You'll have the benefit of seven years
experience and proven methods and materials.

TheNod _T_R_

Send this coupon to, or phone:

The Training Administrator, Digitus Ltd,

Lading House, 10/14 Bedford Street, J
Covent Garden, London WC2E 9HE.

Tel:01-379 6968  Telex 269278 |

|
|
|
— e I
|
J

________ o=t il
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lodays 'lechnology at
Yesterdays Prices
from Chase Data.

CANON SINGLE MDD 221A NO PSU Vd
CANON 221A "SUPER SLIM” (33.5mm) .~

{ 80 TRACK DOUBLE SIDED 400K

FLOPPY DISC DRIVE

(40/80 TRACK SWITCHING). //

= SPECIFICATIONS:

" 80 track double sided disc drive. 40/80
track switching with dual colour LED.

Capacity 400K in single density, operates
in double density. Direct drive, track to track
access 3 ms in 96 TPl mode. Dimensions:-

1/3 standard height, only 33.5mm.

£ 12 5- 00 INC

All Canon 40/80 switchable

disc drives feature an on-board
dual-colour LED on the front

panel to show track mode
selected. This is coupled with our
own unique two-stage illumination.
To give a clear operating status,

as follows.

40 TRACK MODE: _______LED GREEN
80 TRACK MODE: _______LED RED
POWER ON: HALF-ILLUMINATION (GREEN OR RED)

DRIVE SELECTED: FULL-ILLUMINATION (GREEN OR RED)

CANON DUAL MDD 221A
i WITH PSU

SPECIFICATIONS:
80 track double sided disc drive. 40/80 track
switching with dual colour LED. Capacity 800K
in single density, operates in double density.
Direct drive, track to track access 3 ms in 96 TP
mode. Dimensions.- 1/3 standard height, only
33.5mm.

£279.00nc

N
CANON SINGLE MDD 210 \ \

40 TRACK DOUBLE SIDED —— \
éms TRACK TO TRACK ACCESS \
HEAD LOAD SOLENOID Sy
DIRECT DRIVE _ Y

L £75.00nc

e

CHASE DATA LTD THE DISC DRIVE COMPANY WITH DIRECT
PURCHASE FROM JAPAN AND A PROFESSIONAL AFTER
SALES SERVICE.




CHASE DATA SOFTWARE TRecor]
NOW COMPATIBLE WITH
UDM & OPUS DFS
PLEASE STATE
WHEN ORDERING

VECTOR 1 The ulfimate tape to
disc utility. \Vector 1allows you to transfer
almost all your tape software to disc. Unlike
others, you only need fo buy 1 copy of Viector 1 since it
fransfers tapes to specially formatted program discs. This
is easily the most powerful tape to disc utility available.

Vector 2 New 1.2 VER. Disc to disc ulility. Viector 2
allows you to make backup copies of all your valuable
disc soffware. It is the most advanced utility of its kind
available. It is a condition of sale that neither of these
products are used for infingement of copyright.

Viector 1 £16 On its own

£15 If purchased with disc drive
Veector 2 £46 On its own

£15 If purchased with disc drive
Vector 1 & 2 £30

DIAGRAM

A PROGRAM WHICH ALLOWS YOU TO STORE

VERY LARGE DIAGRAMS — UP TO 39 MODE 0

SCREENS — AND VIEW OR EDIT THEM BY

: SCROLLING THE COMPUTER SCREEN AROUND

OVER ANY PART OF THE DIAGRAM

FEATURES

B Draw diagrams, schematics, plans etc., in any aspect
ratio, e.g. 10°3, 2*12 screens.

8 Access any part of the diagram rapidly by entering
an index name, e.g. TRé, R5 etc., to display a specific
section of the diagram, and then scroll around to any
other part of the diagram using the cursor keys.

® Up to 128 Icons may be predefined for each diagram,

DIscus

Test utility for testing your
own disc drive, at regular
infervals fo avoid the dreaded flop
of your floppy. Menu driven, easy to use, 40 or 80
track versions.

TESTS: Motor speed, read/write, steptest, alignment
test,” step and read/write test, read only test.

£8.00 inc. £7.00 if purchased with disc drive.

*This test requires an oscilloscope and alignment disc.

EPROMS

QUALITY EPROMS BY "HITACHI"

2764-250 NS £3.00

27128-250 NS £5.00
INCLUSIVE OF P&P & VAT

e.g. Transistors, resistors efc., in full mode 0 definition, up
to 32 pixels horizontally by 24 vertically.

& Hard copy printouts in varying print sizes up to 9 mode
0 screens on an A4 size sheet, compatible with most dot
matrix printers.

® Many other features including, selectable display
colours, comprehensive line drawing facilities, TAB
settings, efc.

& Disc contains sample diagrams and two versions of
the program, one of which will work from a 16K sideways
RAM,.

8 Comprehensive instruction manual.

£28.7

Including P&P & VAT Supplied only
on disc 401/80T compatible.

DON’T FORGET YOUR VECTOR 1 & 2 WHEN ORDERING.

All inclusive price list: This means: disc drive + case + all power & data cables +

UK carriage + utilities disc & manual + VAT

Model CANON 210 220 221A 596D '
FUJI FLOPPY DISCS ———
Formatted Capacily SANYO
per drive on BBC Micro: 200K 400K 400K 400K Per  If purchased
; : . box 10 with '

Single Drive & Case: £75 £119 £125 £149 dise aftive
Single Drive
& Case/PSU: ‘u/c — UPGRADEABLE = £144 £173*u/c £174 J0TKSSDD £17.60 £15.60

i . — £229 — £279 40TKDSDD £24.50 £22.50
Dual Drive & Case BOTKDSDD £28.60 £26.60
Dual Drive
& Case/PSU: £185 £244 £279 £309 These prices include VAT & P&P
Support: Payment: [eamcuvcano
Warranty: All disc drives sold by Chase Data Ltd come By Post: St G ‘

with a full one-year warranty on parts & labour with
optional extended warranty on all drives.

Extended Warranty

¥ our Insurance of trouble free operation.

When ordering your disc drive, ask about our second and third year extended
warranty scheme. This covers ALL PARTS AND LABOUR and costs from as little
as £15.00 on single drives and £23.00 on dual drives.

Send your remittance (cheques only please) with your
order to: Chase Data Limited, Unit 2, Crabtree Road,
Thorpe Industrial Estate, Egham, Surrey TWZ20 8RN,

By Phone: (Tel: 0784-38487). Allow up to 21 days for
delivery.

SEE US ON STAND 47 ON THE 27th - 29th SEPTEMBER AT THE BBC MICRO USER SHOW MANCHESTER.



KIRKLANDS BUSINESS SYSTEMS LTD
PRINTER

Simply the lowest price
SUPER DEAL &5
anywhere in the UK

EPSON Price Breakthrough

LX80 £240.00 FX80 £355.00 DX100 (Daisy) £410.00
L X80 Tractor Feed £20.00 FX100 £465.00 LQ1500 £920.00
RX100 £375.00 JX80 £483.00 HI80 Plotter £380.00

STOP PRESS: The new Epson LX80 with Tractor Drive available from us now. (Letter
quality print). Just £256.00

Beautiful BROTHER Printers

HR5 £148.35 HR35 £793.50 New 2024 £900.00
HR15 £378.35 New M1009 £178.25
HR25 £631.35 EP44 £212.75

LOOK: Now Available. Double sided double density discs (usually XIDEX or FUJI BRAND)
with our own labels. ONLY £14.00/Box 10. P&P 50p per box.
We also stock all printer peripherals — call us for the best prices in the UK

All prices include VAT. P&P Next day: £12.00 or £8.00 for normal service. Educational
orders welcome
All products carry a FULL 1 YEAR WARRANTY. Shop hours: 9.00-5.30 Mon-Fri

KIRKLANDS BUSINESS SYSTEMS LTD
KIRKLAND HOUSE, 27 CITY ROAD, STOKE

Tel: 0782 414333

3 TIME-SAVERS

PRINTER RAM
CACHE BUFFER DISK
MicroCache isa highly intelligent Alsoincluded in MicroCache is a Silicon Disk is the original ‘RAM-
disk buffering system (cache) that printer buffer. Thisenables disk’. [t provides you with an extra
dramatically boosts the printing to opparently occur ‘disk’in RAM which is extremely
performance of your immediately by ‘printing to RAM’. fastand reliable. As with
microcomputer. It is totally Actual output tothe printer occurs MicroCache, the Silicon Disk
transparent to the user, in background mode without software will operate with any
automatically monitoring your use delaying the user. The RAM used RAM that is suitable foryour
of disks and quickly ‘learning’ by the disk cache is dynamically machine.
whattohold in RAM. In this way shared with the printer buffer; "
disk accesses are very substantially whichever is causing you most MicroCache
reduced, saving you time and delay automatically gets the most (including printer buffer) £195
reducing frustration. MicroCache RAM. This is a much more cost- (without printer buffer) £125
isavailable for most CP/M and effective way of saving time than Demonstration copy £25
MSDOS méchines including IBM, purchasing expensive add-on Silicon Disk £95
Sirius, Apricot, DEC, NEC etc printer buffer boxes.

WARNING: ONCE YOU HAVE TRIED THESE PRODUCTS YOU WILL
NOT BE HAPPY USING YOURIMACHINE WITHOUT THEM
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DESIGNED BY
COMPUTER EXPERTS
FOR COMPUTER USERS

Getting down to business can now be an attractive
proposition with the Apollo business desk range from
Opus Supplies. Our stylish computer furniture is extremely
accommodating and with prices that start from as little
as £100 you'll save both space and money.

Apollo desks — ten models to suit any office
computer system — combine sturdy construction and
scratch resistant surfaces to ensure they stay looking good
no matter how tough the environment.

Designed by computer experts for computer users,
the British-built Apollo desking range offers total
flexibility. We provide 60° and 90° sturdy desk links to
combine workstations easily and firmly together, optional
left or right handed drawers, printer tables, paper-feed
channels, lockable castors, and even a top model with
four-way electrical junction box and hidden cable
management.

We also guarantee fast, free delivery and generous
dealer, government and education discounts.

Call us on 0737-65080 for further details of the

Apollo business desk range or simply post the coupon below.

To: Opus Supplies Limited, 55 Ormside Way, Hotmethorpe
Industrial Estate, Redhill, Surrey. or phone us on: 0737 65080
Please send details and brochure of the

Apollo business desk range [] (please tick)

or please send me the address of your nearest stockists [

Name
Address

Telephone

us.

Opus Supplics Lid.

h--_ N IR T IR R A .-




INTERLEX LOWEST PRICES IN UK?
MICROCOMPUTERS PRICE EEISP(J)LE&SB%NDACCESSORIES ngs
... 1899,
BBCR i e e ZR0O0 EPSONLXBOHactor L1111 19.00
--------------------------- d EPSONFX80+ .. L 298.00
ApncotFlE256K&315Kdlsk 550.00  EolNEX 004 a0l
ApricotF1 256K &720Kdlsk 749100  pp2an ot R 10100
ApricotF2512K& 2x 720Kdisk .. 1225.00 R3O 01500 N0
m ApricotF10512K720Kdisk 10MEG ... 1825.00  £p2on 01200 axtr ypes) 93,00
i e L - 165.00  EpSONLQIS00tactorunt -.................45.00
L manomoniorit ;29828 EpSONLQ1500Sheet Ieederlsmgle) . 285.00
PRGOIEOM L X ORIk - o : EPSON LQ1 SOOSheeHeeder dual) ....... 469.00
Apricot 256K & 2x720Kdisk... . . ..1382.15  Epeonp e Taot
ApricotXI 256ZK 10Mb & 720K disk ......2152.15  Epeon waomwmm Sl
] ApricotX| 512K 10Mb & 720Kdisk.......2537.15  Epag nidnoaacant i -'--1-79-00
Apricot XI20512K20Mb & 720K disk. .. :2922.15  Epeo D100 Keaponra G oaTn
ApricotXI208 TMb20Mb&720Kdssk....3307-15  Ep2oN 802000 |¥|k]et TR “1399.00
. . APl e 38800 EPSONSQ2000 %lnk et)32K . 1499.00
For £25 get on-going technical pricotd” monomonitorPC/X| ............ 154, EPSON.X80 colou) .. 47500
Apricot 12”monamonitor PC/X! 192.50 EPSONPSO ... " 435.00
support on any of these products: Apricot 10" coloyrmonitor ... - 341.50  Epson H180ploner(A4) L 32900
: ApricotEmco 12" mono withswivel........ 162.25 EPSON CX21 Acousticcoupler . 138.00
TELEHELP is available from 9am to 9pm weekdays, and from ﬁ"{:gg} 323;512?5’5‘6%'2:{""‘3{‘#‘" """ iigg gg EPSONTFBO"ODDV""W (gxa) . 379.00
9am to lpm Saturdays EESOHQ 16 . (3 onaye0- :1795:00 Juki6100 ......................... ceeen....299.00
EpsonPX8 548.00 Juk16300400psda|sy(SorP) ...725.00
ATARI 520ST SUPERCALC 2 AND 3 B PXB e AN Pack Lk Brother HRS (Serial orpar) .......... ...125.00
Epson X0, case + cassette Brother HR25 Centronics . ~........659.00
AMIGA SUPERWRITER oM e MODOS Brother HR35inc sheetfeeder.. ... 795.00
OlivettiM21incMSDOS 640KRAM. " : Brother 2024 letter quality dot ........925.00
APRICOT PC RANGE GEM OltvettiM21OMHD + 640K RAM. . 2455, BrolherTwinwmer%ot/Dmsy ..1099.00
v ‘ Microline 1821BMorpar. ... ...239.00
APRICOT F-SERIES WORDSTAR s e I Micraline 92P 259.00
OlivettiM24inc MSDOS 640KRAM ... 1749, Microlinegap, 1 1 oo 0D
SIRIUS DBASE II OlivettiM24 10M HD + 640K RAM. . .. I e G210
OlivettiM30(24K 1 cass cable) ) StarDelta10 .. 325000
COMMODORE 128 COMMUNIQUE e 139800 S Rads .525.00
Commodore PCinc 10Mb Hard Disk.......2199.00 MPIBS (NLG) 7 a0
. BIIAO02 e 198300 CanonPW1080A. .11\ 249,00
More products will be added every month Kayoro2 o g 193500 CanonPwi1s6A. T 349,00
BrotherTCGOOwordprocessor/pnnter -335.00 1’3("‘;5?1?13’?,2‘1%%2&1%3"' o0 1;293 gg
ToshibaP1340SorP . ... ....699.00
FOR THE BBC SYSTEM TEC15550P ParorRS232 . .. 549.00
CUMANACS10040tkss 100K .. .109.00  NECPinwriter P3132 Col . ...559.00
CUMANACDB00S dual 80tkds 800K . ... 250.00  Oiablo630ECS/API ... ...1898.00
Monitors M'vitec 1431 Normalres......... 192.00 Qume 12/2020cps ...469.00
Monitors M'vitec 1451 Medres ............ 240.00 Qume 11/40RS232 orPar40cps ... ...1339.00
6502 2ndprocessor. ... . 173.00 Qume 11/90RS232 orPar90cps ........1999.00
280 2nd processor . .291.00 Hewlett Packard Laserjet2686A ..........2395.00
Camage £10. Add 15% VAT 1o all orders
VISA ACCESS accepted — cheque clearance 7 days
INTERLEX LTD For the best price on ANY Micro Product 0865 63544
Large SAE (22p) for massive Hard Software Catalogue
Irr!penal House, Lower Teddington Road CENTRAL MICRO DISTRIBUTORS
Kingston upon Thames, Surrey KT1 4EP PO BOX 194 — OXFORD OX3 9AN
. TEL OXFORD (0865) 63544 (MAILL ORDER ONL
Tel: 01-943 4366 e gl v)

Stars ‘S’ range of dot matrix printers not only set new L
standards in value and reliability, they offer exceptional print quahty—
They, like the Porsche range are in a class of their own. .
It’s fitting, therefore, that we should offer you the chance o
driving away a Porsche 924S of your own! Imagine the heads that :
would turn. Few cars can be more rewarding or more responsive.&-
Buy any ‘S’ series printer between now and 31st March and
you're in with the chance of winning the car of your dreams. 4
What’s more, anyone who asks for a demonstration of a Star
printer can also win one of five SR10 printers.

There's never been a better time to discover Star’s features for

yourself.

[ Compatible with IBM PC’s and other micros at the touch
of a switch.

O New NLQ font produces characters of near daisy wheel
quality.

[ Choice of 80 and 132 column width.

] ‘S’ series prices range from £259 to £589.

Fill in the coupon for further details or telephone us now for
the name of your nearest Star Stockist. ’




GARWO00D 1s GROWING! |
A (andyou capn reap the benefit)

DisKs DYSAN kL) MEMOREX BASF MAXELL
Price per box of 10 1-4 5-9 1-4 5-9 1-4 5-9 14| 59 1-4 59 |
S/S S 15.60 | 14.70
S/S O/ 17.25| 16.20 17.10| 16.00
25301 23.70 20.60 | 19.30
2530 23.70 24.70( 23.20
31.80| 29.80 27.40! 25.70
‘ 19.80} 18.50
8" S/s 2470 23.15 20.80 | 19.50

D/S DD 29.30| 27.45 27.10| 25.40
3 Compact (for the Amstrad Disc Drive) 39.00| 36.00
3'/;" Micro S/S O/ 135 41.80| 39.20
r Disc prices are exc. VAT but inc. carrisge. S/S = Single Slded D/S = Double Sided $/D = Single Density D/D = Double Density Q/D = Quad Density

51 /4!!

S/S

S/S

D/D
Q0
Qo
S/D
0D

R

| STOP PRESS - NOW AVAILABLE MAXELL 3" Compact Disks available in ihdividual storage case £4.60 inc VAT & POSTAGE
GREAT NEW OFFER - 1,000 LABEL-TRACK® 3%2"x174s Computer Labels in flip top dispenser £5.75 inc VAT & POSTAGE

[ RIBBONS supplied for most printers (including the Amstrd DMP1 @ £6.50 inc VAT + Postage) Prices on Application

LISTING PAPER plain or ruled) Price per box Boxed| 1-4boxes 5-9boxes. | 10+boxes

11"x8V2" 1PT 60gsm 2000 9.45 8.85 8.55 Listing Paper prices are
11"x9 V%" 1PT 60gsm 2000 | 10.05 9.40 9.10 | oxc.VAT. Delivery free
11"x9 %" 1PT 70gsm 2000 11.40 10.70 10.35 Brentwood. ‘
11"x9%2" 2PT NCR 1000 15.40 ‘ 14.40 13.95 Carriage at cost outside

1 117x14%" 1PT 60gsm 2000 13.80 12.90 12.50 this area.

[ PRINTER OFFER - MT80+ Matrix Printer 100 c.p.s. RRP £217 + VAT OUR PRICE £217 inc VAT +carriage.

[ GARWOOD'’s STATIONERY CATALOGUE — Full colour 224 pages —£1.75 inc postage

G ——
= Garwood (Wholesale) Limited KN

45 Plovers Mead, Wyatts Green, Essex CM150PS & Blackmore (0277) 823747

r“r" 2 : (,;..,., s : 5 ’ : .
Please send me details of your comprehensive range of Star Printer

and tell me how | could win a Porsche 9245,
| am a Dealer *End User*

Name
Address

Star Micronics UK Ltd,
Craven House, 40 Uxbridge Road, London W5 28
Tetephone 01-840 1800.

WHEN WILL YOU BECOME A STAR WITH OUR PRINTERS



MAKE THE
RIGHT
CONNECTION
FOR UNDER

DWP 1120

To find a letter quality daisy wheel
printer for under £200.00 you need the
right connections.

At Quen Data we've got the right
connections in more ways than one.

Firstly our DWP 1120 Daisy Wheel
Printer comes with a choice of
Centronics interface or an optional
RS232C interface.

Consequently it can connect directly
with virtually any micro on the market.

Secondly our ‘Daisy Chain’ of dealers
are conveniently spread across the
country, making it easy for you to drop
by and check out the hardware.

Talking of which, .originally designed
for professional users, the DWP 1120
combines stylish good looks with
total practicality.

With features you’d only expect to find
on much more expensive machines it's
a powerful companion for any home
micro, giving you complete word
processing documents and data listing
facilities, all at the touch of a button.
(Tractor Feed and Single Sheet Feeders
are easily fitted options).

In fact whatever your printing
requirements, a glance through our list
of dealers followed by a quick visit
should convince you that with Quen
Data you’ve made the right connection
first time.

QUEN-DAITA

QUEN DATA BUSINESS MACHINES UK LTD
25 Clarke Road, Mount Farm, Bletchley
Milton Keynes BUCKS MK1 1LQ
Tel: 0908 649412  Telex 826343 QUEN UK G

* Recommended retail price £199.00 excluding VAT

DAISY CHAIN

LONDON

MACOB

8 Lister Gardens, LONDON

N18 1HZ

Tel: 01-803 1622

QuiPs
Office Equipment. 62 Tritton Road, LONDON
SE21 8DE

Tel: 01-761 0843

RTS

Unit 12, St. Pancras Comm. Centre, 63 Pratt Street
LONDON NW1 0BY

Tel: 01-267 7541

VIGLEN COMPUTER SUPPLIES

Unit 7, Trumpers Way, Hanwell, LONDON
W7 2GA

Tel: 01-843 9903

ZONE FOURLTD

122 Dawes St. LONDON

SE17 2EB

Tel: 01-708 0053

HOME COUNTIES & SOUTH EAST

BROMLEY COMPUTERS

417-421 Bromley Road, Bromley, KENT
BR1 4PJ

Tel: 01-697 8933

COMPUTER INTELLIGENCE

3a Mayfield Road, Weybridge, SURREY
KT138XD

Tel: 093249723

ENOTRE COMPUTER CENTRE

17 Bath Road, Stough, BERKS

SL1 3UF

Tel: 0753 821457

FAXMINSTER LTD

25 Market Square, Hemel Hempstead, HERTS
HP1 1ER

Tel: 0442 55044

JKL COMPUTERS

7 Windsor Street, Uxbridge, MIDDX
UB8 1AB

Tel: 0895 51815

SOUTH WEST

CK SUPPLIES

Unit 5, Norside, Old Mixon Crescent,
WESTON SUPER MARE, BS24 9AX
Tel: 0934 418838

EASTERN COUNTIES

ADAMS & DACK

Adams House, 125-129 King Street, Norwich
NORFOLK NRIT 1QE

Tel: 0603 630311

AKHTER COMPUTER GROUP

22-29 Burnt Mill, Harlow, ESSEX

CM20 2HV

Tel: 0279 443521

BAKER BUSINESS SYSTEMS

Manor Way Industrial Estate, Bridge Road, Grays
ESSEX RM17 6DB

Tel: 0375 79453

MIDLANDS

MICRO ITY

1a Queens Road, Nuneaton, WARWICKS
V11 500

Tel: 0203 382049

RAMS COMPUTER CENTRE

117 Queensway, BLETCHLEY

MK2 2DH

Tel: 0908 647744

NORTH

BITS ‘N’ BITES

Unit 4, Old Swan Shopplng Arcade, Green Lane
LIVERPOOL L13.48X

Tel: 051-259 5748

CROWN COMPUTER PRODUCTS

The Coach House, Bridge Avenue, Ormskirk
LANCS 139 4RL

Tel: 0695 79168

RAPID COMPUTERS LTD

224 Childwall Road, At the Five Ways
LIVERPOOL L15 6UY

Tel: 051-722 0304




Loto Computers Lid.

10 Old Crown, Windsor Road, Slough, Berks SL1 2DL
‘B Telephone Orders: Slough (0753) 34191

HI-TECH IN SLOUGH

COMPUTERS
Canon A-200 PC HD 10MB...... £3495
Canon A-200 PC colour ........... 1850

Commodore PC10 with monitor 1475
Commodore PC20 with monitor 2300
Apricot F2 512K 2 x 720K dr.....1250
Apricot F1 256K 1 x 720K D/D.... 775
Apricot F1e 256K 1 x 315K S/D... 585
Amstrad CPC 6128 colour.......... 347
Amstrad CPC 6128 mono .......... 260
Commodore 128/C-64/CP/M ...... 234
BBC ‘B’ +
MONITORS £
Microvitec 1431 Standard Res...... 167
Microvitec 1451 Medium Res...... 250
Philips 80 Hi-Res (Green) ............ 70
Philips 80 Hi-Res (Amber) ........... 74
Kaga RGB Vision Il 12" Hi-Res... .. 220
Kaga RGB Vision Il 12" Super Hi 325
Commodore 1701................... 199

SOFTWARE

Sorcim Supercalc 3 ................. 335
Ashton Tate dBaselll ............... 320
Lotus 1-2-3 .............. .300
Ashton Tate Framework ... .. 330

DELIVERY AND FITTING FREE WITHIN 35 MILES OF
SLOUGH — UK GOVERNMENT AND EDUCATION
ENQUIRIES WELCOME — ADD VAT TO ALL PRICES
WE OPEN ALL DAY SATURDAYS! -

POP IN AND SEE US!

PRINTERS £
Canon PW1080A NLQ/160cps...... 252
Canon PW1156A NLQ/160cps...... 375
Canon PJ1080A Colour Inkjet...... 399
Canon Laser Printer 8 Adpm ... 2850
Epson LX-80 NLQ/100cps.......... 252
Epson HI-80 Plotter A4 ............. 399
Juki2200 ...................
Juki610018CPS ................... 3

Juki 5510 180CPS+30CPS NLQ .. 349
Juki 6300 40 CPS 7

Shinwa CPA 80 ..... ... 176
Brother HRS ................ ... 130
Brother HR15 Centronics........... 329
Brother M-1009 ............ 156

BrotherEP44 .. ...................... 202
Mannesmann Tally MT80+........176
Seikosha SP1000 ................... 259
DISC DRIVES £
OpusandCumana ................. Ring
Sorcim SuperProject ... ... 370
Lotus Symphony .. . 430
Multimate v.3.3. 275
Wordwise+..........cooooviiiiiinis 46

ENE

ot

O THE ARNOR STANDARDS

s

*PROTEXT*

WORD PROCESSOR

SPEED - TOUCH TYPING SPEED & SUPER-FAST SCREEN HANDLING
SIMPLICITY - SO EASY TO USE & INCLUDES COMPREHENSIVE HELP
-ACILITIES
POWER - SO MANY FEATURES.. LOAD, MERGE, SAVE, POWERFUL FIND &
AEPLACE, COUNT, CATALOGUE, INSERT, DELETE, WORD-WRAP, JUSTIFY, BLOCK
“OMMANDS, TABS, MARKERS, MARGINS, FORMATTING, HEADERS & FOOTERS,
-ULL/EASY PRINTING, QUICK COMMAND ENTRY FOR EXPERIENCED USERS, DIRECT
ACCESS TO DISC/EXTERNAL COMMANDS.

NEED WE GO ON?
'REMEMBER* Protext is available in Tape/Disc/Eprom or AD1 Cartridge

REMEMBER ALSO* “If this is their editor, | wait with baited breath for their
vord processor...."”
ACU JUNE '85)

HE PROFessionaL TEXT EDITOR AT A

'ENSIBLE PRICE:-
FOR PROTEXT (P) OR MAXAM (M) ON CPC 464
ROM + AD1 CARTRIDGE (code AD1P or AD1M) £49.95
s 16K EPROM ALONE (code EP or EM) £39.95
DISCS (DP or DM) £26.95
E[;"ETCCARD CASSETTES (CP or CM) £19.95
88-6223 For the CPC 664: Please quote AD2P, AD2M and

add £5, EPROMS DISCS & CASSETTES are the same

codes and prices as the CPC 464

Trade & Overseas Orders Welcomed

SEND LARGE SAE FOR FULL CATALOGUES

TURN PRO TODAY!!

874/

A4

£e \9

W:

MIXTECH
Illustrate
and Write Manuals
to your specification

e R

MIXTECH LTD

The Cloud House

S5 North Close, Lymington
Hants. SO4 9BT

THE PIONEERS OF ROM SOFTWARE FOR THE AMSTRAD NOW PRESENT -

£29.95

*"UTOPIA"

(Prod code EV)] 40K
Beebug’s ' TOOLKIT' is the standard utilities ROM for the BBC Microand
has sold thousands of copies. Now the author has written an Amstrad u s E n
version. Available only on ROM the program contains numerous Basic
Programming AIDS including search/replace within Basic program,
listing basic variables, moving basic lines, load, save, verify, type, dump, R A M
format, copy and much more.

ALL INCL PRICE £29.95

AD1 ROM CARTRIDC

IN GOOD COMPUTER STORES EVERYWHERE - OR DIRECT.....

AND GREAT NEWS FOR MACHINE-CODE ENTHUSIASTS:

MAXAM
IN CARTRIDGE NOW ONLY £49.95 (incl VAT, pap)
NOW ALSO AVAILABLE IN ROM ALONE FOR ONLY £39.95
ALL VERSIONS NOW CONTAIN FULL SPECIFICATION
TAPE £19.95

DISC £26.95

PRESS COMMENT
"Innovative device this article finished on the ARNOR editor....
well worth the money!” - AMSTRAD COMPUTER USER
“Assemblers....Jook no further ARNOR is the best | have seen”
- COMPUTING W.T: AMSTRAD
“Absolute magic! - ARNOR must be the market leaders™
- POPULAR COMPUTING WEEKLY
.difticuit to match”
- COMAPUTING TODAY
“ARNOR are to be congratulated on a superb job....definitely the
best” - HOME COMPUTING WEEKLY
“A product no serious AMSTRAD user can aflord to be without™
- YOUR COMPUTER

"Quite Special...

PLEASE SEND ME

(PRODUCT CODE) {PRICE) 1 enclose Cheque/PO for £
{PAYABLE ARNOR LTD)
OR
Please debit my Access/Visa
r 1
Total €. card Nol_| | [TTT[]] ]
—

NAME: __ SIGNATURE: VIS
ADDRESS . p
- e f ity
ALL TRADE/CREDIT CARD SALES, ENQUIRIES ETC 01-688-6223 al /.
SEND TO ARNOR Ltd Dept.(J, THE STUDIO, LEDBURY PLACE, CROYDON, SURREY CRO 1ET PCW 10
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TAY COMMERCIAL
SERVICESLTD

WASH LANE, BURY
LANCS BL9 7DU

TEL:0617052288 TELEX:665233
» l -

COMMODORE

PC10 256K RAM

2360KFLOPPYDRIVES ......coccoooissiroorvecieoerioeneeei £1299

PC20 256K RAM

1360K FLOPPY DRIVE

110MBHARDDISK ..........oororovooccivicen - £2150

SPERRY PC

MODEL 20 256K RAM

2360KFLOPPYDRIVES............... R - £1850

MODEL 40 256K RAM

1360K FLOPPY DRIVE

110MBHARDDISK .......... ...... a3 T £2950

MODEL 45 256 K RAM

1360K FLOPPY DRIVE

110MB HARD DISK

MEDIUMRESOLUTIONCOLOUR .........c.....cco.v... .......£3200

EPSONLXBO......c..oooooovooooieseeeeeieeee oo £199

EPSONFX80+..........oooovooovvoooroeeeeoeesesoe oo £340

EPSONFX1004+ ............iiooiieieroriooeeoeeeeeeeeee oo £445

EPSONLQI500 ..........oooooerisssoeeoee oo £855

EPSONSQ2000............ooooooooeoerivveeroreees oo £1420

EPSONDXT00 ......ooooooooivooevoroeeooeeooeeeeee oo £370
DISKETTES (BOX 10

5 a DSDD 40 TRACK

L B - £19

(TS e R S S NP p—- £23

RPN =i poan oo o P o £18

WORDSTARPROF .........ooccooooiomieiireere £279

WORDSTAR ..o £215

WORDSTAR2000 . ...ooooooooo oo £295

SYMPHONY ... £399

011 = [ R SN e 5 = =t £380

0 o — S o O £319

THIS IS A LIMITED SAMPLE OF THE GOODS WE OFFER.
PLEASE RING FOR FURTHER DETAILS.
ALL CHEQUES EXCLUDE VAT AND CARRIAGE

CHEQUE WITH ORDER OR ACCESS/DINERS/AMERICAN
EXPRESS

OVER 250 AMSTRAD GASSETTE
TITLES IN STOCK

OVER 120 NOW AVAILABLE ON DISK

Full range of CPM software for 6128 & 8256
Now available on Rom for the Timatic Interface, Maxon
Assembler, Mail List Word Processor Disk Utility.

@® TAPE TO DISC TRANSFERS @

HARDWARE CPC 6128 PCW8256

Printers, Speech Synthesisers, CPC464 3" Disk,
Timatic 54" 2nd Disk Drive also available.
Sideways Rom’'s, Maxam £39, Potext £39,
Micropower card £39, Programmers tool kit £39,
Wordprocessor £39, Transmat also available on
ROM.

RS232 SERIAL INTERFACE

(Dual RS232 output)........c.ceveieiiiaiiiieieie e £59
Full expansion board as above (8 Bit Printer Port, 2
X 8 Bit User Port, 2 x Sideways Rom Socket) ... £89
TimDisc 54" 2nd Disc Drive (464 664 6128).... £149.
Special Offer 10 X 3" Disk ........c..cocveeevveeieennenn £40
DK LightPen.........cccocoovvveeennee. NN £29.95
6128 & 8256 in stock

Mail order welcome. Please send sae for full list to:

TIMATIC SYSTEMS LTD

Sales and Repairs:

FAREHAM MARKET
B FAREHAM, HANTS i
Tel: FAREHAM (0329) 236727/239953 e ]

PRINTER BUFFERS
AND INTERFACES

B CBM/IEEE
B ATARI

B CENTRONICS B RS232
B COMMODORE 64/VIC etc

Wide range of protocol conversions and buffer sizes

available.
— Examples —
COMMODORE 64
| TYPE 92000 C64/Centronics ...........ccooveeiiiriiinecnnn. £47.50
TYPE 92000/G Full GraphiCs...........cccccoeeievaviiieeennen. £59.99
NEW 92008/G Full Graphics + 8K Buffer ................... £64.99
ATARI
TYPE 72000 Atari/Centronics.............cccvveveeveveeeeen.. £59.99
RS232
TYPE 82000LC RS232/Centronics ..........cc.cocovvenneee.. £59.99
‘ CCSYSTEMS LIMITED Please call for
THE LODGE full details.
e READ Prices exclude
MERRIOTT v
SOMERSET TA16 5NF per ISR
TEL: CREWKERNE (0460) 73442 DEALER ENQUIRIES
MOST WELCOME

PRESTEL MAILBOX 046073442
TELECOM GOLD MAG 95027




So advanced.
So compatible.
So versatile.
So elegant.

- Sophisticated.

L THE NEW ROLAND DXY-980 PLOTTER

Can you remembef buying your first computer?
It seemed such great value . . . but how quickly
did you outgrow it?
If you have learned the iesson, you will know
why the new DXY-980 from Rotand DG is the only

sec) and with 3K buffer expandabie to 10K, the
Roland DXY-980 incorporates electrostatic paper
hold, 'soft-landing’ pens and digital coordinate
display. Like all Roland DG plotters, the DXY-980is

compatible with most graphics software and l Please send full detalls of the Roland DXY-980 plotter. [ | ¥

plotter you shouid consider. recognises Hewlett Packard graphic language, [ [
The DXY-980 is, simply, such a sophisticated incorporates serial and parailel interfaces as Please arrange for a demonstration. D
plotter that even after you have enjoyed yearsofits standard and can be used at an angle of 60° — thus N 1
stunning computer generated graphics, we its footprintis only 9" wide. ame.- 1
believe you will still consider your Roland piotter to At around £1200 you will find more expensive Company. []
be “state of the art". plotters — we doubt if you will find one more !
Aimost silent in operation, very fast (230mm/ sophisticated. § Address - I
. — . I ) :
atei-1ale =ie] The natural choice ... L

Send to: Roland DG. 983 Great WestRoad, Brentford TW8 90N Middx. U.K.
(" Yy ryyry Yy Ny yyryy.» ]

Roland DG, 983 Great West Road, Brentford, TW8 9DN Middx. U.K. Tel: 01-568 4578

»
Ko

< ) x
“-"0Ne POoINt Electronic Catalog

AT LAST, A SINGLE SOURCE OF MICROCOMPUTER INFORMATION!
Source of The Finest Microcomputer Information and News

Now, for the first time, you can locate and evaluate practically every compatible IBM
PC business software program or peripheral with a quick call to the One Point
Electronic Catalog. Seven days a week, at almost any hour of the day or night you
can call on the most thorough collection of software expertise for full information on
virtually all IBM PC products available.

The One Point Information Network is an online service which provides current,
accurate, and valuable information on more than 8,000 hardware, software, and

peripheral microcomputer products.

REQUIREMENTS . . . All you need to be able to access One Point is a stand-alone
terminal or a microcomputer with a terminal, software package, and a modem. One
Point supplies you with the One Point Key, our boot-up disk which makes logging

onto the system amazingly easy.

The ONE POINT Electronic Catalog

All you need to become an expert. ONE POINT 47 Charles Square London N1 Tel 01-608 1371

OCTOBER 1985 PCW 79






Nice Password.
Shame about the Identity.

It's a unique combination.

Your Special Identity Number
and Personal Password. The valu-
able key to huge databases teeming
with activity, set on our Mainframes
across the nation.

On Micronet 800, you’re a
valued individual, adding your own
special flavour and personality to
the database.

Take our exciting new “Gallery”’-
You control your personal screens
for all to see. The intriguing “Chatline”
public conversation service gives
you freedom to express your views
and meet some remarkable people.

All part of a tremendous Com-
munications section that networks
you to 60,000 Micronet and Prestel
users across the country. Try Tele-
shopping, or interview celebrities
live on **Celebrity Chatline” every
Wednesday night.

And there’s FREE (& instant)
National Electronic Mail, plus Inter-
national Telex, and the Contact and
SwapShop bulletin boards.

Get computer news first on
Micronet’s daily (and controversial)

“Newsflashes” and read up on the
latest reviews and courses. Feast
from our regularly changing menu of
programs to download straight into
your micro - absolutely free.

You also get access to Educa-
tional Computing’s “School Link”
and Prestel’s huge 300,000 page
database, including world news,
business & share bulletins and
optional homebanking. For only
£16.50 per quarter, that’s less than
the price of a daily paper!

Micronet is unique amongst
networks and bulletin boards as it
keeps your phone costs very low with

S,

micronet.

special local* rate calls whenever
you connect up — that’s around 40p
for a whole hours entertainment
each evening.

The only accessory you need is
a Modem, to get the best value for
money around in micro communi-
cations.

Fill in the coupon for the full
facts and send to Micronet 800, 8
Herbal Hill, London EC1R5EJ. But
be warned, Micronet 800 is a ‘living’
service with ever-expanding fea-
tures. So maybe you’d be better to
call in at your local Micronet 800
Action Station. There are thousands
of Micronetters waiting to meet you !

London ECIR 5E]. Telephone 01-278 3143.
Please send me the full facts about Micronet 800.

I Name

I Make/Model of Micro

I Address

|

I
PCW10/85

* For 98% of telephone users.
Prestel is a trademark of British Telecommunications plc.
On Prestel

\




SEE MICRONET 800 IN ACTION

At selected Boots, Laskys, John Lewis & your local computer store

AVON
Bath. Boots, 1 Marchants Passage,
Southgate. Tel 0225 64402.

Bristol. Boot: 59 Broadmead.

Tel: 0272 293631

Weston Suser Mare. Peter
Castell Lid, 28 Orchard Street.

Tel 0934 24778.
BEDFORDSHIRE _
Bedl'ord. Bool%rTth urCentre,
ur Street. Tel: 0234 56231.

ord. Software Centre,
52a Bromham Road,
Tel 0234 44733
d. D] Computers,
ti'l'el. 0525 383929.
ts

dale Centre,
Tel: 0582 20592. B
BERKSHIRE

Slough. Boots, 178-184 High
Street, Tel 0753, :27267.
Maidenhead. Bools, 54-58 High
Street. Tel 0628 27892
T BUCKmGHAMSHIRE
Miiton Keynes. Boots,
18 Crown Walk, Secklow Gate West
Tel: 0908 607327.
Milton Keynes. Depson Business

Yslems, 65 Aylesbury Slreel.,

tchley. Tel 0908 367446
Aylesbury. Boots, 69-70 Friars
S«.L uare. TeL 0296 §3661.
Chesham. Reed Photo &
Computers, 113 High Street.
Tel 0494 783373,
CAMBRIDGESHIRE

Cambridge. Boots, 65-67 Sidney
Street and 8 Peuy Curry Street.
Tel: 0223 35021

Dorchester. The Paper Shop,
Kings Road. Tel: 0305 64564.
Poole. downe Computer
Centre, 14 Arndale Centre.
Tel 0202670901,
r ESSEX
gaslldo_]n.s—?oasll‘ll%:n Software
emrc,
z&"" 2.

Flall, Eas
Bramtrcc.
24 Bank Street. L 0376 48321
Chelmsford. Maxton Ha:
5 Broomfield Road. TeL 0245
Colchester. Boots, 5-6 Lion
Watk. Tel: 0206 57 303
Colchester. Colchester Computer
Centre, 3a Shon Wyre Street.
TeL 0206 47242
s. H Re olds 79 Orsett

Ro Tel 0375 5948,
Harlow. Harlow Con;gulcr Centre,|
17 Staple Tye. Tel 02
Hornchurch. Comptel Computer
_lystcms, 112a Nonh Street.

el: 0402 44674
Tiford. Bool? 177 185 High Road.
Tel: 01-553

omford. Software Plus,
72 North Street. Tel: 70 6527 1
Southend-on-Sea. Computerama,
88 London Road. Tel: 0702 335443.
Southend-on-Sea. Computer
Centre, 336 London Road.
Tel: 0702 337161,
Southend-on-Sea. Esluarﬁ
Personal Computers, 318 Chartwell
North, Victoria Circus Shopping
Centre. Tel 0702 614131.

GLOUCESTER
Cheltenh Screen 144 St

Cambridge. Cambndgc C
Store, 4 Emmanuel Street.
Tel: 0223 358264
Peterborough. Boots, 4042 Bridge
Sweet Tel 0733 65352

P

St Ncots. Comgu(ef 3 Cross

Keys Tel 0480

= CHESHIRE =

Chester. Boots, 47-55 Foregate

Street. Tel: 0244 28421

Chester. Computer Link, 21 St

Werburgh Street. Tel 0244 316516.

Crewe. Midshires Computer-

Centre, 57 Earle Streer

Tel: 0270 589191.

Macclesfield. Computer Cemre,

68 Chestergate. Tel: 0625 618827.

Warrington. Boots, 3945 Bridge

Street. | L 0925 574825.
EVELAND

dedlesborough. Boot

88-90 Linthorpe Roadi 3

Cleveland Centre. Tel 0642 249616.

Darlm on. Darlmgxon Computer

Sho; Bond

TeL 325 4874 8

CORNWALL

St Austell AB&C Computers,

Duchy House, 6 Lower Aylmer

Squarcl Tel 0726 64463.

Bodmin. Mlcrotest,

18 Normandy Wa
Tel: 0208 317v1/31§'i

Georges Road. Tel 0242 528979.
Gloucester. Boots, 38-46 Eastgate
Street. Tel: 0452 423501
HAMPSHIRE

Basmgstoke. Bool% 15 Old
Basing Mall Tel 0256 51611.
Bournemouth. Boots, 18-20
Commercial Road. Tel 0202 21713.
Fareham, Electronequip, 36-38
West Street. Tel 0329 230670.
Fareham. Boots, 21 Westbury
Mall Tel 0329 232011
Portsmouth, Micro Choice,
159 Havant Road, Drayton.
Tel: 0705 327591,
Portsmouth. RDS Elecmcal
Sg:rtsmouth) Lad, 157-1

gston Road. Tel: 0705 812478
Portsmouth. Boots, 194/204
Commercial Road, Tel: 0705 825248
Southampton. Boots, 23-29
Above Bar Street. Tel 0703 333983,

_| Waterlooville. GB Microland,

7 Queens Parade, London Rd.
Tel 0705 259911.
HERTFORDSHIRE

354595 .

Tunbridge Wells.. Modata
Computer Centre, 28-30 St. Johns
Road. Tel: 0892 41555.

LANCASHIRE
Blnckpoo 28-38 Bank Hey
St & Victoria St Tel 0253 22276.
Blac L. Blackpool Computer
Sto Churvch Street.

Tel 53

Bolton. Com, uler World UK
208 Chorle 31(()14R0ad.

Tel 0204
Burnley. IMO Computer Centre,

39-43 Sxandlsh Street.

Tel: 0282 54299.

Lancaster. Northern Li

89 Scotforth Road Tel O 24 62634.

Preston. 4Mat Com

67 Friargate. tel: 0772 561952.

Rochdale. Boots, 50 Market

Way, Tel: 0706 53225.

LEICESTERSHIRE

Leicester. Boots, 30-36 Gallowtree

Gate. Tel 0533 21641,

Leicester. DA Computers

104 London Road Tel: 0533 549407.
Market Harbo
Home Computers.
Tel 0858 63056.

Harboron
Church Slr‘:e?t‘.

LONDON .

ters of Wigmore
Street, 104 Wigmore Strect.
Tel: 01486 0373.
W1, Galaxy. 230 Tottenham
Court Roal Tel: 01-636 6500.
W1. Sonic Foto Micro Center,
256 Tottenham Court Road,
Tel: 01-580 5826.

W1. Tomorrows World Toda;
27 Oxford Streer. Tel: 01-439 7799.
WCI. Transam chm Systems,

59-61 Theobalds R
W, Boots 1274 Kensingion High
ts, 127a Kensington
Street. Tel: 01-937 688l?l_lgt
SE7. Vic QOddens Micros,
6 London Bridge Walk.
Tel: 01-403
SE15. Castlehurst Ltd, 152 Rye
Lane, Peckham. Tel: 01-639 2205.
EC2. Devron Computer Centre,
155 Moorgale_ Tel 01-638 3339.
SS’olgthThe Bourne,
uthgate,
G
Boots,
Wood Green. Tel: 01‘%;11 01&
NW4. Davinci Computer Store,
112 Brent Street, Hendon.
Tel 01-202 2272.
gw4. Boots, Brent Cross

Centre. Tel: 01-202 5256/7.

Yutm Inc, 86 Golders
Gmcn. Tel O
REATFR M.ANCHFQTER

Potters Bar. The Comg;uer Shop,
197 High Street. Tel: 07
Stevenage. D] Computers,

11 Town cs;ﬁare TeL 0438 65501.
Watford. Microsystems,

94 The Pamdei High Street.

Tel: 0923 2660

Welwyn Garden City. D
Com&uers 40 Fretherne Road.

CUMBRIA

Kendal. The Kendal Computer
Centre, Stramongate.
Tel 0539 22559.
Whitehaven. PD Hendren, 15 Kin;
Warkiagton Tochnology S

orkington. Techno tore,
12 kalcg‘ Street. LY
Tel: 0900 66972.
Penrith, Penrith Communications,)
14 Castlegate. Tel: 0768 67146.

DERBYSHIRE

Alfreton. Gordon Harwood,
69-71 Hl?l Street. Tel 0773 836781,
Chesterfield. Boots, 35-37 Low
Pavement, Market Place.
Tel 0246 203591.
Derby. Boots, 1 Devonshire
gaﬂé Tel;. 033§ 458(8:6

erby. First Byte Compute:

10 Main Cenlre,y‘h)ndoll: o::i.

Tel 0332 365280.

DEVON

Exeter. Bools, 251 High Street,
Tel: 0392 322
Exeter. Opcn Channel, Central
Station, Queen Street.
TeL 0392 218187.
ignton. Computer Systems Lid,
yde Road. el. 0803 524284,
Plymout.h. S 76 Cornwall,
Streer Telk 0752 x_}
Plymouth. Computer Base,
21 et Avenue. Tel: 0752672128,
Plymouth. Boots, 2-6 New George
Street. Tel 0752 266271.
Seaton, Curtis Computer Services,
Seaton Computer Shoj
S1c Harbour Road. Tel 0297 22347.
Tiverton. Actron Microcomputers,
37 Bampton Street. Tel: 0884;52854
DORSET
Bournemouth. Lansdowne
Computer Centre, 1 Lansdowne
Crescent, Lansdowne. 0202 20165.

HUMBERSIDE

Beverley Computing World,
10 Swab: s Dyer Lane.

Tel

Gnmsby R.C johnson Lud,

argﬂlc, River Head Centre,

TeL 04800 48:58 P,
ts, 48—
Cenv.rr_ TeL 0482 223?:pcc
Hull. Com &ner Centrc, 26 Analby
Road. Tel:
ISLE OF MAN
Douglas. T.H. Colebourn,
57-61 Victoria Street.
Tel 0624 73482,

KENT _ _
Ashford. DGH, 10 North Street.
Tel 0233 32597
Beck Supa Comp

Altr ts, 13-17
George Sreet. TeL 061 -928 4471
Hyde. C Tech Com o}gutexs, 184
Market Street. Tel: 061-366 8223
Manchester. Boots, 32 Market
Street. Tel: 061-8326533.

tre, 268 Wilmslow
Road, Fallowfield Tel: 061-224 8117

g?‘nnchester NSC [;; ~omputer
tch.
TeL (51-832323%ng

le. Marple Computer Centre,

hurch [ane. Tek
Oldhnm. Home & Business
Comy 54 Yorkshire Street.
Tel 061-633 1608.
Oldham. Boots, 1 Town
Shoj
Stockport. National Micro
Centres, 36 St Peters Gate.
Tel 061—429 8080

vaerpool. H: ves, 31-37
Warbreck Mcmar&ee
Tel: 051-525 1782.
St Helens, Microman Com ters,
Ra.mford Industriat Esta

Lane, | Rainford. Tel 0744 885242

425 Croydon Road.

Tel 01-650 3569.

Bmmlﬁe[y. Boots, 148-154 High
Street. Tel 01-460 6688.
Chatham. Boots, 30-34 Wilmout
Square, Pentagon Centre.

Tel 0634 405471

Gravesend. Gravesend Home
Com) ule 39 The Terrace.

Tel 0474 28871.

Folkstone. Boots, 24-26 Sandgate
Road. Tel 0303 54007
Maidstone. Boots, 56-62 King
Street. Tel 0622 53912.

Maidstone. Kent Micros, 52 Union
Street. Tel 0622 52784.
Rainham. Microway Computers,
39 High Street Tel: 0634 376702.
Sevenoaks. Emest Fielder
Computers, Dorset Street.
Tel: (732 456800.

Shortlands. The Village House
of Computers, 87 Beckenham Lane.
Tel 01-460 7122.
Sittingbourne. Com,
65 High Street. Tel
Tunbridge Wells. Boots, 7-11

Tel 0892 26486.

ulcr Plus,
25677.

%31-39 Chapel
Sueet. *Tel: 0704 3
St Helens. Boots, 8§ Church

Street, 24 La Grange Arcade.
Tel 0744 25488.
MIDDLESEL
Harrow. Camera Arts, 42 St
Anns Road, Tel: 01-427 5469.
Hounslow. Boots, 193-199 High
Street. Tel: 01-570 0156.

Southall. Twillstar Com
R ina Road Tel 01-574
on. Andrews,

SuteL el 01- W7 4716.
Twickenham. Productive
Computers le, 72 Heath Road.
Tel: 01-891 499;

Uxbri KL Computers,

7 Windsor Street. Td. 0895 51815.

5271,

1-449 9933,

are
ing Centre. Tel: 061-624 2525

ters Lid,

: Computer Cen

Com

Notti:
Centre.

ham. Boots, 11 19 Victoria
Notm;*amd 0605;; 280 Huntingdon
un

Street. Tel: 0602 S05385.
Worksop. Computer Graphix,
32 Bridge Stmct. Tel (H)9 472248,
j NORTHAMPTONSHIRE
Kettering. Boots, 35 Gold
Su'eeL Tel: 0536 514675.

North: ton. Boots, 9 The
Parade. T{ 0604 22573

Bognor Regis. Bits & Bytes,
Street. Tel: (0243 867143, =
Eastbourne, Boots, 15 Eastbourne
Arndale Centre. Tel. 0323 27742.
Horsham. Boots, 1 Swan Walk,
Tel: 0403 53053.

Horsham. Orchard Computer
Centre, 34 East Street.

Tel 0403 64884.

Worthing, Boots, 48-52 Montague
Street. Tel 0903 207106.

_ NORTHUMBERLAND
th. Telerents (Northern)
rge 1 New Gate Street.
TeL 0607 5135
UXI-URDSHIRE
Abmgdon. Ivor Fields
Computers, 21 Stert Street,
Tel: 0235 21207
Banbury. Computer Pl
2 Church lane. Tel; 0295 55890.
Oxford. Science Studio, 7 Litde,
Clarenden Street. Tel: 0865 54022
Oxford. Absolute Sound and Video,
ngh Street, Headington,
TeL 0865

TLAND = |

Aberdeen. Boo 133-141 Union
Street. Tel: 0224 585349.
Dundee. Boots, 49-53 High Street,
Tel 0382 21756.
Edinb Boots, 101-103 Princes
Street. Tel 031-225 8331.
Edm Microworld Computer

mt(xﬁ 1 chen Street.
Tel. 12281111

Bdmbuxgh Computers,
S e o P

Tel 031 229 4418
Edinb Silicon Cen
7 Antigua Street. Tel: 031 557 4546.
Glasgow. Boots, 200 Sauchxehal.l
%mL TeLMl“l 3219 ld C

gow. Microworld Computer

11 Bath Street. P

13321116.

. Boots, Union Street and
e Street. Tel: 041 248 7387.
Gl . Tom Dixon Cameras,
15-1 een Street.
Tel: 041-204 0826.
Glasgow. Cornmscot Lid,
30 Gordon Street. Tel: 041 226 4878.
East Kilbride. Boots, 33-37 The
Plaza Tel: 035 52 20629.

Falkirk Boots, 79-91 High
Street. Tel: 0324 20535.
Hamilton. Torn Dixon Cameras,
8 Cadzou Street Tel 0698 283193,
Peterhead. North East
Computers. 1 Ellis Street:

Tel 077979900.
SHROPSHIRE
hrewsbury Computerama,
13 Castlegate. Tel: 0743 60528.
Telford. Computer Village,
2/3 Hazeldine ouse, Cenu-al
Square. Tel: 0952 506
Telford. Telford Elcct.mma,
38 Mall 4. Tel: 0952 504911.
- ___ SOMERSET !
Taunton. Boots, 64-65 Hi
Street. Tel 0823 76061.

_ STAFFORDSHIRE
oy e 54 T parad
omputer Cal e,
Silverdale. Tel: 0782 636911.
Stoke on Trent. Town Compulcr
Store, 30 Town Road, Hanl
Tel 0782 287540.
Stoke on Trent Boots, 3-5 Market
Hanley. Tel: 0782 23271.
SUFFOLK
St. Edmunds. Boo!
11 Cornhill Tel: 0284 701516.
ury St Edmunds. The Suffolk
1-3 Garland
Street. Tel 0284 705503.

l wich. Computer Mag)
Crown StmcL Tel: 0473 50965.

South C
ter onsultams. 1 Carlton

Tel: 01-681 6842

roydon. The Vision Store,

53—5 High Street. Tel: 01- 686 6362.

roydon. Boots, The Mall,
Whitgift Centre.

Grouj
Tel
Glas

mase

121

= TeL 01-688 6021

som. The Micro Workshop,
Stauon Approach.
TeL 0372721533
g;‘ﬂdﬁ;r_d[.h Guﬂdfodlrgn Collg'npulcr
tre, e Quadrant, Bri
Street. Tel: ()48? de
Wallington. Suncy Micro
Systems, 53 Woodcote Road.
ek 01-647 5636
Woking, H.
Commercial Tel. 0486 225657.

SUSSEX

_NORFOLK
Norwich. Ad 125-129 King
Street. Tel 0603 22129

Thetford. Thetford CB&

21 Guildhall Street Tel: 0842 61645.

___ NOTTINGHAMSHIRE _
Mnnsf' eld. Boots, 39 Four

Restns Shoming
Tek 0623 23089 5 e

N 088.
Bnghton. Gamcr, 71 East Street.

Tel: 0273

H
-| TelL O:

I TYNE & WEAR
Newcastle-u e
Eldon Square. gon 06?329344
Newcastle-upon-Tyne.
RE Computing, Parkview House,
Front Street, 4 Lane Ends.
Tel 091 2701740.
Sunderland. Business Micro
Communications Lid, Refu
Assurance Buildings, Saint Thomas
Street, West Sunnuside.
Tel: 0783 654916.
___ WALES
Computer
ill Street, The Square,
X'be“’ bl e
ata at
Gal.lowa 23 Pier Street.
Tel: 0970 615522,
Cardiff. Boots, 36 Queens Street
& 105 Frederick Street.
Tel 0222 31291.
Cardiff. The Com ter S
41 The Hayes Tel
Cardiff. Cardiff MlCl'OCOI'n te;
46 Charles Street. Tel: 0222 373072.
Gwent Computers,
92 tow Road.
Tel 0633 84176()
Newport. Boots,
Comumercial Strc:L TeL 0633 51212,
m&‘“ﬁ Boots, 17 SLSI}\IAary_s
e, The %uadram
Centre. Tel: 0792 43461. =
Swansea. The Micro Store, 35-36
Singleton Street. Tel: 0792 46980.
WARWICKSHIRE
" Coventry. Boots, 3842 Corporatio
S(rch T 0203 26561

31 Parade_ Tel. &26 24945,
Hob Egto gln'ch:nl glrﬁct.

Nuneamn. chro City, 1a Queens
Road. Tel: 0203 382049.
Rugby. O.E.M,, 9-11 Regent Street.
TeL07887052°
WhEST MIDLANDS

Birmi am. Boots, City Centre
Hor m186-17 New Street Y
Tel 071-643 7582.

Dudley. Central Computers,
35 Churchill Precinct
Tel: 0384 238169.
Stourbrid, Wallcrs Computer
Systems. 1 ey Road.

et 0384 37081
WalsalL New Honzon, 1 Goodall
Street. Tel: 0922 24821,

WILTSHIRE

Trowbnd West Wiltshire

Micros, Whiteheart Yard.
Tel 02214 67259.

— . YORKSHIRE
Bradford. Boots, 11 Darley Street.
Tel: 0274 390891.
Doncaster Boots, 13-15 French

rasle: t; eapside.
Tel 0226?' P
Huddcrsﬁeld. Micro World
Com uters, 1006-1010 Manchester

Linthwaite. Tel: 0484 846117.
Huddcrsﬁcld. Boots, 22 King
Street. Tel: 0484 21756.

Leeds. Boots, 19 Albion Arcade,
Bond Street Centre. Tel: 0532 33551.
Leeds. Micro Power, Northwood |
North Street

532 458800.

Sheffield. PIP MlCl'D

Communicati Taptown
Crescen roomnﬁsﬂl g
Tel: 0742 661096.
Sheffield. Boots, 46 H
Street. Tel 0'742 78333.
Wakefield. Boots, 26-28 Uppe
§1r tyg. 'Il;e(L:OQZ 3761(!:31

ork. York Computer Cen
7 Stonegate Axcagu =
Tel 641862

mlcrunel:.

Phone 01-278 3143 for your free information pack now !
Micronet 800, 8§ Herbal Hill, London EC1.




AMAZING

Computer Enterprisers
International Ltd.

M24/21

20mb HARD DISK OFFER!!!

"WMH\.

IBM OR COMPATIBLE

20mb HARD DISK UPGRADE

Includes:
* Olivetti M24 or M21

* Internal 20Mb HD
(non Olivetti product)
640K RAM

Monitor

Keyboard

MS DOS & BASIC

7 slot expansion
board

£2499 :
£895

* % % % %

CHEROMASONIC
Computer Centres

48 Junction Road, Archway, London N18 5RD
238 Muswell Hill Broadway, London N10 3SH

PHONE
01-263 9493/5 or 01-883 3705

Phone for MAC {3
system PRICE £ G
MAC 512k............. 1795 | f
MAC 128K....ccoconens 1345 LSystem Price.......... 8Ts|
MAC Disk Drive......270
Imagewriter 10”.....297 | g stem contain
Imagewriter 15" .....425 S?D",'.‘if!ﬁg' 852
Accessory Kit........... 30 | Monitoric... 115
Jazz— Special Price 2‘;’,‘{,‘8;?;?,2"“ 22
395 Apple Works//c . 175
Mouse & Mousepaint ... .55
........ 348 inc Colour Modut

SIS, ) T, Si7st2an
X rive & W star, Calcstar... £595
ouvg: M21 wﬂimt 128K (1399 SANYO 555 128K, 2x 160K & £1000 Micropro software . . £745
L ug 7 saux %D "go"';o/c E1399£1750  SANVO 555-2 126K, 2% 360K & £1000 Micropro Software . £1085
i m?a M ND Mona/Coliour... f2350/i269 MAGINTOSH, Macwrie + Macpaml/Atfiellmlc £1499/£495/£799
8“%:13&5'*“ /%u -£350/£399  COMMODQRE PC10, 256K RAM, 12" Mano. Double Drives ~ £1299
2 OK. 20MB Hard Disk. Mono . COMMODORE PC10, 256K RAM, Mana, SO, 20MD Hard Dlsk H t h d
5 rdware —
COMPAQ ERICSSON P 2x 360K Drves, 126K RAM £1499 a p r I CO a W
cwm) Porabi ADD)/PIus £1750/62850  TOSHIBA T1100 Pol e . £990
DESKPHO 1213 ... negs/mmmsmmms WNE PG PSEK RAML 2 232, from £1900 £
L idiealt EPSON OX16 Tax. 05 0D. Wanior £POA F1. 256k RAM PRINTERS £
APRIEOT Pe, gz%x ‘zxx%o 3, Jﬂan%g ono...... 14991550 EPSON PK-8. BaK. CPM, Basic, WordStar/120K RAM pack... £POA ’
[ono/ lon H H
ﬁzs%o;n‘gggmz X720, g”"ﬁgono/ITMon N gggg/mggg MULTI USER COMPUTERS 720k Disk Drive ...... 731
1 /£2
APRICOT T2 & o NEWI NEWIREWHT ~ Fi1o0tisgp  \CRTHSTAR DIMENSION, 15MB. HD, 2 Usereach user PC 256k D/D315k 1299
APRICOT F1/F1E. . L750/8535 | T0S 486/586/986/68000 ... ... .. ....EPOA
APRICOT FP1/2 portable 256/512K, 720K dnve.......... £995/£1395  QLIVETTI 382 Unix V for UNIX Software .£Ring PC 256k D/D720k 1469
KAYPRO THIS MONTH'S SPFLIALS i i
APIODC b1 D e o &‘;’ﬁ% O — X! 10MB H.D!sk ....2290 LX;B\;)VNLQ
x DS Drive, +Software ¢
Shipnd o AT v s ;g,alnchgg«‘s;‘mg:ggom i Xi 20MB H.Disk....3115 CANN. 1080 ......
¥ . 800 I ” H
D el o 2E. 20 s e LU o ;*ﬁ%'y,{,gg*ggos m“ T g1 9” Monitor .............. 164 MP 165 NLQ..........
KAYPRO 16 PC Compat 256K 2 360K d & dBASE. W'star, et¢ HYPERION PORTABLE oo 1209 12" M t 200 JUKI 6100
£1695 ggﬁ;%géj&s eglm,":, ggg,ggg onitor ............2U00 | JURKNIDIUU....cccevvanas
/Plus 50/87"
SIRIUS VICTOR ACORN Electron Starter Pack . £150 MOdem Boa rd ....... .242 D/STEP 2000 ..........
VICTOR 1.2MB + 256K/2,AMB + 256K £1695/£2050  BBC B with DFS.......... . £350
VICTOR Vi, (Sirius/{BM compatible). ....£3990  SMITHCORONA F1 80/D100 £115/£165
VICTOA VPC, 15MB, HD, SD. Mono £2295  SEIKOSHA GPSODA/GPTO0A . £250
PC CARD, (Makes Sirius IBM compatible) £950 ISIIE'{E:)ISAAIAII NLO R/m s .. £275
P 1e/8K RAM ... 5/£50 GP! GP700A, Four Colour er £99/£250
RecR L ES = AITEMAN Il NLO Printer........ 5275 o C O M M O D O R I E o P C-
ATE Kaga IBM HivUltra 800 .£350/€550  Everyman ... £350
00T MATTIX PRINTERS Kaga K12R1X. AGB/PAL VB30 Framoworkiday. £350817
Seith Corona D200°0300....... £275/£399  Sinclarr Vision QL ... £235  DBasellAN £250
8}\\/921 gmsgﬁgc DM4105C Amﬁﬂlgg‘ ::l'llcruvl(ec n)d(o;uzlga‘z E‘9,02/RING Sensm‘%go\ f B ) “
ivett! inceton H. 0645  Psion ange (4 Int. ackaqe
Olivetii DM580 e zenmao £895  CardBowPus £105/£2 PC 10 & PC20 are hardware
Olivetti JP101C ... TERMINALS File Transler lBM/Aprical/Smus. .. R95 .
Canon PW1080A/1156A (NLQ) :255/237 Qome 10t7103/108 . ¢ Autocad with AOE 1/ADE2/ADE3. ... £2000 IBM PC Compatlble
o e Ttaou) e QumeQVT210511GX U e709049  Doodie (%?c”““fﬂso'";‘%"""”w”g !
Martwol IFCUI 2T esign
gmmer E‘Ez‘fﬁf@s ) ,A..m25/m50/§g7 :g:{::g E:g;g l&lll(lm’ = 25[,5“‘"‘3]"::( F|I':r ézgg/g PC10256k RamD/Drives360K........c.ccccccevinniiaiie.s £1395
rother . £EGE /0 asy Junior/Wardcra .£395/1 H
7. . Hicso ProectSuprat 250129 PC20256k Ram10megH/DisK..........cccoovvviivmnnnnne £2329
[FLOTTERS & OIGITISERS JECOIE Saeas ines |
s B £300/£400 both machines include green screen & work on Lotus 1-2-3,
; = R DB RenAd) . sipiany  ReflewEnsemble (Mac) |~ E375/8250
Shinua CPAIOCPUS0 . C1TBIL1S dStarWordStar P 195/£250 Symphony, dBasell, Pegasus, Framework, WordStar, etc
Juki 5520 Goloy 50  Roland DFX2000 A2/8PEN £3800  yerosoft Word wiMouse ! ’ J !
HP 74707475 £995/£1450 St gl
Mangiesmann Tally MTB5/86  £209 HP 7550 8PEN ) ¥ £3200 Mujumate/Wordperfect .£295/ 99
s i10fans  HP7580/7585/7586 EOAN T o dl] £
o ai P EediTey  EPSONHIBVExpansion RAM . Easiceg - Ll (Wiiter/Caicser)... i “;_‘,,
gem:ss;wg?“m et £55055 e % Music Maer (WiAG] g ‘_;}
i
mmimT  ED GRaelEe W mmmerr o9 COMMODORE
OAISYWHEEL PRINTERS Housian DMPa (82) £2095 g;g;r,gafmwmm el
Olveth DY250 £650 ngﬁ{gg gmggz EK”D% Turbo PascallSndeklck/Smeways
e i momewgs‘ Houstol BMP”M”"‘Z T4PEN.. S Fr ki dargon Ghess
Juki 610016300 D Houson DMPZOAIBPEN ... 1950 [ZheoC Compier From your most supportive COMMODORE Dealer
). m“f'o‘ Houston Hi-Pad/PC-Pad. . :475/:595 COMMU 'ICATION
8ume Trapss” 94D 2;,‘,‘,:’,',"‘327,3{,‘:,%"5",,6 T R Buambox Moder\21 uto Answer 01199 3 I N 1
iablo Summamouse . €200  Minor Miracles
Rucon 1200/1300:1600.. :49515:795&137 Steebek 581 2A
Fol2o0. A Gammine S (64k Mode, 128k Mode, CP/M Mode)
MONITORS ; 'P‘ngne Jorany Produc f Best Prces) ';f%’;‘,,.,‘,’.umf:,{’a‘;“%?c"“°°"' 100% Compatible with COMMODORE 64 software,
MONOCHROME & "V T 53 Oataflex Inl. Modem {Hayes = 40/80 column Screen,
éf,?;nuza%‘zzzz(rsm Sauegcookkegze‘lm . 2350/%%2 ADOD-ONS ANOD 1
Philips 12" reevambe i K 7l ACCESSORIES 128k RAM, 72k ROM, 6510 & 280A CPU's
Phlllnssl1722,37 Mon/Tv i Ezgg Pegasus Accounts ... _each £190  AST 6 Plus Pack 384K .
SanyoT a1 3§mﬁ- 99119 Muitisoft Accounts (per module) £299  Multfunction Board (25, 1p. ciock, 2565? ‘ r\ 'l)\ ) ‘\n[
LA RIS 119 WordStar 2000 (1BMrAprico) ... £289 c
Yanien {greenamber, tit & sw).......... Datatiex qule/Mum User) ... .£585/£990  BBC 100K Drives/DFS Kit . 289/275
COLOUR Lotus 123/Sympl .£290/£425  Apple Il Drives/Controtler Card £85/£45
Sanyo 00/£425 Open Atcess 2 (IBM/Aoncol) £35¢ Apple 11 +/&/C Cards
Roland CC 141 14" (smxzom .. £350  Smart Int. Package ......... . £595  Hercules Mono/Colour STO P P R ESS 1 55 1 D I S K

DRIVE £173.90

Tel: 01-543 6866 542 4850. Telex: 946240 CWEASY G (Quote: 19005565).
PHONE FOR PACKAGE DEAL NOW

EASYLINK MAILBUX: 19UUDS0Y ELECUM GULD MAILBUX:
SHOWROOMS (OPEN Mon-Sat 9.30 lo 6)
85-85A QUICKS ROAD, WIMBLEOON, LONOON SW19 1EX UK. LESSINGSTRASSE 60. 5300 BONN
1 GERMANY. Tel: 0228 220297

TERMS
Paymants by Access, Visa, Bankers Draft, Building Society cheque. Sorry
cheques take 5 days to clear. We reserve the right to aiter prices without

Export. Educational. Dealer. Governmental. Lease. Rent. Consultant ENQUIRIES
WELCOME. All tems new and casry manufacturers guarantee. Prices are exclusive of
VAT. Installation. Training. Delivery and subject ta change without notice. Delivery £10 for

each item in UK. £85 for Europe Erior notice. Please check for carriage char% s before ordering. Ail prices

PAYMENT XCLUDE VAT Instant credit up to £1000 & budget account available.

By Eurocheques. Credit Cards. LC. IMO, Direct Transter
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COMMUNICATIONS
Acoustic and Direct Connect
Modems for all asynch speeds
including electronic mail and
viewdata. Prices from £79.

As one of EPSONs largest dealers
we sell service and support their
full range. For quality, style and
reliability they are hard to match.
Write for our full list and ex-demo
and specials list.

Forest

DATA CAPTURE PRINTERS
PF-10 We supply famous EPSON printers for
all makes of computer. The LO1500 for
PIXIE instance prints Near Letter Quality at

67cps and Draft at 200cps. The
incredible P-40 costs only £87 {ex VAT)
and prints up to BO characters per line
and BARCODES.

"

We have supplied many hundreds
of terminals for data capture for
sales men, shops or depots and can
get your data intdo most micros,
minis and mainframes over tele-
phones. Call us to discuss your
applications.

NEW PRODUCTS FROM EPSON

QX-16 16 Bit PC. with Z80 second processor. Runs all QX-10 CPIM
software and most 16 Bit. Superb ICON system available.

PBOX Portable NLQ Printer.

LX-80 New low cost Matrix Printer with NLQ built in.
SQ-2000 Fuli width Ink Jet Printer. Fast and Quiet with NLQ at 105 cps.

The Computer Centre,
Bugbrooke Road, GAYTON,

NORTHAMPTON NN7 3EU.
TEL: {0604) 858011.

Comouting

Bespoke software written
for floppy and hard disk
machines. Thorough and
professional service.
Please phone us to
discuss your
requirements.

4 Forest Glade, Leytonstone
London E11 1LU

Tel: 01-989 4606

APRICOT-SIRIUS/VICTOR-IBM USERS

Now you can drive composite video monitors and projection
systems from your micro, whilst retaining use of the original
monitor. Industry standard BNC output. No internal fitting to
the micro required. Ideal for: Training, demonstrations and
seminars or any applications requiring extra remote displays.

Standard model £125.00 excl. VAT.

SIRIUS/VICTOR USERS

Single sided to double sided disc upgrade now available —
details on request.

Top quality Apricot-Sirius/Victor expansion boards now
available at best prices.

Further details on request. Specify Sirius/Victor, Apricot or
IBM.

SIRIUS B

A bi-monthly disk based magazine for Sirius/Victor micros
containing useful software, news, technical topics, assembler
routines and basic routines. In fact something for every
Sirius-Victor owner and user in every issue.

1985 Subscription £120.00 excl. VAT.

FURTHER DETAILS AND SUBSCRIPTION FORM
ON REQUEST

Micro Visual Research
58 Beachcroft Road, Wallheath
Kingswinford, West Midlands
DYé6 OHX
Tel: Kingswinford (0384) 273047

EPSON

QX16

YOU CAN GET ONE
AT A SUPER PRICE

01-337 4541 from 01-337 4541

CONCORDIA COMPUTERS

6 CENTRAL ROAD, WORCESTER PARK
SURREY KT4 8HZ
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=l SAGE ACCOUNTANT

SALES, PURCHASE,
NOMINAL LEDGERS

TRIAL BALANCE, PROFIT &
ANCE

SALES, PURCHASE,
NOMINAL LEDGERS

LOSS, BAL SHEET 165, BALANCE SHEET
FULL AUDIT TRAIL m FULL AUDIT TRAIL

e S seror BT
DEPAR’YMENTAL/SALES/ m DEPARTMENTAL/SALES/
i| PURCHASE ANALYSIS DURCHASE ANALYSIS
1 AGED DEBTORS! AGED DEBTORS/
b CREDITORS AN ALYSIS @ A REDITORS ANALYSIS
A STATEMENTS & DEBT @ STATEMENTS & DEBT
o1 CHASING LETTERS CHASING LETTERS
1 AUTOMATIC & MANUAL @ AUTOMATIC & MANUAL
PAYMENTS ALLOCATION PAYMENTS ALLOCATION
PRINT SPOOLING m PRINT SPOOLING
UPGRADEABILITY @ UPGRADEABILITY
R .
:% | BUDGET COMPARISON E/] BUDGET COMPARISON
| REPORT REPORT
%‘; CASH GALES/PURCHASES E/] CASH GALES/PURCHASES
: i}
"1 ONLYONE @ ONLY ONE
| PROGRAM DISK PROGRAM DISK

" LIVE' NOMINAL LEDGER ‘LIVE’ NOMINAL LEDGER

"1 AUDITORS UTILITY ™ AUDITOR'S UTILITY AUDITOR'S UTILITY
DIRECT END-USER DIRECT END-USER DIRECT END-USER
S nCo (4| somcs ANUAL WITH i%iiogwm MANUAL WITH
) WIT LL COLOUR MANUAL W
' TUT%)}C&LLO AN MO LT " TUTORIAL AND BOOE: U TORIAL AND BOOK:
| KEEPING PROCEDURES TEEPING PROCEDURES B KEEPING PROCEDURES __

PRICE (excl. _\LAT)* g‘_}_{)’&

e ——

FULLI FEATURE WEEKLY/
MONTHLY PAYROLL WITH SSP, @
NI, AND ALL REPORTS

> —

| PRICEWITH
| PAYROLL (excl. VAT)* 2595

—

NL, A~
PRICE WITH

OLL (excl. Y22 ——

" A : A
E 2 " - o e
P AR i S

RS e
- -

APRICOT ACCOUNTANT

TRIAL BALAN CE, PROFIT &

PAYROLL (excl VT)* el ,47 5

SALES, PURCHASE,
NOMINAL LEDGERS

TRIAL BALANCE, PROFIT &
LOSS, BALAN CE SHEET
FULL AUDIT TRAIL

RT GENERATOR/
DATA AN ALYSIS

DEPARTMENTAL/SALES/
PURCHASE ANALYSIS

AGED DEBTORS/
CREDITORS ANALYSIS

STATEMENTS & DEBT
CHASING LETTERS

AUTOMAT!C & MANUAL
PAYMENTS ALLOCATION
PRINT SPOOLING
UPGRADEABXUTY

COLOUR DISPLAYS FOR
EASE OF USE

BUDGET COMPAR!SON
REPORT

CASH SALES/PURCHASES

ONLY ONE
PROGRAM DISK

LIVE' NOMIN AL LEDGER

PRICE (excl- VAD*

e

FULL FEATURE WEEKLY/
MONTHLY PAYROLL WITH SSP, @
NI, AND ALL REPORTS

PRICE WITH
PAYROLL (excl. VAD)* gl ,300

\SYOUCAN SE
T ALLCOMES DOW!
THEBOTTOMLINE

_ Some naive individ 1
- _ uals still believ i
price 2 nt};gitclglﬂy guarantees higher Settl-lf?)tr;lhlgher
T souls are happily shelling outafnce'
S g;am; that give them little or no cl:)r
R Theirge' ccountant would leave the i g
priceASage can’t ;;glssstﬂﬁ?ll)g elief(i;dthat, 3 thatm =
ct,ually, Sage isn” -
ﬁ;)gg. It’s better.gOut 01% ?}11?:
abovgo[{mqt functions listed
12 w};ileli:'rtla(;:g(zlts31-0(‘11i e
-’ S
2}1ghtly better with(;g.s glalllge
Fccountant has got the lot
or r‘%lhghtly half the price.
atever your needé o]
f;;)rli-c%cllg:' The most compe’titil\)'taly
BRI aclcountmg package on the
so happens to be the best.

countiﬂg

*Comparisons r

late to versi .

and Cor'\patiblese A g for Apricot PC
g, R e

Softw
AGESOFT

Sage Accountant is j
: t 1s just on
compatible and up e member of the S d
gradeable : age family of
Choose the one to suit your icez%‘;nggr% programs. y

SAGE FINANCIAL
CONTROLLER £9
95+
o) S/\CE ACCOUNTANT PLUS Sooss v
AGE ACCOUNTANT £495 + VAT .
BOOKKEEPER £205+VAT

SAGESOIET,

Please send m

e more detail

P s of .
Nrog:z.lms and my nearest dealei? ge Accounting

4 DS,
Tel: 091 284 7077. Telex: 53623 SAGESL G

Position: l
Company: I
Address:
Sagesoft plc., N Tel:
Neeantl spon e NEAADR, |
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SYSTEMATICS
PAYROLL

A LDW CDST DISC BASED

& PROFESSIONAL
Y ACCOUNTING PROGRAM
For The BBC Computer

PROBABLY THE BEST AVAILABLE
NOW WITH NHI UPDATES FOR

“ Micro-Trader -

INTEGRATED SALES PURCHASE AND NOMINAL LEDGERS

Designed for busi b business man. ° Micro-Trader “Is a fully
APPLE "/'|E/"c = APPLE "' in‘::ggr:ed oprro::r::?: :val::chya:‘ S:Ies and Purchase Ledger Transactions
MACINTOSH — APRICOT — IBM

are automatically updated .to the Nominal Ledger.

“ Micro-Trader " offers full Sales and Purchase Ledger facilities inciuding
SALES INVOICE and STATEMENT PRINTING with a capacity of 450
accounts and 3000 transactions per month In each Ledger.

Normal Income, Expenditure, Assets, Liabilitiess & Journal Posting in the
+ VAT Nominal Ledger with full Reporting for individual accounts, Audit Trail, Trial
Balance, Profit & Loss and Balance Sheet.

ACCESS AND VISA CARDS ACCEPTED NEW “MICRO-STOCK”

Stock Control program, fully integrated with eoo
"Micro-Trader”. 4000 Stock Hems with user + V-A T
defined Codes. invoice and Credit Notes and W

Cash Sales routine. Full Stock Held Reports.
O e n s Ess.oo : V.A.T.

COMPUTER SERVICES MEADOW COMPUTERS

85 FISHERGATE, PRESTON PR1 2NJ 17, LONDON STREET, WHITCHURCH HAMPSHIRE. RG?8 7LH
Telephone: (0772) 561321 Telephone: Whitchurch (025682) 2008

KAYPRO SHATTERS
THE 16-BIT WORLD

& Up until now the world of the IBM compatible

_ N computer has been a great place for the huge
corporations that created it: a world full of

high-priced machines with high-priced options.
It’s been great for the corporations . . . but not

so great for consumers.

Now Kaypro, the price/performance
leader of the portable computer industry,
blasts open that expensive little world.

Kaypro introduces the dynamite new

Kaypro 16, a complete sixteen-bit

computer with an incredibly low price:
£1428 (£2222 with 10MB hard
disk).
Everything you need is
standard: an internal green
phosphor monitor — standard.
Color graphics card, standard.
Serial and parallel interfaces, standard.
Carrying case, standard. A generous
collection of FREE software,
standard.

You can pay £2222 for a complete
Kaypro 16 with hard disk or twice as
mucxfl'gr a comparably outfitted IBM-

The choiceis yours . . . but at least
now you have a choice.

Call IAN DAVIDSON on (06286)
67547 for more information and the
location of your nearest Kaypro.

Trademarks: IBM, international Business Machines, inc.




SANYO0 550 Series — SUPER Discount Prices

SANYQ 550-3X (2x 360k) 869 SANYO CRT 36 Mono Monitor & Lead 120
SANYO 550-6X (2% 800k) 949 ZENITH Mono Monitor & Lead 80
(The above include MS-DOS 2.11, BASIC, EPSON LX80F/T with Centronics Cable 269
Wordstar, Calcstar and MONOCHROME EPSON FX100 with Centronics Cable 539
MONITOR) Video Board and Lotus 123 (req 256k) 445
-IBM/Lotus Video Board (MS-DOS 2.11 Graphic Specials:
‘and GW-BASIC) 145 {Grafiti: Freeze Frame: Joystick) 85
Memory Upgrades 64k (128-192k) 28 (Picasso: Freeze Frame: Joystick) 118
128k (128-256k) 45 BASIC Manuat 27
Disk Upgrades 2x 360k (includes 315 Joystick (2 Button) with ext cable 25
2x800k software) 355 Checkmate (Chess Program) 35
10mb Internal Hard Disk Call  Screen dump (Freeze Frame) 32
MS-D0S 2.11 39 Grafiti 32
Games/Business Send for list Desmet ‘C’ Compiler and 8086 Assem 155
_Serial Interface (RS232) Desmet 'C’ Symbolic Debugger 55
Clock/Calendar Card 59 Superzap 35
Picasso 70 Cornerman (SANYQ's Sidekick) 38
Master Graph 55 M-Disk (Ram disk program} 25
DC-10 25 Mi-Term (Communications Prog) 65
Mi-Key (Keyboard re-definer) 25

TURBO PASCAL (IBM, Sanyo, Ferranti, Olivetti, etc)

Turbo Pascal (vers 3) 55 All

Turbo Toolbox (Isam, Quicksort etc) 49 3 NCS Gift Pack 120
Turbo Tutor 29

Sidekick (IBM & Full Compat Only) 45 Turbo Pascal (v3 With 8087 Support) 89
Sidekick (Unprotected Version) 70 Gift Pack {v3 With 8087 Support) 154
Graphics Toolbox (IBM Compats Only) 45

IBM PC/XT, Ferranti and other compatibles
Add Ons/Upgrades/Software

10mb Internal Hard Disk 699 SELECTED SOFTWARE
20mb Internal Hard Disk 799 DATAMASTER — database program 495
Hard Disk Power Supply (Optional) 145 Flight Simutator 55.
24mb Tape Streamer (No slot req) 849 GEM Desktop & Draw (IBM only) 105
Memory Upgrades 64k RAM 31 MenuEase (PC DOS Menu System) 38
128k RAM 49 Norton Utllities Ver 3.0 69
8087 (5 mhz) Maths Co-Processor 175 Keyworks (keyboard redefiner) 62

GRAPHICS

Expand your IBM/Ferranti etc to 640k Mouse Systems Mouse with PC Paint 175
Microsoft Mouse with Software 165

NCS RAM/Multifunction Card Cherry Graphics Tablet
(With 384k RAM:Ser:Par:Clock (CalComp/Sumnar etc compat) 499
" Games: Software) 249 Two Button Joystick 25
AST Six Pack Plus Multifunction sMARTWORK (PCB Design Package) 895
(With 384k RAM:Ser:Par:Clock Computamation PCB Design from 1200
AST Software and Sideklck) 365 Full system with auto-routing 8000
Serial Card (2 Ports}) 49  AutoCAD from 1000

All major Add Ons/Boards/Software avaitable — Call for prices.

OLIVETTI M24 Desk Top or M21 Portable
(with 640k RAM)

M24 Desk Top OLIVETTI M21/M24 Upgrades
{with 2x 360k drives, 640k Ram, HiRes Mono Memory Upgrades 64k (128k-192k) 3
Mon, Keyboard, Serial/Parallel/Graphics, MS- 128k (128k-256k) 49
D0S2. 1) 1649 512k (128k-640k) 144
As above with 1x 360k Drive 8087 {8mhz) Maths Co-processor 255
and 1x20mb Hard Disk 2699 *Disk Drives 1x20mb Hard Disk 799
M21 Portable deduct Call 1> 10mb Hard Disk 699
Colour Monitor (M24 only) add 299 * may require Expansion bus

Software as for IBM

TELECOM GOLD/COMMUNICATIONS

(SANYO/OLIVETTI/IBM/FERRANTI etc)

v21 V23 V22 Auto Haynes
Modem Price 300/300  1200/75 PRESTEL 1200 Full  Ans/Dial Compat
TelGOLD TelGOLD Viewdata TelGOLD

Buzz Box (Battery) 69 i N Y* N N
Nightingale 95 Y Y Y N Add-on  Future
Digisolve CC2123 140 Y Y Y N A Y
Digisolve CC2123AD 178 Y Y Y e AD Y
Dacom Concord 495 N N N Y A N

* Text only PRESTEL 300/300 ** Emulates Full Duplex
Software COMPUTER VIEWDATA  TEL GOLD
Multicom 129 “IBM etc (Text and Viewdata Graphics)
Crosstalk 129 [BMetc (Text only)
Crosstalk Ver 4 Call IBM etc (Text only}
Mi-Term 69  SANYO 550 (Text only)
Chit Chat 135 *SANYOQ/IBM etc (Text and Viewdata Graphics)

Cable (Modem/Comp) 14
IBM & compats Communications Special:
{Multicom/Digisolve 2123AD Modem and Cable) (Mi-Term/Nightingale V21/23 Modem Cable and
289 Serial Interface) 199
FREE Registration for MicroLink Telecom Gold Box with every modem purchased
TELECOM GOLD — closed user group istration and ¢ y

SANY0 550 Communications Special:

ex DEMO SALE ITEMS

IBM PC’s/Apple Il's/IBM & Apple Software/Books/Various Add-ons and Peripherals
Send for list — Limited Supply

LooK

cower (@

PRICES KA

Look

QuALITY
DISKS

VIO

[

Same Day ., WHY BUY ELSEWHERE _

Despatch e MR e e
of Disks shown in the list below.

«Y» #** THIS MONTH’S SPECIALS ***

4 FREE £2 Marks & Spencer Youcher with every box of MEMOREX disks

NEW Epson LX80 100 cps NLQ Friction Feed £212 + £9 carriage

" a2 ® Tractor Feed for above
3.5" DISKS
BOXES OF 10 DISKS Prices Eer Box (£)
1-4 0-49
SONY 0M-D3440 S/side D Dens 27.00 26.25 25.00
OM-Dasan D/side D Dens 37.00 36.65 35.00
DATALIFE MF350 S/side D Dens 32.00 31.25 30.50
BASF FD3.5 S/side(Boxed in 5) 16.00 15.50 15.00
S10-3.5 SEE-10 Library 8ox For 10 Disk 2.30 2.00 1.75
LB60-3.5 ABA Lockable Box 60 Cep inc Disk Pen 15.50 15.00 14.50
5.25" DISKS
BASF 10 S/side D Dens 10.99 10.50 10.00
1% HR S/side S Dens 11.75 11.25 10.95
10 HR S/side D Dens 12.75 12.50 12.25
20 HR D/side D Dens 16.20 15.75 14.75
10/96 HR S/side Q Dens 17.75 17.25 16.50
20/96 HR D/side Q Dens 19.65 19.25 18.75
5.25 2D D/side 4 Dens 1.6MB 33.95 33.00 31.50
DATALIFE MD525-0lHR S/side S or D Dens 13.75 13.50 13.20
MD550-01HR D/side S or D Dens 17.95 17.50 16.75
MD577-01HR S/side Q Dens 17.95 17.50 16.75
MD557-01HR D/side Q Dens 22.95 22.50 22.00
Hard sectors add £1. Library box add £1.20.
104/1D0 HR S/side D Dens 15.95 15.65 14.95
DYSAN 104/20 HR D/side D Dens 22.95 22.65 21.95
204/10 MR S/side Q Dens 22.95 22.65 21.95
204/20 HR D/side Q Dens 27.95 27.35 26.60
#es See THIS MONTH'S SPECIALS *==
MEMOREX 34317 MR S/side S Dens 15.75 15.50 15.20
3481 HR S/side D Dens 16.80 16.50 16.00
3491 HR D/side D Dens 20.25 19.50 18.75
3504 HR S/side Q Dens 21.95 21.25 20.75
3501 HR D/side Q Dens 25.95 25.25 24.25
5500HD D/side H Dens 1.6MB 35.95 35.00 33.50
HR denotes Disks with Reinforced Hub Rings.
HCK5 Heed Clean Kit with Fluid 14.90 14.50 14.00
Lcs EGLY Library case for 10 Disks - High Quality 1.90 1.80 1.70
LB40-5 ABA Lockable Box 40 Cap inc Disk Pen 13.50 13.00 12.50
LB50-5 ABA Lockable Box 50 Cap inc Disk Pen 14,75 14.25 13.75
LB90-5 ABA Lockable Box 90 Cap inc Disk Pen 16.50 16.00 15.50
LB10O-5 ABA Lockable Box 100 Cep inc Disk Pen 18.00 17.50 17.00
VCK-5 Verbatim 5" Head clean kit 6.40 6.20 6.00
VCD-5 Verbatim 5" H/c disks (per 10} 12.50 12.30 12.10
DPEN BEROL Quality disk pens (per 12) 5.25 5.00 4.75
OL-5 Disk Labels 100 (5 colours) 4.50 4.25 4.00
DM-5 Disk Mailers 4 disk cep (per 100) 21.00 19.50 18.50

8" DISKS

Telephone or write for very competitive prices for BASF, VERBATIM,
and DYSAN disks. ABA Storage Boxes and VERBATIM Head Clean Kits.

PAPER-LABELS
PAP1 11"x9.5" 60gsm 2000 Sheets Micra Perf Clean Edge
PAP3 A4 BOgsm 2000 Sheets Micro Perf Clean Edge
PAP4 90gsm 1000 Sheets Micro Perf Clean fdge 13.50
LAB? 89vmvx36mn 1 on web 2000 labels 7.00
Many other sizes and weights of paper and labels availsble.

RIBBONS - PRINTWHEELS - SOFTWARE - PRINTERS
Please telephone for very competitive prices on a large range of goods.

OFFICIAL ORODERS ACCEPTED FROM GOVERNMENT OR EDUCATIONAL ESTABLISHMENTS.
Plesse contact us for Quantity Discounts (50+ boxes) snd Trade Accounts.

11.00
24.50

10.50 10.00
23.50 22.50
12.75 11.50

6.50 6.00

2/

VA AL 7 7

ADD: £10 P&P for each Computer/Printer/Monitor Purchased
Otherwise FREE Postage & Packing
All prices plus VAT at 15% (except EXPORT). Manufacturers' Guarantees

Send cheque with order to:

NORTHWEST COMPUTER SUPPLIES g’cc LTD)

82 School Lane, Dlld(slll)tli!1 I:\;IIA;I_&I!,ESTEH M20 ORY
Tel: 434
Q R

2 mins M63/A34 Junction — Upgrade fitting service available

ES

Description Quantity Amount

Post/Pack
Total exc
vet @ 15%
Tatal inc

Post age/Packaging (UK)

5.25/3.5 Disks,HCKS £1 /Box* (75p 5+, £5 Max)

8"  Disks,VCD8,C12 £1.3/Box* (95p 5+, £5 Max

LC5,DL5,VCK5/8,VCDS,DPEN  50p/pack (35p 5+, £5 Mex)

Lockable Box,Labels 5/Box (£2 2+, £5 Max)

Paper ,DM5 £3.5/Box (£2 3+,£15 Max)
* Add 30p for First Cless Post

Name e
Address

Access/Barclaycard/Cheque No.

Telephone Orders Anytime 01-868 9548

Pinner Wordpro

34 CANNONBURY AVENUE PINNER
MIDDX HAS5 1TS

PCW 10/85

[BARCLAYCARD
VISA




First...

The Ccanon LBP-8 Laser Printer

and foremost

The ixpertisg of . & S e o S ox%erlayffaﬁih' are only
Canon has produced a a few of the features
prilnter whif%h is not § ? s :- :.: § p s s 2 s ivahiCh }r;‘lake the Canon
only cost etficient, ser the most
corr}llpatible and S S % 2 2 compatible; flexible
co(rinpacg, but as fast iij ® printerhever. il
todays business world. Tmi uality compliments
It's sgeed and quiet CO mpu ter P ro d ucts L' m 'ted quality, and that's why
performance are only Enfield Hall, Enfield Road, Edgbaston, the foremost distributors
equalled by it's Birmingham B15 1QA Telephone: 021-454 2288 MEKOM are so confident of
e&icien as.it whispers London Office Telephone: 01-837 7765 the Canon Laser that they
it's wayct%'lrough any workload. The end result,ina  are offering a five day “No strings” trial. Clip the

coupon to sample the support and expertise you

choice of type faces, is a dlarity of presentation
would expect from a protessional distributor.

which will enhance any business.
Letter quality printing at 8 pages per minute, full

Diablo 630 emulation, line drawing and forms Like we say~First and Foremost”

Please complete and return to: Mekom Computer Products Limited. 8 D Please contact me immediately to arrange my Five
Enfield Hall, Enfield Road. Edgbaston, Birmingham BI5 1QA. ?;&i’ffsflml of the Canon LBP8. My compiter
Name _ - Position __ 8 =
D Please contact me immediately to arrange a
Company . — = demonstration of complete Laser Printing System
4d comprising Canon A200 Micro Computer, Canon
Address . = — - = - Laser LBP-8 and “Wordcraft Laser" software.
B 1 - ) Id also like to know more about other Mekom Products.
Olivetti Daisywheel
Do Canon A200 PC.
Telephone POW 1085 D & Dot Matrix Printers. D



September 13th sees the launch of a new age in computing.

” COMPUTING

i

A brand new magazine for the "<&
serious computer user. . .

.Issue one willinclude “The leap to
16 bits”", how compact discs will
revolutionise data storage,
electronic mail, how and why? And

. much more.

i If you take your computing

seriously, order Computing Age

now!

2106 ONT0 600

ial 32 page
ING - qissue asPectd
»C PROGRAMM iththe 5hvs‘ :‘5:: generation of
e as espp“ca‘ions.

ke -
‘t’:'l?:ros and their 2




NEW AND DEMO STOCK AT

MORGAN

(All plus VAT)

APPLE — software AST Megaplus Cards....... £175 | BBC
Apple Writer.......cccccoeeeenn. £30 | Tallgrass Hard Disk......... £600 | BBCmodel B.................... £195
Apple Quickfile.................. £25 | SDLC.....ccooviiiiiiiiiicns £45 | Bit 24 printer..................... £30
Multiplan ......cccooovenieienen. £30 | AT Serial Cable.................. £45 | Twin 80 track drives........ £195
VisicalcIT........ocovvinnnnnnn. £43 | AT Parr/Ser Cable ............. £80 [ MISC
80 Col Card for 11e............. £25 | IBMPortable.................. £1100 | HR 25 oo, £450
Parallel Card ..................... £30 | IBMExpansionUnit...... £1000 | Atari600x1......ccccevvereuenne £45
Serial Card...ccovvvvveveinvnnnen £45 Lotus123....ccovveniiniiiiieiennns £225 Microvitec Mon....oooovnnnn. £150
UHF Modulater................. £15 | HMSPC,AT,XT,PORT...... £50 | Honeywell L32................. £195
Visiterm/Visished .............. £35 | PFSserieseach.................. £50 | NEC spinwriter ............... £700
Visiplot....oovevvoveeeiierenne. £35 | IBMPC+10meg............ £1950 | Rioch 1600°S ......cccc......... £550
Business Graphics............. g£45 | IBMXT.......coocvvrnin. £2500 | Seikcsha GP100................ £90
Systematics 11e.................. gxx | Graphwriter.......... e £250 | Taxan Col mon................. £150
Purchase Ledger................ g65 | Persyst Multifunction ..... £150 | Dragon 32..............occcc.e.. £45
Sales Ledger..........ccccco...c.. g65 | Execuvision............. T8 £200 | Kaga mon from................. £50
General Ledger................ ge5 | Hercules B/W graphics card Juki 6100 ..o, £250
N 1701+] - O £65 £225 | Microwriter.........ccc........ £195
Invoicing ......cccccevvuuveriennnns £65 | ACT HP 7470A ..., £600
Disk Controller................... £45 | Apricot Twin Drive Oric Atmos ........ccceceevvenenns £45
INTEGER Card ................. £50 | 256k inc Monitor............. £1100 | Oric4penPlot................... £60
Apple Pascal IT & III .......... £45 | ACT printer 15................. £195 | Compaq Port.................. £1300
CCA Database.................... £35 | Apricot Portable............... £700 | Hyperion 256 ................. £1100
PFS11&111..................... £25 | Most Pulsar Grey............... £65 | Enterprise64 .................. £150
Jane...ccooviiieiiiiniieis £45 | Citoh Plotter......oovuvvvii.. £400 | Sharp P6 printer.............. £195
HARDWARE Spgre Monitors ................ £100 | Tandy 2000 HD inc col m2111550
Apple Disk Drive.............. £135 Slrlus‘..................: ............ £1300
Apple Monitor IL& I11 ens | Lotus 123 for Sirius ........ £150 | Compagq Plus............... £2600
App = D Micromodeller.......ooonnn.... £200 | Sinclair QL....................... £150
pplel1lincMon ............ £650 Apricot F1 £650
Apple EUROPLUS........... £225 | [ PTO0 L o0 | DRIVES
Centronics Card................. £30 e e R i e Toshiba half Height 51/4 flop-
Serial Card.......cccccvvvevennnene. £45 | EPSON py drive 400K 80 track.
Silentype Printer............... €45 | HX 20 oo £295 | BBC, QL, Astrad............... £65
Grappler Card.................... £70 | QX 10 oo £800 | Casing and cable ex
Apple 111 discdrives......... £95 | CX21 .o, £95 | J0Meg Hard disc Apple and
Print Mate card.................. £35 | Sheetfeeder LQ1500 ....... £195 | IBM with cont card........... £400
Applelle......ccoeeeennnnnnn. £350 | Keyboard DX 100 ............ £100
Wordstar ............oooocvvemnen. £150 | PX8...oooooovvvveeerrerecerrrennnns £550 | SANYO MBC 2000
Dbase 11......ccoouveriurenene. £150 12" GREEN SCREEN twin
KAYPRO 320k drives cpm............... £395
IBM Kaypro2........... Ao oo B0 .£690 | Over 300 discs
IBM PC Complete.......... £1200 | Kaypro4.......cooevuvvveeeennn. £850 | P/D software
IBM Graphics Printer ..... £295 | Kaypro10...................... £1400 | available

MORGAN CAMERA
COMPANY

179 TOTTENHAM COURT ROAD, LONDON W1

Tel: 01-636 1138
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A PC/XT COMPATIBLE THAT WON'T GO BY

THE BOARD

Prices exclusive of VAT

OUR COSTAR 2000 fully IBM PC/XT
compatible single board computer and
peripherais is most advanced highly
integrated and cost efficient system
available.

ADVANCED DESIGN

The CS-2000 Mother Board is a highly
integrated state of the art design, with a
unique software controlled dual processor
speed system. Enabling all PC software to
be run uninterrupted at high processing
speeds.

When used with the CS-2000 Multi
Function Card, you get a very advanced,
compact system, with all the facilities of a
fully expanded PC/XT

COSTARS rationalisation of board
numbers has resulted in cost saving,
reliability and reduced installation time
benefits.

NOW *
FOR
£1195

CS 2000 PLUS. A complete IBM PC/XT
compatible computer in a kit. Requiring
only a slotted screw driver and 1-2 hours
to assemble and run. Price and compare
our system with others and you will find
most other systems’ options are
standard on ours.

COSTAR 2000

STANDARD FEATURES

* 8088 — CPU, 7MHZ/4.77MHZ
Software Toggle control
8087 Co-processor optional
8K custom BIOS in ROM
6 EPROM SOCKETS
8 expansion SLOTS
Hardware Reset
PC/XT Form, Fit & Functions

* 256K RAM, 640K max

NO RISK TRIAL OFFER

If, after purchasing one of our boards, you
are not satisfied, we will refund your
money (minus post and packing), provided
the board is returned, intact, within 15 days
of shipment.

TO ORDER

Please include your remittance with your
order. Access, Visa and Amex welcome.
Credit Card purchases may be
telephoned. Dealer and O.E.M. enquiries
welcome.

* PC DOS version 2.X
256K parity checked RAM
expandable to IM
8088 CPU
Custom 8K bios w/hard disk drivers
Tape back-up interface (option)
IBM compatible keyboard w/function
keys
12" high resolution monitor green/

CO-STAR LIMITED

sl

i i \

18 MONTH WARRANTY

Our stringent production quality controls
and the high reliability of our boards, has
enabled us to give an 18 month warranty,
and a 6 month exchange program for
defective units.

MULTI FUNCTION 2000

STANDARD FEATURES

* Floppy Disk Controller

* Real Time Clock, with battery backup
= Dual Serial Port, one optional

* CENTRONICS parallel printer port

* RAMDISK

* Printer SPOOL

amber

2 slimline 5.25 floppy disk drives 360K
storage each

Power-supply is hard disk compatible
110-220 VAC, 50-60 Hz

Centronics printer port

Serial/modem port

RTC, CAL w/batt back-up

Case and cables

321Bridgegate House, IRVINE, Ayrshire, KA12 8BD

Price exclusive of VAT

Tel: 0294 76252
Easy Link No. — 9289001
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Bill and Vea — ‘I must admit I had always avoided ma

For Bill work had always come first, but when he thought of settling down he
realised how difficult it is to meet new people. Dateline was the answer. When
Bill joined Dateline he liked being able 10 ask for what he wanted in his ideal
woman, but Bill's ideal turned out 10 be Vea, who wasn't at all impressed at
first! Vea who had been divorced, joined Dateline because she very much
wanted 10 get married again, and met several men she found both attractive and
good company. But she says 'Bill just grew on me." and they were married eight
months after they first met.

trimony’

Deborah and Frank —
‘There’s always somebody
who wants to be loved’

‘I think that's what everybody
wants' says Deborah. ‘I joined
Dateline to have some fun. [ don’t
like being on my own — I'm not cut
| out for it. | have 1o be needed by

| somebody and | need somebody
too.’ Frank, 25, joined Dateline
because his friends were scattered
overawide area, and he didn’t meet
any women at work. This couple
exchanged letters regularly before
thev met, but when they did, their
eves mel, and that was that!

> 1 1 1 K B R R |

finding
ideal partners

for
real people

If all your friends are married, you’re not meeting
anyone at work, you’ve moved to a new area or you
are newly single again, joining Dateline is really just
a sensible way of meeting lots of compatible people,
and perhaps someone special ...

Many thousands of couples have met and married through
Dateline; people just like you. The Dateline questionnaire is
designed to match couples through many facets of physical
type, personality and life-style; not just matching those who
want to meet people similar to themselves, living in a specific
area, but those who want to meet someone different. You
choose the sort of people you want to meet.

If you think you would like to join the many thousands of Dateline
members all overthe country who have been finding love and happiness,
whether in marriage or just a whole new social life, simply complete the
questionnaire below. We will send you confidentially and completely
[free, full details about Dateline members who are compatible with you.
Sendto: Dateline Computer Dating, 23 Abingdon Rd., London W8 6AH.

Tel: 01-938 1011. e
b )¢
29 Manchester St Wi “‘i

Computer Test to Find Your Ideal Partner

START HERE B | am over seventeen and would like you to send me
1 Do you consider yourself: completely free and without obligation a description of my
[ Shy [ Gencrous ideal partner. Plus a free full colour brochure and lots more
g Extrovert [ Outdoor type information about Dateline. | enclose two first class stamps.
Adventurous “reative
[ Family typc %},::.:; 3 Yoursex ... putMorF  YourHeight.....ft .. .ins
{0 Clothes-conscious [ Intelicetual YourAge yrs Age you would like to meet Min.  Max
Indicate which activities and interests you enjoy by e
} placing a ‘1’ (one) in the appropriate box. i you dislike a Christian Name
. . . particular activity, write 2 ‘0’ (nought) in the appropriate SUMAME . ......oooeiiiiiiii e
Christine ‘_"'d .T'mo'hy — ‘He box. f you have no preference, leave the column blank. Add
thought hl.sfnends would laugh e D Pop o [: Politics T@SS oororrrmmmmsem s e e - TR o T
but they didn’t.’ [ Fashion ] Classical music TSR TS s+ S TR S o
Tim found that the break-up of a (] Pubs ] Alfl/l_.ilcrulurc e SRR o+ oS s+ s o « o SRRy R B sl
relationship had left his confidence rather (] Sport (] Live’ theatre Nationality ............... ... Religion ...................
dented. 'So I thought I'd join Dateline [] Pets ) O Science or technology Occupati
because at least that gives you an initial (] Folk music [ ] Creative writing/painting UPALION ...v. oo s mT Send todayto:
point for meeting people.’ Chris had only (]Jazz ) O Poetry Dateline Depi PCF
been a member of Dateline for two weeks 0 Travelling 0 Philosophy/Psychology/Sociology 23/25 Ab'ingdon Rd
when Tim contacted her. They mel, and (1 Cinema (1] History/Archacology London W 8.
she thought immediately, ‘We're going to Good food  [[] Conversation 01-938 1011

geton!'. They did — and a year later were
married.
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128k MEMORY
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Increase the power of your /‘éﬂn@(m’n with this
memory upgrade from Cdata COMPUTERS LTD. The
upgrade, which removes the expense of buying the
expansion box and power supply {(cost approximately
£280 + VAT), provides up to 128k of memory and,
together with the available disk drives, allows most
CP/M 80 software, including:

WORDSTAR, dBASE Il and SUPERCALC to be used.
The upgrade costs £118.00 inclusive of VAT and p&p.

For full specifications and order form, write to:

THE TECHNICAL DIRECTOR
Cdata COMPUTERS LIMITED
9 SEA ROAD
BEXHILL-ON-SEA

EAST SUSSEX TN40 1EE
TEL: 0424 212591

(Eata Computers Ltd

Tradecom Ltd are pleased to announce that
Cdata COMPUTERS LTD, have been appointed as the official

UK servicing company forM;ﬂcomputers.

—— —— JHighest Quality

Lowest Prices

Free Delivery
Unbranded 54" DS/DD from 80p

A double sided, double density unbranded floppy supplied in boxes of 10, with
envelopes and write-protect tabs. Will operate on most single and double sided
systems. Full replacement guarantee,

Prices per box of 10 (excl VAT) 1+ 5+ 10+ 25+ 50+ 100+
400.001 DS/DD 48 tpi 9.90 9.20 890 8.60 8.30 8.00

Branded StorageMaster Disks from 98p

|

Prices per box of 10 (excl VAT) 1-4 59 10-24 25-49 50+
402.002 SS/DD 48 tpi 1190 11.20 10.80 10.30 9.80
402.003 DS/DD 48 tpi 1490 1390 1340 12.90 12.40
402.005 DS/QD 96 tpi 1990 1890 17.90 17.40 16.90
409.002 Seel05%" Lib Caseeach 230 205 195 1.85 1.75

Branded Fuji 3%%” Disks from 2.19

Prices per box of 10 (exc| VAT) 1-4  5-9 10-24 25-49 50+
405.011 MF1DD Single sided 135tpi  27.90 25.90 23.90 22.90 21.90
405.012 MF2DD Double Sided 135tpi  36.90 34.90 33.90 32.90 31.90
409.001 Seel103'%" Library caseeach 230 2.05 195 185 1.75

Bulk Fuji 3%5” Disks from 1.86

Full specification Fuji Film 3'%2" disks supplied in bulk form, No brand labels,

packed in boxes of 100.

Prices each (excl VAT) 100+ 300+ 500+ 1000+
405.111 MF1DD SS 135 tpi 205 198 192 1.86
405.112 MF2DD DS 135 tpi 280 270 260 250

—

1. All prices include an Class delivery {U. K mainland) but exclude VAT, For urgent deliveries or
outside U.K. mainland, please telephone for delivery charg

2. Telephone orders can be accepled from Government bodies, schools etc, or with 2 VISA card.

3. Send cheque made payable to “IDS Computer Supplies”, with order to the address below.

IDS Computer Supplies
i

PO Box 436 Milton Keynes MK13 00X
(0908) 310896

System Science

C COMPILERS

AZTEC C86/COMM with lib sources, ROM supp,
all mem mod, 8087 £375

PC-DOS, MS-DOS, CP/M-86
DESMET C with ASM, Linker, Full scr ed, OVI%

g%?leljlpsPcreen debugger 55 CPM-80

AZTEC CII/PERS with ASM, Linker, ovl  £160
DOS-LINK for Microsoft .0BJ Compatibility £45 G ; .
DRTTIGE o roauras LINK, the pro chois a)  AZTEC CICOMM b sources, ROW supp, Mee

memory models, 8087 suppon

com| 5
CI OPTIMISING C86 incl. library sources, s’;:la g SOF%IIARE TOOLWORKS C/80 & MAT"PAKW]

I|g mem mod, 8087 5
BDS C £125

OMPAK £90 .

. ECO-C for tight Z80 code £185
;dolgygusOFT C ver 3.0 — all Intel mem modzs‘75 APPLE DOS 3.3
AZTEC I?BB/PER with ASM, Linker, overlays and AZTEC C [ with ASM, link, FS Ed, shell and
PC-GRAPHICS £160 more versions for ProDos “real soon” £160
DR. DOBB 'S JOURNAL
MS-DOS C COMPILER REVIEW £4

PROGRAMMER’S TOOLS AND C LIBRARIES

packa% e for DBASE applications to C £895
Iang es C TREE by Faircom (source). B tree file manager
REENLEAF GENERAL FUNCTIONS Dos & Disk, libra

Video, Strings, Time, Date, Keyboard £175 PLINK-86 Overlay linker £345
GREENLEAF COMMUNICATIONS LIBRARY € DOC by FigureFlow. C program

lnterrufn control, Ring Buffering, Status & documentation aid with cross referencing £275
Control £175 PROGRAM TUNING KIT performance analysis

C FOOD SMORGASBORD for Lattic C. Dec Arith,  for most compiled languages £145
Low lev I/0, PC-BIOS Intertace €150 C BROWSER screen display of C source code
C_to_ DBASE (source) functions to work with files via program structure £125
DBASE data and index files £145  BASIC-C library (source). Aid for conversion
DBASE to C with CENGLISH. Conversion from Basic to C £145

H

PANEL — screen handling package for most

LISP and PROLOG

PC-DOS, MS-DDS and CP/M-86

MULISP/MUSTAR a solid performer  £215  MUMATH/MuSIMP Symbolic maths package

TQ LISP for PC-DOS only, inci 8087 suppor;:1 . SOFTWARE TOOLWORKS LISP/88 45
micro-PROLOG (uses only 128K) £195  CP/M-80

micro-PROLOG ver 3.2 (full memory, windows) MuLISP/MuSTAR with LISP editor etc £190

£345 SOFTWARE TOOLWORKS LISP/80 £45

micro-PROLOG £95

APES for micro-PROLOG £195

LABORATORY MICROSYSTEMS FORTH-83

PC-FORTH for PC-DOS £85 PC-FORTIH- provides 32 bit pointers, include
8086 FORTH for MS-DOS (incl Apricot} and PC-FORTI 2195
CP/M-86 £85 B TREE Index manager

Software Floating point extensions £85 Advanced Colour Graphics(PC-FORTH only)£95
8087 Floating point exiensions £85 2-80 FORTH

ASSEMBLERS and CROSS-ASSEMBLERS
PC-DOS, MS-DOS & CP/M-86

Microsoft 8086 Macro Assembler (with DEBUG ~ CP/M-80
& LINK £139 Microsoft MACRO-80 £185
2500AD 8086 and linker £89 2500AD 280 Macro and linker £89
DR Assembler Plus Tools £185 DR Assembler PLU £185
Cross Assemblers 6809, 68000, Z80, 8080 and  Cross Assemblers 8086 6809, 6502, 68000
more \ Call  and more Call
FORTRAN PASCAL
PC-DOS, MS-DOS, CP/M-86 TURBO PASCAL 3 £55
Microsoft FORTRAN-77 £295 with BCD or 8087 option £109
Pro-FORTRAN 5’66) £295 TURBO TUTOR £35
RM-FORTRAN 77 £495 TURBO TOOLBOX £55
CP/M-80 TURBO GRAPHICS TOOLBOX £55
Microsoft FORTRAN-80 £465 PRO-PASCAL CP/M-80 £295
PRO-FORTRAN (66) £295 PRO-PASCAL MS-DOS £295

EDITORS and WORD PROCESSING

FINAL WORD — PC-DOS, MS-DOS, CP/M-80. EC-Editor (PC-DOS onty) Multi window, multi-
Forauthonng tech writing etc power!ul file, 9|pP s access, fi

ast
VEDIT PLUS PC-DOS & MS-DOS. Mutti file
SEE for IBM PC and Apricot. Neat and nifty editor, configurable, good text formatter  £215

FlrsTlme C (PC-DUS). Syntax checking, needs

macro editor
PMATE for IBM and Apricot. Powerful, 256K pl £275
configurable programmers editor £185 FIrsTlme PASCAL (PC-DUS). Syntax checklng,

for MS-PASCAL

DISK FORMATTING UTILITIES
UNIFORM read, write and format disks from CONVERT for IBM-PC, can add own-formats to
many machines for IBM-PC and AT, Epson list £95
QX-10, Kaypro, Osborne £

HSC CO-PROCESSOR SYSTEMS

For 280 Systems from £655 For IBM-PC
— choice of 8086, 68000 at 6 MHZ — M68000at 10 MHz
— MS-DOS or CP/M-68K included — CP/M-68K included (with € Comp)
— 256K to 2.25 M memory — 059-68K optional
— use RAM as RAMDISK under CP/M-80 — 256K to 2.25M memory
— runs on most Z80 systems — 2 serial ports
— simple 10 use simple to install — Real time clock
— provision for Math Processor chips — Provision for Math Processor
— installed for IBM option slot

from £945

Al prices are exclusive of VAT. Please édd £3 p&p, plus VAT to your order
6-7 West Smithfield, London EC1A 9JX I
-

Tel: 01-248 0962
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Express Computer
Consultants Litd.

EQUITY & LAW HOUSE, 102 QUEENS ROAD, BRIGHTON BN1 3XF

HARDWARE AND SOFTWARE FOR IBM, APRICOT, APPLE, MAC, SIRIUS AND
DEC. PLUS COMPUTER STATIONERY, MEDIA, FURNITURE AND BOOKS.

OVER 300 PRINTERS AVAILABLE FROM OUR PRICE LIST,
INCLUDING: ADMATE, BROTHER, CANON, DIABLO, EPSON,
HEWLETT PACKARD, HONEYWELL, JUKI, OKI, OLIVETTI, NEC,
MANNESMAN TALLY, QUME, RICOH, STAR, TOSHIBA AND
MANY MORE.

FULL RANGE OF DOT MATRIX, LETTER QUALITY, DAISYWHEEL,
SPINWRITER, PINWRITER, LASER JET AND PAPER JET PRINTERS.

ECUSE ST riest ARE JUST A FEW OF QUR BRICES.

BROTHER 2024L ... £985 MANNESMAN MTI60 ... £510
MI1009 .......... £170 TALLY MT440D . £1625

HR35 ..ooo.. £7190 MT420L .. £1250

EPSON FX100 ....oorcororen £495 QuME 11/55R0 ... £1825
LQ1500 (inc. 'F). £915 12/20 (Parallel) .. £540

HP Laser Jet ... £2500 OLIVETTI DY450....... £950
NEC 3550 ..ooooeevreseeesee £820 DMB580 ........ £1050

HEWLETT PACKARD WHILE
HP7470A TAST

TRACTOR FEEDS, SHEET FEEDERS, ACCOUSTIC HOODS AND
CONSUMABLES AVAILABLE FOR OUR FULL RANGE OF PRINTERS.

m WE ALSO SELL AN EXTENSIVE RANGE OF SOFTWARE PACKAGES INCLUDING:-

LOTUS 123 £325 FRAMEWORK ....ccooon £350
DBASE II £250 SYMPHONY ...ooonreersernn £425
DBASE £325 WORDSTAR 2000 .......... £215

AND MANY MORE Al orders subject to delivery charge and VAT

CALLINO273 204377
Express Computer
Consultants Litd.

EQUITY & LAW HOUSE, 102 QUEENS ROAD, BRIGHTON BN1 3XF. Telephone BRIGHTON (0273) 204377
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The ITT XTRA XP

has arrived.
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When we introduced the ITT XTRA, we knew it would
be a tough act to follow. '

After all, how can you improve on full operational compati-
bility with the IBM PC/XT?

Enter the ITT XTRA XP.

An IBM compatible high performance personal computer
with up to four times the processing speed of the IBM XT.

For around the same price.

And, with its 80286 processor, it’s up to 30% faster than the
IBM AT. But, of course, speed may not be your mainrequirement.

So, what else does our latest star performer have to offer?

Standard features include 512 Kbytes high Speed RAM,
40 Kbytes ROM, 360 Kbyte floppy disk drive, 10 Mbyte or
20 Mbyte hard disk drive, ITT’s unique disk caching software
and 5 IBM PC/XT compatible expansion slots.

Optionsinclude afurther 128 Kbyte RAM expansion on the
motherboard, 512 Kbyte to 1 Mbyte expansion board, integrated
graphics adaptor and dual mode monitor.

The new ITT XTRA XP offers all this and less.

Because, thanks to its compact, crgonomic design and
tilt/swivel monitors, the XP is extremely economical on work
space as well as your budget.

For further details,simply call Freefone XTRA, now. Or fll
in the coupon. And find out exactly why we say ‘ star is born’

l_——To: Steve Woolgar, STC Data Systems, Holbrook House, Cockfosters Rd.,——-I
Barnet, Herts, EN4 0BU.
Please send me further details of the new ITT XTRA XP.

PCWI

| |
| |
l Name |
| Position |
l Company. '
| Address_ __Al ", l
| | ::muul e |
LTelt‘phonc_ ) - é"l'% SYST EIIIVI1“; |



Back-up your PC/XT/AT-
Olivetti,Compaq, Ericsson, Philips,
with the CRISTIE TS1000.

@® The TS1000 backs up all files @ Selective restore.
through afile image or selectively g needs no internal slots
acks up files (modified files only, '

dated files etc.) ® Friendly menu driven operation or
@® Directory of files backed up command line. .
available on screen or printer. @ Password protection of data

volumes.

@® Designed, manufactured
and supported
in the U.K

@ £955 end user.

- Cristie Electronics Limited,
Rodney House, Church Street, Stroud, Glos. UK.
Telephone 04536 79821. Telex 43551 Cristy G.



7 CLEARANCE SALE!!
N
UNREPEATABLE BARGAINS!!
Mo maz MN;‘ ; We are clearing a strictly limited number of stock
and ex-demo items at unrepeatable prices
2NTERS Y mowr7022 |k
9"Monitors ......ccccveeeeennnneen. R = T R T e
Portabte Computer
MONOCHROME MONITORS i
DOT MATRIX PRINTERS A e Point7Upgrade..............coennee. SR - SRR R
(while stocks last) £65.00 512KRAMBoards ..
@‘ The New Epson Printer with ghi"ips srzwsoz Sam.00 128K RAMBoards
NLQ, 100 CPS, 10" wide friction fteed reen Screen 9. N
oy T Phillips BM7522 Point32LANBoards........... —— v o | £135
EPSON LX80 £229.00 pmber iﬁf;oe;‘G £95.00 EVENYMAN......oocciiiiaiiiiiii it st e £225
aga L
The New Seikosha Printer with :;::?()((;;;ggA £103.00 SIRIUS/VICTOR
nglgr‘ TO e Ultra Hi-Res Amber £120.00 CPMCard.....cocccoeeeiviiviiiieie e T Ll e < TSRS eEnlTEr £75
Seikosha SP 1000A £229.00 R Eerguson MMOZ P31 = Keyboard.......... oo~ e iobao MR oo asa00051 50008 R £125
Kaga KP810 (NLQ) £269.00 Ferguson MM06 Amber £97.00 dBase” ............................... Mesreererssssessaaennsrnees Besenes Cerenenns £1 95
Kaga KP910 (NLQ) £€379.00 Ferguson MMO02 P31 |
| Canon PW 10B0 A (NLQ)  £269.00 Green £108.00 RIlkigRaywise
Canon PW1156 A £379.00 Ferguson MM0Q8 OTHER
S o P e GG - Applel/FX80/VisiCalc.......... i et s £595
ey FX80 o Ed6s0a Microvilec 1431 Std Res  £212.00 Kaga 12" ColourMonitor. ..........ccoccooveivimiiniiicce e £250
pson 495. icrovitec 1451 Med Res  £275.00 H
Epson AX100 F/T £399.00 Microvitec 1441 High Res  £420.00 FX80withtractorfeed............oooioiiii -....£250
Brother EP44 £228.00 gﬁcrovitec 2030 CS20 IEEE/Sirial ConversionBoX.........coooevveeieiiiiiiiiiiiipes £85
Brother M1009 £195.00 td Res £435.00
SR et S o (AR EpsonFXRange 16KBuffers ..., £95
MERLES €28b100) Stdiiles ER28:75 ALL PRICES EX VAT AND DELIVERY
DAISYWHEEL PRINTERS Microvl IR . . .
o (T £378.00 r::aﬂ;css e £320.00 Call Paddy Kerwin or Eileen Swift on
Suebroo T Eooo | funRes . £2%800 01-928 2629
ol W
Jukl 6300 £799.00 TV MONITORS ' 99 Southwark Street
R PR R Fi
S%ﬁ?e 20 FIEES £287.00 ni'%”é‘é? £€228.00 London SE1 0JF
Canon PJ1080A £440.00 Phillips CT2007 £219.00
Seikosha GP700A £399.00 Nordmende
Epson JX80 £570.00 (Remote Control) £229.00
PLOTTERS
Penman Plotter (complete ZAO_NITOR ACCESSORIES
: PR nti Glare Safety Screen €17.50
w.lth utilities & cables) £275.00 Dust Covers from £4.50
::SYO:'g'i'_‘;’OMT gizgg Monitor Stands Wooden U v 3M DISKETTES
: plynth £11.50 2
N Monitor Stands Tilt and Z Price per box ot 10 | 1-4 | 5-9
Thenew special { ¢! “ . O L SIS D/D | 15.00] 14.00
elkosha Printer Ofter
SP1000A £229.00 — 51" 9/S  D/D 119,10/ 18.00
m S/S Q/D|23.00]|20.70
>_ D/S Q/D | 2480|2280
You may purchase any of the items m IBM PC AT | 44.00 | 39.50
TWILLETAR COMPUTERS LIMITED A | | 3.5 35 340013100
L .
All you have to do is 1o list your b P T FINDER D/S 44.50 | 41.00
7/ irements on a sheet of paper. . ;
post it 10 us quoting ref 1001 Prices Exclude VAT
PRINTER ACCESSORIES and we will despatch your goods Authoerud Dllltrlbuwlct m
TRACTOR ADAPTORS within 24 hours. Please add the Data Recording Products 3M is & trademark
s s following amounts for Postage and We stock an extensive range of ribbons at low prices.
R v Packing: 9 .
e £129.00 e W i - Order all your Computer requirements from Pathfinder
HR il el Loy ltems Below £50.00 add £2.50 Computer Systems and you may be sure of prompt
Brother HR15 £95.00 Items below £100.00 add £3.50 delivery, superlative value, and efficient trouble free
Items over £100.00 add £8.00 operation.
Export Qrders welcome. Please ring APRICOT COMPUTERS
e s - forgelais Fle 256K 1 x 315K disk drive £519  Xi10256K 10Mb Winchester £1999
s | ccessivisacamomoloens | | EzEEGaG,,,, g GRS g
¥ x Isk drive & mouse ... ) inchester
Quendata DWP 1120 £165.00 | CALL US ON OUR NEW SPECIAL F10 512K 10Mb Winchester & mouse ... £1749  Xi20s 1Mb, 20Mb Winchester £3125
Brother HR15 £212.00 LINE FP512K 1 x 720K disk drive & mouse ... £1149  Cashlink Accts, for IBM, Apricotetc. .. ..£495
Printer Leads from £8.00 PC 256K 2 x 315K disk drive. £1149  Cashlink Accts, for F1 .. £375
A 01-571 5938 / PC 256K 2 x 720K disk drive . |£1309 Wordstar 2000(512K) . '£325
N APRICOT 9" MONITOR. ... ..£155 12" monitor £195 10" colour monitor £349
ﬂ Ring for our up o the minute prices for Oftvetti and Kaypro (1BM compatibie) computers
TELEPHONE ORDERS We can supply a variety of Software packages for any
“ (01)574 5271 format, as well as an extensive range of Dotmatrix and
Daisywheel Printers. Please contact us for our
Telex Number 25247 attn TIL COMPETITIVE QUOTATION.
We accept Official Orders from UK Government and
I st ar omputers Educational Establishments.
Accens
Pathtfinder Computer Systems
55 Bridge Street/Motor Street
Manchester M3 3BQ
. Telephone 061 - 72/7707
1 17 Regina Road, Southatl. MIDDLESEX. UB2 5PL ) SISpITHEER| -SS2izhamT0
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‘Unix — new hope
from Torch

Around October, a British
micro will appear from Torch,
capable of running the same
operating system that so
surprised the world on the
Amiga — Tripos.

The new machine will be
Unix-based but with a
difference, say my sources. It
will have Mac-like
friendliness, amazing
communications (including
networking) with a colour bit-
map (that means graphics)
display, and | expect several
better-known micro
companies to sell this
machine under their own
name.

The Tripos option,
however, remains just a
dream at present — a dream
shared by Metacomco, which
wrote AmigaDOS (a version
of Tripos) and Torch senior
management.

To put the operating system
onto the Torch Triple-X would
be the work of a few short
months and would certainly
cost money — but, also,
certainly less than £50,000.

Torch is basing its hopes of
success with the Triple-X on
the enthusiasm of the more
established micro world, plus
a recipe cooked up by Jean
Yates of Yates Ventures, a
Unix expert company in the
States.

Yates predicted that the
next ‘hit product’ would be
Unix System V based, with
user-friendly interface and
strong communications,
backed by one or two big
names.

Apparently, at the time, she
was thinking of AT&T’s Unix
PC with the backing of Olivetti
— but as time goes by, the
Olivetti link with AT&T looks
to be choking over the Unix
PC.

My own instincts suggest
that Unix is too unwieldy for
the purpose, but sources
say that the main problem
seems to be thatthe AT&T
micro doesn‘t really have a
sensible solution to the
need for icons and windows
under Unix.

This is not to say thatI'm

Just when you thought it was quiet in the industry, the rumblings

continue. Torch promises Unix-with-a-difference, and Robert Maxwell

does a U-turn on Sinclair. Guy Kewney delivers the news.

convinced that even Torch
has actually solved the
inherent problems of turning
Unix into a personal
computing operating system.

The possible benefits of
multi-tasking and memory
protection (to reduce the
effects of faulty programs, say
Unix admirers) have to be
weighed against the
enormous amount of code
that Unix involves — full Unix
V can require a 10Mbyte hard
disk to work properly.

Apparently, the Torch
design goes a long way
towards overcoming these
problems, and | look forward
to bringing you more details
as they become available.

But what really fascinates
me is the possibility.of a
cheaper version of the Triple-
X, with AmigaDOS or Tripos,
at well under £2000. | think
there’s real potential for a
British-built Tripos machine,
and it's a shame that neither
Torch nor Metacomco has the
kind of spare cash that would
make it possible to create
such a machine.

A new broom

Both Acorn and Sinclair now
have new bosses — and how
nice it would be to hear hopes
for a revival in the fortunes of
both micro suppliers.

| suppose you could argue

‘| that the withdrawal of Robert

Maxwell from Sinclair
Research must be a good
thing in the long-run, judging
by the way Maxwell has been
making a fool of himself,
running The Mirror. But what
other encouraging signs are
there?

Nigel Searle, the previous
managing director of Sinclair
Research, is now running the
US branch, and telling
journalists over there: ‘We
would give you a QL to test,
but we can’t afford the
necessary radio/TV
interference tests.’

The new UK managing
director is Bill Jeffrey,
managing director of the TV
and communications division.

Obviously he's a wonderful
catch. Sir Clive issued a
statement: ‘Since Mr Jeffrey
joined the company, the
number of outlets stocking
the Pocket TV has
mushroomed.’

Unfortunately, wonderful

catch or not, he's not the fish
the company was after. At the
time that ‘Uncle’ Clive was
originally telling me about the

.£12 million that 'Captain Bob’

Maxwell was putting into
Sinclair Research, he told me
a bit about the man he’d been
courting.

And the man who had ‘as
good as said yes, provided we
got the finance’ was working
for another computer
company, said Uncle Clive. |
don’t doubt that there was

L such a gem in the wings, and |

wonder why they pinched Bill
Jeffrey from the
communications side
instead?

At Acorn, the
announcement of a new high-
performance computer was
delayed for a month forthe
very simple reason that
publicity consultants
reckoned, quite rightly, that.
no-one would pay any
attention to the machine until

| the financial problems were

sorted out.

Now, officially, the financial
problems are sorted out— a
new series of deals with
banks, creditors and the BBC,
coupled with a new group
managing director Brian Long
— gave Acorn the chance to
announce the Acorn co-
processor Workstation.

Shortly after that, a truly
revolutionary ahnouncement,
the Reduced Instruction Set
Computer (RISC), the ARM,
was announced.

in the long-term, this is very
encouraging, and good news
on a similar level to the
development of the
Transputer at inmos, or the
wafer-sized memory project
at Sinclair.

But in the short-term, ittells
us nothing about plans for the
BBC Micro, or where Acorn
will getits money for the next
six months.

Inevitably, no-one took
much notice of the hardware:
they had read neatly between
the lines the news that the
BBC Micro must go.

No-one at Cherry Hinton,
the Acorn headquarters,
seems to be in charge of
developing the BBC Micro
itself, and the long list of
people who have left includes
many who were working on
that side.

Based only on unofficial
reports from ex-Acorn
workers and managers, |

expect the BBC Micro to be
pensioned off before
Christmas, except as an OEM
product to people like Torch,
and others who will package it
inside special-purpose
business hardware.

The new scientific micro,
had it been launched this time
last year, might well have
saved the company. Butin
mid-1985, nothing about it
makes me feel that Acorn yet
grasps that the otd market for
micros has changed, utterly
and completely.

Like the Apple Il, the BBC
Micro is a classic design.
Unlike the Apple Il, it has
hardly been developed, and
its original mass market has
moved on. | fully sympathise
with its fans, who can see no
wrong in it. But when
someone can say that ‘an
hour or two with View will tell
you more about word
processing than two weeks
with WordStar’, all | can
respond with is: there's no
accounting for masochism.

PC2 or not PC2

Whether or not IBM is telling
the complete.and
unvarnished truth when it
says thatit never had any
plans to launch the PC2 this
year, you can bet thatitis
being accurate when it now
promises that the machine
will not be launched.

Plans, inside IBM, are
strange things. Until a
machine is actually available
from the warehouse, it never
pays to speak of plans as
‘plans’ — merely as ‘options’.

The options facing IBM until
it made this statement (and
accused the Press of being
‘irresponsible’ in writing
about the PC2) included a
possible 80286-based, desk-
top, XT price-level machine.
They also included a lap-held
machine, possibly battery-
driven. The lap-heid machine
is an option on the ‘plan’
level, even now. The PC2,
however, is a serious
embarrassment to IBM as itis
still earning money from the
PC/XT.

In the same way that Apple
refused to produce anything
which would make the Apple
Il obsolete until IBM had done
the job for it, IBM is now
addicted to the PC. The AT
has been deliberately
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designed to be too expensive
to compete, and the PC2 has
been killed off.

Killed off? How can it be
‘killed off’ if it never existed?

The answer is that the
‘option’ to launch the PC2 had
been worked outin some
detail inside IBM, and could
have been translated into a
‘plan’ two months ago.

But the option didn’t show
an improvement on the PC's
low profitability (by IBM’s
standards) and so the
corporation saton it.

Amazing
conversion

The arrival of Metacomco as a
serious supplier of systems
software is starting to
produce uneasy reactions at
the established companies in
this area — Microsoft and
Digital Research. The
apparent rivalry between the
Amiga and the Atari has had a
truly profound effect on the
religions of executives atthe
CP/M company, Digital
Research.

The main problem, of
course, had been the collapse
of the imaginary computer
market.

The imaginary computer
market was that collection of
no-hope American micro
makers, which had nothing to
offer the world except an
imitation of the IBM PC,
without the attraction of an
IBM guarantee or even the
certainty that it would run IBM
software.

These people aill submitted
estimates of their next five
years' turnover to experts.

The experts added it up,
and produced a projection of
the micro market based on
reports of present sales which
were lies, and assumptions of
future sales which were pure
fantasy. Eagle, Texas, NCR,
Sperry, AT&T and a lot of
others who are {some of
them) still in the business.
Most of them sought
credibility by buying

enormous numbers of Digital

Research operating systems,
and they mostly announced
what they thought the
contract would be worth if the
machine sold in thousands.
Why, | even remember
Apricot predicting millions of
pounds worth of Concurrent
DOSsales . ..

Anyway, it never happened,
and after several years of
preaching the gospel of ‘true
concurrency’, Digital
Research has suddenly
become a disciple of the
alternative approach. 'Keep
the programs in memory by
all means,’ it says, ‘but only
run one at a time.’

found that it works!

laundry, for instance . . .

ormally, | brush the dust off my video screens with a
paint brush to prevent the build-up of static-glued dirt.
I've yet to find a product which eliminated this wretched
nuisance — and then someone sent me two balloons.
Leedex accompanied the balloons with the suggestion
that | needed a well-patronised ashtray, and should try
out the little sachets enclosed.
According to instructions, I inflated both balloons and
rubbed one on my sleeve. Then | held it over the ashtray.
The other, after inflating, was wiped with the little
sachet. Thereafter, it stubbornly refused to stick to
anything, no matter how hard | rubbed it.
Trying the same little trick with the video screen, |

Staticide is available from Hellerman Electric of
Plymouth. Ring for a catalogue on (0752) 701261.
Hellerman has tricks to eliminate static in areas where
you probably didn’t realise you had static — like your

\owetette
:j 1or ctearing and stolie con

The reason for this strange
religious conversion is

" simple. DR used to sell a

thing called Concurrent PC-

-DOS, which was ‘true

concurrency’. It actually kept
running more than one
program at the same time,
and even permitted two
programs, under certain
conditions, to read the same
file at the same time.

AmigaDOS, of course, does
this, but these days, Digital
Research has abandoned all
hope of making a serious
living from Concurrent PC-.
DOS.

Instead, it is convinced that
fame and fortune will arrive
just as soon as Jack Tramiel
starts selling the Atari 520ST
by the thousand. The machine
uses Gem DOS, under the
pseudonym Tramiel
Operating System, or TOS.

GEM Dos is not true
concurrency, but ‘context-
switching and time-slicing’.

By contrast, Microsoft has
always proclaimed the joys of
context-switching.

It suggested that as long as
the program was loaded into
memory, it didn’t matter to
the user whether it was
running — in fact, what
possible program would you
want to have running if you
couldn’t see it?

The answer to that was: if
you have Windows, you can
see it after all. And that’s why
we now have Microsoft
Windows — or we will, just as
soon as Microsoft’s bit

customers get things going
and package Windows for the
users of their machines.

At once, you realise the
importance of Jack Tramiel to
Digital Research.

Before | get this magazine
accused of throwing brickbats
at Atari as well as Acorn, |
shall stick my neck out and
say that Atari’s 520ST is
probably going to change the
face of computing.

But before it does that,
some near-miraculous events
have to occur. Tramiel has to
raise a considerable amount

" of capital to build more than

3600 machines. Dealers have
to be found who are prepared
to handle Tramiel’s business.
And software houses have to
be found which will write
software for the ST.

Before Digital Research
became involved, these are
exactly the type of things its
executives would have
dismissed as impossible.
Now, however, they make
encouraging noises.

The software people are
already up and running —or
trying to be. They ring me up
from time to time with sad
voices, saying that they have
the C language, but no
<stdio>, or standard input-
output {without which, it's
useless). Or they have a
machine, but no display. Or
they have software, but the
disks don’t work. But {they do
add) they like it!

Less than 1000 (I gather
around 400) STs had been

delivered by press time, all to
software writers like this, and
all enthusiastic but frustrated.

The capital, | think, will
arrive. Tramiel has always
been able to wave the magic
wand which generates money
for anew idea, and his history
is a series of triumphant
launches. Following up the
launches with long-term
success had been, by
comparison, harder for him,
and that’s one reason why
Commodore asked him to go.
But despite many bad signs,
the machine is good enough
to transcend doubts,
scepticism'and sheer bioody-
mindedness in financial
communities, and also'in
distribution quarters.

it will be launched.

However, the fact of the
matter is that Metacomco has
written a genuinely multi-
tasking operating system for
the Amiga, and Digital
Research hasn’t managed this °
trick for the Atari ST.

Thus, | was recently treated
to the surreal sight of a senior
DR man solemnly repeating
all the warnings that
Microsoft has fed me over the
years about multi-tasking.
How it's ‘hard to persuade the
user that it can be used’, and
how ‘itisn’t what the user
really needs’, and ‘it takes up
a lot of memory without
providing equivalent
facilities’.

The AmigaDOS multi-
tasking system fits into 50k,
and uses icons and a mouse,
as well as acommand line. If
Concurrent DOS could have
done this, it would have
succeeded.

But Concurrent DOS with
GEM on top uses very nearly
half the memory capacity of
most iIBM PCs, and doesn’t
feed through to the software
applications. Your
applications remain as tough
to use as they ever were.

On the Atari, however, the
applications are buiit with
Gem DOS in mind, and will be
friendlier. Also, there is more
memory available (it starts
out at 512k} and the DOS uses
less of it.

What about Windows?

My ex-colleague Phil
Manchester, who edits a
newsletter for the Financial
Times on software, reports
that Windows is fast, nice,
and a genuine improvement
on PC-DOS naked.

For my own part, | have to
say that | find it a little
vindictive. It runs, but each
time | stop it, it crashes my
Olivetti M24 with the message
‘illegal interrupt’ and refuses
to let me have control of the
machine.

Engineers promise that it’ll
be diagnosed in time for next
month’s column.
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Enterprise
revival

Games with titles like Devil’s
Lair, Mordon’s Quest and
Dambusters prove that the
lost micro of Britain, the Elan
(now Enterprise} is starting to
attract some software after
all.

The company, Enterprise
Computers, has ‘signed deals
with’ a number of European-
based software companies,
‘bringing to the UK games
which have not previously
been available’.

There are also some utility
programs: for example,
Enterprise has announced a
graphics program which will
allow you to draw and colour
pictures, and a German
program to teach Basic.

Don‘t expect the shops to
make a frantic fuss and
hullabaloo about these
products. If you want to see
one, you'll have to contact
Enterprise, ask where it has a
dealer, and arrange for demo
software to be supplied to the
dealer.

Lion without
a roar

'Mr Rafael Hyams, who was
chairman of the meeting for
statutory purposes, was
unable to answer any
questions from the creditors,’
reports an utterly moving
little press release concerning
the collapse of Lion House
retail.

The shop, in London’s
Tottenham Court Road, has
gone bust owing roughly £1
million.

For a single store, that is (as
the liquidator correctly
remarked) ‘a massive
deficiency’, and, he added,
‘warrants an in-depth
investigation’.

The bitthat brought tears to
my eyes was the final,
pathetic paragraph about the
chairman.

The liquidator, Mr Philip
Monjack, ‘read a statement
from Mr Hyams, stating that
owing to his state of health,
his doctors had advised him
not to answer any questions
relating to the business of the
company’.

A doctor’s certificate was
provided.

i should think that if my
store went bust owing
£920,962, I'd feel pretty sick,
too. Itis, as you probably
guessed, due to the ‘dramatic
decline in the microcomputer

P LML I
’

The launch of memory expansion cards for the Amstrad
is based on a little-remembered feature of that machine.
It is possible to attach 'sideways’ memory packs to the
Amstrad, in rather the same way as with the BBC Micro
and to a very much larger capacity — but itisn‘t
something that many people have done.

Products from Micro Power (a games software
company which has done pretty well in the BBC
business) include a sideways ROM card which allows a
user to plug in seven ROM chips as foreground,
background, or extension ROMs. This is for the 464, and a
version for the 664 is under way, both retailing at £42

including postage.

Released at the same time are two ROM-based
software products, says Micro Power. The first is a £40
mailing list or club membership package, and the other

is a disk user’s utilities ROM.

The company promises a programmers toolbox, an
assembler/disassembler, monitor, and a business
package with word processor, spreadsheet, database
and graphics/statistics programs — no price on these,

however, as yet.

Details on (0532) 458800 in Leeds.

market at the end of 1984, and
in particular the Christmas
trading period,’ which 'proved
a disaster for this company,’
that Lion House had to wind
itself up.

Dark Star
operating

The idea of a genuine multi-
user, multi-tasking operating
system for an old-fashioned
Apple ll is ludicrous, and so
the announcement of such a
beast for the Apple llby a
couple of outfits in the British
Isles makes one suspect just
one thing — itisn’t really for
the Apple Il

And, in fact, this is roughly
correct. The Dark Star
Systems announcement turns
out to be foran Apple Il so
heavily modified that it really
is hard to call it an Apple Il.

The advantages are real. It
would let you run CP/M
programs together with
AppieDOS 3 and PRO-DOS
programs, all on the same

machine — and with other
users running the same
programs.

The Irish firm Glanmire
selis a device called the
Microbus, which allows up to
256 Apple lIs to share
programs and data. Dark Star
Systems sells another device
called Snapshot, which
interrupts the Apple and
saves the entire machine
status to disk. Dark Star also
has a Shuttle, which allows
you to divide the Apple’s
memory into 64k and 128k
workspaces.

It doesn’t matter what is
goingon in a portion of
memory — whenever the
Snapshot operates, that
portion is frozen. The
processor can switch over to
another portion, and run that.

'With a Glanmire lle 80-
column extended memory
(512k) card in the Basic lle,’
says the joint announcement,
‘users can switch between
any four 128k applications,
and use the remaining 64k as
a RAM disk for fast exchange
of data between programs in

the system.’

Multiple Apple lles talk to
each other and share two
ordinary Apple disks, through
the network controller card in
the first or master Apple.
There’s a network interface
card in all the others.

Obviously, the multi-user
and multi-tasking software
doesn’t run on an ordinary
Apple lle, but on a network of
Apples, network cards, and
the Snapshot shuttle card and
software.

Here's the price of the extra
hardware you need to turn
Apples into Snapshotters.

The Snapshot card and
Shuttle software costs £115.
The Glanmire controller card
costs £120. The ‘slave’
interface card costs £109 —
one per networked Apple. The
512k extended 80-column
card (described as ‘optional’)
costs £399. Education sites
get at least 20 per cent
discount.

Details from Dark Star on
{01) 900 0104, or The Source
BCJ456.

Micro who?
What a
carry-on!

Apparently, Micro Arts
software was ‘almost
completely ignored’ by the
computer press when SCUM
Manifesto, Carry On
Computing, Data, and
Minimal were first launched.

The Micro Arts database
and some software is now
available on Micronet (Prestel
Microcomputing), and all |
can say is, | can see why it
was ignored.

I can’t make head nor tail
of it.

There is apparently a text
generation program. i gota
story about how a cow forced
awoman ‘to bend over and
put her head into a bucket of
boiling water, and hold it
there until thoroughly boiled
— the husband was then
made to add a string of pork
sausages .. .  all under the
title of ‘'COW BOILS HEAD'.

| hear that Text Engine +
Word Banks {(runs on 48k
Spectrum) ‘produces streams
of poetry or text from sets of
words and sentence
structures held in the
Word Banks'.

I'shall ask my friend Martin
(Word) Banks to do an
intelligent column on it. I'm
off to boil my head.

Details of Micro Arts from
(01) 582 4618, or on Micronet.
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The Sprint
11/90 -the worlds

fastest Daisywheel
Printer and...

The Sprint
12/20 -for quality

witheconomy

Two Printers
toback up your IBM

Qume:

A British Company of ITT




2000.



The new Epson SQ 2000 printer is very different
from most others.

Quite simply, it doesn’t make a noise like a cat
sliding down a blackboard.

Because unlike dot-matrix and daisy-wheel printers
which whack the characters onto the paper, the SQ 2000
quietly shoots on astonishingly accurate microdots of ink.

You can use it in your office and you won't notice
it’s there.

What you will notice is its speed (at 105 c.p.s. in
letter-quality mode and 176 c.p.s. in draft, it's far
quicker than a daisy-wheel), its near-photographic
standard of graphic reproduction and its print quality
(as high as that of an impact matrix printer).

As you'd expect of an Epson printer, the SQ 2000
is extremely reliable.

It's also very flexible, taking a range of paper
widths and offering an enormous variety of print styles
and paper feed options.

The price of peace? £1825 + VAT. (Well, if it were
any less, wouldn't you smell a rat?)

Please send me more information on the SQ2000.
Name
Position
Company
Address

Tel No: SPR1
To: Epson (UK) Limited, Dorland House, 388 High Road,
Wembley, Middlesex HA9 6UH. Tel: 01-902 8892.



Networking Raised to a
Greater Power

Advanced Technology. With it, IBM tripled the speed of the
PC and increased its memory capacity five-fold. Nowhere is
this increase in computing power more important than ‘in
networking situations. If the AT's technological advances
have prompted you to look into a multi-user network, you
owe it to yourself to take a closer look at MultiLink
Advanced™ . .. a unique multi-tasking, multi-user network-
ing system that runs programs under PC-DOS 3.0.

Eight Workstations for the Price of an AT. MultiLink
Advanced™ represents the next generation in networking
systems for IBM microcomputers. The system enables ter-
minals, connected to a single AT, to emulate IBM-PC's hav-
ing up to 448K of RAM (The PC-Shadow™ terminal, shown
above, even has a PC look-alike, as well as work-alike
keyboard and display).

This means that instead of spending £3,900 per worksta-
tion fora PCwith a Megabuck “Network Interface Board,"you
can use inexpensive terminals . . . eight of which cost less
than an IBM AT. Even if you need only one workstation
connected to your AT, you'll realize significant savings.

MultiLink Advanced™ ... Instant Access to Al of Your
Resources. Central to most multi-user situations is the
need to coordinate a variety of printers. With what's been
described by PC-Tech Journal as “. . . by far, the best print
spooler for the IBM PC,” MultiLink Advanced™ gives users
the option to print either at their workstations, or at a central
focation. In addition, programs and files can be shared by
multiple users locally or through use of a modem. Just think
of it . . . having remote access to an AT with a lightweight
terminal/modem.

Although designed to take advantage of the AT, MultiLink
Advanced™ runs on all versions of PC-DOS, except 1.0, and
certain implementations of MS-DOS. A wide range of lead-
ing programs are supported which include WordStar,
dBASE [lI, Multimate, and Lotus 1-2-3.

Get the Advanced Story Today.Call Intercompany Com:-
munications Technology TODAY for complete details and
the authorized dealer nearest you. MultiLink Advanced™
is immediately available and costs just £395,

MulEaLimk
ADVANCED
Co

THE SOFTWARE LINK, INC.

Available Exclusively in the United Kingdom from:

IBM. PC, AT, & PC-DOS are trademarks of
IBM Corp. MS-DOS, WordStar, dBASE i,
Lotus 1-2-3, and Multimate are trademarks
of Microsoft Corp., MicroPro. Ashton-Tate,
Lotus Development Corp.. & Multimate
International, respectively.

= INTERCOMPANY
COMMUNICATIONS TECHNOLOGY LTD.
76 Cannon St. London EC4N 6AE

CALL: (01) 248-8895

MultiLink Advanced '™ &
PC-Shadow ™ are trademarks
of The Software Link, Inc.
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Down to the C
again

A quotation from c-farer
Joseph Conrad was used by
Hisoft to launch a C language
compiler for the Amstrad.

This is described as a "full-
feature’ compiler, but with the
proviso that it follows
Kernighan and Ritchie’s
definition 'very closely’.

Hisoft says that this £40
package has many extra
features ‘to make it an easy
and interactive tool for
learning C — with an
integrated editor that behaves
just like Locomotive Basic's
editor, full support of sound
and graphics, and immediate
execution, allowing you to
test out C features as you go
along, full use of both tape
and disk, and an extensive
manual’.

The Conrad quotation?
'This could have occurred
nowhere but in England,
where men and sea
interpenetrate, so to speak.’

Details on (0582) 696421.

Fighting about
faulty returns

Oh no, not again! Amstrad is
after a fight of some sort —
clearly, because it has
(unprovoked) issued a press
statement boasting about
how reliable its computers
are.

‘In a recent survey by a
chain of computer centres in
Wigan and the North West of
England,’ says the proud
announcement, ‘Amstrad
came out with the lowest
returns on faulty machines,
with only 1.8 per cent being
. returned.’

This question of ‘how many
micros are dead when they
reach the shop’ provoked
Acorn to issue a similar (if less
impressive) boast last
summer.

Enraged, Uncle Clive
followed Chris Curry, then
boss of Acorn, into one of his
favourite pubs in Cambridge,
and beat him around the head
with a copy of PCW (or
perhaps something smaller,
come to think of it, or Curry
wouldn’t have survived). They
ended up on the front page of
The Sun

Alan Sugar, boss of
Amstrad, is a rather more
aggressive character than
Chris Curry, however, and |
should think his chances of
being thumped around the
cranium are rather small.
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Colour isn’t a usual feature of word processors, except as
an operating aid to the user, so the new version of
MicroScript (for MS-DOS family machines} is something

This one actually uses colour as part of the document
— not just to show which paragraph you’ve marked and
are able to move, or where you're inserting text.

For example, MicroScript can generate red letters,
which will be printed red (if you have a colour printer) on

Yet another PC
clone

American terminal maker
Wyse is now determined to
supply imitation IBM PCs, and.
has started UK sales with a
£1595 box equivalentto a
standard 256k PC, with
monochrome monitor
included.

It claims impeccable
pedigree for the clone, with a
list of 350 hardware and
software accessories that are
designed for the original but
run on the Wyse imitation,
and offers an XT version
{mono) for £2495.

What makes this company
stand out a little from the herd
of clone-makers is that itis a
reputable US computer
hardware supplier, with a
claimed 150,000 terminals
supplied in the last two years.

UK distributor is Trinitec,
based in London on (01) 628
4200.

BBC music

Wrap your ears around a BBC
Micro for £2 — courtesy of
Hybrid Technology.

The company makes
musical add-ons for the BBC
Micro which cost rather more
than £1.95 to be sure, butin
an attempt to persuade you
how wonderful the Music 500
Synthesiser is, Hybrid has
issued a rock tape.

This one is entitled, in a

really funky style, An Evening

in the Company of the Music
500 Synthesiser, and is
supposedly ‘the first on
Hybrid’s own label, 256 Byte
Records’.

The music is only partly
rock, featuring numbers by
Duran Duran and interspersed
with stuff by Joseph Haydn
(classics) and even some
compositions written
specifically for Music 500.

Details from Unit 3, Robert
Davies Court, Nuffield Road,
Cambridge CB4 1TP, but the
title’s hardly catchy. How
about something like: ‘A Slow
Monday Morning watching
Guy’s Whiskers Grow’ or
‘Gentle Silence Interspersed
with Occasional Sounds of
Paint Drying.’

Pegasus first?

The top-selling business
software package during April
and May (yes, a long time
ago, but these figures filter
through slowly) was not Lotus
1-2-3, but Pegasus.

Or so, at least, says
Pegasus.

The figures aren’t complete
— they cover sales of
software through specialist
computer stores, not direct to
corporate buyers. These days,
however, Lotus does try to
sell more through stores and
less through the direct sales
channel (in the States, the
company has killed off direct
sales altogether).

The figures come from a
report by Context, a London-
based research organisation,

which adds the really quite
interesting extra information
that Lotus does, after all,
come first, if you add
Symphony and Jazz sales to
Lotus 1-2-3. Lotus 1-2-3 is the
second-ranked product, with
WordStar third.

As for hardware (in the
same period) the IBM micro
sold best, followed by the
ACT machines, then Apple,
and then Compagq in fourth
place.

A complete survey costs
£350, with a year’s
subscription costing £1200,
so0 you see what wonderful
value a subscription to PCW
really is.

The joke’s on
RITA

It's a long time till January,
when the Which Computer?
Show takes place (14to 17 in
Birmingham, for your diary)
— but you’ve only got a
couple of weeks left to join in
the Which Computer? Joke.

I'm referring, of course, to
the RITA awards.

Vast entertainment has
been provided to delegates to
previous Shows, by
nominations for Recognition
of Information Technology
Achievement — an award
sponsored by the Show and
by several publications from a
(rival) publishing house.

Recognition of achievement.
is anice idea, and is usually
objectively provided by the
buying public. If they
recognise a product as an
achievement, the producer
tends to get rich. This never,
however, inhibits Awards
organisers,

This year, we can liven
things up a little. How? Well,
RITA has an advantage over
our own (VNU, Thames TV
and Sunday Times
sponsored) British Micro
Awards. With RITA, you
yourself can vote for the
winners.

Last year, my hysterical
shrieks of merriment and
blank stares of disbelief at
some of the RITA winners
were met by one (I shan't
reveal your identity) editor in
a sponsoring IPC newspaper,
with a shrug of the shoulders.
‘It's what the readers voted
for,’ said this Pontius Pilate,
helplessly.

For details of how to vote,
contact Shirley Shillcock,
Awards Administrator,
Cahners Exhibitions Ltd,
Chatsworth House, 59 London
Road, Twickenham TW1 3SZ.
And if | don’t win the
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Personality of the Year award,
it'll just prove what a
responsible, sober lot my
readers really are.

All six of you.

French Ensemble

The impressive thing about
the integrated Macintosh
package, Ensemble, is not the
factthat it comes from French
software house, Controle X,
but that it runs on the 128k
Macintosh.

It may be the only real
justification for buying a 128k
machine, apart from the
possible money saved if you
can upgrade it yourself.

The package includes
database management,
graphics, maths functions,
report and form generation,
word processing and mail-
merge, according to the
international software
distributor, Softsel.

The package is obviously
intended to appeal to people
who might be considering
buying Lotus Jazz. Changes
made to one elementin a
‘document’ have an instant
effect on related elements —
for example (says Softsel), a
graph based on figures in a
table will automatically be
redrawn if the table is altered.

What sounds nice, and is
worth asking to see if you get
ademo, is the ‘overview icon’.

This lets you see how a
document will look even if it is
bigger than one screenful. It
shows the lines of text as
lines, diagrams as blocks, and
headlines as horizontal
stripes.

Cost looks quite attractive
at £225. However, | haven't
had a chance to test this
product in everyday use yet,
and will pass on further
details as | getthem.

FAST enforcer

| am very keen to hear from
any private micro users who
are hassled by the
‘Enforcement Coordinator’
appointed by the Federation
Against Software Theft
(FAST).

FAST always sought to
make it clear, when pushing a
law through Parliament, that
it was aiming to stamp out
organised crime — people
duplicating games and
business software to which
they had no copyright, but
which they hoped to sell to
ordinary users.

There isn’t an official
recognition of the vital

company of his own.

anyway.

mechanism.

substrate’.

level.

one or the other.

doesn’t agree with me.

A good idea of just how excited everyone is getting
about compact disk as a data storage medium can be
derived from the news that Gary Kildall, writer of CP/M
and founder of DIgital Research, has started a CD ROM

Of course, things could be better for Digital Research,
but the move isn‘t that simply explained.

More exciting even than CD ROM, | think, is the
Optimem project inside the 3M company.

Optimem is writeable optical ROM — partly writeable,

The system uses an incompatible data storage
medium from CD, with 12in disks, data tracks divided
into sectors, and a different type of laser read

But it can create its own data.
The disk used in the Optimem 1000 incorporates ‘a
multilayer film coated onto a plastic pre-grooved

To write data on these disks, a high-power laser pulse
{seven to 10 milliwatt) melts an area of this recording
layer, creating a hole and exposing a mirrored lower

An optical disk such as this holds a thousand
megabytes of data which can be partly supplied by
publishers, partly supplied by yourself, or completely

I have to admit that that’s more use than a CD ROM
with the Encyclopaedia Britannica on it, but Jack Tramiel

difference between copying
to sell, and copying for your
own convenience, safety and
comfort.

The software world
believes that people like you
and me shouidn’t make any
copies of software that it
‘protects’ from us.

The music world, likewise,
officially believes that if you
buy a vinyl record, you aren’t
entitled to make a tape copy,
even for your Sony Watkman,
or to protect the vinyl disc
from wear and tear. Sensibly,
music lovers ignore this
paranoia.

Normally, Bob Hay (the
Enforcer) will be too busy
chasing genuine crooks to
bother about people who
have disk copy utilities.

However, disk copy utilities,
like twin-tape cassette units,
don’t reach users by magic.
Storekeepers have to sell
products like Copywrite, Copy

Il Pius, Snapshot, Zoro Disk,
and so on.

It is quite possible that
some busybody will take it
into his head to report such a
shopkeeper for supplying
products ‘designed to induce
users to break the law’ on
software theft.

 know a supplier of these
very useful products, and |
have had occasion to be
grateful that he exists.

He told me: ‘My customers
aren’t software thieves. | sell
Lotus 1-2-3, and | sell a
program which copies it. I've
sold 20 copies of both to large
corporations, which keep
their original disks in the
company safe and use the
copied version. The
executives | sell to would be
given a very hard time by
their directors if they arrived
at a board meeting without
figures “because the Lotus
disk just got corrupted and we

don’t have a spare.” So they
have to make copies.’

Zero Disk, from Quaid
Software in the States, is
designed to let you run
‘key disk’ programs from
a hard disk.

One of my own favourite
programs, ThinkTank, is
protected by an uncopyable
key disk. When | discovered
that it was protected, | fear |
was a little unkind to Dave
Winer, the boss of Living
Videotext, author of
ThinkTank.

| reminded him of
vituperation aimed at him by
theirascible Jerry Pournelle,
sci-fi writer and computer
user, who told him thatno
writer would entrust his text
to a disk that you couldn’t
make back-ups on.

‘True,’ said Winer, ‘but we
don’t have any objection to
users who make back-up
copies. The reason we copy-
protect is just prudence. It's
the same principle which
prevents you leaving your
front door open so-that your
friends don’t have to knock.
Locking the door doesn’t keep
burglars out, but it does mean
that nobody can pretend they
thought it was OK to come in
and help themselves to your
furniture.’

In the States, of course, the
sale of copy-busting
programs is an everyday
occurrence, and although it
annoys people like Lotus, no
store worth patronising
would dream of being out of
stock. Even Lotus 1-2-3
dealers have them.

in this country, people have
taken Amstrad to court for
selling twin-tape cassette
player/recorders. It ‘incites’
people to copy tapes. People
have taken Xerox to court for
selling photocopiers, which
‘incite’ people to copy
documents.

And when | go to shops for
copy-protection removers,
the store manager behaves as
if | were buying glue for home
sniffing. He tends to be shy
about admitting he has the
product in stock, he makes all
sorts of pious statements
about how he knows I'm
responsibie and honest,
and. ..

| believe it's very important
that we don’t allow the good
work of the FAST team in
chasing genuine crooks, to be
polluted by any petty-minded
determination to prevent us.
from using software copiers
for our own use.

Whatever the law says, in
practice, the offence should
be to sell copied software, not
to merely make a copy. And
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IBM PC SPECIALS AT MORSE

Morse Computers are of course IBM and Compaq Authorised dealers. We stock the full IBM Personal Computer range
from the PC to the Enhanced AT, and the Compaq Portabies and Deskpro. We also offer comprehensive after sales
support and maintenance. Here's a selection of our package prices:

IBM PC, dual 360K disk drives, 256K memory, monochrome display, UK keyboard, DOS 2.1 (RRP £2250): £1750

Authorised
Dealer

Compaq Portable, dual 360K disk drives, 256K memory, dual mode display, MS-DOS 2.12
(RRP £2195). £1650
IBM XT, 10Mb Hard disk, 360K disk, 256K, mono display, async. comms. port, keyboard, DOS 2.1
(RRP £3625). £2895

Compagq Plus, the portable with a 10Mb hard disk. 360K disk, 256K, dual mode display, DOS 2.12
(RRP £3595). £2895

We've also pruned our Apricot prices at Morse, and we now offer stunning discounts across the entire range. Morse -
are Blue Riband dealers, and we give value and support. Talk to us about networking your Aprlcots Call today!
Apricot PC, dual 315K disk drives, (RRP £1595): £1125

Apricot PC, dual 720K disk drives, (£1795), now: £1375

Apricat Xi, 10Mb hard disk, in black, was £2795, now: £1990

Apricot F1, single 720K disk drive, (was £1095), Morse: £795
Portable, 720K drive, speech recognition, was £1695, now only: £895
All with 256K memory, serial and parallel ports, and choice of displays.
Monitors: 9" £200, 12" £250, 10" colour £385.

Symphony (RRP £595)
Lotus 1-2-3 (£440)
R:Base 5000 database (£595) . 385 00
dBASEIll IBM & Apricot (£395) . 295.00
dBASEIll (£550)
Framework (550) .............. 345.00
WordStar 2000 (£465)
WordStar Professional (£399) . 269.00

Multimate (£455) .............. 295.00
Easy Junior accounting (£395) . 275.00
Multiplan (£179) ............... 149.00

Infocom games (£43) from .... 27.00

SANYQ Superdeals at Morse! Special prices on MBC 550 series
mean 16-bit computing for the cost of a home computer! With

128K RAM.

Sanyo MBC 550, 160K disk drive, WordStar word-processor, CalcStar
and BASIC language. Previously £795, now at Morse only: £495

MBC 555, twin 160K disk drives, WordStar, SpellStar, Maiimerge,
CaicStar and DataStar database worth over £1000! (RRP £995) £664
Monitors: CRT36 12" monochrome £127, CRT70 14" colour £385.

NEW! IBM Proprinter. 200cps in draft
mode, 40 cps near-letter quality, with
unique tractor, single sheet & envelope

feed, (£495) Save £100 ....... 395.00
Epson FX-80 printer (£348) .... 339.00
Epson FX-100 printer (£569) .. 459.00
Epson JX-80 7 colour (£569) .. 495.00
Qume 11/40 40cps (£1490)..1295.00
Brother HR15 15¢ps (£339) ... 319.00
HR15 keyboard (£150) ........ 139.00
Epson L2 1500 printer (1100) . 875.00
Epson LX FC printer (255) ..... 209.00

MORSE

i
CASIO FP200, the easy-to-use portable
personal computer. 24K RAM, 20x8
graphics display, spreadsheet system,
database & BASIC. (RRP £299) 179.00

Brother EP 44(£249) .......... 169.00
Casio FX450 Sci (£19.95) ...... 9.95
Casio PF3000 databank (£39) . 22.90

Casio PF8000 touch (£49) .....
PFS IBM software series (£95) . 45

dBMaster IBM database (£445) 229.00
Personal Investor IBM ......... 39.00
IBM VisiCalc (£195) ......... fa0c

All Morse prices exclusive of VAT at 15%. £. & O.E.

MORSE COMPUTERS 78 HIGH HOLBORN, LONDON WC1V 6LS. 01-831 0644. TELEX 9165009.
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NEWSPRINT

anyone who is prosecuted by
a FAST executive for simple
copying, please let me know
—ldon’t know what can be
done, but we'll try.

Lacking margins

On the face of it, you would
suppose that something like
the Omni-Reader would be
quite hard work to operate.
You have to line up the little
scanning eye and push the
head over your paper to read
text into the computer.

By comparison, surely, it
must be easier to use one of
the much more expensive
models, which takethe whole
page and scan it
automatically?

Dest Corporation in
California makes the
WorkLess Station. It has just
had to offer a ‘margin control
enhancement’ for its models.

A margin control device
makes sure that ‘unreadable
information’ doesn’t get into
the system. Unreadable
information includes such
perfectly common printed
marks as logos, borders and
vertical lines.

The new processor lets
you set margins, top and
bottom, left and right,
to exclude decorative
additions.

What's really interesting
about the announcement,
however, is thatthe reader
costs $495 (retail) in the States
and it processes a page in 25
seconds. The company has

. only just announced results of
its first fiscal quarteras a
public company, when it
earned $5.5 million.

Locomotive
script — a late
arrival

MicroPro has announced
Pocket WordStar, a cheaper
version of WordStar for
machines like the Amstrad
464 and 664, at £149, but this
may have come too late. The
new Amstrad PCW8256
(Benchtested on page 132 of
this issue) gives a new answer
to that most common of
questions from new micro
buyers: ‘'What should | buy if
all I need is a good word
processor?’, because bundled
with the PCW8256 is a new
word processor which could
do quite well on other
hardware.

LocoScript is the brainchild
of Alan Sugar, head of

Real programmers, of course, use natural (that is,
machine) language to write their code, and despise
anyone who writes in C, but the rest of us find C quite
complex enough, and pretty powerful. Writing in C for
the Apple Macintosh, however, involves rather more
hard work than usual, because so many of the
Macintosh's functions require system calls on a scale
unknown to MS-DOS programmers.

The Mac C compiler now available (through P&P
Micro) from Consulair Corporation in California, allows
direct access to more than 450 Macintosh system calls,
without using ‘glue routines’ — which is what you would
have to do if your compiler didn 't understand Mac
features such as icons, pull-down menus, and so on.

Alone, the compiler costs £295; with the £175 Toolkit,

it comes to £425, a saving of £40.

Mac ¢
Auxitiary

Amstrad. It was turned into
reality by Locomotive
Software, a software house
which includes most of the
people who originally wrote
the code for the Diamond
word processor.

On the face of it, LocoScript
is likely to stay exclusive to
the new Amstrad. This isn’t
just because Alan Sugar had
such a big part in the design
{’It's got to be as simple to use
as a Telex machine,’ he kept
insisting) but also because the
code is very tightly matched
to the PCW8256 hardware.

The usual method of
designing a word processor is
to send ASCII to a printer
which has its own computer
in it.. The internal printer-
computer analyses the
incoming code, and converts
it to a pattern of dots under
the matrix head.

On the PCW8256 system
there is only the one
processor, and it drives the
printer as well as the
computer, tying itto one
micro system — supplying
versions for other micros
would entail a lot of work.

With word processor,
screen, printer, disk and
keyboard all costing £399, |
can’t see any very good
reasons for spending even
£149 on Pocket WordStar.

Better to sell your current
micro and buy the
PCW8256.

DOS control

There is a new menu program
for MS-DOS machines, called
Menu Maker.

The nice thing about PC-
DOS is that there’s such a lot
of software for it, but
unfortunately it is also very
nearly user-proof, hence the
vast number of programs
designed to control the
operating system for the
normal user.

What makes Menu Maker
different is the fact that it
comes from the Indiana-
based software firm, Micro
Database Systems, easily the
most respected producer of
data management software
for PC-DOS. Menu Maker is
very clever {or so they say) at
managing the tangled
network of heirarchical file
directories that latest versions
of MS-DOS and PC-DOS
provide.

Menu Maker, like most
MDBS products, isn‘t really
meant for the average user to
buy for his own use, however.
It's ideally suited to someone
developing an application
which requires several
different programs, with lots
of entries and exits from the
operating command system
which might confuse the
unskilled user.

It costs £250, and the UK
agent is Database Expertsin
Windsor. Tel: (0753) 840197.

Key into
security

When people talk about data
security and data keys, they
probably don't mean
anything quite as simple as
PC-Fileguard. For £82, it
provides protection from
unauthorised access by the
simple method of being built
of 20-gauge steel plate and a
pin tumbler lock. You can’t
use the computer without the
key.

Details from HWL
Computer Accessories in
Hatfield, on (07072) 62463.

Extra BBC
memory for
next to nothing

When someone asks for £130
for a 64k memory module,
he’s either hopelessly out of
touch with reality or onto
something special — and the
Permanent Memory Systems
add-on is something special.

This memory module
carries its own rechargeable
battery. This means,
according to PMS, that ‘it can
be used as a portable RAM
disk’ for the BBC Micro.

Just plugging memory into
the ‘tube’ doesn’t make it
usable as a portable RAM
disk, of course, so PMS
supplies software to drive it.

One program allows the
module to be used as a RAM
disk, and the other lets the
user do all the printing to the
memory, rather than direct to
the printer, giving a 63k print
buffer.

Details on (03552) 32796.

Hackers’ delight
for Tatung

Communications on the
Tatung Einstein, an area
where standard CP/M
software can be suspect, is
now rather easier with two
products from Kuma
Computers.

Tim Moore assures me that
his Communications with
Viewdata package still copes
with Prestel, but adds that he
now has a product for normal
bulletin boards, Telecom
Gold, and so on.

This package is called (very
injudiciously) Hackers’
Delight, and it sells at £20.

Details on (07357) 4335.
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HOW DO YOU MAKE A COMPUTER SHARPER?

PLUG IT INTO A PHILIPS PERSONAL MON [TOR.

A Philips personal monitor gets the very best out of your
computer. It makes using your computer more rewarding as the
definition and resolution gives the clear display you need.

Philips offers you a complete range of both colour and
monochrome monitors. One of them is exactly right for your
computer. With over 50 years in screen technology, Philips know -
how to give you the right image.

Philips personal monitors are suitable for virtually all personal
and home computers. Just complete the coupon and-we'll send
you full information.

—— ——— —— e —— . —— — — ——— =Y Bhupg

Post this to: Stephen Paul, Marketing Manager, Computer Monitors, Philips Electronics.
City House, 420/430 London Road, Croydon, Surrey CR9 3QR

NAME: S Tick if trade enquiryd

ADDRESS: : = = By PHILIPS TAKE A LOOK

_____POSTCODE:.

e 2 LY. ol a o B AT OUR IMAGE.

PHILIPS @




Apricot ir
for eyes,brains

£1,4957
APRICOT F2, 512K RAM, TWIN 720K DISKS.

Just looking at the Apricot ‘Collection’ is
enough to set your taste buds jumping.

The real feast, however, comes when you
realise that our computers have twice the memory
of our competitors and they're often half the price.

Your only problems will be deciding between
the Apricot F2 with the versatility of its twin disks;
the F10 with its 10Mb Winchester and elephantine
memory or the much-travelled, much-talked-
about Apricot FP.

You can actually talk to this lightweight,
portable computer and marvel as it responds to
your commands.

Each Apricot in the range comes complete

—

i
N gnts s

THE MYSTERY OF
MS-DOS.

PLAIN TALKING,
COURTESY OF GEM.

£2,295"
APRICOT F10, 512K RAM, 10Mb WINCHESTER.

with the added bonus of both a free Mouse and a
sizeable, free software package.

This includes Gem Desktop which speeds up
the ‘getting to know you’ period. It also organises
and simplifies your workload with the help of
drop-down menu’s, windows, icons and a pointer.

Other parts of the package are Gem Write for
word-processing and Gem Paint for beautiful,
colour graphics. Words and pictures being easily
combined.

All of which makes our micro’s a doddle to use

-

ONE MOUSE YOU'LL
BE PLEASED TO HAVE
RUNNING AROUND
THE OFFICE.

You simply point the remote- control Mouse
at the screen and twirl the finger-tip control.

The pointer then follows your commands to
the desired point on the screen for the business
task in hand.

Apricots have many other desirable features.
For starters they can run thousands of software

*PRICE DOES NOT INCLUDE MONITOR (EXCEPT WiTH THE APRICOT FP) OR VAT AND iS CORI



roduce a feast
and pockets.

the low-cost ‘Gateway’ range or the mighty
‘Professional’ selection.

£1,395% :
APRICOT FP, 512K RAM, SINGLE 720K DISK.

applications in colour. Our _ -
software library is actually the
largest published in the UK,
some leading examples of which are featured here.

OPEN ACCESS

dBASE It

POLYGON COMMUNICATIONS
WORDSTAR

PES REPORT
PFS GRAPH
PFS PLAN

LOTUS 1-2-3
MICROSOFT WORD
MICROSOFT MULTIPLAN
PFS FILE

Then there’s the Apricot Accountant. This is
a modular accounting system that saves time,
money and energy for more profitable pursuits.

The pursuit of knowledge is catered for by our
service called Communiqué. From your single
Apricot micro will flow information from the likes
of Prestel, Pergamon Infoline etc.

Into the bargain you also get an electronic mail
facility (via Telecom Gold) and a Telex (via
Easylink). Low-cost communications within your
company, between branches or from the sales-
force are provided by our private Viewdata system.

As your business grows so you simply add the
Apricot of your choice either from the ‘Collection’;

It’s the world’s largest compatible range of

micro’s. All networkable on a local basis.

Whatever the combination, up to 60 of our

computers can exchange information.

If your company already has a mini or main-
frame system, Apricot.are happy to talk to them.

Frankly, our competitors can’t match our spec.

No doubt that played a large part in our double
decade of constantly successful trading.

If youd like more information, call us on

Freefone Apricot (via the operator) or fill in the
coupon.

We'll send you our free ‘Collection’ brochure
and for good measure we'll include a factual com-
parison between us and our competitors.

It just goes to show, without making a meal of
it, that you can’t beat an Apricot.

‘Collection’ To: Apricot UK Limited, FREEPOST, Halesowen,
West Midlands B63 1BR.

Name

Company.
Address

Position _ I

Telephone

" apricot

COLLECTION

TIME OF GOING TO PRESS. GEM 1S A REGISTERED TRADE MARK OF DIGITAL RESEARCH INC.



The greatest breaktnroug
in wrist technology since
Selko introduced quartz.

q—"ﬁm‘“

Have you ever forgotten an appointment,
the price of a product, or even your own
anniversary? Not any more. The new Seiko
RC-1000 Wrist Terminal will change all that,
permanently.

Only Seiko’s advanced [LG” Wi f*ELt']
micro electronics technology | #1135 3% S
could have produced the
RC-1000. Itis in fact, a computer terminal:

miniaturised then fitted into

a small stylish module to

be worn on your wrist like a

watch, ready to recall im-
portant data from your personal computer*
any time, anywhere,

The RC-1000 has a 24 character screen
and an extensive memory that holds up to 80
screen ‘pages’ of information
that can be sub-divided
into 12 separate data files.

A detachable lead allows it

to interface to the RS232 port of your computer .
and a sophisticated menu-driven database
allows you swift access to your files.

Now imagine what the RC-1000 could
do for you. As an ‘electronic notebook’, you
can keep addresses, prices,
statistics, in fact any type
of file, ready to recall at the
touch of a button. The
memory also keeps track of world time zones
— vital for international business; you can
display schedule reminders that can be used
with the alarm function up
to a year in advance (good
for birthdays); or set to
repeat at the same time
every week. The list of usesis as endless as
your busy timetable. The computer has
revolutionised working lives. Now let the

RC-1000 revolutionise SEIKO

your life.
RC1000 WRIST TERMINAL.

The Seiko RC-1000. £99.95. At all good computer specialists, now.

*1BM PC ~Apple || E « Epson PX8 - BBC Model B - Commodore 64 - Sinclair Spectrum



Mousing around

One event | didn’t make itto
this summer was the British
Micromouse Finals, but John
Billingsley was there and sent
this report.

The International Personai
Robots Congress at the
London West Hotel lacked the
bustle of last year's Computer
Fair venue, but the micromice
1 enjoyed an exciting final for
all that.

Following tradition, the
penultimate day was devoted
to the novices. This year the
newcomers had a hard
decision to make: should they
enter the open tussle of the
novice final, or restrict their
mice to the Tunnel Run?

The Tunnel Run is a test of
steering alone, for those mice
which have as yet no maze-
solving ability. A section of
maze is laid out as a simply-
connected passage with no
branches. It starts off straight
and gentle, but after a while
develops increasingly vicious
bends and twists. The score is
based on time to finish, or
failing that on distance
achieved before the mouse
loses control. Only two mice
elected to try it — Pete
Boyce’s SAM (Simulated
Animal Mechanism) and
young Howard Urmenyi’s
Where Rat. While Sam spent
two-and-a-half minutes
tottering around the passage,
Where Rat made business-
like, if leisurely progress, and
completed the course in just
over 50 seconds. Where Rat is
a committed wall follower,
using an effective if primitive
dangling microswitch sensor
mounted on a leading corner
to tap its way around the
maze. Howard won a robot
watch, while Pete carried off a
copy of DIY Robotics.

The novice final was played
for higher stakes: a Zero 2
robot from Intergalactic
Robots and a Tomy Dingbot.
Mike Windibank’'s Mad Max
had been two months in the
making; with one or two more
days it might have avoided
disaster. Rattus Verticalis
could also have done with a
little more work from Messrs
Visser, Watkins and Pitt.
Sporting a complete keyboard
and numeric display, Romeo
showed a nice use of
{ guidance control, winning
second prize for Daniel
Shoop, Robert Holding and
David Sweeney. Jerry lost its
novice status by being the
only mouse to reach the
centre. A furry rodent with
sensor booms to each side,
Jerry won its makers James
Chidley and Derek Hall the

The best accounting software in the world is of no use to
someone whose micro has only one disk drive, if it
assumes that you have two.

The popular Apricot F1 and F2 come complete with a
single disk, and so CashLink of North Wales is probably
onto a good thing with a version for these machines.

There are versions for two-drive systems, too, but the
single-drive version is specifically designed to make sure
that you don’t get into a tangle with only one drive.

It costs £525 for the F1, £695 for the standard version,
and details are available on (076 686} 551 in Caernarfon.

first prize in a time of one
minute 25 seconds.

On Thursday the big
battalions moved in for the
final. David Woodfield and
Alan Dibley were particularly
keen to try out the maze,
which had been specially
flown from Japan by the
Japan Science Foundation.
They were able to check for
any snags which might mar
their performance in the

‘World Finals in Tsukuba, and

their suggestion that the floor
should be made blacker to
infra-red has already been
taken up.

The gentle practice maze
was reconfigured to a vicious
test to separate the
champions, but technical
problems took their toll more
effectively than the clock. Bill
Urmenyi’'s Gonzales tried and
retired, to be replaced on the
maze by his new mouse,
Danger Mouse.

DM certainly had a good
run, but was finally

thwarted and settled
for third place.

Jerry did its best, but was
driven into fourth place by
stiff comipetition and a stiffer
maze. Thezeus the Ancient
came out of retirement, but
even heart massage failed to
make it run — its practice
exertions had proved too
much for its old batteries.
KnownAim also failed to live
up to its reputation, and
eventually retired; that left the
contest open to the two
favourites, Alan Dibley’s T6
and David Woodfield’s
Enterprise.

T6 was suffering battery
problems of its own and
after reaching the centre
on an early runin a time of
one minute 51 seconds, was
unable to complete a follow-
up run to exploit its acquired
knowledge of the maze.

Enterprise set off slickly,
looking every inch a
champion, but after a
tortuous exploratory path it

objected to one turning and
snagged on a wall. It started
again, with a clear memory of
aninitial long straight. It
applied full power for a sprint
start, winding up to a speed of
two or more metres per
second! The crunch as it hit
the end wall made the
audience wince. At the time, it
looked as though it had ‘done
a wheelie’, lifting the front
measuring-wheel off the
ground and losing track of .
distance. Later, David decided
that the pulses had been
arriving faster than his
interrupt routine could cope
with. Whatever the cause,
Enterprise retired to the pits.
Even so, its performance won
David the second prize of a
Commoaotion vision system —
perhaps it will persuade him
to build a Robat ping-pong
robot. Alan Dibley carried off
first prize of a Reekie RUR
mobile robot complete with
robot arm. The tail-enders I
won two more copies of DIY |
Robotics, while all the
contestants received copies of
the new Salamander book
Robots.

For more details of
Micromouse and Robat, write
to John Billingsiey,
Department of Electrical and
Electronic Engineering,
Portsmouth Polytechnic,
Anglesea Road, Portsmouth
PO1 3DJ.

In the hot seat:
MicroScope man
joins PCW as
new editor

This may be the last, and
shortest, story in Newsprint,
but that shouldn’t be held
againstit.

Briefly, the news is that this
is the last issue of the
magazine to be edited by
Graham Cunningham. His
replacement is Peter Jackson,
who joins PCW from
MicroScope which he has
edited since its launch.

All other personal details
have been withheld to spare
the blushes of both parties —
suffice it to say that business
will, of course, continue as
usual.

Guy Kewney can be con-
tacted on electronic mail.
His numbers are Source
TCK 106, and Telecom
Gold 81: JDS018.

The Prestel mailbox num-
ber is 01-802 2679,
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Predictions

With a background of 28 years
in computers, 11 years of
publishing an American
magazine called Creative
Computing, and 18 months
writing Yankee Doodles, |
hereby present the results of
my most recent crystal ball
gazing. This is the future that |
see for various hardware
manufacturers.

IBM will make it big
{surprise, surprise). Market
domination, huge cash flow,
loyal employees, enormous
research effort, strong dealer
base, and animage among
corporate buyers of ‘'you can’t
lose your job by buying IBM’
will contribute to continued
domination.

Growth will slow at
Compagq as the company
becomes larger and less

pipeline. Although frequently
approved in corporations as
the second source for IBM,
the cost advantage over IBM
is relatively small. However,
quality control is better, at
least temporarily, than IBM’s.

Texas Instruments will not
make it. The Tl Prois one of
the'least compatible
compatibles, and customers
are not convinced of its
advantages. Even though all
the important software is
available for the machine, its
incompatibility image will
prevent it being purchased by
volume customers. Tl's new
approach of aiming at vertical
markets is a good idea, and
perhaps the only thing that
will keep the Pro alive for
another year or two.

Nor does the future look
bright for other clone-makers
— some will die a fast,
merciful death and others a
long, painful death. In the
end, the only difference is
how much the investors
will lose.

Digital Equipment (DEC), on
the other hand, will make it.
Despite mediocre personal
computers (now withdrawn)

nimble, and as IBM fills up the .

David Ahl brings all his experience to bear as he predicts

the industry’s winners and losers. He also hands out the

prizes for the 10 worst computers.

and an abysmal PC marketing
strategy, the incredible
installed base of DEC minis in
colleges, engineering,
technical, and scientific
environments automatically
puts DEC on the approved list
of vendors whenever new
systems are being purchased.
Furthermore, the company
has a history of wringing
more years of life out of its
designs than any other mini-
maker (PDP-8, PDP-11, VAX).
The MicroVAX will be DEC's
saviour in the upper end of
the micro market.

Hewlett-Packard (HP) will
also make it. Like DEC, its
installed base of timesharing
minis and instrumentation,
particularly in technical
environments, causes larger
corporate buyers to look to HP
as they expand their
networks. The 150 and the
reincarnated version, the
Touchscreen, is a loser and
the Portable Plus is pricey, but
eventually the company will
get its product act together.

AT&T will be another
success, if only due to its
huge cash flow and enbrmous
presence in American
industry. The product line
shows a total lack of planning
and the effects of many
competing factions within the
company, but as the
reorganisation dust settles, a
more coherent product and
marketing strategy should
emerge.

NCR will fail (in the PC
market). It has similar
problems as Tl, but it is
without a dealer base ora
coherent marketing strategy.
On the other hand, Zenith will
succeed as a result of
concentrating on specialised
vertical markets such as the
Air Force and various
government branches.

The Data General One is a
product looking for a market.
Making micro versions of the
company’s minis is the only
sensible strategy for DG:
whether or not it chooses to
follow itis another matter.

Apple will make it as soon
as the company opens its
eyes to the existence of a
serious home market. The
Apple llis number onein
schools, and could have been
number one in the home
market had the company not

turned its attention to the

business market. Likewise,
the Macis probably an

equally serious contender in
the home market as the
business market.

Commodore may make it if
itturns its focus back to
marketing. Choosing a
production-oriented
Dutchman for president was
absurd when the company
needed leadership in R&D
and marketing. If the new
marketing crew canre-
establish confidence in the
dealer network and can
convince third-party software
vendors to focus on the
company’s products, there
may be hope. Otherwise, not.

Atari will not make it. Jack
Tramiel’s lean-and-mean
approach doesn’t build
loyalty among employees,
dealers, or third-party
software vendors. The Atari
name — the strongest thing
he had going for him — has
lost much of its glitter. Trying
to move the company into the
business market is absurd
and will fail miserably.

Tandy will hang in there.
While retail computer stores
seem to be everywhere, there
are still many small US towns
in which a Radio Shack is the
only computer dealer in town.
Even in larger towns, people
have confidence that Radio
Shack will be around as these
trendy computer stores come
and go. Tandy will hang
on to a small piece of the
home, school and small
business markets, but a major
player, no.

Epson is a tough one. It will
continue to dominate the
printer market, although IBM
will probably take over first
place in two or three years.
Epson computers have been
innovative, sometimes too
much so for their own good.

NEC has enormous staying
power due to the company’s
number two spot (behind
Fujitsu) in Japan, but
marketing in the US ranges
from average'to horrible.
Unless the company gets its
marketing act together, it will
continue to be an also-ranin
the US.

To date, no UK company
has made it big in the US. ACT
has had a shot at it with the
Apricots, but it will have to do
practically everything right. If
anyone can doit, ACT can, but
it won't be easy.

Sinclair products are highly
innovative, interesting, and
cheesy. In the long-run, the

lack of quality and utility, and
a cavalier approach to
customers, will spell doom for
the company.

The not-so-
magnificent 10

Here, in alphabetical order,
with no malice intended, are
my choices for the 10 worst
computers of all time.

APF PeCos I: with no.
support at all, APF released a
machine that used a JOSS-
type language which was
totally incomprehensible to
any normal person.

Coleco Adam: tape drive
unreliable, printer worked
only sporadically, software
full of bugs and without
documentation. Too much
new technology and too
much hype. | wouldn’t give
one to a Cabbage Patch doll.

Epson QX-10: nice
hardware, but the Valdocs
software is extremely slow,
cumbersome, and frustrating.

Gavilan: the
term’vapourware’ is usually
applied to software. Gavilan
proved it could be applied to
hardware as well.

IBM PCjr: an embarrasing
faux pas that humbled Big
Blue with its inexcusable
wireless Chiclet keyboard,
single disk drive and memory
limitations.

Mattel Aquarius: a machine
so cheesy, Mattel should have
supplied rubber gloves to
wear while using it. The
company tried to sell a touch-
typing software package for it
but the keyboard didn't even
have a space bar.

Sinclair ZX80: with an
unusable keyboard and quirky
keyboard Basic, this machine
discouraged millions of
people from ever buying
another computer.

‘Stonehenge: the hardware
was solid — still is, but trying
to debug the operating
software wiped out the entire
race of Druids.

TI199/4: with its Chiclet
keyboard, not enough keys
and non-standard Basic, this
machine soured millions of
people on computers forever.

Video Brain: running APLS
(a scaled-down version of
APL), the Video Brain required
a degree in computer science
to program it. It did have nice
joysticks, though. [END ]
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Customer
relations

Asarecentpurchaserofan
Amstrad CPC664, Iwas
appalledtoreadinthe
Septemberissue of PCWofthe
imminentlaunch ofthe
CPC6128atapricewhichis
considerably lowerthan thatof
theequivalent664 system.

Iboughtmy green-screen
664in Maythisyearatthefull
retail price of£339.lhave
absolutely nocomplaints
aboutthe machine,indeed this
letteris beingwritten withits
aid.However, tolearnthata
vastlysuperiormachineis to
beproducedvery soon after
the664 atsomef40lessis, to
saytheleast,galling.lwould
. haveexpectedsuch marketing
ploys from certain other micro
manufacturersinthiscountry,
whohave already shown
themselvesfully capable of
suchmachinationsinthepast,
butlhadthoughtthatAmstrad
was above allthat.

Isuspectthatlamnotthe
only personinthis position,
and Amstradshould takesome
positivestepstorestore the
goodwill ofitsexisting
customerbase. Theveryleast
stepshouldbe an offerto
replace the main 664 unit,
manuals,andsoon,withthe
6128unitatafairly nominal
price, say £25. Bearinginmind
thepricestructure, perhapsa
directswap wouldbefairer,
andthebestpossible step
wouldbeadirectswapwitha
repaymentofthe £40... butl
don’treally expect Amstradto
be thatmagnanimous.
(Ownersofthecolourversion,
replace £40with £50.)

Ifsuch offersare notmade, |
amsure many 664 ownerswill
wanttochangetothe 6128, but
withthe 6128 price asstatedin
PCW,itwouldappearthatthe
664 willbecomeunsaleable
withoutasubstantialdropin
price,andthis would applyto
the464 aswell. Assecond-
handtrading will be affected,

This is the chance to air your views — send your letters to

Letters, Personal Computer World, 32-34

Broadwick St, London W1A 2HG. Please be as brief as

possible and add ‘not for publication’ if your letter is to be

the 664 owner willnotbe able
tochangetoa6128withouta
substantialfinancialloss.
Toaddinsulttoinjury,on
page 36ofthesameissue of
PCW,the advertisementforthe
664 says:‘...the Amstrad(664)
packageisvery hardtobeat.’ It
obviouslyisn’‘t—Amstrad has
justdoneit,inaveryshorttime.
lurge Amstrad, therefore, to
seriously consider the
proposalslhavemade, andto
quicklyrestoreitsexisting
customers’ confidence.
KitSpackman, Lydney,
Gloucestershire

There's alotofusers annoyed
with Amstradandwe think
theydeservesomesupport,
butthe’injury’needstobeput
intoperspective.

Obviously,any
manufacturerisgoingtotry to
produce better machines at
betterprices—it's unlikelyto
stayin business unless itdoes.
Equallyobviously, upgrading
previous machineswon’thelp
itstayinbusinessinpurely
financial terms.

Having saidthatthough, the
briefgap intermsoftime
betweenthe664andthe6128
—andthebiggergapinterms
ofprice and performance—
isn‘tmuchofawayto
encouragepresentand
potential purchasers.

We'rekeento see whatcan
bedonetogetabetterdeal for
664 users, butfirstwe need
someammunition. Writeto us
andAmstradifyouagreewith
this letter.

Fuzzy logic
Martin Banks (Banks’
Statement, PCW, September)
fallsinto the common trap of
believingthatfuzzylogicisa
recentinnovation.

Infact,underitsoriginal
nameof’quantumlogic’, non-
Aristotelianlogicwhich
permits partial truths hasbeen
aroundsince the pioneering
work of Vasil'ev, aprofessorof
logicatthe University ofKazan,
who published papers onthis
from 19100onwards. Thefirst
formal propositional calculus
was published by Lukasiewicz
in 1920, using three values (0,
1/2,1)andthen generalised by
Zawirskiin1931.

The modern concepts as
usedinAlwerereally fully

kept private.

developed by Watanabe,
particularlywhilehewasatthe
IBMResearch Laboratories at
YorktownHeights, New York,
andemergedinaseriesof
papers andbooksfrom 1956
onwards. LotfiAZadeh did not
cointhe term ‘fuzzy states’ until
1965.

However, thewholefield
stemsfromdecision analysis
theoryoriginallydeveloping
fromthe statistical work of
Reverend ThomasBayesin
1760,oneofthefounding
fathers of probability theory
withthe conceptofassessing
‘degreesofbelief’.

Oneof myfavourite
illustrationsof many-valued or
‘fuzzy’logicisthe physical
thoughtexperiment,inwhicha
catissealedinablackboxfor
onehour.Inside thisblackbox,
thecatiswiredup toadevice
which will electrocuteitifa
block of radioactive material
decays. Thematerialin
question has ahalf-lifeofone
hour(thatis, aprobability of
decayof0.5inonehour). Atthe
endofthe hour,whatisthe
truthvalue ofthestatement
‘Thecatisalive’? tmustbe0.5!

Allthisgoes to showthat
even PCW/(and Martin Banks)
canbeabitfuzzyattimes, as
cancats.

SurgeonlLieutenant
Commander Howard Oakley,
Royal Navy, Isle of Wight

Register here

Would Tatung Einsteinowners
beinterestedinsettingupan
informal owners’register? The
objectwould be exchange of
information and newswitha
viewto getting the mostoutof
thiswell-designed hardware.

Ifso, could they contact me?
My daytime phone numberis
(0477)71321, orwrite with SAE
totheaddressbelow.
PaulBurgess, 24 Meredale
Road, LiverpoolL185EX

Roman toitalic
and back

When JHAtkinsonehquiredin
ComputerAnswers, PCW July,
p218,ifthere was adaisywheel
quality printerthatwould
changefrom romantoitalic
and backwithoutthe needto
changethe daisywheel by
hand, Simon Goodwindid not

mentionthe IBM Thermotronic
typewriter (and the
corresponding keyboardless
printer).

Forlessthan£1000it gives
remarkable print quality,
particularly suitedto
reproduction by offset, slightly
reduced, asthe typeisrather
heavierinweightthanmost
daisywheels produce.Change
from onetypefacetoanotheris
instantaneous; although only
twoareinthemachineatany
onetime, awidechoiceis
availableand they are quickly
changedby hand.

Thespeedisupto60cpi—in
almostcompletesilence.
GPeter Winnington, Vaud,
Switzerland

Portable
problems

Asanownerofthe Apricot
Portable, whichin many
respectslfindtobean
impressive machine, Ifeelitis
wellworthwhilesounding a
warningto prospective
purchasersregarding certain
shortcomingsinthe package
asitissold. Thisis particularly
relevant to prospective
purchasers whose initial
knowledge of computersin
general,the MS-DOS
operatingsystem, orofthe
softwarepackagessupplied, is
notthatstrong.In particular,|
woulddefy any newuser
withoutcomputing experience
tomanagetodoanyserious
workusing the abysmal
instruction booklets supplied.
Someexamplesareas
follows.Firstly, let’s take the
absolutely vitaldiskandfile
copyingsystem. Whilethedisk
copy utilityisworkable,
although tedious, oneseldom
wishestocopyall thefilesona
diskto aback-up.However,the
filecopy utility as describedin
theinstructionbookletnotonly
doesnotworkatall, butgives
youanerrormessagetothe
effectthatyoucannotcopya
filetoitself,and aborts. The
instruction bookletalso states
thatyoucanusewildcard
charactersinthefilecopy
command—youcan't! The
bestandfastestway tocopya
filefrom onedisktoanotheris
ofcourse tousethe RAM disk
utility suppliedonthe Activity
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masterdisk (whichdoesallow
wildcards), butthe RAM disk
programdoes notworkas
installed onthe Activity disk—
through lack of memory, sol
aminformed—norarethere
anyinstructionsastohowto
implement, orindeed use, the
RAMdiskintheinstruction
bookletatall. RAMdiskdoesn't
evenappearintheindex.
Let'smoveontothe
supplied software. Asecond
disk purportstoincludethe
programs Sketch, Diary and
the Voice recognitiontraining
program.lsay 'purportsto
include’ asnone ofthese
‘programswill load onmy
softwaredisk, nor onacopy
replacementsupplied by my
dealer. They putupthe
message ‘Waitwhile ACT
Sketch (or Diary or Vtrain)is
loading’,thenthe message
‘invaliddirectory’, and abort.
However, evenshouidthe
programsload,lreallycan’t
seethattheycanbe ofany
serious use. ForDiarytobe of
' ‘useyouneedthediskinthe
machinevirtuallythewhole:
time, otherwise by thetime
you haveloadedit,any
enquirer afteran appointment
withyouwouldhavelong
since rung off! Sketchhasno

printorscreendumpfacility, so |

is only ofusefordrawing pretty
pictures onthescreen.|
suppose the voice recognition

couldhavesomeusein
initiatingWordStaror
SuperWritercommands, but|
thinktheserioususerwould
finditeasier,andprobably
morereliable, tousethe
keyboard.lwould appreciate
being abletoloadthe
programsandfind outfor
myself, ratherthanrelyingfor
my views onaninstruction
bookletthathas otherwise
provedremarkably
uninformative.
lalsohavethesoftware
programs SuperPlanner,
SuperWriter,and SuperCalc.
Thefirstofthese lhave sofar
found almostunusablefrom
theinstructionsinthe ACT

| software pack. Mattersarenot

helpedatall by thefunction
keysnotdoingwhatthe
instructionssay they willdo.1
havenorealcomplaints about
SuperWriter, otherthanthat|
am more usedtoWordStar,
nor of SuperCalcwhichinmy
mindis one ofthe bestlow-cost
spreadsheet programs.
lamalsoalittleworried
aboutthe BIOSonmy
machine,which appearstobe
aratherout-of-dateversion 1.2
despitemy machinebeing
purchasedinJuly.lreadin
anothermagzinethat BIOS
versionspriorto2.5giveerror
messages withsome software
programsthatare supposedto

runontheF1andPortable ACT

BLUDNERS

We unfortunately left out
details of the graphics
characters in the listing of
Knighthawk for the Spectrum
in August’'s Program File. The
graphics and corresponding
letters are given in Fig 1; the
details of where they should
appear are as follows.

Line 130: should have " A”
and "A"” instead of the spaces
shown.

Line 172: should have "A"
instead of the last printed
space.

Line 195: should have "A ™
instead of the three spaces
shown.

Lines 216 and 217: should
have “"B” instead of all the
single spaces.

Line 266: a$=" " should be
“EC “,and b$=" " should be
"DFG".

Lines 272-275: should have
"H" instead of ” ” atthe end
of each line.
Line292:...BRIGHT 1;" ...

should be ... BRIGHT 1;"1". ..

Line 293: .. AT tpy+1.,tpx;

for Einstein joysticks was

INK3;” "...shouldbe... AT
tpy+1.tpx; INK3;"JKL". ..

In the Program of the
Month, BBC Turtlegraphic,
some characters were printed
incorrectly. The character a
should be @, é should be {, &
should be }. These changes
should be made in lines 140,
1340 and 1720 of the main
program, and lines 100 and
110 of the second program.

Inthe same issue, in TJ's
Workshop, the circuit diagram.

printed incorrectly. The
joystick button is shown as
connected to pin 3 and the +5
volts pin 7 line. It should be
connected to pin 3and the 0
volts pin 1 line.

In September’s Program
File, the Program of the
Month, BBC Graphics Utilities
Monitor, contains one error.
Those of you with Basic 1
should change line 3270 to
read 3270 PROCoscli(“DIR
"+e$).

A=+ B-¢& C-%
G=%F" H=v+ I=2X
ilz=e"
Fig1

D=
o

EE =
K=

F=5

L=y

computers. These don’t
includeanylhave atthe
moment, butitdoes make one
cautiousaboutbuying new
software.
Overall, the ACT Apricot
Portableisquiteanimpressive
little machine, particularly at
itscurrentprice. Thekeyboard
certainly could bea lotbetter,
butonedoesgetusedtoit,and
theinstructionbookletisnot
only poorbut downright
misleading—ashasbeen
some of ACT's advertising of
the PortableandF1range. The
voicerecognitionseemslikea
bitofmediohypeputintogain
morepresscoveragewhenthe
machinewaslaunched, but
mightprovetobefuntouseifl
couldloadthesystem! The
display certainly hasits
drawbacks,butmightproveto
beeasierontheeyethanthe
standardgreenscreen.
twouldbegoodifthe
machinecouldusethe Apricot
monochromescreenalso,
whichlaminformeditis not
configuredtodo.
Ifaprospective purchaseris
aware of some ofthe
drawbacksandproblemsas
outlined here, the Apricot
Portableisstillavery powerful
and attractively priced
machinewith agoodsoftware
library available,and makesan
excellenthome/business
machine.
Lawrence Williams, Oxted,
Surrey

Amstrad speed

Inthe Julyissue of PCW, you
featuredan article (‘Fast
timing’) containing various
speedandaccuracy ]
Benchmarksforninemicros.|
havecarriedoutthetestson
the Amstrad CPC464 and
submittheresults. Asl
suspected, theonlytwomicros
tooutpacethe CPC464 were
the 16-bit machines. Thetwo
comparable machines, the
BBCBandthe Sharp MZ-700,
were leftbehind aswell.
Havingsaidthis,thevalue of
the speedtestsasaBenchmark
is,ofcourse, dubious. Ascan
beseenfromtheresults of the
accuracytests,the CPC464
comparedunfavourably with
the BBCB.
Wherenecessary, the
CPC464'slogarithmic
keywords were substituted for
thoseshown. Also, thesecond
statementinline 20 ofthe
speedtestprogramshouldbe
Y(15)=7,andthefirst partof
the sixth expression ofthe
accuracytestsshouldbe
SIN{X)*SIN(X).Test 15could
onlybeconductedintherange
1t088, astheexponentofa
numbergreaterthan88gives
anoverflowerror.
MikeCarey, Rayleigh, Essex

Amstrad CPC464 timing

program

10DIM X(20),Y(20), A(20,20),
B(20,20)

20K=5:Y(15)=7:B(5,10)=3

30T=TIME

40FORI=1TO 1000

50REM

60 NEXTI

70TT=TIME

80PRINTROUND((TT-T)/
300,1);“SECS”

90CALL&BB18:EDIT50

SpeedTests

1 1.4

Assignment

2 0.7

3 0.6

4 1.4

5 1.3

6 1.4

7 2.1

8 3.4

9 2.0

10 2.1

Ave 1.7

Elementary mathematical

operations

11 1.2

12 1.2

13 1.3

14 2.6

Ave 1.6

Mathematicalfunctions

15 25.9

16 2.8

17 1.1

18 13.1

19 141

20 15.0

21 14.7

22 30.4

23 10.2

Ave 13

String operations

24 0.7

25 1.9

26 1.2

27 1.3

28 1.6

29 0.8

Ave 1.3

Miscellaneous

30 127(1)

31 0.4

32 -0.1(!)

(The GOTO mustbe

interpretedfasterthanthe
REM)

33 1.5

34 1.1

35 1.6

36 1.0

37 0.5

Ave 0.9
Overallaverage4.5
Accuracytests

1 9.3E-10
2 8.0E-7
3 3.7E-6
4 7.0E-10
5 4.2E-9
6 1.6E—8
7 8.6E-8
8 0

9 1.8E-7
10 1.5E-7
11 1.8E-7
12 1.5E-7
13 0

14 1.1E-8
15 3.0E-8
16 1.8E-7

Maximum number 1.7E+38
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Subscribe now at
show prices and
save up to £11!



At last Spectrum owners can choose a TRUE disc
drive system for their computer, backed by REAL
software support and available with the most
comprehensive specification yet developed.

For just £199.95 Discovery offers a new level of
performance and a combination of advanced
features which make other fast storage systems for
the Spectrum and Spectrum + look obsolete.

No wonder one leading computer magazine,
Sinclair User, recommended Discovery in its latest
guide to fast storage systems for the Spectrum.

Discovery has been designed to take no USER RAM
from the Spectrum during the use of tape-based
programs, it accepts the same commands as
‘Interface I’ allowing you to use many of the

———T

cassette programs designed for microdrive and
we've even provided you with the firmware to use
a super fast RAM DISC when you choose. Random
Access Files are fully supported and formatting
and back-up routines are included in ROM.

Add to all this a range of great software titles on
the latest 3%.” disc cartridges commissioned by
Boots and you begin to see why we named it
Discovery. Leading titles from Hewson
Consultants, Micromega, Activision, Melbourne
House, Database, Romantic Robot, Betasoft,
Tasman and O.C.P.

Discovery is available from larger branches of
Boots and selected computer stores nationwide.
For further details call us on 0737 65080 or post
the coupon now.
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JOYSTICK
CONNECTOR

PARALLEL
PRINTER
PERIPHERAL PORT
THROUGH
COMNECTOR ' .
=

NO OTHER SYSTEM HAS SO MUCH TO OFFER |

AND ALL FOR ONLY £199.95
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BANKS' STATEMENT

Dedication

Martin Banks anticipates the day when the market will see

an IBM-compatible, large-memory, small, dedicated computer.

Who will produce it? The Japanese, he thinks.

In 1980, | had the temerity to suggest
that the Japanese were about to take
over the personal computer business.
To be fair to me, a number of other
people in the industry felt the same
way, and were willingto be quoted, butl
was the one who putitin writing — my
head on the block to be cut off. History
duly performed this humane function
as the Japanese never got their act
together when | said they would, which
was very spiteful.

Historically, the Japanesehavenever
let a good volume market like the
personal computerslip pastthem, and |
see no reason why they should now.

What is more, | am now wondering if
they have found the way to achieve this
end. If they have, then itis a way which
overcomes many of the problems now
facing manufacturers of small personal
computer systems, especially the
home-oriented machines.

The ‘way’ concerned is really quite
simple. It is a straightforward deriva-
tion of what home computers have
been (even though they have pre-
tended to be something else entirely),
and was pointed out to me by an
acquaintance who runs a minicompu-
ter company selling all those big,
£50,000+ management systems. He
pointed out that, despite all this expen-
sive and clever hardware the company
soldto others, its own payroll was done
on ‘a small Japanese thing. It cost us
£400 and it's dedicated to doing
payrolls. It's terrificand saves us no end
of time’.’Can you do anything else with
it?' seemed a logical question.

‘No. | suppose we could find some
way to reprogram it for a different job,
but it would be cheaper to buy a
different one, dedicated to that job.’

-Bingo. There you haveitin one. What
has been wrong with the small compu-
ter business, especially at the home
end, has been that the manufacturers
have tried to con both the punters and
themselves into believing that the
machines are ‘general-purpose’. | sup-
posetheyareifyouarecleverenoughto
havethetime, money and dedication to
invest in making them so. Otherwise,
they are not. Instead, the smallest ones
have been, to all intents and purposes,
dedicated games-playing machines.
The answer which the Japanese seem

to have come up with is to simply
dedicate them to something else,
something arguably more useful.

There are many advantages to the
dedicated machine, advantages that
apply both to the end user and the
manufacturer. The end user has a
machine that works, and works first
time, inthe way thatyou mightexpecta
ruler to work first time at providing
straightlines. As itis dedicated, thereis
a minimum learning time. Keyboards
can be configured with dedicated
legends for example, so that there is
minimal chance of operator error. Most
specifically the program is there, ready
to run as soon as itis turned on.

This can be a real boon to the user,
who just picks up the machine and uses
it in the same way as any other tool,
such as a pencil, ruler or calculator (the
bestexampleyetofadedicated compu-
ter application). It will no longer be
necessary for the user to load and boot
applications programs, risk ruining
floppy disks, learncomplex operational
routines, or risk erasing everything of
value through a silly keying error. Not
only that, and Digital Research please
take note, concurrent operations could
be easily achieved with any number of
different applications, simply by using
the dedicated systems required.

Here, of course, is the big advantage
for the manufacturers. Rather than
trying to sell the end user a single
system that does everything (and then
only poorly in many cases), they could
sell each operator several machines for
different tasks. This would boost their
prospects considerably and would
make for machines that, in all probabil-
ity, would be easier and simpler to
design and manufacture. As my ac-
quaintance suggested, the little box he
uses ‘could probably be reprogram-
med'. If it is cheaper to buy a different
system, however, why should he
bother? It would seem to be what the
marketplace prefers.

To some extent, the machines could
be considered in the same way as the
pocket calculator, without in any way
idemeaning them. There are many
calculators on the market which are
both powerful and dedicated to a
particular area, such as engineering or
finance. It is not uncommon for an

individual to have more than one
calculator for different applications.

Technology certainly offers the capa-
bility to produce such a machine at an
attractive price. It could also allow
software producers to package their
products in such a way that reduces the
chances of copying and pirating, be-
cause everyone will find iteasier to buy
the complete machine/program pack-
age than mess about copying it. (The
program could, for example, be confi-
gured to work solely on one type of
machine.)

The type of machine | have in mind,
and the reason | suggest that it will be
the Japanese who do it, is that which |
have previously outlined — the IBM PC
compatible, 16-bit, MS-DOS running
MSX machine. Using 256k memory
chips, of which 16 make up a 512k byte
memory space, it would be possible to
build, now, a PC-clone the size of a
Sinclair Spectrum. It would have no
disks due to the operating system and
applications program both being
mounted in read-only memory chips,
and there would be a bubble memory
for data disk work. All of this would take
20 chips and a small power supply.

There would also be some complex
circuits to handle I/O to and from a
{most important of all) standardised
communications system, where all
machines use exactly the same pro-
tocols andthe same pin-out. With this, it
would be easy to read and write to the
bubble memory so that floppy disks
would not be needed on the standard
machine. The easy-to-use communica-
tions link would connect the machines
into a network system of whatevertype
the user cared to configure.

Will it happen this way? No-one
knows, but the capability is there and it
is one way that the market could be
served with systems that actually meet
the user’s need to have computers both
cheap and productive. [twould also suit
the manufacturers and software sup-
pliers, who would achieve the volume
sales they appear to need so badly. (It
would also suit the City investors — a
product type that they understand and
are not frightened of quite so easily.)

If I'm right about this, we could see a
dedicated Lotus 1-2-3 computer costing
£395in two years’ time. [END]
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e

rad PCW 8256

Amstrad’s period of prolific manufacturing continues with the PCW 8256,

a good-quality, great-value word processing system that includes a

printer in its £399 price tag. Is there sufficient support in the ‘serious’

market to do it justice? Peter Bright conveys his impressions.

Amstrad has always had a reputation
for producing cheap, good-value con-
sumer electronics, ranging from music
centres through TVs to videos. In the
last year or so it has also developed a
good reputation with its 464, 664 and
latterly 6128 home micros.

Now, with its new machine, it seems
to have taken its good-value image to
new heights — a word processor with
CP/M, a disk drive, 2566k of RAM, a
monitor, Basic, Logo and a printer for
£399.

The fact that Amstrad had the nerve
to call it the PCW (well, PCW 8256
actually) only served to heighten my
interest.

Hardware

The name PCW stands for Personal
Computer Word processor (hah!). It is
made up of three separate units — the
main system box, a keyboard and a
printer. All three units will be supplied
inone (large) cardboardbox muchlikea
domestic TV. Even in the business

market, theidea of including aprinterin
the price of the unit is unusual, and at
this price level itis unheard of.

The main system unit houses the
monitor, the disk drive and all the
electronics, including the power supp-
ly.Itlooks verylikeaportable television,
and | wouldn’t be at all surprised if the
casings started out as an Amstrad
portable TV. It also sits on what looks
like a tilt/swivel stand except that the
review model didn't tilt or swivel.

Most of the front of the main unit is
taken up by the monitor screen. To its
right are spaces for either one or two
disk drives mounted vertically. The
usual configuration is for the machine
tobesupplied with one disk drive inthe
top slot, with the bottom slot containing
the PCW badge.

Theback ofthe machineis quite bare:
all it houses are power-in, a special
Amstrad printer interface, and an edge
connector onto the main PCB. There is
also a 24-volt power-out socket to drive
the printer.

The edge connector exists primarily
because Amstrad will be offering an
RS232/Centronics parallel printer mod-
ule which will plug into the edge
connector and slot into a recess on the
back panel of the main unit.

The final interface on the main
system unit is a DIN socket on the side
panel for the keyboard lead.

You get inside the PCW in the same
way that you would get inside a
television — remove the screws and
take off the back panel. Most of the
internal space is taken up by the
monitor tube and high-voltage electro-
nics. The digital section consists of just
one surprisingly small PCB. My initial
reaction to this PCB was how smallitis
and how few components it uses. It has
been totally redesigned, and uses
significantly fewer components than
eitherthe 464 or the 664.

The main PCB contains a total of 17
chips. Of these, eight are 256 kbit RAM
chips and another five are TTL drivers
for theprinter interface; this leaves just
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The PCW's separate keyboard is a change of style for Amstrad

four chipstodo the serious processing.
These consist of a 4MHz Zilog 280
processor, an 8041 printer controller
chip,an NEC 7658 disk controller, and a
large dedicated gate array. In addition
there are sockets for anothereight RAM
chips, although Amstradsaysthatithas
no intention to fill them.

Although the Z80 processor can
usually only access 64k of RAM, the
PCW makes full use of its 256k by
bank-switching sections of RAM. Thisis
usually handled by the CP/M Plus
operating system.

You may have noticed that the above
listdoesn’tincludeany ROMchips. This
is due to the PCW being without any
ROM as such—everythingisloaded off
disk. In order to do this you obviously
need some kind of disk bootstrap
loader, so Amstrad has used the 256
bytes of mask ROM available on the
8041 printer controller to squeeze
onein.

The gate array is interesting in that it
is mounted above a hole cut in the
middle of the PCB, with its legs
spanning the gaps on all sides between
it and the main board. The result looks
odd but is apparently easy to align for
manufacture.

The low component count coupled
with the fact that the PCW is manufac-
tured in the Far East and then shipped
over, meansthatthe systemis probably
cheaper to produce than the 464.

The system has been designed to
work with either one or two disk drives.
Initially, Amstrad will be shipping each
unit with one 3in 170k disk drive; an
extra drive can be fitted at a later date if
required. Amstrad also plans to sell a
1Mbyte (720k formatted) double-sided,
double-tracking 3indiskas anextratofit
intothe spare diskspace. Thisshould be
available later this year.

As | have stated, it is unusual for a
computer manufacturer to include a
printer in the price of the machine.
Amstrad hopes that one of the PCW's
main selling points will be its word
processing capabilities, so it follows
that a printeris a good idea.

The printer casing matches the
appearance of the rest of the system,
and looks like a fairly standard 80-
column dot-matrix unit. In fact, true to
Amstrad’s style, the printer is as basic
as it can be while remaining capable of

doing its job.

Most printers contain a processor
and ROM to hold the character fonts, as
well as control electronics for a Centro-
nics printer interface. Amstrad buys in
the basic printer mechanism without
any control electronics at all; all printer
control is done by the printer controller
in the main system unit. This extends
right down to telling the pins on the
print head when to strike, which means
that the only electronics necessary for
the printeritselfare afew TTL drivers to
interface it to the main unit. The printer
interface is non-standard and achieved
via a short length of ribbon cable.

The advantage is that it makes the
printer cheaper to produce. This eco-
nomy even extends to ditching the
Online, Line-feed and Form-feed but-
tons that are usually found on printers;
these functions are accessed under
software control from the main unit.

In use, the printer is very good
considering it’s free. It can handle both
friction-fed and sheet-continuous sta-
tionery. The tractor feed unit clips onto
the top of the printer and is driven via a
gear from the roller. A nice feature is
thatif you are using single-sheet paper,
the printer will automatically roll the
paper so thatitisaligned attop-of-form
as soon as you pull outthe bail bar; this
saves you having to rotate the roller by
hand. Our office typewriter does this,
but I’'ve never seen a computer printer
doit.

Two type qualities are offered: draft
which is fast; and high-quality which is
slow but very good in terms of type
quality. This obviously isn't up to
daisywheelstandards, butlwouldn’tbe
ashamed of it. The printer can also
reproduce graphics from the screen,
either by using the built-in gaphics
dump routine or by using the GSX
drivers supplied. The pin patterns for
the letters are all stored on disk, so
theoretically you should be able to
create your own typestyles. However,
unfortunately they are stored in a
compacted form and aren’t too easy to
get at. '

As previously mentioned, all printer
control is achieved via software from
the main unit. If you are in the word
processor, you can control all the
printer's functions from there; but if

you are in CP/M or a generic applica-

tions program, you can use the key on
the keyboard marked '‘PTR’. When you
hit this key, a printer control menu is
displayed on the last line of the main
display. Using the '+’ and '—' keys, you
can set and unset on/off line, top-of-
form, line-feed and form-feed, toggle
high-quality/draft print, toggle on or off
the paper-out detector and reset the
printer. Thesefunctionsare very easyto
use when you remember that you have
to control the printer from the keyboard
rather than by pressing buttons on the
printer.

Overall, | was impressed with the
printer. Itis slightly slowerthan modern
dot-matrix printers, but the quality can
be good and it’s free.

Unlike previous Amstrad machines,
there is no choice of display with the
PCW —a monochrome green screen is
what you get. No colour is available.

The display is built into the main
systembox; infact,itisthe mainsystem
box. At 14 inches the display tube is
larger than average, but like other
Amstrad systems it is based on televi-
sion technology. This means that the
display qualityisn’tup to pukka monitor
standards, but is still quite good. | had
no trouble using the screen on the
review machine, although a lack of
shieldingonthe pre-productionunitdid
cause some display surge. My main
worry was that the tube had no
anti-glare coating, and consequently
could be hard to read when facing a
window.

As it uses a large 14in tube, Amstrad
can fit more characters on the screen
than usual. Most systems have 80-
column by 25-line displays; the PCW
has 90 columns by 32 lines, which gives
50 per cent more characters onscreen
thanusual. Thisextra size can be useful:
inthe word processor, for example, you
can extend the number of words
displayable onscreen.

Some CP/M programs can also be
configured to take advantage of this
extra room — | saw a version of
SuperCalc 2 which managed to display
more cells onscreen than it normally
did. For CP/M programs whichcan’tuse
the larger display, Amstrad supplies an
80 x 25screendriver. The systemisalso
supplied with Digital Research GSX
graphics interface software, and can
displaygraphics ataresolution of 720 x
256 pixels.

Thedisplayis OKratherthanwonder-
ful. It isn't as good as a standard
monitor, but it's better than a 464
monochrome display. The larger size
canbeareal benefitforspreadsheetsor
word processing.

The PCW is a departure for Amstrad
in that its previous machines have
included the keyboard in the main
casing; the PCWcomescompletewitha
separate keyboard connected to the
main system by a long length of cable
and a DIN plug.

The keyboard unit has its own
processor which scans the keys and
sends the codes down the serial link.
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fl The JUKI 3310 gives you

180 LP% |

and NLO Standards ®
for just ﬁ 299““ [exc. VAT]

A
F.

And that's not all! The Juki 5510 also has full graphics mode, two-
position “dip-switch” {providing instant compatibility with both
the Epson* FX-80 and the IBM* Graphic Printer), standard 2k
memory (expandable to 14 k), built-in Parallel Centronics* inter- W
face, and 8-switch variable international character sets.

If you need colour too, the optional Juki 5510 Colour Kit gives you
seven-colour printing for very little more. And if you use cutsheet,
the Juki 5510 Sheet Feeder will be available shortly.

Optional Colour Kit for Optional Sheet Feeder
seven-colour printing for cut sheet

* Epson is a trade mark of Epson.
*IBM is a trade mark of IBM Carporation.
Print out wos generated using Colorshop, DATA FAN

111 4

Technology true to type
JUKI (EUROPE) GMBH Sole distributor: Intec Unit 3, Hassocks Wood, Wade Road, Basingstoke, Hants, RG 24 ONE.
Eiffestr. 74 - 2000 Hamburg 26 - F. R, Germany _— Tel.: (0256) 47 3232 (32 lines). Linkline: 0800521 1111
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The ‘free’ printer: control is via software from the main unit

Ifthe keyboard were ahouse, itwould
be condemned for overcrowding: a
total of 82 keys are fitted into the very
small unit. It's easier than usual to hit
the wrong key until you become accus-
tomed to the layout.

Many of the keys are dedicated to the
word processor. This gives the whole
unit a strange appearance by computer
standards, but it makes the keyboard a
lot easier to use. The main qwerty
typing section takes up most of the
space totheleftand centre ofthe unit; to
itsrightarefourfunctionkeys markedf1
to f4, and shifted to give f5 to f8. To the
right of the function keys are the
cursor/numeric/word processing keys.
Many ofthese keys have morethan one
function, butnonehas morethantwo—
the keyboard is so cramped, there is no
space between the different functional
areas.

Due to many of the keyboard legends
being customised for the word proces-
sor, they may not make immediate
sense under CP/M. Two examples: of
this are the control key which is marked
ALT, and the escape key which is
marked EXIT and which has been
moved from its traditional top-left
position to the right of the space bar.

One feature which | did like was the
SHIFT LOCK key. Firstly, this key has an

LED builtin sothatyou cantellwhenit's
engaged. Secondly, unlike most com-
puter keyboards, the PCW's is disen-
gaged either by hitting it again or by
hitting one of the SHIFT keys — just like
a typewriter.

Some compensation for the confus-
ing legends under CP/M is that the
keyboardis ‘soft’, soyoucansetakeyto
return any character code. Under CP/M,
you can set up different keyboard
definitions and store them on disk, then
callthem in with a suitable applications
program. This is useful, as it makes it
easier to set up special keys such as
cursor control and editing so that they
work with normal CP/M programs.

It is also useful because the system
has an extended international charac-
ter set which gives over 200 characters;
these are usually accessed via the
EXTRA key. Some of these charac-
ters are quite useful: for example,
the symbol to raise a number to a
power isn't on the normal keyboard
legends — it is accessed by hitting
EXTRA-U. Some users might want to
redefine key sequences such as this.

The overall feel of the keyboard is
very light, although the key action felt
good enough. The main problem, as |
have said, is that the keys are so close
together you can easily hit the wrong

key by mistake, but my mistake rate fell
as | became familiar with the unit.

System software

The PCW's main operating system is
Digital Research’s CP/M Plus (or ver-
sion 3, as it is sometimes called). The
only exception to this is the word
processor, which doesn’t use CP/M but
goesstraighttothe hardware. Theword
processor does, however, use CP/M file
structures, so word processor data is
available under CP/M and vice versa.

CP/M Plus was specially developed
forthe new breed of Z80 8-bit machines
which use more than 64k of RAM, and is
much nicer and more powerful than its
more popular brother, CP/M 2.2. The
main advantage of CP/M Plus is that it |
can handle bank-switching of RAM. The
280 processor can only directly access
64k of RAM; to handle more memory
than this, you have to switch different
areas of RAM into the Z80's line of
vision.

Having said that, CP/M Plus on the
Amstrad doesn’t directly access all the
available RAM. Ofthetotal 256k, 116kis
set aside as a RAM disk; as far as the
operating system is concerned, this is
just a very fast disk designated drive M.
Of the remaining RAM, 61k is given to
the transient program area (TPA), and
the rest is occupied by the basic input
output system (BIOS), the basic disk
operating system (BDOS), the console
command processor {CCP}and the disk
hash tables.

Having the BIOS, BDOS and CCP in

RAM is useful in that it allows you to
load the system disk just once —
subsequent disks don't require these
routines to be present as they are in
RAM.
. The 61k TPAisthe area of RAM which
is actually available to an applications
program. At first sight it might seem
that 61k out of 266k isn’t that good, but
in fact'it is more than enough to run all
the popular CP/M applications prog-
rams.

Installing PCW CP/M applications

functional groups.

Front of main unit

badge.

Fig 1 Example of printout

mounted 3 inch drive.

large screen,

on/off button,

Keyboard is very crowded with no gaps between the different

one vertically

Space for another below taken by PCW

PCB totally different from 464,664 and 6128 No ROM just 256 byte

bootstrap masked on the printer controller chip.
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The disk drives: a 720k disk drive is available as an optional extra

programs has been made as simple a
possible. One of the usual problems is
working outthe screen control codesin
order that the program will work with
yourdisplay. The PCW gets around this
by putting a DEC VT52 terminal emula-
tor between the applications program
and the screen hardware, so as far as
theapplicationisconcerned, itistalking
to a DEC terminal.

The same thing has been done with
the printer. Instead of running direct to
the hardware, the printer is shielded by
an Epson emulator, so you set the
applicationtothinkthatitistalkingtoan
Epson matrix printer. This is all very
neat.

In use, the PCW implementation of
CP/M Plus is very nice indeed.The only
slight low point is when you first boot
up.ImentionedintheHardware section
that the bootstrap loader on this
machine has been squeezed into 256
bytes of mask ROM in the printer
controller. As it is such a tight squeeze,
there is no room for any fancy boot-up
screens or any error messages.

When the machine is first switched
on, the screen lights up. When you
insert a system disk, the machine
displays horizontal lines down the
screen while the system is booting. If
thereisan error, the screen will flash or
the system will bleep. You can force a
re-try by hitting the space bar.

When CP/M is booted, itlooks around
the hardware to see what is there and
whatisn't, and adjusts itself according-
ly. If you have the option serial/parallel
card plugged into the back, CP/M wiill
set itself up so that you can access it
using the usual device names. The
same is true if you have a second disk
drive fitted.

' Disk drives are nicely handled on the
PCW. Even if you only have one disk
drive, CP/M is set up so that two virtual
drives, A and B, are mapped onto the
single physicaldrivesoyoucanpretend

to be copying from drive A to drive B.
The system automatically tells you
when to swap disks. The name of the
current virtual drive is displayed in the
bottom-right corner of the screen.

CP/M Plus has so many improve-
ments over CP/M 2.2 it’s difficult to list
them. The most useful are that you no
longer have the dreaded CP/M 2.2
BDOS ERROR ON A type error — you
now get an MS-DOS style Retry, Abort
orlgnore? error; andthereis usually no
need to hit CONTROL C to tell CP/M that
you've changed a disk in a drive.
These both make CP/M Plus much
easierto use.

Other enhancements for CP/M Plus
include date-stamping of files, pass-
word protection, and an enhancea DIR
command which tells you everything
except how many kbytes you have free
on disk. It also has a full online help
facility which explains how the com-
mandswork. | loaded this onto the RAM
disk for fast access when | was stuck.

Applications software

If you're going to sell a machine as a
word processor, it's obviously a good
idea to include word processing soft-
ware. In the case of the PCW, this
software is known as LocoScript. Asthe

Benchmarks

BM1 1.1
BM2 38
BM3 9.9
BM4 10.1
BM5 11.0
BM#6 19.1
BM7 30.3
BM8 339
Average 14.9
Alltimings in seconds. For a fulllisting
ofthe Benchmarkprograms, see page
185, January issue.

name suggests, it has been written by
Locomotive Software which writes or
converts all Amstrad’s system soft-
ware. LocoScript was written by
Locomotive specially forthe PCW, butit
does intend to convert it for other
systems soon.

Althoughthe version which Isawwas
pre-production and had a few features
missing, it is obvious that LocoScript is
avery powerful word processor. One of
its advantages over a generic word
processor such as WordStar is that as it
was written for the PCW, it can take full
advantage of the hardware, different
printer pitch settings, and so on.

The general user interface of the
word processor is to use pull-down
menus in conjunction with the func-

tion keys .and the dedicated word
processor keys on the keyboard. Initial-
ly 1 found the system intimidating,
mainly because the display is cluttered
and some features are hidden a few
levels down. When | became accus-
tomed to the way it works, | had few
problems.

When you first boot up the word
processor, you are greeted by the file
control menu. This is the most confus-
ing and cluttered display on the system
as it has to display a great deal of
information.

LocoScript stores its document files
inone of eight ‘groups’. Each group has
atemplate associated with it, and each
time you open a new document, data
from the group template is copied into
the new document. This can be useful if
you generate a lot of standard letters:
you could have one group called
‘Letters’ which puts your address at the
top, another called ‘Memos’ which sets
up the memo format, and so on. When
you delete afile, itis moved to a holding
areaandis only physically deleted if the
system needs the disk space, so you
stand a good chance of being able to
recover accidentally deleted files.

All LocoScript files can be accessed
from CP/M, with the different groups
stored as CP/M‘Users’; theonly trouble
is that LocoScript files contain control
information as well as text. When it is
released, it will be abletoreadand write
ASClIl files as well as Amstrad 464, 664
and 6128 datafiles.

When you are editing a document
thereisapproximately 30k of main RAM |
free, but LocoScript is virtual in the
sense that it reads and writes to and
from the RAM disk. Assumingthat your
RAM disk is empty, the maximum
document size is about 130k.

The editing screen is usually blank
except for the command bar and the
ruleratthetopofthescreen. The screen
can ‘pan’ like WordStar, so you can
have documents wider than the width
of the screen. Up to 99 ruler settings
are possible in one document,
and the system always remembers
the layout information associated
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J U/q. For Brighter Ideas...
COLOUR

DOT MATR'X The JUKI 5520 gives you seven
separate colours {ideal for
spreadsheet) for the price of black-and-white!
What's more, a flick of its ,dip-switch” brings instant compatibility
with both the Epson JX-80 and the IBM Colour Graphic Printer.
The JUKI 5520 dlso features Near Letter Quality print standard,
full graphics mode and built-in paper tractor. PLUS bi-directional
text printing at 180 cps. The JUKI 5520. One of our brighter ideas.

* Epson is a trade mark of Epson.
* IBM is a trade mark of IBM Corporation.

o 'an d QLII' Cker Thlhk Ihg Bt s genercid uaing Ebiou stop, DATATANT

The JUKI 6200, on the other hand, is a low-cost, high-speed
daisywheel with full word processing support. Print standard is
significantly crisper and clearer than Full Letter Quality,

and its extra-wide 16" platen will cope with even the largest
documents. Best of dll, it gives you a maximum print speed
of 32 cps with a standard DIABLO* 96~character wheel. C PS

The JUKI 6200. Quicker thinking.

* DIABLO is o trade mark of Diablo Systems Inc.

1]1] 4

Technology true to type

JKI (EUROPE} GMBH
festr. 74 - 2000 Homburg 26 - F.R. Germany  Sole distributor: Intec Unit 3, Hassocks Wood, Wade Road, Basingstoke,
.: (040) 2512071-73 - Telex: 2163061 (JKI D) Micro Hants, RG 24 ONE. Tel.: (0256) 47 3232 (32 lines)
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with the document. . %
Thereisn’t enough space "\l
here to list all the features of S

the word processor, which is worthy

of areview in its ownright, but here are
some of the highlights.

As you would expect, LocoScript can
take full advantage of the printer, with
its different character and line pitches,
line spacing, and so on. These don't
show on the screen, which always
assumes single-spaced text, but the
page markers onthe screen do adjustso
you obtain correct pagination.

Unlike many word processors, in-
cluding WordStar, LogoScript avoids
shortlines, and you can setit to prevent
this by splitting paragraphs over page
breaks. You can also associate a speci-
fic piece of text with something else in
order that you don‘t lose a heading the
other side of a page break, for example.

Unlike some word processors,
LocoScript wordwraps both up and
down: most word processors can't
move 3 word back once they have
wrapped it into the line below. This
feature is especially necessary for
proportional spacing, where it is possi-

BENCHTEST

ble that a short word
could have been fitted into
p the previous line.

When you are editing text you have
already written, LocoScript will only
displayitinthecorrectformatwhenyou
either hit the RELAY key or move
somewhere else and edit more text.
This relay feature is somewhat akin to
CONTROL-B in WordStar, although in
LocoScript text doesn’t disappear off
the side of the screen as it sometimes
does in WordStar.

Headers and footers are of course
included, plus the ability to vary the
settings for odd and even page num-
bers. Printing can be done in back-
ground, so you can printone document
while editing another. There is a slight
speed overhead for this, but nothing
too excessive.

Overall, the word processor provided
with the PCW is a very powerful piece of
software, even though it does take
some time to get used to regardless of
its pull-down menus and customised
keyboard. The only things it doesn’t
have at the moment are a merge print
facility or a spelling checker. According

Technical specifications

Processor: ZilogZ804MHz

RAM: 256k

ROM: Nonetospeakof

Keyboard: 82-keysemi-dedicated word processor layout
Display: 90 x 32green screen

Massstorage: 170k 3indiskbuiltin

1/0: Amstrad printer interface;

optional RS232/Centronics card

Operatingsystem: CP/MPlus

Bundled software:

LocoScript, DRLogo, Mallard Basic

In perspective

Atthe price level the PCW is operating at, it’s difficultto find any competition.
As far as word processors are concerned, you could include the Sony Model
10, or aBrothertypewriterwith adiskdrive, forexample. The Sonyisanorder
of magnitude more expensive than the PCW, and the Brother doesn’t have
anywhere near the features.

If you think of it as a CP/M machine, its obvious competitors are the
Osborne machines, the Wren (if you can get one) and the Apricot Fle. All
these are vastly more expensive and don’tinciude a printer. Evenif you push
it and consider the Sinclair QL with a monitor and printer, there is still no
contest.

The main competition comes from Amstrad’s own 6128. This offers the
same CP/M, plus games compatibility and colour for roughly the same price,
but you dolose the word processor, 128k of RAM and the free printer into the
bargain.

It is often said that whereas Sinclair is driven by technology, Amstrad is
driven by the market. Nowhere is this better illustrated than this machine
compared to the QL. The newtechnology of the QL is totally outshone by the
price/performance value of a good-old 280, with production costs taken to
the bone.

This brings us to pricing. At £399 including the printer, there is no doubt
that this machine is spectacular value for money if you consider it to be a
small business or serious home machine. However, don’t forget that you
can't play Amstrad games on this machine — there is no compatibility with
previous Amstrads other than CP/M. Amstrad is betting that there is enough
volume out there in the ‘serious’ market to support the low price, although
I'm still not sure how large this market is.

to Locomaotive, both of these are on
their way.

Two other pieces of software are
bundled with the machine. One is the
customary (for Amstrad) DR Logo, the
other is Locomotive’'s Mallard Basic.
Given Locomotive Software's fascina-
tionwith therailways, lassume Mallard
Basic is named after the old steam
trains rather than a duck. Either way, it
has been around for a long time on
business machines and is well-re-
spected. It is totally compatible with |
Microsoft Basic-80, so Microsoft Basic
programs should run with no prob-
lems.

The original ROM-based Basic in the
Amstrad 464 is asubset of Mallard Basic
with operating system extensions. The
Benchmarks show that the speed is
respectable for an 8-bit machine.

One nice feature of Mallard Basic on
the Amstrad is that it incorporates
sophisticated file-handling routines,
including a B-Tree algorithm.

With regard to generic CP/M 8-bit
software, the PCW should run almost
anything. | saw WordStar, dBasell,
SuperCalc 2, Multiplan Cardbox, Fri-
day! and Quest acgounts running quite
happily on the machine.

Documentation

| was supplied with photocopies of the
proof of the manuals, which seemed
quite comprehensive. Apparently, the
final versions will be supplied in two
spiral-bound books. Most of the docu-
mentation has been produced by
Locomotive Software, which makes
sense — the company wrote the word
processor and the Basic, and it also
implemented CP/M Plus.

Prices

The PCW with a screen, 256k of RAM,
one 170k disk drive, a keyboard and the
printer will sell for £399 plus VAT. This
represents amazing value.

Conclusion

How can you criticise a machine that
gives you 256k of RAM, a disk drive, a
monitor, a printer, a very good word
processor, Basicand Logo for£399 plus
VAT, even if it does use our name? [N
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Control Data

' StorageMaster’
Premium Series

Flexible Diskettes

35inch,5.25inch
and 8inch ‘

For details of your
local stockist
call Freephone 3577
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Philips: Yes

Will the Philips :Yes successfully challenge IBM for the low-cost PC
market? Colin Barker puts the new Philips micro through its paces.
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A large collection of input and output sockets dominates the back of the machine

Ofallthe Europeancomputersuppliers,
Philips has been among the most

disappointing in the PC market. An’

electronics giant, Philips has had great
success in the home and office electro-
nics market, but none of its personal
computers have inspired enthusiasm.
The situation could change with the
launch ofthe strangely named :Yes (the
colon is obligatory).

Secrecy has surroundedthe micro for
some time. All that has been known is
that it is 16-bit and runs Digital Re-
search’s DOS-Plus operating system.
The reason for the secrecy lies in the
ambitious plans Philips has for this
computer.

The :Yes originates from Philips in
Austria. It is aimed primarily at the
education-and business markets but
with scope for home use. With prices
starting at around £1000, it should
appeal to those who would like a
serious business computerathomebut
who find the likes of the Macintosh or
IBM PC too expensive. The :Yes in-
corporates an operating system that
fully supports networking, and is com-
patible with MS-DOS/PC-DOS version
2.11, which should make the machine
suitable as a low-cost terminal/work-
station for large organisations which
wantto networkIBM-type PCstogether.

Philips plans a big advertising cam-
paign,andisspending alotofmoneyon
documentation and packaging in the
hope of selling the machine in very
large volumes. It will come up directly
against low-cost systems like the Apri-
cot F1, Sanyo MBC555 and, to some
extent, the forthcoming Atari STs and
Commodore’'s Amiga.

Hardware

A pre-production model was provided
forthe Benchtest (in fact it was the only
pre-production model) so there was a

lot of spaghetti-like wiring hanging off
the back of the system unit, and
non-standard features such as a Ger-
mankeyboard. Enough was asitshould
bein afinal version, however,tobeable
to test it properly.

The system unit is a grey box with a
large opening at the front to allow the
keyboard to be slotted away when not
needed, so preserving desk space.
There are two 3%in microfloppy disk
drives, which would fast become an
industry standard in small business
systems if manufacturers could only
agree on how much data they want to
put on the disks — in this case it is 750k
unformatted, 720k formatted. The
drives are from TEAC and are compati-
ble, apparently, with the drives on the
Apricot, but this doesn’t mean that
applications for the Apricot will run on
the Philips: Yes as the systems are very
different.

On the front of the machine is a
feature | believed | would never see
again on a business system — a socket
fora 128k ROM cartridge. Philips hopes
to make some applications software
available on ROM cartridges.Inthe past
software suppliers have been reluctant
to take up this option on systems due to
the high cost of ROM cartridges.
Perhaps it is time for another look, but |
can't help thinking that RAM disks are
just as good and cheaper. RAM disks
arealsoafeatureofthe :Yes’soperating
system, proving, perhaps that you
cannot have too much of a good thing.

The processor is the little-used Intel
80186 (smaller brother of the 80286
which is used in the IBM PC/AT and
clones). It has 16-bit addressing and,
unlike the 8088, a 16-bit data bus. It
potentially has a better performance
than the 8088 as itincorporatesthe CPU
and the supporting chips used in the
IBM PC on one chip. It is capable of

- offered on this model are: an external

addressing up to 1Mbyte of memory
andruns at afast8MHz. Itdoes nothave |
the sophisticated memory-handling
facilities of the 80286 which allow that
chip to address over 3Mbytes of main
memory.

The 80186 is quite a sophisticated .
piece of technology to have in a
computer costing £1000. Although itis
not as sophisticated as the 32-bit
addressing Motorola 68000 found in
the new Atari and Commodore
machines, it has the great advantage of
inherent compatibility with the IBM PC.

There will be two distinct versions of
the final :Yes system. The Entry Models
will have 128k of RAM, using the rather
dated 64k RAM chips; the other version
will have a standard 256k RAM and use
256k RAM chips. Both systems have
provision for memory expansion
onboard —the former to 256k, the latter
to 640k.

A panel on the side of the machine
reveals a large gap for expansion
boardsto be plugged in horizontally. At
the back there is a large collection of
input and output sockets. Rather than
explain the options on the pre-produc-
tion model, I'll describe the expansion
options and ports that will be available
on the final machine.

The :Yes Entry Model will have 128k
RAM and one disk drive. There will be
two expansion slots for extra boards
and the ROM cartridge slot which is
standard on all models. The ports

floppy interface (suitable for attaching
an IBM PC format disk drive); a parallel
printer interface; a serial RS232 inter-
face; and a composite video connec-
tion. A TV interface will be available as
an option.

The Entry Model version 2 will be the
same but with the provision ofasecond |
disk drive.
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The :Yes PC will have '-
256k RAM, two disk drives X
andthesame ports, butwiththe
addition of a hard disk interface for one
ortwo externaldrives ofupto 30Mbytes
capacity each, and a mouse interface. It
will only have one expansion slot as the
hard disk interface will take up the other
one. It will also have a battery-backed
clock. Finally, two extra ports for an
RGB monitor and an IBM-type mono-
chrome screen will be included.

The :Yes Top Modelisthe same asthe
PC, but has 640k RAM as standard.

All the cables plug into sockets at the
back which are arranged in a fairly
conventional way.Onthereview model
there was a lot of empty space at the
back letting in air and dirt, which
presumably will be changed on the
production versions.

A screen will not be a standard
feature ofthe:Yes. Although Philips will
make two monitors available, users are
free to pick their own as long as it's
compatible. There is 64k of ROM on the
system, which has a self-test routine
and video-handling software. The sys-
tem has a wide choice of video resolu-
tions. With a composite video or RGB
monitorthe optionsare: 640 X 250,80 X
25 characters and four colours (RGB);
320 x 250, 40 x 25 characters and 16
colours (RGB); and 160 x 250 and 16
colours. The last two options can also
be used with a TV screen. With an IBM-
compatible monochrome screen, the

 BENCHTEST

graphics are 640 x 250 and 80 x
25 characters, black and white.

P There is a 512 character set, 256 of

which are compatible with the IBM
character set and another 256 Philips
characters that can be user-definable.
The test model had a Zenith screen
{courtesy of one of the UK distributors

‘IfIBM PCcompatibility is
proveninthefinal
models, thenitcanbe
seriouslyconsideredasa
home system forusers of

IBMPCsatwork. Ithas
more powerand
sophisticationinthe
operating system . . .

’

for Philips, Systemstate) and the image
was poor, butthiswas probablyduetoa
fault in this model. | tested the system
with Digital Research’s GEM and the
graphics resolution was very good
when displaying that package.

Two keyboards will be available for
the system, and the user can choose
either at no extra cost. The test model
had a keyboard with flat, calculator-like
keys. A keyboard with properly sculp-
ted keys will be the other option.

The keyboard tucks under the front of

the system and is attached to it by a
coiledwire thatis fairlyeasytoplugin. It
follows the IBM-style layout with a few
changes. The qwerty keypad has good-
sized SHIFT keys, a RETURN key, two
CONTROL keys and two ALT keys.
These are allimprovements on the IBM
keyboard, although thereis stillnothing
like the feel of a proper keyboard. That
should not upset non-typists, though.
There is a numeric keypad to the right
and separate cursor keys below. The 10
function keys are arranged across the
top of the keyboard, and two lights for
CAPS LOCK and NUM(ber) LOCK areon
the top right-hand side.

The keyboard is functional and a
good size, but from its description |
think | would look at the second
keyboard if | was using this system for
serious business use.

In use, the system is comfortable to
work with. The box is small enough not
to dominate the average desk. The disk
drives are very noisy, but to be fair
Philips did point this out before the
review was started and said that
productionmodelswill be alotquieter. |
hope Philips also does something to
speed up the drives which were very
slow.Speed of processing is very quick,
but graphics systems like GEM still
manage to appreciably slow it down. |
cannot understand why this should be
the case with such a hefty processor,
but GEM seemed to run almost as
slowly as it does on the IBM PC.

PHILIPS

The review model’s German keyboard had flat, calculator-like keys and tucked under the front of the system
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System software

It is not certain yet which items of

system software will be availableonthe
final version. However, the main oper-
ating system will be DOS-Plus. It
| incorporates most of the best features
of Concurrent-DOS (which was Concur-
rent CP/M-86) with a greater level of
compatibility with IBM’s PC-DOS 2.11.

The best features of Concurrent-DOS
are the multi-tasking {(up to four tasks
‘can run at once) and windowing, but
there are a lot of other features on
'DOS-Plus that make it one of the most
powerful single-user operating sys-
tems | have ever seen.

Whenthe :Yesis powered up (thereis
an on/off switch at the back of the
system unit that is easy to get to)
DOS-Plus canthen be loaded from disk.
Philips is thinking about making it
available on aROM cartridge— accord-
ing to Digital Research it will comfort-
ably fit into 64k of ROM, making it fairly
compact for the features offered.

Two options are available for using
DOS-Plus. The user can eithergo for the
standard way of working via command
words and the A> prompt, or use a

feature calied File Manager. If this-

option has been pre-configured, on
booting DOS-Plus a window appears
withfoursectionsonit. Onthetop-leftis
theformatofthe diskin use and the free
spaceavailable.Inalargewindowisthe
directory of files, and to the right is the
command panel which gives the avail-
able DOS-Plus options. '

By scrolling through the commands
with the cursor keys, you choose an
option and then follow the instructions.
| This interactive system will be user-
friendly for beginners but it is nice to
have both options — if you are familiar
withCP/M orMS-DOS, youwillnothave
to slow yourself down with windows
and menus.

There is provision of hierarchical
directories as on MS-DOS versions 2
and 3. This is to make-the system as
compatible with MS-DOS and PC-DOS
as possible.

According to Digital Research, DOS-
Plus should run all the applications
software written for PC/MS-DOS, which
usenormal operatingsystemcallsonly.
That is the easy part. There is also an
IBM-like BIOS (basic input output sys-
tem) so that applications which bypass
the operating system sometimes and
address the BIOS directly (for example,
Lotus 1-2-3) should also run on the
system. The only software that should
not run are applications that talk
directly to the hardware in the IBM PC
(Flight Simulatoris the classic example
here).

Philips maintains that it is not too
worried about IBM compatibility but
the promotional literature states some-
thing different, with PC-compatibility
being pushed as a major point of the
DOS-Plus operating system. The :Yes
also has afloppy interface for, presum-
ably, an IBM format drive.

The Zenith screen gave a poor image.

DOS-Plus is also compatible with ali
16-bitimplementations of CP/M on Intel
processors. It has the capability to
muliti-task, or at least run one applica-
tion in the foreground and three in the
background (you can only see one
application working on the screen at a
time, although others may be printing,
recalculating, sorting, or whatever).
PC/MS-DOS does not support this
feature, so only one specifically IBM-
type application can run at a time.

The 80186 is fully capable of support-
ing this type of concurrency and the
results are impressive. This is a feature
that every modern, single-user operat-
ing system should have as it saves so
much time {especially when printing). If
it is not included on further imple-
mentations of PC/MS-DOS, | will be

Benchmarks
BM1 0.9
BM2 3.5
BM3 7.4
{BM4 7.6
BM5 8.0
BMé 17.0
BM7 24.1
BMS8 21.4
Average 11.24
Alltimingsin seconds. For afulllisting
ofthe Benchmarkprograms, see page
185, January issue.

very surprised.

Other features of DOS-Plus include
full network support. It will work with
both DR Net and MS Net, as well as
other networks. With DR Net, the links
to the network software are allincluded
in the basic implementation of DOS-
Plus. It will support up to three virtual
drives in memory (if you have enough) -
and each of these can be designated a
sub-directory in the filing system. The
practicalupshotofthisisthat,usedona
network, the user may only need one
disk drive (just for loading and storing
personal applications and files). Cen-
trally-held applications can be called
from the file server, or wherever they
are stored, and loaded into memory.
Disk-based applications therefore be-
come much quicker.

Although some of the most powerful
features of DOS-Plus could not be
tested on the review machine, it looks
like being an extremely impressive
operating system.

Optional system software will in-
clude GEM desktop — the GEM
Graphics system is included in DOS-
Plus.

| found the operating system easy to
use and enjoyable — almost! Using the
command line system is familiar terri-
tory to CP/M or MS-DOS users, and the
File Manager is a useful alternative to
basic housekeeping.

Having the option of GEM is good
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MBC 885 £1,390 + VAT* MS-DOS 211. 256K RAM expandable to MBC'555-2 £1,190 + VAT* MS-DOS 2.11. 128K RAM expandal
640K. 2 x 360K drives. RGB colour/mono outputs. Centronics 256K. 2 x 360K drives. RGB colour/mono outputs. Centron
printer port. Seven IBM-compatible expansion slots. Provision compatible printer port. Audio training tape. Free Wordstar, Ca

for hard disk. Tavice as fast as IBM PC. Free Wordstar 2000 software. Mailmerge, Spellstar, Reportstar, Datastar, Formsort.

Full IBM compatibility. Extended basic software.

Our packages «
at an




Take a look at the Sanyo computers
featured here and you'll begin to see what
we mean.

As if this standard of specification isn’t
impressive enough, our models also come
with up to £1,000 worth of free business
software.

Unlike IBM machines, they're all equip-
ped with colour capability and RGB output
as standard.

And they bring you the opportunity
to join the Sanyo Micro Users Association,
with use of its special hotline for productand
software support.

The machines on view here are just
three in a twelve-strongrange that’s the most
comprehensive available.

You could pay a high price unless you
see Sanyo, then decide. i S AN YO

® SANYO

MBC 775 £1,990 + VAT. MS-DOS 2.11. 256K RAM expandable to
640K. 2 x 360K drives. Built-in colour screen with RGB colour/mono
auxiliary outputs. Centronics printer port. Tiwo expansion slots.
Twice as fast as IBM PC. Free Wordstar, Calcstar and GW-basic.
Full IBM compatibility.

I'd like to know more about the Sanyo
computer which is right for me.

SEND COUPON TO SANYO BUSINESS SYSTEMS, SANYO HOUSE, OTTERSPOOL WAY.
WATFORD. HERTS. OR PHONE (0923) 57231/57245
PCW 10/85
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The Seikosha SP Series,

advanced business printers
for the growing business

Il the advanced technology and

craftsmanship of the ‘House of Seiko’
have now been applied to the needs of the
small volume business user.

The result is the Seikosha SP Series.

A unique combination of high
performance and low cost that puts the very
best of business printers within easy reach
of the smallest business.

Top of the range is the SP 1000.

Fast, quiet and reliable, it offers an
impressive list of advanced features.

High speed quality Standard Pica Printing
at 100cps (25cps NLQ), low noise levels, a
variety of character fonts, 7 kinds of graphic
printing and automatic paper loading are all
just part of what you can expect from this
superb printer.

Next in the range is the brilliant little
Seikosha SP 800.

It combines most of the features of the
SP 1000 with a print speed of 80cps (draft)
and 20cps (NLQ). And, like the SP 1000, is
the perfect companion to your micro.

At a cost of just £259.00 plus VAT for the
SP 1000 and £249.00 plus VAT for the
SP 800, these printers represent the best
value for money on the market today.

The ideal printers for the growing
business in fact.

Distributed exclusively by DDL, the
Seikosha SP range is available from all
leading computer dealers. For details of
your nearest stockist contact:

5Kings Ride Park,
Ascot, Berks. SL5 8BP
Tel: 0990 28921 )
Telex: 846303 DD LTDG.

THE FORCE IN DISTRIBUTION




news for those who like that®

implemented software to run in the
GEM windowing environment, and
until that starts to happen, it still ranks
as a nice idea. File Manageris perfectly
adequate for the most unsophisticated
user, however, and it does not slow
down the machine.

Applications software

No applications software is included
with the :Yes lower models, but the PC
and Top models will have Open Access
bundled with them. By the time the
system becomes available for sale
{scheduled for October), according to
Philips an impressive list of software
will begin to be available in 3%2in
format. GW-Basic, DR Logo and Turbo-
Pascal will bethelanguages; WordStar,
Multiplan andthe new Logistix package

type of system, but few soft- ~
ware companies that | know of have yet

from Graphox will be the main
applications.

Following these will come C, Fortran
and Cobol, Microsoft Word, Word
Perfect, SuperCalcs 2 and 3, and dBase-
Il. dBaselll will be available in Novem-
ber, Lotus 1-2-3 and Framework will
follow early in 1986, and Philips is
currently talking to many other soft-
ware houses.

One of the main problems with
reviewing systems that are forthcom-
ing is that there is plenty of talk about
applications software arriving, but
often the plans are not matched by the
eventual output. In this case, things
mightbe alittie different. Firstly, Philips
appears very keen on the system and
wants to make it a big success, and the
company has the name and clout to
persuade software companies to pro-
duce software. Secondly, the machine
is semi-compatible with the IBM PC, so

Technical specifications

domination of the PC marketplace .

IBM PC.

similar ‘power’.

| instead of marking time.

| absence of the PC2.

Processor: Intel 80186 running at 8MHz

ROM: 64k

RAM: 128k, 256k or 640k as standard

Mass storage:  Single or twin 720k (formatted) 3'%zin disk drives

Keyboard: 99 keys flat or sculpted

Size: 162ins X 14ins X 4%2ins

I10: One or two expansion slots, RS232, paraliel printer,
floppy disk interface, composite video, or RGB and
IBM-compatible, TV option. Hard disk and mouse
interfaces standard on top models

DOS: Digital Research DOS-Plus

2 |
In perspective

The :Yes is very different to the Atari and Commodore machines reviewed in
recent issues, and each is aimed at subtiey different markets, but together
they represent an interesting and important challenge to the present IBM

Atari and Commodore have produced systems that will appeal to the
home, educational and business markets, although they are fighting shy of
directly facing IBM head-on. However, if all three computers go on sale soon
at the specified prices, it will be possible to buy computers with more than
twice the speed and performance of the IBM PC at just over half the price.

IBM has, unusually, gone on record saying that no PC Mark 2 will appear
this year. This is because it felt speculation about a new PC would affect the
sales of the PC Mark 1. IBM isdragging its heels. Atari, Commodore and now
Philips areleapingintotheresulting gap. Alithese micros look betterthanthe

Many will rightly argue that IBM has produced a much superior system in
the AT, butthatis a big, bulky, expensive box, with powerthat will‘blow your
hat off’. This is fine for the big corporate users who may want that kind of
thing, but what about letting users with more modest purses have access to

The Philips :Yes comes close to being what | think the next IBM PC should
be. Faster, more compact and cheaper while remaining fairly compatible. If
IBM is not willing to produce this kind of system, other suppliers are. The
message seems to be that IBM has stagnated in this market for long enough,
so let’s get the interest back into business PCs and start moving forwards

; There is, however, an inertia that seems to require corporate buyersto go
for IBM, however poor the product offered in terms of value for money. Any
corporate user looking for a personal computer, network, terminal, and so
on, must soon take notice of the new alternatives coming along in the

many software companies should find
that it is not too difficult to convert IBM
PC software to run on this system. We
will just have to wait and see.

Documentation

All the manuals were at the printers
when | reviewed this machine, but two
photocopied manuals were provided.
One was an amazingly incomprehensi-
ble Digital Research Guide to DOS-Plus
{when is Digital Research going to |
achieve some consistency with user
documentation?}. The second manual
was a Philips guide to software writers,
which was comprehensive enough.
The user documentation, says Philips,
is going to be excellent— glossy paper,
lots of illustrations, and the like.

Prices

| was given two approximate prices for
the system. The bottom-end machine
{one disk drive, 128k RAM, and so on)
will be £995 including keyboard and
operating system, but not monitor. The
PC model will be around £1495 without
monitor. Compared tothe Commodore
and Atari machines this seems rather
expensive, but comparisions can only
really be made if, and when, the three '
systems go on general sale.

Conclusion

This is not my ideal machine, but it is
getting close to it. The idea of putting a
fairly heavyweight processor in a low-
cost box is appealing. Throw in a large
degree of IBM-PC compatibility and a

-really powerful operating system and

you're getting close to what low-cost
business PCs should be like.

However, question marks remain. |
was notable toseethefinal documenta-
tion, some of the mostinteresting parts
of the operating system in action.

But, if Philips getsthebugsironed out
and produces top-quality documenta-
tion suitable for both first-time and
experienced users, it will have the
makings of a successful system. As a
business system it has alot going forit:
it should be seriously considered as a
low-cost option for a workstation on a
network. If IBM PC compatibility is
proveninthefinalmodels,thenitcanbe
seriously considered as a home system
forusers ofIBM PCs at work. Ithas more
power and sophistication in the operat-
ing system, which makes it a rare
pleasure to use.

In the education market, it has
potential for students to be able to use
the type of computer that is becoming
commonplace at work.

I'm going to wait and see what
happens with the final model and with
other suppliers. The more types of
system like this there are, the better.

Thanks to Systemstate for making the
Philips available for review.
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PROGRAMMING

lllustrations by John Shelley

Threaded operation

Paul Dourish describes the principles involved in creating a threaded interpretative

language (TIL) compiler, using Forth as his example language.

1 We have all seen pictures of the early

computers; giant machines such as
ENIAC which filled entire rooms with
boards full of hot valves, and did
calculations three times in case a valve
biew half-way through. The progress
made from those machines to the
modern micro is easy to see. Perhaps
not quite so obvious are the advances
made in software, and especially in the
field of programming languages.

In the early days, programs were
‘hard-wired’; to change the program
involved physically rewiring the com-
puter. Later, machine code programs
were keyed into the computerin binary,
using switches on the front panel. Pure
machine code was used as it is very
machine efficient, and in those days
machine time was much more expen-
sive than human time. High-level lan-
guages were introduced, with Fortran
designed by an IBM team under the
leadership of John Bachus, while at
about the same time, Algol was de-
signed asatheoretical language butnot
implemented.

As other languages were developed,
they all had their own particular fea-
tures but generally followed the same
pattern. These are the Algol-derived
languages andare with ustodayinsuch
languages as Pascal. However, at va-
rious stages, there have been program-
mers, dissatisfied with the state of
language design, who have designed
new languages with often quite fun-
damental changes. Onedeparturefrom
the standard line of programming
language is Forth, designed by Charles
Moore. Forth is radically different from
its peers and achieves its efficiency in
memory consumption, ease of use and
execution speed through being a
threadedinterpretative language.

Forth

The main principles of Forth, which is
the best example of a threaded inter-
pretative language (TIL) and the one
with which most people are familiar,
are fairly well-known, and have been
covered in introductory articles in this
magazine and others (see, for example,
July’s PCW). Although the main pur-
pose of this article is to show the
techniques involved in building a TIL

compiler, a brief outline of Forth is

necessary as an introduction.

When you are supplied with your
language, it really only consists of
simple instructions performed by
machine code routines called ‘primi-
tives’, and a little code to do the
compiling. Then, you build up these
routines: you write your own programs
and functions (in TILs, these are called
‘words’) to perform slightly more com-
plicated operations, but you define
these in terms of the simpler words.
When defined, new words can be
included in more complicated defini-
tions, so you bridge the gap between
the simple operations and the complex
ones the computer is to perform.

Words which you have defined are
called ‘secondaries’ to distinguish
them from the primitives or ‘primaries’.
itisvaguely like defining asubroutinein
Basic, or a procedure in BBC Basic. The
main difference is that the TIL now
regards your word as being equally as
important as any of the primitives, asiit
cannot tell the difference between
them. The other important thing you
mustlearn aboutthe way Forthworksis
the ‘stack’. Where other languages use
variables to store values, Forth uses the
stack. You may have come across a
stack before in assembly language, but
for those who have not, here is a brief
representation.

\

h=d
A
=)
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x
>
»
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ADYNOILI

Stack structure & dictionary structure

The stack is a ‘data structure’. It is a
way of collecting many pieces of data

and imposing a format upon them so
that they always behave in the same
way, and can, attimes, beregardedas a
single unit, like an array. We usually
classify data structures by the order in
which their elements are processed.
For example, in an array, an element
can be put in any position at any time:
that is, you can jump straight in at the
twentieth element, or at the thirty-first,
or whatever.

With a stack, however, there is a
definite orderinwhich the elements are
processed, read and written; the rule
governing this is ‘First In, Last Out’
(usually shortened to FILO). Imagine a
stack of books — you put each one
down on top of the last, so that when
you take them away again the first one
you pick up is the last you put down.
This is the way a data stack works
(except, of course, thatituses numbers
rather than books). We call the opera-
tion of putting a number onto the stack
‘pushing’ the number. The inverse
operation, taking a number from the
stack, is called ‘pulling’ the number, or
‘popping’ it from the stack. In Forth, we
usethe operator . (dot) to pop the stack.
Using . (and pressing RETURN, of
course) will cause Forth to take the
number offthe top ofthe stack and print
iton the screen.

The stack forms the basis of all Forth
arithmetic, which uses a format called
Reverse Polish Notation. The numbers
tobeoperated on are entered beforethe
operator, and are pushed onto the
stack. The operator then takes the
values off the stack, uses them, and
pushes the answer back onto the stack.
This means that 3+4 must be writtenas
34 +,and 6*10+5 as 6 10 * 5 +. After,
say, 4 3 +,the number 7 is on the top of
the stack.

ATIL inuse

How does a TIL work? We have already
seenthatthe TIL program itselfisreally
only a lot of small machine code
routines that perform very simple
operations, such as putting numbers
onto the stack, doing arithmetic, and
manipulating the stack in various ways.
When you type a line of code into your
TIL, it scans it from left to right looking
for instructions. Whenever it finds a
number, itpushes that numberonto the
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stack. Otherwise, it deduces that, if the
symbols it reads do not constitute a
number, then they must be a word,
either a primitive or a secondary. To
check this, it looks up a table called the
‘dictionary’.

The dictionary contains the names of
| all the words which have been defined
either by you or by the system, and for
each it gives an indication of where the
machine code is to be found so that the
TIL can execute the instruction. The
exact nature of the data heldin a single
dictionary entry depends both on the
type of word defined (primitive or
secondary),and onthe implementation
of the TIL. The beginning of the entry
almostinvariably holds all or part ofthe
name of the word, and, if only part is
held, then an indication of how many
characters there are in the word name.
However, most of the differences in
dictionary entries occur.in the second
section, which deals with where the
machine code to execute the words is
stored. More detailed examinations
willletus judge therelative merits of the
various approaches.

Usually, the section of the dictionary
entry that deals with the location of
primitive code in memory contains that
code itself, so that it can be directly
executed. However, there arefourways
of storing the same information for a
secondary, and these are called direct-
threaded, indirect-threaded, token-
threaded and subroutine-threaded. For
the purposes of this article, the first
three can all be classed simply as
pointer-threaded, as the only major
differencein philosophy is betweenthe
firstthree andthe fourth.

Pointer-threaded code

In pointer-threaded code, the informa-
tion heldinthedictionary entry consists
of a series of pointers to the executable
code. In otherwords, it contains a list of
| the start addresses of the routines to do
each of the individual words that go to
make up this word as a whole. There-
fore, if we have defined a word
MYWORD in terms of three primitives,
PRIM1, PRIM2 and PRIM3, then the
pointer-threaded code for MYWORD in
thedictionaryisalistoftheaddresses of
the executable machine code for
PRIM1, PRIM2 and PRIM3. This means
that when we cometo run the program
(that is, to execute the word) we must
call another program, generally called
the ‘inner interpreter’, which will read
each address, jump to that address,
execute the code it finds there, and
return to the address list ready to read
the next address.
Subroutine-threaded code, on the
other hand, takes advantage of the fact
that the processor already has the
ability to jump to a given address and
return to the address from which it
jumped, with its ‘Jump to Subroutine’
code (JSR in 6502 assembly language
and CALL in Z80). Instead of giving just
the list of addresses, subroutine-
threaded code stores a JSR opcode in

front of each address, effectively mak-
ing each address into an instruction to
jump to the subroutine at that address.
Forour MYWORD example, the compil-
er produces something akin to:

JSR PRIM1

JSR PRIM2

JSR PRIM3

RTS

Instead of having to write an inner
interpreter to decode the address list,
the TiL compiler designer need merely
cause his program to jump to the first
instruction of the code stored in the
dictionary to execute the secondary. It
isinteresting to note that if, as previous-
ly suggested, the machine code for the
primitives is stored inside the diction-
ary,thenthe TiLisbehavinginthe same
way for both primitive and secondary
words, which is more elegant than
having to call an extrasubroutinetorun
some words but not others.

The advantage of pointerthreadingis
that, as there is no need to store JSR
instructions throughoutthe definitions,
it will take up less space. The advan-
tagesof subroutinethreading are that it
is faster (as the processor can interpret
the code faster by itself than the inner
interpreter could), it does not necessi-
tate the design of an inner interpreter,
and it is easier toimplement. Thereis a
compromise to be made, but it seems
that, for a first compiler, subroutine
threading hasthe edge.

Writing a TIL compiler

Thetaskissosimplethatitispracticalto
write the compiler completely in
assembly language, without any re-
course to the high-level languages
normally used to write compilers for
more complicated languages. There is
a simple series of steps to follow to

design aworking TIL compiler, suitable |

for use on amicro. These are:

(i) Design of the language selected for
compiling. For example, what will the
primitives be? How will they fit
together?

(ii) Design of stack structure and dic-
tionary structure. These two data struc-
tures will affect every detail of your
compiler, so do not skimp on their
design. You must strike a balance
between having enough space in the
structure to implement all the features
youwant, and having enough space left
over for the rest of the compiler, and to
do something useful with the language
when it is running.

(i) Writing the basic primitives. These
will be for stack manipulation,.arithme-
tic operations, and the decoding of
numbers from characters to integers.
This will depend on how wide you have
decided to make your stack. Do not
forget negative numbers — are you
going to allow them? How can you
handle them?

(iv)- Testing the basic primitives. | have
included testing as a separate section
as it is so important, and so often
overlooked or hurried. You must test
each individual word thoroughly, plus

combinations of words, to see how they
interact. Above all, you will have to
adopt a methodical approach to the
testing, otherwise youwill bein no state
tocorrectan error when (not ‘if —there
will be errors!) you find one.

(v) Writing the next level of primitives.
These will be the more complicated
routines, for example those handling
looping, jumping and branching. Their
implementation will be more compli-
cated than those of the others, and
they will require considerably more
thought.

(vi) Testing the next level. This is even
more important than testing the other
routines, as testing these is far more
difficult. Itis trivial to spot that a routine
which claims that 2+2=37 could do
with some adjustment, but the errors
involved with looping are very different
and fall into two groups: those that are
very subtle so you don’t notice them
until it's too late; and those which jump |
off into the memory and completely
crash your system.

‘Make sure that you keep back-ups . . .’

Make sure that you keep back-ups. [
can tell you from bitter experience that
losing a day’s or a week’s work is
extremely annoying.

(vii) Writing the parser. This is the
section of the program that is, you
hope, going to take your source prog-
ram, produce suitable object code, and
place it correctly in the dictionary. This
is very tricky and can cause spectacular
errors due to the number of stages at
which youcangowrong. However, you
should surviveif youremember exactly
what you have to do, and break it down
into subsections. Code and test each

' subsection independently (for exam-

ple, you would have one subsection to
create space for a new dictionary entry,
and another to find the address of the
code of a previously-defined name).
Don’tneglectthe error conditions, such
as undefined words in the input.

(viii) Testing the parser.

(ix) Merging the parser with the primi-
tives. Assuming you have been logical
and consistent in your approach and
haven’t done anything silly such as
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changing your dictionary structure
mid-way, then everything should be
alright. However, the fact that every-
thing should work in theory- does not
relieve you of the burden of . ..

(x) Run-testing the entire system.

‘Run-testing the entire system’

You can now write the compiler
(don’t let the apparently huge volume
of workdauntyou),and you will require
more detailed information about the
sections | have just outlined. Any
examples given from now on come
from my own compiler, which was
writtenfor Forth onthe BBC Micro {6502
assembly language), but the algor-
ithms and methods given are applic-
able to any TIL or language.

The first step is to choose the
language you want to compile, and in
this case | chose Forth. The version |
implementedis asubset of the Forth-79
standard; as the object of the exercise
was merely to see if | could write a TIL
compiler at all, the actual language
itself was relatively unimportant, so
there was no need to take special pains
to ensure a complete Forth-79 imple-
mentation.

The second step is the choice of a
suitable structure for the stack and the
dictionary. The first version of the
compiler | wrote used a stack of
eight-bit unsigned integers (that is, in
the range 0to 255). Thisis obviously the
easiest stack to implement on an
eight-bit machine, both from the point
of view of the stack manipulation itself,
as well as from that of the arithmetic
routines. However, this really was not
terribly useful for doing anything prac-
tical, solupdateditto run with a stack of
16-bit, signed integers which have the
range —32768 up to 32767. This step is
more difficult than it sounds, but it
means|can now store addresses onthe
" stack, which is important for the imple-
mentation of Forthvariables. Two bytes
of zero page storage were also laid
aside as the stack pointer: thatis, these

two bytes hold the address of the top
item on the stack.

It is far more difficult, however, to
decide uponasuitabledictionary struc-

"ture. | stored the entire name of the

word, rather than just part of it (many
Forth compilers store only the first
three or four characters), and, to
facilitate recognising the words, the
space characterisincluded atthe end of
each as if it was a part of the name. The
extra space characteris also countedin
the byte that indicates the length of the
word. It is easier for the system to
handle if the length byte comes at the
beginning of the dictionary entry,
before the name, so the compiler
always knows where to look for it.
Therefore, the first byte of the entry
contains the length of the word name
(plus the final space), and this is
followed by the name itself (again, with
the final space). Afterthenamecomesa
two-byte link address which points to
the absolute address of the nextentryin

the dictionary. Finally comes the code, |

whichusually consistsof aseries of JSR
instructions, terminated by a return
instruction. If this is not included, the
processor will try to execute the length
and name of the next word as machine
code, and the system will probably
crash. Fig 1 shows a sample dictionary
entry.

Writing primitives

‘After all that, getting down to writing

the primitivesisreally quite arelief. The
first primitives to write are those to
pushand pullnumbersfromthestack. It
is probably a good idea to set aside a
sectionofmemory,say 10byteslong,to
actastemporary storage for primitives,
and for exchange of data from one
section to another. In my compiler, this
space runs from TEMPto TEMP+9, and

the allocation of this space depends on
the function or procedure being run,

‘Testing the basic primitives’

although locations TEMP and TEMP+1
always hold the number to be pushed
onto the stack or that just pulled from
the stack, depending on the code being
run. This way, the other primitives
always know where the data is after it
has been pulled.

After you have written the push and
pull routines, the next ones to tackle are
simple arithmetic and logical routines
— add, subtract, and, or, not. At this
stage, you may also want to add a
negate, asthisis nottoo difficult (do not
confuse not and negate!). The only
routines in this part of the design that
mightgive you any trouble are multiply
and divide. (Don‘t forget that your
language may require, as Forth doés,
both divand mod functions, and so you
should really write your divide routine
to find both so that the correct answer

7 M \ w
ASCII

LINK.ADDRESS

1

JSR PRIM 1
I i
1 T
JSR PRIM 2
J o
1 |
JSR PRIM 3

i

RTS

1

Fig 1 Sample dictionary entry
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{either div or mod) can be selected at a
higher level of the program, before the
result is pushed back onto the stack.)
However, although these are more
complicated than the others, they are
still relatively simple to write, and
standard routines to find in books and
library programs.ifyoucan’tget hold of
suitable subroutines, designing your
own is remarkably easy.

The best method is to do a long
multiplication, in base 10, and at each
stagenote carefullywhatyouaredoing.
Then make up some binary numbers

- and try multiplying them on paper in
binary, following the same steps as for
decimal. Now check the result of your
calculation by converting the two num-
bers into decimal, multiplying them,
and converting the answer into binary
for comparison with the answer you
obtained before. When you’'ve got the
hang of this, you can code it fairly
simply. Asimilarprocedure should also
show you how to write a division
routine. (Note: if you’re using signed
integers and two’s complement nota-
tion, your routines will haveto allow for
this.)

Now that your first primitives
routines are ready, you can test them.
At this stage, your eompiler has no
section (o control execution, so you will
have to use a number of subroutine
calls to simulate a program running in
the eventual compiler. Test each sec-
tion separately, then combine them, to
ensure that there are no errors due to,
for example, two routines overwriting
each other’s temporary storage space.
Asyou go along, keep a note ofthe tests
you have made and the results — this
can be invaluable for debugging. You
should also make extensive use of
breakpoints to study the flow of the
program. (A breakpointis astop or BRK
instruction introduced into the pro-
gram for debugging purposes. When
you think you know where the program
ought to be going, but the program
doesn’t seem to agree with you, then
you can set up breakpoints in various
places to see where the program goes.)

Now the difficult part begins: you
must write the routines to handle
looping and branching. To investigate
howto do this, we mustfirstnote how to
do looping in Forth. There are two
standard Forth words to handle alil
looping: DO and LOOP. The word DO
comes immediately before the body of
the loop, and expects to find two
arguments on the stack.

The first of these, on the top of the
stack, is theinitial value for the iteration
counter. (The iteration counter counts
how many times you have been round
theloop, ratherlikethe index variablein
a Basic FOR ... NEXT loop.)

The second argument, below the first
on the stack, is the final value of the
iteration counter plus one. The word
LOOP signals the end of the loop body,

1 sotorepeataword MYWORD 10times,

you would use:

11 1 DO MYWORD LOOP

‘... those handling looping, jumping
and branching’

We will now see how these words can
be builtin Forth. Firstly, we need a new
stack, to be called the RETURN stack.
Thisis really only for the machine’s use
(although Forth allows the user access
toit), and itis used in loops to store the
loop parameters. These parametersare
the current value of the iteration coun-
ter, the final value of the iteration
counter plus one, and the absolute
address ofthe machinecodemaking up
the body of the loop. When Forth
encounters the word-DOQ, it calculates
the address of the body of the loop
(based on the position of the call to DO),
and pushes this onto the return stack.
Execution of the code then resumes.

Most of the work of the loop is done
by LOOP. When a loop occurs, the
current value of the iteration counter is
pulled from the return stack and in-
cremented. Itisthen compared with the
final value plus one, to see if the loop is
finished. If the comparison shows that
the current value is less than the final
value plus one —that is, the loop is not
finished, then the current value of the
iteration counter is replaced on the
return stack, and the address of the
body ofthe loopisread andreplaced on
the program counter, causing the
programto loop. Ifthe loopisover,then

all its parameters are removed from the

return stack.

Conditional statements

Conditional statements must be im-
plemented quite differently. Forth uses
the words IF, ELSE and THEN to handle
conditions. IF pulls a value from the
stack and decides whether it is true or
false {in Forth, zero is false and any
non-zero number is true). If the value is
true, then it continues executing words
untilitfindsan ELSE. Ifthe valueisfalse,
it jumps to ELSE and begins execution
from there. Whenever a THEN is
encountered, normal execution re-
sumes, regardless of the truth of the
original value.

In addition, Forth has the relational
operators <, > and = to allow con-

1 on the outcome of an IF word. Instead,

ditional execution of words depending
on the relationship between two ob-
jects. (Note: like all other Forth oper-
ators, the relational operators require
Reverse Polish Notation. A < B is
written as A B < .) A simple way of
allowing execution of conditional state-
ments is to have a flag (let's call it
EXECUTE) which indicates whether or
not the machine is in execution mode.
When EXECUTE is set, words read are
executed; when it is cleared, words
which do not affect it are completely
ignored. There is no need to jump to
varioussectionsofthe code, depending

EXECUTE can be set orcleared depend-
ingonthestate ofthe numberonthetop
of the stack, and then all the code is
stepped through.

When your looping, conditional and
relational words have been written, you
will have to testthem. As was previous-
ly mentioned, testing these words is
very different from testing the arith-
metic words.

As they control program flow, the
errors they produce can be quite
spectacular, and may frequently resuit
in crashing the system and losing your
program. It is better to remember to
make back-up copies of your program
than to learn the hard way.

There is now only one section left to
write — the parser. In fact, like most of
thegeneral TILcompilers,a TIL parseris
very different from a parser for any
other language as each word is a
completely self-contained unit. The
parser does no actual parsing at all — it
is effectively a word recogniser. Words
areread fromtheinputuntil aseparator
(inthe case of Forth, a space) is read. At
this point, there is a word stored in the
inputbuffer. The program checksto see
if it is a valid number, and if so it is
interpreted as such. Otherwise, the
program looks up the name in the
dictionary. If it is not found, an error is
reported; if it is found, the appropriate
semantic action is taken.

The parser, then, is a very simple
routine which traps special cases be-
fore handing control to the dictionary
search section. Another routine shouid
be added which allows you to write
bytes to the present output code
location and update the output code
pointer, and so on, to simplify the code
generation. With that, you should have
aworking TILcompiler.

Conclusion

Ingeneral,acompileris amajor piece of
software. However, the very fact that |
have managed to describe a complete
TIL compiler in such a (relatively) small
space testifies to the ease with which
such a compiler can be written. Writing
a compiler gives an excellent insight
intohow alanguage works, and thiscan
only help improve the quality of your
programs.

TiLs in particular are easy to imple-
ment and compact in design, making
them well-suited to micros.
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Sord IS-11C

How does the Sord IS-11C lap-held micro hold up against strong

opposition from established machines? Nick Walker assesses this 8-bit

computer for the user-on-the-move.
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* CAUTION
FULLY OPEN LCD PANEL THEN
ADJUST TO SIKTABLE ANGLE

Isiic |

The market for ‘lap-held’ computers
has, over the last year, become one of
the most competitive areas in micro-
computing. One company that has
been present in the background of the
UK market has been Sord. Its two
lap-held machines, the 1S-5 and the
IS-11, have never been a great success
in the UK despite having sold in
reasonable guantities in both the US
and Japan. However, Sord’'s latest
contender, the 1S-11C, has a specifica-
tion which makes it sound like a worthy
rival to Epson’s PX-8 and even Hewlett
Packard’s 110.

Among its attractions is built-in
software covering word processing
and communications, and a number of
other functions for the businessman-
on-the-move, forexample notebooks, a

calculator and a calendar. Is the IS-11C |

the machine to now push Sord into the
limelight in the UK?

Hardware

The 1S-11C isn’t the most attractive
lap-heldl've seen, butitiswell-builtand
solid.

The unit is finished in the usual
creamy-white colour and measures
12insx 8ins x 3ins, following the current
fashion of being A4 sized, but itis rather
too thick to fit comfortably in some
briefcases. The liquid crystal display
(LCD) makes up the top-half of the case,

and the lower half consists of a
keyboard and micro-cassette data
drive. Two spring-loaded clips secure
the keyboard and LCD together when
the unitis in transit.

Opening the spring-loaded clips

allowsyoutoflipthe LCDdisplayintoits:

‘. .thelS-11Chasa
specification which
makes it sound like a
worthy rival to Epson’s
PX-8 and even Hewlett-
Packard’s 110. Among
its attractions is built-in
software covering word
processing . . .’

operating position. The hinge mechan-
ism is unlike any other I've seen on a
lap-held machine. The display folds
rightbackandisthen pulled forwardsto
a position at which you feel comfort-
able; it will not move back againunless
you fold it fully forwards and repeat the
process. Although this means that the
display will hold steady at almost any
angle, | soon found it infuriating as |
almost always ended up needing to
push it back a fractional amount.

The machine has a full-size 80-

column by 25-line LCD display which is
also capable of being addressed as a
640 x 200 pixel graphic screen —this is
quite high for an LCD. In common with.
most portables the display has draw-
backs, but on the IS-11C they are more
acute than usual.

Portable computers shouldideally be
capable of being used in a variety of
lighting conditions, such as natural
light, office light, and even an ordinary
100-watt home light bulb. On the best
LCD displays, you can just about
manage this. The I1S-11C’'s display is
very dull, and due to the vertical lines of
characters being only one pixel wide,
there are times when the display is
totally unreadable. A contrast wheel at
the back of the machine ought to help,
butinfactallitseemstodoisilluminate
the background and make the display
even harder to read.

The machine is turned on by a switch
at the rear and, unusually, does not
have an auto power-off to conserve
batteries. The machine is driven by a
six-volt rechargeable battery which
gives around eight hours continuous
use (less if you use the microcassette
often). When the power gets low, the
machine emits continuous beeps until
the battery charger is connected.

The keyboard consists of 62 full-
stroke and eight calculator-type keys,
comprising six function keys, a RESET
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key and an ESCAPE key. Of the full-
stroke keys, the aiphanumeric keys are
coloured white, while the control keys
are coloured grey and include a group
of four cursor control keys in the
right-hand corner. All keys auto-repeat.
By hitting the NUM key, the right-hand
side of the keyboard can alsobeused as
a numeric keypad.

As far as the built-in software is
concerned, it's a shame that the func-
tion keys are only calculator-style as
most of the software is driven from
them. One particularly annoying habit
ofthese keys is to stick under the plastic
casing and then rapidly auto-repeat,
sending the machine into some
confusion.

The processor ofthe IS-11Cisthe Z80
operating at 3.6MHz. This chip just
won't retire gracefully as one of the old
8-bit processors, but keeps popping up
in all manner of interesting new
machines.

Intotaltheunitcontains about 152k of
memory, made up of 72k ROM for the
built-in software and 80k RAM expand-
able to 144k. As the Z80 can only
address 64k, itmust be doing somekind
of bank-switching to address ali the
memory. In use, however, the machine
acts as though it is using one con-
tiguous block of 80k RAM.

Althoughthe memoryis CMOS (ithas
to be to operate at alow battery-power
level), Sord has made the absurd
decision not to refresh it when the
machine is switched off. It takes very
little powerto dothisandisstandard on
practically all other lap-helds. Conse-
quently you must save everything to a
microcassette before switching off the
machine, and after losing a couple of

The IS-11C features a software-controlled C30, 128k microcassette
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Gef Hlexible
Get Forth

FORTH programs are instantly
portable across the most popular Q
MICroprocessors.

FORTH is interactive and very fast.

‘FORTH programs are structured,
‘modular, and easy to maintain.

FORTH gives control of all
interrupts, memory locations, and
i/o ports.

FORTH gives full access to DOS
files and functions. ,
Extension Packages include
floating point, cross compilers,
8087 support, colour graphics,
interactive debuggers. e

FORTH application programs can
be converted to turnkev programs.

FORTH Cross Compilers can
generate ROMmable code for:
6502, 6809, 68000, 0808, Z80
8086, 6800, 6801/3, 1802, Z8,
8070, Z8000, 99xxx, LSI-11

Application Development
Systems include FORTH with
virtual memory, multi-tasking,
assembiler, full-screen editor,
decompiler, utilities, and full
documentation.

We are the Forth specialists, we
also stock a large range of books,
listings, and implementations for
machines ranging from Spectrums
to Macintosh to VAX.

Micr_oprog:essor
Engineering Ltd

21 Hanley Road, Shirley
Southampton SO1 5AP

Tel: 0703 780084 [feossion

o

THE BYTESHOP
SOUTHAMPTON

COME AND SEE THE
IBM NETWORK IN
OPERATION

SOUTH COAST’S
LEADING NETWORK
‘SPECIALISTS

RING RUSS WILMOT
FORA
DEMONSTRATION

Tel: SOUTHAMPTON
(0703) 334711

Important
News for

D SANYO

micro
owners

D SANYO

Micro users

EXTENDED OFFER.
FREE GETTING STARTED PACK, VALUED AT
£49.99. LIMITED NUMBER ONLY

* The SMUA has been formed to support YOU
and your computer

* Our services include unlimited telephone sup-
port for the software supplied with your Sanyo
micro

* For further information on joining the SMUA dial
100 and ask for

s

FREEPHONE SMUA
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fairly important docu-
ments, | soon made sure that
everything was saved before switch-
ing off.

Inpuvoutput ports abound on the
IS-11C. Not content with cramming full
the back of the machine, the I/O ports
overflow onto the base of the machine.
There is a ROM/RAM cartridge inter-
face, a parallel /O port, an RS232
interface, a modem port, a bar code
reader portand abattery charger socket
on the rear, and Centronics printer and
external numeric keyboard ports areon
the base of the machine.

One of the nicest features of the
machine is the software-controlled
microcassette. Each cassette is orga-
nised with a directory at the start of the

‘Pricewise, the IS-11C
balances uncomfortably
between the 8-bit and
16-bit lap-helds . . . it
doesn’t run a standard
operating system, so
there are not going to be
many additional
applications.’

tape informing the machine where to
obtain the required file. After reading
the directory, the tape zooms off at
fast-forward speed until it gets near the
file, slows to an intermediate speed to
find the exact start of the file, and reads
the tape at a normal play speed. This is
all very clever and has an 1800 bps(bits
per second) transfer speed {quite fast).
The price you have to pay for this,
however, is that each C30 micro-
cassette holds only 128k.

Taking off the back of the machine
reveals a well thought out and tightly-
packed PCB. Most chips are not sock-
eted but soldered directly onto the
board. Interestingly a single screw will
allow a hatch to slide forwards reveal-
ing the five socketed chips — ROMs
which contain the built-in software, so
presumably we can expect updates or
possibly alternative software from
Sord in the future.

The BARD Application Software De-
velopment System peripheral is
obviously designed for OEMs (Own
Equipment Manufacturers). Using this,
it is possible to develop vertical market
applications in both Basic and machine
code, and then create a plug-in car-
tridge containing this application. Un-
like other development systems for
lap-helds this doesn’t need a more
powerful desk-top machine — all soft-
ware is developed on the IS-11C itself. |
can see this not only appealing to
OEMs, but also to organisations which
have a number of employees running

the same application, such

as salesmen. After developing
custom software, you could turn
the machine into a customised system
by creating cartridges for all your
machines.

Other peripherals available include a
thermal printer, a bar code reader, a 64k
RAM cartridge, a 3¥2in disk drive and a
numeric keypad.

System software

Early in the history of lap-helds, many
peopleconsideredthemtobecut-down
versions of desk-top machines and, as
such, unable to tackle the kind of
application a desk-top could run. One of
the mainreasons for this belief was that
lap-helds ran their own custom operat-
ing system.

Starting with the PX-8 running CP/M,
the trend has been to move away from
custom operating systems to propriet-
ary ones, so it was with some dis-
appointmentthatllearnedthatthe Sord
has its own custom operating system.

When the machine is switched on,
you have a couple of copyright lines in
the top right-hand corner of the screen
and a menu bar at the bottom of the
screen corresponding to the six func-
tion keys. The last three of these (f4, f5
and f6) can roughly be described as
system selections and are labelled
Utilities, Filer and System. Hitting any
key other than one of the function keys
clears the menu, and replaces it with
Enter Command: and a flashing cursor.
From here you can enter direct operat-
ing system commands.

Hitting the Utilities option resultsina
second menu offering a number of
system utilities. From here you can
print a file, copy a file, load a file and
type afile. The system has a slight air of
CP/M to it, but you soon learn not to
carry that analogy too far. My first
attemptstouse thismenuresultedinan
hour of frustration: aphonecallto Sord
solved my problems. This is a case-
sensitive operating system —thatis, all
files must be specified exactly. I'm so
usedto MS-DOS,PC-DOS, CP/M,andso
on, that | found it difficult to convert to
case-sensitive filenames, and through-
out this Benchtest | continued to

consistently mis-specify filenames.

Benchmarks

BM1 4.4
BM2 7.7
BM3 45.3
BM4 51.6
BM5 58.2
BM6 87.3
BM7 96.0
BMS8 184.5
Average 66.9

Alltimings in seconds. Forafulllisting
ofthe Benchmark programs, see page
185, Januaryissue.

From this menu you can also call up a
calculator and a 100-year calendar.
These comeupin awindow totheright
of the machine and can be called while
in any application.

The Filer option leads to a second
menu of file specific operations, from
which you can obtain a directory of any
device, erase files, rename files, copy
files, change the currently-used device
and initial a device. The operating
system checks to see which devices are
connected and offers a further menu of
all the devices that a specified com-
mand could operate on. Sord has
imposed arbitrary limits on the number
of files on a device, the most annoying
of these being the limit of 10 files on
tape, even if the files are only 1k each.

‘.. . the operating
system js a good
example of the fact that
making software menu-
driven doesn’t
necessarilymake ituser-
friendly . . . I still found
myself tied up in
irritating details.”

Option f6 is a miscellany of functions
such astime-setting, page-ejectingona
printer, switching the speaker on or off,
and so on.

Overall the operating system is a
good example of the fact that making
software menu-driven doesn’t neces-
sarily make it user-friendly. Despite the
menus guiding every operation, | still
foundmyselftied upinirritating details.

Applications software

The 1S-11C comes with a number of
bundled applications — a word proces-
sor, a notebook, communications soft-
ware and a number of extras, such as
the calendar and calculator previously
mentioned. All programs are held in
ROM and available immediately upon
switching on the machine. The three
main applications are available from
the main menu: f1 for the word
processor, f2 for the communications
andf3 for the notebook.

The word processor is the most
impressive of the three and probably
the most powerful word processor |'ve
seen built into a lap-held. The word
processor is driven from three menus,
with the sixth function key switching
between the three. The immediate
impression, when using the machine
for any length oftime, is how niceitis to
have a full 80 x 25 character screen for
word processing. In use, a high degree
of WYSIWYG (what you see iswhatyou
get) is supported and all the usual
commandsareavailable—search-and-
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replace, cut, copy, paste, and so on, all
of which operate in a natural way from
the function keys, with the text being
highlighted where appropriate. The
most pleasant aspect of this word
processor is its text formatting com-
mands. Unlikemostlap-held machines,
this one has a whole host of facilities
which allow you to format your text
in a number of different forms, as
well as support different printer
configurations.

Whenyouexitan application, the text
in the upper portion of the screen stays
whereitisand only the lower menu bar
changes. This is particularly annoying
on the word processor, as it left you
unsure as to whether you'd saved the
text to memory.

On the review machine the com-
munications facilities were designed to
operate with US Bell-standard mod-
ems, and as such | was unable to use
them. Sord is working on communica-
tions software for the UK market. The
communications facilities | saw were
very thorough, and if the user interface
doesn’t change will be more than
adequate for most users.

The notebook s basically a cut-down
version of the word processor with
some extra search routines built in.
More than any other application this
suffered from having to load the
required data file from tape. | have

doubts about the usefulness of note-
book-like programs in general, but
certainlytobe ofany use atallthey need
to be instantly available.

Four application cartridges are cur-
rently available forthe IS-11C: I-PIPS, a
spreadsheet/business graphics prog-
ram; I-TRANS, a file transfer program
for connection to desk-top machines;
Basic; and |-Term, a terminal emulator.
Of these, |-PIPS, Basic and I-Term were
supplied with the machine. To access
the application within a cartridge, you
hit RETURN from the main menu. This
was undocumented and took me along
time to find.

I-PIPS is a very capable spreadsheet
which suffered, as did the operating
system, from being difficult to use and
having a number of annoying little
restrictions. | particularly disliked hav-
ing to specify the size ofthe sheet before
beginning. Information in the spread-
sheet can be shown as bar charts and
pie graphs. Considering the slowness
of some of the other software, this
operates quite quickly, especially the
graphics. The program includes facili-
ties for transfer of files to an IBM PC
for Lotus 1-2-3, dBasell, VisiCalc, Word-
Star and Easy Writer.

The Basic is Miscrosoft Basic with
additional commands for graphics,
modem support, and handling files
created by other IS-11C packages. Of

Technical specifications

Processor: Z80A running at 3.6MHz

ROM: 72k

RAM: 80k expanded to 144k

Massstorage: Software-controlled microtapedrive: 1800
bps; 128konone MC30 microcassette

Keyboard: 62 full-stroke keys, eight calculation-style keys
including sixfunction keys

Size: 11.75insx 8.5ins x 3.25ins

Weight 6lbs6ozs

11O: Paraliel /O, serialRS232C, Centronics,
numerickeypad, ROM/RAM cartridge,
modem, barcodereader

Peripherals: Thermal printer, external numeric keypad,
microfloppy disks, barcode reader

In perspective

Pricewise, the IS-11C balances uncomfortably between the 8-bit and 16-bit
Iap-helds. However, it doesn’t run a standard operating system, so there are
not going to be many additional applications. Machines such as the Epson
PX-8 and Hewlett-Packard HP-110 run CP/M and MS-DOS respectlvely,
making many more applications available.

Before buying an IS-11C, | would have a close look at the Epson PX-8
{Benchtested last June) which retails for around £800 with burdied word
processor, spreadsheet, data management program, diary/scheduler and
Basic, all of which are retail CP/M applications rather than custom
applications. Other8-bitcontenders are the Tandy 100/200,the NEC8201and

the Olivetti M10.

For about £1500 more, you can have a 16-bit machine such, as the Data
General One {Benchtested last December), and Toshiba’s new 1100 has a
built-in disk drive giving considerably more lap-held power. Most of these
are MS-DOS based machines and have limited compatibility with the IBM
PC, giving access to a wider range of software.

The most likely market forthe 1S-11Cis as a base machine for OEMs. In this
context there is, at the present time, no real competitor. The bundied
software makes a useful background system underneath your particular

application software.

these extra commands, the graphics
ones are the most interesting. The full
complement of commands consists of
move, linedrawing, elipse drawing, bar
drawing, area fill, plotting and alterna-
tive character sets. The machine con-
tains some nice quick-draw routines,
it's just a shame that LCD screens take
so long to refresh. Any attempt at
animation results in an LCD blur flow-
ing across the screen. According to the |
manual, this Basic is faster than pre-
vious Sord Basics and one of the fastest
on 8-bit machines.

Although the Benchmarks are not
much of a measure of the speed of the
Basic, it certainly does not come out
well against other 8-bit machines
tested. In use the Basic seems quite
slow, and | dreadtothinkwhat previous
Sord machines were like.

The terminal emulator program
works fine. | used it instead of the
communications software to success-
fully log-on to Telecom Gold and a |
number of other dial-up services.

Documentation

What documentation there is, which is
not a lot, is written in a tedious ‘Gee,
isn‘ttechnology wonderful’ style. Look-
ing up specific details needed for this
Benchtest usually resulted in the in-
formation just not being there.

For OEMs there is a 500-page manual
describing the IS-11C hardware, oper-
ating system and system calls. Perhaps
this is better.

Prices

The Sord IS-11C will sell for £1290. The
plug-in ‘cartridges all cost £220.
Peripheral prices are as follows: ther- -
mal printer £117; first floppy disk drive-
£695,; subsequent disk drives £495; bar
code reader £166; 64k RAM f£480;
numeric keypad £75.

Conclusion

Throughoutthis Benchtest, it repeated-
ly occurred to me thatthe IS-11Cis very
nearly, butnotquite, uptothelevel ofits
competitors. Thereisundoubtedly a lot
of power in this machine, but im-
plementing it proved difficult and
frustrating. After a period of experi-
mentation the idiosyncrasies became
bearable, and | was able to get some-
where with the applications.

Possibly, if you buy itasyourfirstand
only lap-held you would find it a very
useful piece of kit. With my knowledge
of lap-helds | found the operating
system annoying, and the fact that it
didn’t maintain memory when switch-
ed off resulted in a number of lost files.

Onthe plus side isthe wide variety of
peripherals available and the BARD
Application Software Development
System, making it ideal for OEMs to
develop specialised software. If the
machine is running specialised soft-
ware, suitable for your particular busi-
ness, thenthis alone makes itworthy of
consideration,andallthe otherfeatures
are extras.
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New life?

Have you ever thought of your computer as a living thing, capable of

thought, movement and reproduction? Unlikely as the idea may seem,

some controversy exists as to the possibility of this sci-fi state

becoming reality. Geoff Simons adds to the argument.

One of the consequences of artificial
intelligence (Al) work in recent years is
that we are now forced to re-examine
many of the conventional adjectives
traditionally applied to human beings
— words such as conscious, free,
thinking, aware, perceptive and intelli-
gent. The stuff of classical psychologic-
al research is surprisingly important in
modern computer science.

In particular, we are seeing an evolu-
tion of the term ‘intelligent’. It does not
seem that long ago when reputable
computer journals spoke of ‘intelligent’
processors, ‘intelligent’ terminals, and
so on, with the adjective always in
quotes as ifto signal that it was not true
intelligence that was being talked
about. Today the quotation marks have
completely disappeared, and itis com-
monplace to read of machine intelli-
gence. Of course, there is debate as to
the nature of this intelligence, but with
the parade of allthe modern subclasses
of Al — problem-solving, advisory
expert systems, pattern recognition,
language understanding, and so on —
the status of machine intelligence,
however it is interpreted, is becoming
increasingly secure.

Life-forms

There is also another startling possibil-
ity, distinct from mainstream Al but
quickly seen as a similar threat to
human vanity. This is the idea that
computers and robots, appropriately
configured, can properly be regarded
as emerging life-forms. This daunting
notion can be seen to be tenable when
the decision is taken to regard all
life-forms as essentially behaving sys-
tems of a certain type. | will argue why
this decision is a reasonable one, but
firstitis worth pointing outthatthe idea
of machine life is far from original.

To go back a long way, there are
plenty of animated robots in Assyrian
and Greek mythology. Homer (/liad,
Book XVIil) talked of maidens of gold,
manufactured by the god Hephaestus,
who were able to move and show
intelligence and wisdom. Moving onto
1872, Samuel Butler suggested in
Erewhonthat machines would become
conscious and able to reproduce their
kind. He even declared that contempor-

ary machines were prototypes of future
mechanical life. In this century the
computer scientist Joseph Weizen-
baum — scarcely sympathetic to many
ofthe claims of Al— has written that he
is prepared to regard a robot, suitably
configured, as a type of organism.
Similarly "the cybernetician James
Albus has suggested thatrobots are an
evolving life-form, and others have
proposed that life-forms might be
based on electronic circuits. But the

.point needs to be argued . . .

Many traditional definitions of life
simplylistwhat areconsideredto bethe
essential qualities of living things.
Organisms may be expectedtogrow, to
exhibit metabolisms, to process in-
formation, to develop ‘'survival
strategies, and to reproduce. Already
we can see the ways in which compu-
ters take in energy ('eat’), process
information (‘think’), grow, age, and
involvethemselvesin the generation of
new computers (‘reproduce’). The
emerging reproductive capability of
computer-based systems is evident in
many different circumstances: for ex-
ample, computers are used to design
new computer circuits andto supervise
the manufacture and assembly of new
systems such as complex disk drives,
sophisticated integrated circuits, and
complex computer-based facilities. (If
the reader is quick to point out that
human beings are essential agents in
machine reproduction, | need only
mention that many species on earth
cannot reproduce without the assist-
ance of other species: for example,
plant reproduction is completely de-
pendent upon insects and birds.}

Reproduction

In general, the reproductive process in
any life-form entails the processing of
matter/energy and information, the
transmitted information being in
effect the template of the new system.
Information, used to define the struc-
ture of the new system, can be carried
in many forms. Traditional life-forms
have relied upon DNA templates,
whereas ‘emerging computer life-
forms may be expected to store their
species-specific templates in solid-
state memories. In fact, it has been

clear for several decades that genetic
methods are not the only ways in
which reproduction can be achieved,
and | have considered in detail else-
where the various reproductive

. strategies being evolved by emerging

computer life-forms.

But reproduction is only one feature
of living things, and even this does not
characterise them all — as many a
childless couple knows. It is necessary
to broaden the argument to lay the
foundations for a systems definition of
life rather than the traditional (and
excessively parochial) biochemical de-
finition.

The millions of disparate species on
earth all function in ways appropriate
to their own natures. We do not expect
all animals and plants to use energy,
to process information and to repro-
duce in the same way. We should not
demand that computers and robots
perform in the same way as human
beings in order to qualify as alive. We
need to search for general criteria by
which any life-form can be recognised
as such, irrespective of the means —
hydrocarbons, electronics, metaphy-
sical substances, and so on — by
which the life-form is animated. This
entails recognising that the traditional
life processes (for example, traditional
chemical reactions in familiar life-
forms) are nothing more than contin-
gent means to realising the basic life
functions. Put another way, there are
many possible ways in which systems
can accomplish the functions that are
essential to life: chemistry is one, but
there are conceivably many others.

A systems approach

JG Miller, in a remarkable book, de-
veloped a systems approach to the
idea of life. He drew attention to a
hierarchy of structures on earth that
may be said to be carrying out living
processes. The seven levels in the:
hierarchy are defined as cells, organs,
organisms, groups, organisations,
societies, and supranational systems.
The systems at each level can deal
with inputs, throughputs and outputs
of various forms of matter, energy and
information.

A key point for my argument is that
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the profound differences between the
various living systems make it neces-
sary to identify critical subsystems
that are not limited to any particular
type of organism or organisation. In
other words, it is necessary to identify
the ‘critical subsystems of a living
system’ in such a way that no evident
living system is excluded. Miller iden-
tifies 19 such subsystems, all of which
can be identified in current computer
systems (although he does not remark
on this particular fact).

| have already looked at reproduc-
tion (the reproducer is one of Miller's
critical subsystems). Other subsys-
tems are the ingestor, the distributor,
and the matter/energy store; these are
variously involved in taking in energy,
feeding it around the system, and
getting rid of waste products (heat is
an obvious waste product of all com-
puter-based systems).

Other critical subsystems are re-
quired to handle information or to
provide the life-form with the neces-
sary physical cohesion. Here it is
important to stress that the descrip-
tions of the critical subsystems are
independent of how the various sub-
systems are realised. There is no
assumption that life has to be based
on hydrocarbons. If a system can
reproduce and handle energy and
information in suitable ways, then the
systemn has a claim to be regarded as
living.

Behaviour

We can assume that living systems
must be capable of behaving in certain
ways; how the systems actually
achieve the ‘life behaviour’ is a secon-
dary matter. Human beings are
parochially acquainted with organ-
isms based on carbon, although this
does not prevent some people from
declaring that God is alive (or dead, as
the case might be). It is often
assumed, without analysis, that a
chemical base is a necessary condi-
tion for life. However, when we adopt
the systems approach to living organ-
isms, we see that this is an unwar-
ranted assumption.

In traditional life-forms — oaks, lice,
fish, primates, and so on — the
various metabolic processes are only
characteristic of life insofar as they are
part of the overall organic system.
Metabolic ‘pathways’ are defined as
the series of chemical reactions in
which one chemical state is followed
by another, which in turn is followed
by another, and so on. This is of
obvious chemical interest, but says
nothing about biology unless we
assume that the pathway is part of a
subsystem that in turn is part of an
overall organic system. A chemical
reaction, in isolation, is nothing more
than a chemical reaction. It can only

gain life significance by contributing,
at one level or another, to the working
of the systems and subsystems that
are characteristic of living things.

The central point here is that the
chemical means are subservient to the
system ends. It follows that in analys-
ing what constitutes life, it is the
systems that are philosophically im-
portant, not the chemistry. It is still
obviously true, however, that for any
chemically-based life-form, an under-
standing of chemistry is essential for
an insight into how the organism
functions. But there is the obvious
corollary that an understanding of
electronic circuits is likewise essential
for any comprehension of the working
of life-forms which are based on
silicon electronics.

Any definition of life that makes
biochemistry a necessary condition is
unduly parochial, so chemistry can be

‘

. computer-based
systems, appropriately
configured, can
behave in all the ways
that are essential
tolife . .’

seen to be contingent: it is one subs-
trate for life, not the only one that is
possible. Again this means that we
should learn to recognise life accord-
ing to life-type system activity, not
according to how the activity is real-
ised in particular instances. (We may
fancifully imagine eiectronic creatures
elsewhere in the galaxy debating
whether there could ever be life-forms
based on carbon molecules rather
than on electrical and electronic cir-
cuits!)

When this argument is fully appreci-
ated, it is very powerful. | have cited
some writers who have speculated on
the possibility of machine life, but |
need have no recourse to authority:
the argument will stand or fall on its
merits. If the argument is valid, then
computer-based systems may be re-
garded as alive when they satisfy
certain behavioural criteria, when the
systems exhibit life characteristics by
processing energy and information in
certain ways (for example, in the ways
identified by Miller).

It is also interesting to mention
apparent support for the argument
from unexpected sources. For exam-
ple, the famous physicist Erwin Schro-
dinger approached the essence of life
through an exploration of physical
entropy. In a seminal work he asked:
‘What is the characteristic feature of
life?” and replied: 'When it goes on
“doing something”, moving, ex-
changing material with its environ-

ment, and so forth, and for a much
longer period then we would expect
an inanimate piece of matter to “"keep
going” under similar circumstances.’
He identified the essence of life as
being behavioural rather than chemic-
al. It-is easy to see that computer-
based systems, appropriately confi-
gured, can behave in all the ways that
are essential to life when it is viewed
from a systems perspective.

We can take any particular (sys-
tems) feature of an organism and
identify its direct equivalent in compu-
ter terms. | have already hinted at how
this might be done in connection with
any life feature. As a minimum we can
suggest that living systems — compu-
ter-based or not — should be able to
function as discrete entities, to exploit
available energy, to process energy
and information (for cognitive and/or
other purposes), to evolve survival
strategies, and to be able to repro-
duce. There is nothing here that is
beyond the capabilities of modern
computer systems, appropriately de-
signed. We should also remember
that life can be rudimentary: we
should not demand more for compu-
ters (in allowing them to qualify as
alive) than we do for the simplest
organisms.

Conclusion

When we think beyond the parochial
biochemical view of life and see it in
systems terms, the basic argument is
established. We can recognise surviv-
al strategies, for example, in the em-
ergence of the man/computer sym-
biosis (try to attack an important
computer and you will be resisted by
the police or the military), just as
cleaner fish ‘and aphids rely upon
protectors (large predators and ants,
respectively) for their security. Just as
survival strategies can be explored
with reference to emerging computer
organisms, so can many other life
phenomena — such as consciousness,
evolution and creativity. Nor should
human involvement with computer
life processes be allowed to tell
against the argument.

As | have mentioned, the whole of
the plant kingdom is unable to repro-
duce without assistance from other
species (namely birds and insects). In
short, when'life is seen as essentially a
systems phenomenon, it is clear that
increasingly computer-based systems
will be able to qualify as alive.

a
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hundred and one ads from
computer suppliers claim
their products have the answer to
your business problems.

And trouble is, on paper
you're faced with a selection that’s
vast and extremely difficult to
evaluate.

Unless you see them in the
flesh. Like at the Which Computer
Show in January. It’s not just your
ideal opportunity to inspect and
compare the largest selection of
hardware, software, peripherals
and services in the UK. It’s also
tailored to minimise the awesome
difficulty of choosing the right
system — whatever your business.

Free Buyer’s Pack

Complete the coupon and
we'll send you free tickets in a
special Buyer’s Pack. The Pack will
preview products on show
(including many never seen
before), help you locate specific
types of equipment you’re
interested in, offer you a 33%

discount on Which Computer?
Magazine and much more.

The Show is a must for
anyone in business, the
professions or public services,
from a farmer to a financial
director — whether you're looking
for a portable or an integrated
system.

14-17 JANUARY 1986
NATIONAL EXHIBITION CENTRE
BIRMINGHAM

Maximum choice,
minimum headache

Just complete the coupon (or
ring 01 891 6471) for your free
Buyer’s Pack including your
tickets worth £3.

[ Please send me_____ free tickets in _]
I my Buyer’s Pack. !
| To: The Which Computer? Show, |
B I

| Cahners Exhibitions Ltd,
| 59 London Rd, Twickenham, }
TW1 3SZ. ‘
| NAME l
| PosiTioN {
| COMPANY. |
l ADDRESS ]
| |
| |
{ i POSTCODE |
(01 am interested in exhibiting. {
| |
| No-one under 18 admitted _J
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Intelligent modems

Peter Tootill assesses the capabilities and drawbacks of five intelligent

modems — the Steebeck Minimo Plus 2, the Miracle Technology WS3000,

the Tandata Tm512, and the Dacom DSL 2123AD and DSL 2123GT.

There has been a boom in the com-
municationsworldinthe lastyear or so.
Prices have tumbled, and modems
have been selling in their thousands in
both the hobbyist and business mar-
kets. As the market has matured, the
demand for the more sophisticated
products that can be produced using
today's technology has also increased:
manufacturers are producing more and
better modems, with all kinds of ad-
vanced features.

For this review, | have obtained a
representative sample of five modems
from four manufacturers to give some
indication of what is available, and how
well they work.

What is an intelligent modem? The
models looked at here can perform
certain basic tasks such as dialling a
number, answering the phone, recog-
nising the baud rate of anincoming call
(except the Tmb512} and, with the
exception of the Steebeck, storing a list
of regularly-used phone numbers that
can be dialled automatically. They all
include a microprocessor — a 6809 in
the DaComs, a 6502 derivative in the
WS3000, and so on. There is a ROM
with software to control the modem’s
functions.

There are other features such as
buffering to allow computers that can’t
handle split baud rates (as used by the
V23standard, for example} totalktothe
modem at 1200 bits/sec in each direc-
tion (or faster in some cases), while the
modem talks to the other end at 75
bits/sec and receives at 1200. This will
allow IBM PC and Apricot users to use
Prestel (provided that they have the
software to handle the graphics). Of
course, they could be far-sighted and
buy a computer that can handle split
rates (a Tandy Model 1, for example, or
even a BBC).

Fig 1 gives an indication of the other
functions performed bythese modems.

Hayes protocols

Hayes protocols are the latest thing on
the comms scene—everyoneistalking
aboutHayes compatibility, butwhatare

Maimo PLUS 2

Starus
THD RXD DTR DEA DCG M DWAL OB ARD

Left TM 512, rear Minimo Plus 2, front DSL2123GT, right DSL2123AD

these protocols? Hayes Microcomputer
Products Inc, is an American manufac-
turer of modems. It was the first on the
scene in the US with a smart (or
intelligent) modem (or at least the first
to have any real impact). It devised a set
ofrulesforcontrolling its modem which
has become a de facto industry stan-
dard. Most other American modem
manufacturers have followed Hayes’
lead when producing their own smart
modems, and a large body of software
has grown up, designed to make use of
the features. The communications fea-
tures of Lotus 1-2-3use Hayes protocols
for dialling, for example.

The software designed around Hayes
modems also includes smart terminal
and bulletin board software (such as
Fido, see ‘Networks’, page 218).

The advantage of having a Hayes-
compatible modem is that it enables
you to tap some of this software if you
are interested in serious communica-
tions, and it won't be long before
home-produced comms software fol-
lows the same road. Two of the
modems reviewed here claim to be
Hayes compatible, and the manufactur-
ers of the others are planning Hayes
versions. There are ‘Hayes compati-
bles’ and ‘"Hayes compatibles’ in the US
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just as there are 'IBM compatibles’ and
‘IBM compatibles’, so if compatibility is
important to you, make sure that the
modem in question will work with your
software before you buy.

Hayes will be launching one of its
ownmodems (the Hayes Smartmodem
2400, a V21/22/22 bis model) on the
British market as soon as it completes
the BABT procedure, but it is expected
to be expensive.

As'the modems reviewed here have
auto-answer facilities, you might think
that they would be ideal for individuals
and businesses wanting to run bulletin
boardsorelectronicmailsystemsusing
BBS-type software at V21 and V23
standards. This is not necessarily so:
it's a matter of making sure that the
modem and software are compatible
before you part with your money.

Steebeck Minimo Plus 2
The Minimo Plus 2 at £282 (including
VAT) is the cheapest of the modems,
although it is not the cheapest intelli-
gent modem on the market (that, |
believe, is currently one produced by
Thorn EMlat around £185). The Minimo
Plus 2 is a Hayes-compatible modem,
supporting the standard Hayes soft-
ware protocols.

The modem is easily the smallest of
the group, and that is with an internal
power supply. Ithas a metal case and is
well built. A nice touch is an external
earth connection which is connected to
the protective ground circuit (pin 1} and
which should give added protection
against static.

Setting up the Minimo caused me
some problems, but Steebeck was very
helpful. The manner in which you set
the internal DIP switches to suit your
terminal and application is important,
but the instruction manual is not at all
clear on this point. The documentation
is not particularly good. Most of the
information is there, but it can be hard
tofind and!foundthe layout confusing.
The description of the Hayes command
setisratherbriefand some ofthe minor
commands are not supported. There is
no number store, which is not neces-
sarily a problem as most Hayes-type
terminal software will allow you to
store numbers. { had problems with my
auto-dial software as it requires the
modem to echo commands, and the
modem defaults to no echo of com-
mands. When | turned on the echo it
worked, but the modem would only
accept seven bits, even parity for
commands. Eight bits, no parity
seemed to confuse it. The manufactur-
ers tell me that this has now been

sorted out.
The modem also allows a more
verbose auto-dial dialog, using

Steebeck’s own commands which are
easier to use than Hayes commands.
You select one set or the other by
changing an internal DIP switch. The
Steebeck mode also allows a fairly
complex auto-logon sequence to be
programmed into the modem after the

number. This &n consist of up to 80
characters, and any number of send
and receive fields, including control
codes, can be used.

There is an on/offline control on the
front of the modem. If you call PSS,
hangingupcanbeaproblemwithsome
modems unless you can control the
DTR line directly. For example, when
using the software-controlled WS3000,
you have to send an escape sequence
(usually +++) to allow you to com-
municate with the modem, and then
instruct it to hang up. With the
Steebeck, you just press the button.

The other controls are originate/
answerto selectthe modewhenyouare
making the call, and V21/V23. The
various combinations of the two
switches allow you to select whether
the modem automatically recognises
the speed of the incoming call, half-
duplex 1200 bits/secworking, and other

. . . iIfcompatibility is
important to you, make
sure that the modem in
question will work with
your software before you
buy.’

things. There are a paltry four indicator
LEDS on the front panel.

Ilhad noproblems gettingthe modem
to work in auto-answer mode with my
BSS, butatV21only. lfthe modem picks
up a V23 call, it talks to the computer at
the higher speed and leaves it (the
computer) to work out what is happen-
ing. This is not Hayes compatible: a
standard Hayes modem would signal
‘connect’ or ‘connect 1200’ for 300 and
1200 bits/sec calls respectively. Also,
most American dual-speed modems
output a signal on one of the R§232
pins, too (usually pin 12 or pin 22).

Miracle Technology
WS3000

This modem is mid-priced at £340
(including VAT). it is claimed to be
Hayes-compatible as far as it is possi-
ble, given that it provides V23 (1200/75
bits/sec) asthe higher speedratherthan
1200/1200, which a standard Hayes
type would do. It worked well with my
Hayes auto-dial terminal program.

The WS3000 is well-built and seems
to work reliably, although it was a
pre-production version due for some
changes. The software wasn'tfinalised,
so some features were notworking. For
example, the auto-answer software
was not fully developed in the review
model, and the auto-answer features
could not be properly tested. The
manual was a pre-production draft, but
ifit's anything to go by, the final version
should be excellent. It contains the
most complete documentation of com-
mands of any Hayes type | have seen.
The chapter on auto-answer was rather

brief, and sections on creating software
for the WS3000, general information,
using the modem with amateur radio,
and a quick reference card were mis-
sing, but are promised.

The modem is entirely software
controlled; the only manual controlis a
reset button on the rear. The modem
automatically senses the speed at
which your terminal is talking to it, and
sets itself to suit. It also sets its
communications mode accordingly:
for example, V21 if your terminal is set
to 300 baud. V23 if it's set to 1200/1200
or 1200/75. Other modes can be
selected by appropriate commands.

This modem is one of very few to be
approved to use Bell 103 tones in the
UK, but Bell 202 is locked out. It will be
available on export models.

This modem has several interesting
features both as standard and available
asoptions. Toneisincludedin the basic
model, as well as normal pulse dialling
and ring-back auto-answer for bulletin
boards {the modem only answers the
phone after it has rung once and the
caller has hung up and called back,
which is useful if you want to run a
bulletin board and still receive voice
calls). Also included is a loudspeaker to
monitor call progress, which is an
excellent feature. It's very frustrating to
automatically dial the call and not to
know why you can’t get through. Is it
engaged, a wrong number, or has a
person answered? With the WS3000
you can tell. It also lets you check that
the dial tone was there before dialling
started — the modem can’t tell.

Anovelfeatureis aCentronics printer
port on the rear of the modem; this
takes a standard BBC Micro/Tandy
100-type cable. What facilities it will
allow in the final version hadn’t been
decided atthetime of writing, butonthe
review model | could copy the modem’s
output to the printer. This is mainly of
use for obtaining a printed list of the
telephone number store — with 62
numbers, no ordinary person is going
to be able to remember which number
is which!

Likely uses will include a message-
taking system, so that the modem can
answer the phone and take a message
without a computer needing to be
connected.

Another interesting feature is the fact
that other telephones on the same
numberdon‘ttinklewhile themodemis
dialling; the Tm512 is the only other
modem to have this feature. All the
modems have telephonesocketsonthe
back, and a telephone plugged into
these will not tinkle.

Optional extras include V22, V22 bis
(1200 and 2400 full-duplex working}, a
secure ring-back system (the modem
asks a caller for his ID and password,
and rings him back at a predefined
telephone number before allowing him
access to the computer. This will be
useful for applications where hackers
could be a problem.

The prices ofthe otherversions are as
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follows:

WS3000 with V22 option, £569 (£495
+ VAT).

WS3000 with V22 and V22 bis option,
* £745 (£650 + VAT).

Security ring-back, £113 (£98 + VAT).

Upgrades are to be available at the
cost difference plus a handling charge.
The prices of the V22 and V22 bis
options could fall if the chip prices fall,
which is likely.

As might be expected with a new
modem, there are a few bugs in its
software, butthe manufacturer assures
me that these are being eliminated.

Tandata Tm512
The Tmb12 is another mid-priced mod-
em (£340 including VAT). It is almost
exactly the same size as the WS3000,
but includes an internal power supply.
- The case is sturdy plastic and the
modem is well made. It has only one
control, an on/off switch on the front
(none of the other modems has an
on/off switch, whichis a nuisanceif you
like to switch things off when you are
not using them, especially if the power
pointis inaccessible).

An unusual feature on this modemiis
a TTL-level interface as well as the
normal RS232 standard. Connecting to
computers which don’talready havean
RS232 interface should be easier and
presumably cheaper. The R§232 con-
nector provides a limited range of
signals, omitting such things as Rl (ring
indicator) which shouldn’t cause a
problem, and CD (carrier detect) which
might. You could use DSR (data set
ready) instead of CD, but you might
need a special cable. The TTL port
doesn’'tsupportthe DSRcircuit, butthis
won't cause any problems unless your
terminal software needs it (most

N o
Another unusual feature of the

Tm512 is that it uses the CCITT V25 bis -

protocols for auto-dialling and auto-
answering. Thisisafairyrecentinterna-

tional standard and, as far as | can

determine, is not well-supported in
terms of software yet. Itis more difficult
to use than the Hayes protocols and is
really designed to be driven by soft-
ware, not manually, whereas Hayes
commands can easily be used manu-
ally.

For example, the Hayes command to
dial anumberis:

ATD0514288924 <return>

The V25 bis command is:

Ctrl-B CRS 0514288924 Ctrl-C (the
spaces are just for clarity).

The modem has a number store
holding eight numbers and a menu.
Auto-dialling one of these numbers is
easy — enter Ctrl-B followed by 3 and
the menu is displayed, then select the
number of the required system.

Programming the menu is not easy
unless you have a Tandata terminal
package. A new version ofthe modem’s
ROM should improve the situation by
allowing you to program cursor con-
trols into the modem to suit your
computer. )

| found it impossible to program in
menu mode at all: | had to use V25 bis
commands to store numbers. In this
mode you can’t store comments such
as the name of the system which a
telephone number relates to. A sepa-
rate auto-logon string can be stored
with each number in menu or V25 bis
modes.

stages of a call. A Hayes version of the
modem is also on the way.

To use the modem in auto-answer
mode, your software has to accept the
V25 bis protocols. When the phone
rings, the modem sends the message
Ctrl-BINC Ctrl-C, waitstobetoldifitisto
answer the phone, and if so whether in
V21, V23 (1200/75) or V23 half-duplex
mode. You can also use pre-set auto-
answer mode, but this has to be at a
predetermined baud rate.

This modem doesn’t detect the cal-
ler's baud rate, but the Hayes version
should be an improvement in this area
and will probably allow automatic
detection of a caller’s baud rate.

The documentation is only fair. Most
of the features are adequately de-
scribed and there is a useful section on
trouble-shooting, but | found it con-
fusingly laid out and the explanations
are difficulttofollow. The manufacturer
saysthatitisnotyetfinalised, sothereis
hope for improvement.

DaCom DSL 2123AD
& DSL 2123GT

Two DaCom modems are included in
this review. The AD is the one most
directly comparable in terms of fea-
tures with the others. The GT version is
basically the same modem, but with a
number of added features. The AD
costs £401 (including VAT); the GT
costs £5673 (including VAT).

Both modems are well-built with
sturdy metal cases, and both use
external power supplies. The docu-
mentation is adequate, but could be
confusing to people who are new to
using modems. The manufacturer says
thatitis in the process of being revised
to improve this aspect. The following
details regarding the AD will apply to

a A 3 2 q S
doesn‘t). You might still have to deal As with the WS3000, there is a | the GTunless otherwise stated.
3 s o .- 20
with the CD problem, though. loudspeaker to monitor the initial The DSL 2123AD (catchy name, isn‘t
MIACLE TEGHNQLOGY TANDATA DM 0AOCM
WS3000 MNMOPLUS 2 T™$12 DSL 2123 AD DSL2123GT
SIZE (crne) 16x4x24 16x4x20 15x14x25 20X3%x21 2X55X2
WBGHT 750g 900g
POMERSUPRLY external intarnal internal external external
1 your 2 years 1 year 1 year 1 year
MODES OF OPERATION V21, V23 mode1.2 Bell 103, Beil 202° V2tv23mase 2 Vgi.VZ)mz V21, V23 mode 2 V21, V23 mode 2
120011200 hait duplex 1200/1200 halt duplex 12001200 halt duplex
teset V21N23 origin/answer onhine on jott reset onling, V21/23, orig/ans. ALB/OLB
NOCATORS power, 0nine DTRATS,CTS.OCO.TD. power TORD power, oniine. OCD, TD, RD power, TO. RD, DCD, onéne power, DCD, TD, RO, DSR. AU,
AD, auto-answer onine, ARQ, ACI
RAS232 PN NOS. 1-10,18,20,22-25 1410,20,22 2-7820 1-10, 20 & 22 110,208 22
BAUDRATE TO TERMNAL 300, 600, 1200, 2400, 1200/75 300,1200,1200/75 1200, 2400, 4800, 8600 300, 1200 300. 1200, 2400, 9600
DITTOSETTNG ato auto and DIP swilches a0 auto DIP switches
CONFIGURATION soltware software and OIP switches softwate software software / DIP switches
BALIDRATE [ORG manua manual manual auto f man auto/man
SETTNG [ANS awno/manual automanua manua auto f man aute / man
PFROTOOALS Hayes Hayes'Steebeck CCITT V25bis / Tandata - DaCom « DaCom +
BELLTINGE SUPPRESSION \Slss ab Yes g Ao
B 32
AJTO DAL METHOD by number NA men Ke d/ Menu Keyword / Meny
oF Tee A (45 sl Py Sids
ATON (oeeee ) 25 PUs s
OTHERFEATURES speaker punter porgringback Al ] Dial tone detect, call ist, As AD pius autologon, ARQ,
data gncryphon key swich taiored sottware tone dial ACI. battery backup
CPTIONS V22/22bis secuilty ringback Apple version
data sncryption key switch
ADDRESS Miracie Technology Limited Sleebeck Systems timted Tandata Marketng Lig DaCom Systems DaCom Systems Ltd
D StPeters St 3 The Paddack Alpert Re North Sunnse Parkway Sunnse Parkway
TEERONE !gsw-ch Rd Maivern Linford Wood Linford Wood
NMER utfoik IP1 1XB Newtwry Berks. RG14 5TQ Worcs WR14 2Tt M#ton Keynes MK 14 9LY Miton Keynes MK14 9LU
{0473) 218141 {0635) 33009 {06845} 68421 {0908) 875511 {0908) 675511
PRICE INC (EXC) VAT £338 (£285) £282 {£24%) £339 {£295) £401 {£349) £573 (£498)
NOTES ® NOTONUKMOOELS
+ NOT TOBE USEDIN THE LXK
+ HAYES COMPATIBLE VERSION COMNG
Fig 1
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it?)is very slim. It has only one external
control — a reset button on the front
panel. Modem control is entirely by
software, there are no internal switches
to set. It detects the baud rate (either
300/300 0r 1200/1200) and parity of your
terminal automatically, and you can
leave it set at the same rate all the time,
no matter what type of system you are
calling. DaCom has is own method of
controlling the modems (although
Hayes compatibility for the AD is
imminent and promised for the GT),
and they are by far the easiest to use of
the group.

To dial a number, type it in. To dial
one of the 32 stored numbers, enter the
keyword (up to five characters) that you
have previously allocated (I used
PSS23, PSS21, Ken), and so on. With
this method, there is no need to
rememberthe numberorlookitupona
list. If you do forget one of your
mnemonics, typing L will giveyou alist.
R redials the last number you tried (this
canalso be done automatically). Send-
ing three Control-C’'s gets you to the
configuration menu where you can
load phone numbers, select default
mode, and so on.

When you are familiar with the
options on the menu, there are short
cutsavailable. The phone number store
is not battery-backed (unlike the GT), so
if you switch off you lose everything.
The operating mode for each phone
number can be specified, that is V21,
V23 (either way), or it will automatically
detect this for when you call. These are
the pnly modems of the group that will
do this in originate mode, as well as
when answering the phone. However, |
wouldn’t recommend using this facility
with systems that automatically detect
your speed, as the two modems will
each be looking for the other and you
could end up with an inconvenient
setting.

If you are using the modem under
computer control, you can turn off the
menus and use commands that are
easier to usein programs. Forexample,
&DLN0514288924B<CR> will dial
Liverpool Mailbox in V21 mode (that's
what the ‘B’ is for). In this mode, the
modem’s responses are also tailored
for program control.

An additional feature is that you an
givethe modem alist of numberstodial
and it will do so, marking any where it
didn’t get through and coming back to
them later. This is’ designed for users
who want to call a number of systems
without intervention. It could be used
by a company to call all its subsidiary
offices overnight and send out a notice
about new products, for example, or
you could use itto dial a list of BBSs and
pick up all your messages in the small
hours, whenyou are asleep. You would
have to have, or write, the software to
take over when the system at the other
end  answers, but the dialling and
redialling (up to four attempts allowed
by BT) is handled automatically.

The GT has all the above features,

ofessionat
I

Miracle Technology’s WS3000

with the exception that the terminal
baud rate settings are done via internal
DIP switches; these also control the
selection of human or com puter inter-
face, whichisratherinconvenientifyou
want to change it regularly. | can
foresee the cover being left loose
and the screws being lost. Fortun-
ately, there is no mains voltage inside
the case.

The most obvious additional feature
isthecomprehensive set of switcheson
the front which give full manual control
of modes; thismakes the modem much

‘The DaComGT
is very nice to
use . . . But
the WS3000, with
its Hayes compatibility
and its expandability
(and lower price) is the
one | should like to
keep.’

taller than the AD. The switches can be
disabled (again via an internal DIP
switch) to prevent unauthorised
changes. One of the front panel switch-
es gives access to two test modes, ALB
(analogue loop-back) and DLB (digital
loop-back), which allow the modemsto
be tested.

The user has more control over the
GT's configuration than the AD:
whetherdial tone is to be detected, the
number of attempts at dialling a num-
ber, voice or data call, and time-out
values can be altered. Also (as pre-
viously mentioned), the number store
and software settings are held in
non-volatile memory so that they are
preserved when power is turned off.

The GT also has an audio call
indicator, whichrings like atelephoneif
a call comes through withouta modem
tone. The callerneeds to be aware of the
fact because he will still get an earful of
answertone whenthe modem answers
the phone, but if he hangs on, the
modem will eventuallyringforahuman
to answer.

The majorenhancementswiththe GT
are auto-logon and ARQ (Automatic
Repeat on reQuest). It is a method of
error correction and needs a GT at each
end of the line to work. The software in
the modem monitorstheincoming data

- and is well-supported by online sys-

transmission errors. This could be a
valuable feature for organisations with
important data to pass between two
locations.

The auto-logon feature is quite
powerful. You can store a series of
prompts and the relevant answers,
which is much more flexible than the
usual method of sending a set string in
response to an ASCIl EDQ character.
You could use it to log-on to Telecom
Gold for example, by programming in
the PSS queries (NUI?, ADD?,>, and so
on) and your responses. You could
even program in the prompts and
responses for several systems, as the
modem scans the store looking for
matches and sends the related replies.

Conclusion
It's difficult to decide which of these
modemsis the bestbuy. Four ofthe five
are BT approved, and | expect that the
fifth, the WS3000, will have no prob-
lems in obtaining approval. | couldn’t
detect any difference in performance
when online, and they offer different
features at a range of prices. You pay
your money and you take your choice.
The DaComs are a little overpriced in
relation to what is now and will soon be
available in the same price range: for
the price of the GT, you.could buy a
V21/22/23 WS3000. V22 is nice to use,

tems (but only by Liverpool Mailbox in
the bulletin board world so far). Tanda-
ta and Steebeck are also planning
V21/22/23 modems in the near future,
as no doubt are other manufacturers.

The advantage of the WS3000 (pro-
vided that the bugs are ironed out) is
that you can start with V21/23 and
upgrade when you need to, or perhaps
when you can afford to. The Steebeck
offers Hayes auto-dial and auto-answer
at a lower price than any of the others.
The Tandata modem works well as an
integrated package, modem, software
andinterface(ifyoursystem needs one)
from one source, but it doesn't offer as
much in the way of features as the
others. The Hayes version should make
it more competitive.

Fig 1 includes a full list of features, so
you can decide what is of relevance to
your own application.

Which am | most sorry to lose? The
DaCom GTisvery nicetouse, andlliked
the fact that it offers full manual control
of its features. But the WS3000, with its
Hayescompatibility and its expandabil-
ity (and lower price) is the one | should
like to keep. ' [END]

and requests a repeat of blocks with
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& LaserWriter

Peter Bright looks at a very different package for the Macintosh,

PageMaker, which along with Apple’s LaserWriter, can help you turn out

a very professional-looking publication.

It's not often that you receive a piece of
software which is totally different from
anything you've seen before. Page-

Maker is one such package. It isn't a

spreadsheet, it isn't a database, it isn't
even a word processor.

PageMaker is a layout package. It
allows you to arrange text and graphics
as pages, in the same way as a
newsletter, magazine or newspaper. In
conjunction with Apple’s new Laser-
Writer printer, youcanuseittogenerate
very professional reports and newslet-
ters, lay out business forms, generate
overhead transparencies, and so on.

Until now, comparable electronic
layout machines have cost tens of
thousands of pounds. PageMaker runs
on the Apple Macintosh.

The minimum configuration to run
PageMakerisa 512k Mac with twin disk
drives and an ImageWriter printer. It
will become obvious, however, that if
you want to get the best out of the
system, you will also need access to a
LaserWriter, and if you are doing large
numbers of layouts, probably a hard
disk as well.

The system supplied for review was
actually a pre-release version of Page-
Maker, so there was no packaging and
the manual was a photocopy of the
proofs. The system was supplied on
two disks — one system disk and one
program disk. In addition to the usual
files, the system disk contained two
special LaserWriter drivers. These are
different from the standard Apple
LaserWriter drivers, so you must make
sure you have the correct ones pres-
ent. The program disk contains the
PageMaker code, which at over 200k
represents afair portion of the available
disk space.

PageMaker bootsin the usual way by

double-clicking its ikon. You can either
runitdirectlyonitsown,orwithanother
program such as MacWrite, by using
the Switcher RAM partitioner from
Apple. This is particularly useful be-
cause you can then write your master-
piece in MacWrite, switch to PageMak-
er, and have the page laid out in
seconds.

The release version of PageMaker
will contain a Switcher configuration
resource to allocate enough RAM to
PageMaker. After some experimenta-
tion, | foundthat 300k was the optimum.

When PageMaker has loaded, you
are faced by a blank desk-top with a
pull-down menu bar marked File, Edit,
Tools, Page, Type, Lines and Shades.
To starta new layout, you simply select
New from the File menu.

Thefirst stage of anewlayoutistotell
the system what size paper you are
using, how bigthe marginsare and how
many pages youwant. Each PageMaker
file is limited to 16 pages, but you can
enlarge this and still keep the automatic
page numbering correct by having
more than one layout file. )

Paper sizes are US Letter, US Legal,
A4 and BS. You can elect either for the
page to be the normal way up, or oniits
side if you need extra width.

The layout window

When you have selected the type of
paper you want, you are greeted by the
main layout window. The best analogy
of this window is to a layout artist’s
paste-board.

Inthe middle of the window is a blank
page with the margin guides in place.
The rest of the white portion of the
window is the cutting board where you
can keep scraps oftext and pictures that
you may want to use later on the page.

The bottom of the window contains a
scroll bar and an icon display of the
number of pages in the file and the
currentpage; you movebetween pages
simply by clicking the page icon. The
system also contains ‘Master’ pages, in
which you can lay out information that
you want to appear in all the pages of
yourlayout. This can save a lotof time if
all your pages look similar.

In the top right-hand corner of the
layout window is another small win-
dow labelled ‘Toolbox’. This contains
eight icons which allow you to move
parts of a layout around, edit text, crop
graphics to fit a space, and draw
rectangles, rounded rectangles, ovals
and lines on the layout.

The normal display for the layout
window is to show a picture of the
whole page on the screen. As soon as
you start laying out text and graphics,
you need to be able to see a close-up of
the section you are working on. The
PageMaker Page menu allows you to
display portions of the page at actual
size, or in 50 per cent or 70 per cent
reductions. If you are doing detailed
work with small point sizes, you can
choose 200 per cent magnification.

Before | beganto prepare and lay out
apage, lusually wenttothe Tools menu
and selected ‘Show Rulers’. As the
name implies, this displays vertical and
horizontal rulers along the top and left
side of the layout window. You can
choose the scale on the rulers from
either inches, millimetres, or picas and
points. The current position of the
mouse pointer is displayed on the
rulers so that you can use them
accurately.

The layout

The firstthing to do when laying out the
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The use of the new Apple LaserWriter is central to the
concept of PageMaker. Although you could use the
standard ImageWriter at a pinch, it really isn‘t up to the
job.

The use of the word ’‘laser’ in the name of the new
printer shouldn’t be taken at face value. Contrary to
some myths, it doesn’t use a ‘star wars’ laser beam to
burn the characters onto the paper. In fact, the
LaserWriter has much more in common with a humble
office photocopier than with laser cannon or other
military hardware.

Laser printers of this type work by using exactly the
same copier drum, toner and mechanism as a
photocopier. The main part of the printer is a rotating
drum which has a static charge over its surface. When
the printdataarrives at the printer, a small semiconduc-
torlaseris pulsed acrossthe surface ofthe drum. Where
the laser light hits the drum, the electrostatic charge is
destroyed; therefore by tracing the laser across the
drum, you can construct an electrostatic ‘negative’ of
the page to be printed.

After the drum has been set up, it is coated with
particles of charged plastic ‘toner’. These particles only
adhere to the parts of the drum where the electrostatic
charge wasn’t destroyed by the laser beam. Next, a
sheet of paper is run past the rotating drum, which
deposits the toner onto the paper. Finally, the paper is
run through heated roliers which melt the plastic toner
onto the paper.

Obviously, it wouldn’t have made sense for Apple to
construct allthe printer mechanism, soitwentto Canon
which has a reputation for photocopier manufacture
and which also makes a basic laser printer, sold in a
modified form by Hewlett-Packard.

Although the Canon, Hewlett-Packard and Apple
laser printers alluse the same basic mechanism, thereis
a marked difference in their performance. The Canon
.isn’t particularly intelligent as laser printers go, and is

really designed as afast, quiet aiternative to daisywheel
printers. The Hewlett-Packard is more intelligent and
can handle both text and graphics, although graphics
can only take up a certain proportion of the page.

By contrast, the Apple LaserWriter is very intelligent.
It actually outstrips the Macintosh in terms of proces-
sing power, using a 16-bit Motorola 68000 running flat
out at 12MHz (the Mac’s 68000 runs at 8MHz). It has 1.5
Mbytes of RAM (even the Fat-Mac only has 0.5Mbytes)
and has 512k of ROM (the Mac has 64k).

The need for all this processing power soon becomes
apparent when you realise thatin order to be able to do
full graphics, the machine needsto hold abit-map of the
whole A4, printed page. This alone takes over 1Mbyte of
RAM.

The LaserWriter comes complete with two interfaces
to the outside world. One is a standard RS232 interface
which is designed solely for connecting the printer to
machines such as the IBM PC. If you use this interface,
you lose the graphics capabilities.

The second interface is an Apple Talk network socket,
whichallows youtousethe printerwith adedicated Mac
orshareiton the networkamong a work group. | will be
looking at Apple Talk in greater depth next month, but
one problem that is relevant here is that Apple Talk is a
slow network so there is no question of sending a
1Mbyte page bit-map down the network from the Macto
the printer.

To get around this problem, Apple has used a printer
control language, originally designed for professional
typesetting machines, called Postscript. Its great
advantage is that instead of describing the page as a
bit-image, it describes the shapes of the objects on the
page. Atypical Postscript page description uses around
10k rather than the 1Mbyte needed for a bit-map.

In use, the LaserWriter is a very impressive machine.
To make it work with the Mac, you have to install special
driverfiles in place of the ImageWriterdriver. Although
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page is to decide how many columns
the page is to have. PCWusually uses a
three-column grid, but PageMaker lets
you have between zero (that is, the
whole page)and 10 columns. PageMak-
er then displays appropriate column
guides in the layout window. If you
decide you want a special column
layout, you can pick up the column
guide with the mouse pointer and drag
itto where you want.

One of the great advantages of
PageMakerover some ofitsrivalsisthat
it can accept text and graphics from
other packages. Text can come direct
from MacWrite or Microsoft Word, files
and graphics can come either from
MacPaint or MacDraw. In addition, you
can bring in either text or data via the
Macintosh Clipboard.

If you are dealing with graphics, it is
usually preferable to use MacDraw files
rather than MacPaint. This is because
MacPaintstoresits graphics as ascreen
bit-map, while MacDraw stores its
graphics as a series of graphic com-
mands. The advantage of using com-
mands is thatthey will work in different
scales and resolutions, but with a
bit-map, scaling is more difficult.
Another factoris that the LaserWriter is
alot happier with MacDraw files than it
is with MacPaint.

When text is brought in, most of its
word processor attributes are retained,
so font, point size, underline, bold, and
soon, remainthesame in PageMaker as
they were when sent from the word
processor.

While this is generally a good idea, it
can be slightly problematic. When |
word process on MacWrite, | use a
12-point Geneva. However, to lay out a
piece in PCW style, the text needs to be
9-point Helvetica. The obvious answer
is to word process directly into Helveti-

ca, butlfindthatthis istoo small to read
easily on the Mac screen. After | have
finished the piece, | have to physically
select all the text (MacWrite doesn't
have a 'Select All' facility) and then
change the typeface and point size,
before | can run the text into Page-
Maker.

To import text or graphics into
PageMaker, you use the PLACE...
command from the File menu. This
shows a directory of available text
graphics on the disks and allows you to
select the file you want.

When you are back in the layout
window, the cursor icon will have
changed from a pointer to either a text,
MacWrite, or MacPaint icon to show
that you are in place mode. To place the
text, you simply positiontheicon where
you want the text to start and press the
mouse button. PageMaker will then run
the text from the datafile down the
column you have selected, automati-
cally wordwrapping the text so that itis
the correct width for the column.

When it has finished, the text will be
displayed in the column along with
starting and ending block markers. If
there is overmatter (too much text) the
ending block marker will show a '+". If
you want to make another column, you
can select the '+’ on the end-of-block
marker, the pointer will change back to
the text icon and you can carry on as
before. PageMaker will only lay outone
column of text at a time.

When you have placed ablock of text,
there are a number of things youcando
with it. You can move it around; this is
done by selecting the arrow-shaped

pointerin thetoolbox, andyou can then
click the block and drag it around the

screen ad infinitum.
Next, you can change the length of

the block. This is the most useful of all
the features. For example, you might
lay out text down a whole column from
the top to the bottom of the page, and
then decide that you want a picture at
the bottom of the column, so you need
to make a space. All you need to do is
select the end-of-block marker and
move it up the column until you have
enough space for the picture. The extra
text will now automatically be moved to
the next column and space will be
made.

Finally, you can change the appear-
ance of a block of text. To do this, you
select the Edit ikon (capital A) from the
Toolbox. You can then edit exactly asin
any Mac word processor — you can
delete words, add extra text, justify,
underline, and so on.

To change the font or point size of
selected text, you select Type Specs...
from the Type menu. This allows you to
choose from the usual Mac fonts with
the addition of Times and Helvetica,
which are built into the LaserWriter.
According to the manual, point size is
selectable between four and 127 point,
but, on the review system, the range
was six to 72 point.

In addition, you can set attributes
such as bold, underline, superscript,
and so on. You can also specify
leading; this is the amount of space
between lines of print specified in
multiples of one point. Itis usually setto
auto, but if you want more control, you
can set it yourself.

Laying out graphics is achieved in
much the same way. You use the
PLACE... command from the file menu
to select the graphic file you want to

the LaserWriter drivers take up more valuable space on
your system disk, they don’t use the temporary print
files that you need with the ImageWriter.

The print quality is extremely good—the LaserWriter
has Times and Helvetica typesetting fonts builtin. Other
Macintosh fonts can be printed, but they aren’t of quite
the same quality. Different point sizes, outline, under-
line, and so on, are fully supported. The printer is also
very quiet-— it makes no more noise than a desk-top
photocopier.

Inrealterms, the LaserWriteris also averyfastprinter.
Thetroubleisthat, whereas youcanwatch a daisywheel
printerhead printing the lines, the LaserWriter just sits
and thinks and then prints a whole page at once.

Maximum print resolution is 90,000 dots per square
inch. This is superb by normal computer printer
standards, but isn’t quite up to typesetter standards,
where 1.5 million dots per square inch is standard.

The actual time taken to print a page varies according
to whatyouwantthe printerto do. As you would expect,
plain text is the fastest — it takes about 30 seconds to
print a standard page of text. Life gets harder if you are
printing graphics, where it can take anything from 30
seconds to 15 minutes for the printer to work out what

the bit-map should be like and printthe page. The worst
time | experienced was 11 minutes for a complex page.

The main problem with my system was that the
printer tied up my Mac while it was printing. | found this
frustrating, as | could have been getting on with
something else. Apple points outthatthe LaserWriteris
designedforuse on anetworkwhen it would be hooked
into a fileserver which could spool print files. While this
istrue, | feel that Apple could have fitted a bigger buffer
inside the LaserWriter so that it could take larger
documents without tying up the Mac.

The main drawback of the LaserWriter is its price. At
£6995, the price is nearly double that of the Hewlett-
Packard Laser Printer, which is based on the same print
mechanism. However, this machine was designed for
use on a network, so its cost can be shared among a
number of users. In addition, ifoffers features which are
just not possible on otherlaser printers: PageMaker, for
example, can only work atits bestduetothe possibilities
opened up by the LaserWriter.

All in all, the LaserWriter is a superb machine. For
general-purpose text printing it is expensive unless it is
used in a network, but as a partner to a package such as
PageMaker, it's cheap at the price.
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use. The pointer will then change into
eithera MacPaintor MacDrawicon.You
then move the icon to where you want
the graphicto be displayed and click the
mouse button.

If you want to move the graphic
around, you can select the arrow
pointer from the Toolbox and drag it
around the screen. Using the arrow
pointer, you can also scale the graphic
to make it fit into a specific space. You
can make a graphic thinner or wider,
taller or shorter, or both, by selecting
one of its ‘handles’ and dragging it with
the mouse. Holding down the Shift
button on the keyboard while you scale
the graphic will automatically ensure
that it stays in proportion.

In addition to scaling a graphic,
PageMaker also lets you ‘crop’ it,
trimming the edges of the picture so
that it fits the space. The advantage is
that the graphic stays at full size; the
disadvantage is that you may lose quite
a lot of the original picture.

In addition to allowing you to import
pictures from graphics packages, the
PageMaker Toolbox also has some
drawing facilities built into it which are
useful for drawing rules to separate
columns, boxes around pictures, ovals
for logos, and so on. A particular
advantage is that you can specify
shades for boxes. Benchmarks in PCW,
for example, are run with a 20 per cent
grey tint overlaid. To do this, you just
draw a box around the Benchmark area
and specify 20 per cent shading from
the Shades menu.

Drawing rules is similarly easy. You
specify the rule width from 0.25 of a
pointto 12 point, and then draw theline
using one of the line-drawing tools in
the Toolbox.

In use, | found all the features of
PageMaker extremely easy to use. Its
great advantage is its flexibility: even if
you know nothing about the skills of
layout, you can keep playing with the
page until you get it right.

As an experiment, | laid outone of my
Benchtests in the PCW style. Usually
when | write a Benchtest, | print it out
and it goes to the sub-editors, who
convert it into English. From there it
goes to the typesetters, then copies of
what has been typeset come back to us
for correction. We check them and use
them to do the page layouts, although
the finished versions are actually done
back atthe typesetters by a layout artist
using a scalpel, a ruler and a Rotel pen.
The whole process takes atleast a week
and usually two. Using PageMaker, |
laid out my Benchtest the same day it
was written.

Printing
| used PageMaker with both the stan-
dard Apple ImageWriter dot-matrix
printer, and with Apple’s LaserWriter.
Although the output on the Image-
Writer was good by dot-matrix stan-
dards, | wouldn’t use it for anything
other than drafts of layouts.

The LaserWriter is superb (see the

review within this article). There is no Using the LaserWriter printér driver,
other computer printer that can match | youcan either printthe page full size, or
the quality of the LaserWriter when | you can scale the whole page. |t can be
used with PageMaker. important sometimes to match the bit
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‘Thumbnails’ print up to 16 pages on the LaserWriter
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LOGISTiX m a powerful

spreadsheet with an extensive
database and containing truly
superior  presentation-quality
graphics. Logistix also includes: the
fourth dimension — (1) time
management;  (2)  IesOurce
allocation; (3) task scheduling;
(4) project planning. Commonly
referred to as ‘.. the best idea in
business  software  since  the

spreadsheet’.

THE INDISPENSABLE PLANNING AND DECISION AID

No business remains static. You
need to know not only what is going
on today, but what should be
happening next week, next month or
next year. So you need the right kind
of information in a form you can use
and understand, you need to be able
to analyse it in various ways and you
need to be able to present it to
others. Most impertant of all, you
need to make decisions about the
future. In short, you need to plan.

B> DATABASE

P TIMESHEET

P> SPREADSHEET
GRAPHICS

Logistix adds the all-important
feature of time management to
classic spreadsheet features, an
extensive database capability and
presentation quality graphics, to
provide a versatile, powerful and
easy to use planning and decision

aid for managers and professionals.

LOGISTIX — The best idea in
business software since the

spreadsheet.

RAIFOX

Grafox Limited
65 Banbury Road
Oxford OX2 6PE
Tel. (0865) 516281




images of the graphics and the Laser-
Writer or typesetter you are using. You
can also produce ‘thumbnails’ of all the
pages on one sheet of paper. Thislooks
good and is useful for making sure that
double-page spreads are correct before
you print the whole publication.

However, even the LaserWriter isn't

quite good enough for use in maga-
zines such as PCW, on which profes-
sional phototypesetting machines

Example text from a Linotype typesetter

Example text from the ImageWriter

work at around 1500 dots per inch
rather than the LaserWriter's 300. But
all is not lost. PageMaker talks to the
LaserWriter in a language called Post-
cript. This language is also used by
some Linotype professional photo-
typesetting machines, so it should be
possible to take your Mac disk, plug it
into a Postscript-compatible typeset-
ting machine and produce professional
typeset pages.

As an additiona! feature, Linotype is
also working on a phototypesetting
machine which will ptug directly into
the Mac just like any other printer. No
prices are available yet (it is likely to be
veryexpensive), butthiswouldopenup
the whole professional layout field to
the Mac and PageMaker.

Documentation

| was only supplied with a photocopy of
the pre-production manual, but it
looked very good. The manual was
prepared using Pagemaker and the
LaserWriter. The quality of the text is
good, with plenty of screendumps. |
liked the handy hintssection atthe back,
which explains different printer resolu-
tions and the print reductions neces-
sary for the best results.

| used PageMaker for about a month
before the manual even arrived, and
this kind of ease of use seems to be par
for the course for Mac software these
days.

Conclusion

I can’t count the number of times I've
shown someone my Macintosh, and
they’ve said: ‘But it's just a toy! it may
look pretty, but an IBM is much more
useful.” Now at last | can show Page- |
Maker to them and say ‘Let’s see your
IBM do that!.

At first sight, it may seem that
PageMaker is a specialised product
only for those interested in publishing.
However, the more you think about it,
the more uses you can find. It adds a
new dimension to internal company
reports, presentations, newsletters,
and form design. Any executive who
needs to present high-quality reports
could find a use for PageMaker.

indeed, PageMakerisn'tdesigned for
heavy magazine production. I'm sure
that if you found the right typesetter
you could produce a decent colour
magazine, butitwould notbe as easy as
using professional electronic make-up
equipment. But then professional elec-
troniccomposition machines costtens,
or hundreds of thousands of pounds —
PageMaker is expected to sell for
approximately £400.

| was extremely impressed with
PageMaker. It's the best Mac layout
package I've seen so far.

PageMaker is distributed by Pete and
Pam. Tel: (0706) 21744.
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SCREENTEST

Telewriter

Telewriter combines the features of a word processor with the

communications capabilities of electronic mail. Nick Walker looks at the

IBM PC version of this versatile package.

In theory it should be possible to create
. @ document on your word processor,
load up yourcommunications package,
and sendthe documenttowhoever you
want through electronic mail. In prac-
tice you create it on your word proces-
sor, spend an hour converting the
document from word processor format
to a form suitable for your communica-
tions program, load up your com-
munications program, configure it for
theelectronic mail systemyou‘reusing,
and send it down the wire.

It would seem that a combined word
processor and communications pack-
age would be uséeful. Surprisingly, the
only packages |'ve heard of for the IBM
PC that combine the two functions are
the full-scale integrated packages such
as Symphony and Framework which
also include spreadsheets, databases,
and so on.

If all you want to use is a word
processor orelectronicmail,it's overkill
to use an integrated package, apart
from expensive. Telewriterisapackage
thatfills this gap inthe market, allowing
you to toggle between word processor
and communications mode whenever
you want. This will, for example, letyou
read your electronic mail into a docu-
ment and edit it as required, or send a
document straight from the word pro-
cessor to an electronic mail system.

The version of Telewriter reviewed
here is for the IBM PC. This will run on
theIBMPC, IBM PC/XT, IBM PC Portable
and IBM PC/AT, but not onany ofthe PC
compatible machines.

Separate versions are available for
the major compatible manufacturers
such as Olivetti and Compaq. There is-
also a version for the Apricot range of
machines.

Telewriter in its entirety occupies
only 35k so it will run on the smallest
machine, and being all memory resi-
dent is quite fast.

Installation

Like most PC programs, Telewriter has
tobeinstalledforyourparticularset-up.
You can run the program straight off
but, unless you're very lucky, you'll
soon run into problems, especially if
you try to print or use the communica-
tions facilities. Set-up is a menu-driven
program that enquires into the basic
system you are using: for example,
whether you're using a decent display
or IBM's colour one, and which serial
port the modem is hanging off. Overall
Set-up is very comprehensive with
options for type of printer, specific
printer configuration, two communica-
tion settings, answer-back and pre-set
responses, and defining your own
printer characteristics. It will, for exam-
ple, perform micro-space justification
with top-quality daisywheel-type prin-
ters. One frustrating feature of Set-up is
that it assumes either a parallel printer
and modem in serial port A, or a serial
printer in port A and a modem in serial
port B. My set-up had a parallel printer,
a mouse on serial port A and an
onboard modem on serial port B, so
was not supported.

Editing

Having installed the program you can
now run it; no intermediate menus are
displayed and the program loads
straight into the main word processing
screen. Most of the screen, as you
would expect, is available for your
document. Runningalongthebottomis
a menu bar showing the current func-
tion of the 10 function keys (Fig 1), and

below this is a status bar which tellsyou

which of two co-resident documents
you are working on and the current
page, line and character positions.
The cursor keys move you by charac-
terwithinadocument. Youcan move by
line, paragraph and page, and to the

start or end of a document by using the
specified function keys. The function
key on its own moves.you down the
document by the specified amount and
the shifted function key will move you
up again, an arrangement that soon
becomes very natural to use. There is
no facility to move one word within a
document.

Telewriter's normal mode of opera-
tion is Overwrite — that is, new text is
not automatically inserted in existing
text but overwrites it. | find this easy to
workwith, but mostpeople preferinsert
mode. You can toggle to insert mode
with one of the function keys, but be
careful — certain function keys switch
off this mode, while others can be used
in conjunction with it. The insert func-
tion key followed by the line, paragraph
or page function keys will insert a line,
paragraph or page respectively.

The delete function key works on
lines, paragraphs, pages and even
entire documents in the same fashion.
Interestingly, Telewriter has a clear
option, used in the same way as insert
and delete, which just wipes text
leaving ablank area whereitused to be.

Cut-and-pasteis provided, and at first
proved rather confusing. Rather than
highlighting the text to be manipulated,
Telewriter makes a copy of the text
which is then moved around with the
cursor and other control keys. When
you're used to large chunks of text
wandering merrily around the screen
pretending to be acursor, it'sas easy to
use as any other method.

All the other basic word processing
operations are consistently supported,
including search-and-replace, under-
line and ‘centring. The format of the
function to be performed followed by
either the line, paragraph, page or
document key runs right through the
package.

A secondary menu is opened up by
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hitting the F10 key, revealing a host of
other functions. From this menu you
can access some of the more powerful
of Telewriter's word processor fea-
tures, and access the communications
aspects.

One of the nicest features of Telewri-
terisitsabilitytoholdtwodocumentsin
memory at the same time and switch
between them with a single keystroke.
The full power of thisisn‘t realised untit
it is used in conjunction with Telewri-
ter'scommunications ability and one of
the features of the secondary menu.

From the secondary menu you can
splitthe screen so that halfis document
A and halfis document B. With this, you
can abstract a document from elec-
tronic mail by cutting and pasting
across to the document you are creat-
ing. Incidentally, it was during this
operation that | found a bug in Telewri-
ter — not a serious bug, but a bug
nonetheless. Another option from the
secondary menu is switching off the
menus at the bottom of the screen. If
youdothiswhileinsplit-screen mode, it
only switches off halfthe menu, leaving
the other half stranded in the other
document. it doesn’t harm either docu-
ment, it just looks untidy.

Another nice feature of this second
command menu is the support of
multi-column documents. As with all
good, friendly software, it's easier to
use than describe this facility. You can
divide the screen into as many columns
as you wish, and use the TAB key to
move from one column to the next.
When you are editing muilti-column
text, a whole range of key sequences
becomes relevant. In particular the
cursor control keys are used more,
extending functions to work on col-
umns. Unlike other word processors
with a column function, everything
works as you would expect it to. The
only thing | missed was the ability to
specify the required number of col-
umns and leave Telewriter to space
them equally.

Telewriter has quite extensive calcu-
lating facilities built into the word
processor. Probably the most useful of
these is the ability to total a column of
numbers within a document, with the
result being delivered neatly at the
bottom of the column. You can also
enter mathematical expressions into a
calculation area and have the results
dropped into your document at the
current cursor position.

Disk and printer handling

Unlike many word processors, Telewri-
ter performs all its disk and printer
operationsfromthesamelevelofmenu
as the editing functions. By specifying
wildcards in the usual DOS format with
the get-file option, the program will
display a corresponding directory. This
really comes into its own when dealing
with a number of documents and
Telewriter's two-documents-in-mem-
ory feature.

Telewriter does all its printing in the

background, leaving you to edit text,
getorstore textfiles, and perform most
other operations while the printing
takesplace.lcan’tthinkofareasonwhy,
but one of the things you can't do while
printing is use the cut-and-paste option

very strange. The Set-up program
contains information to drive 10 popu-
lar types of printers, and Telewriter
customises itself very well to optimal-
ise any particular set-up.

Communications

Telewriter will work with either 300 or
1200 baud rate modems in either fult or
half-duplex via the serial port. | used an
internal modem board and told the
programitwashanging offserial portB,
and it worked quite happily. Two
communication settings can be acces-
sed from within the word processor, so
a 1200 baud modem could communi-
cate with both 1200 and 300 baud
systems without ever leaving the word
processor.

Hitting the ONLINE key from the
secondary menu will put you in termin-
al mode, where Telewriter is used like
any other communications package.
The really useful feature of Telewriter’s
communications, however, is that at
any time you can hit a function key and
go back to the document you are
editing. All communications now write
directly into yourdocument, so you can
skipalithelogging-onandswitchto edit
mode just before the information you
want in your document arrives, going
back to terminal mode for the logging-
off sequence.

It is possible to automate your
dialling and sign-on procedure. Within
the Set-up program you can define 110
preset responses which can be sent
automatically to the modem. Each
response is sent by pressing the ALT

Function Primary menu

key (editing menu)
Unshifted Shifted

F1 Document

F2 Page

F3 Paragraph

F4 Line .

F5 Paste Cut

F6 Delete Insert

F7 Rule Underline

F8 Clear Centre fl

Fo Send Print

F10 Home Switch menu

Function Secondary menu

key (command menu)
Unshifted Shifted

F1 indent Size

F2 ~ Reverse  Split

F3 Justify Calculate

F4 Local terminal

F5 Online

F5 Tab

F7 Sort

F8 Password Find

F9 Get Store

F10 Help Edit

Fig 1 Function key configuration

key followed by one of the function
keys. If you use three of these presets as
the telephone number, user ID and
password, it is possible to log-on with
just three keystrokes, providing, of
course, you have an auto-dial modem
to take the telephone number.

In addition to receiving directly into
memory, Telewriter gives another nice
communications facility—the ability to
send a prepared text directly from the
word processor, with a couple of
keystrokes. When sending text, Tele-
writer automatically enters terminal
mode so you can see exactly what is
being sent.

| was very surprised to find an
encryption facility buiit into Telewriter.
Given a particular password, Telewriter
will scramble any documents to be
transmitted, making them completely
unreadable to any unauthorised reci-
pient. Another user (with Telewriter, of
course) can unscramble the text, pro-
vided he knows the password. This is
usually done by a separate, expensive
package soifencryptionisimportantto
you, this facility alone may make
Telewriter worth buying. | can’t com-
ment on the quality of the encoding but
can confirm that the text is truly
scrambled and unreadable, which must
give at least some extra security.

Documentation

Telewriter is supplied with a 60-page
manual and a 10-page quick-reference
guide. Both are well-written and ex-
plain the program operation thor-
oughly.

Prices

Telewriter costs £295 plus VAT for both
the IBM PC and Apricot versions, and is
distributed by the Bristol Software
Factory. Tel: (0272) 735022.

Conclusion

As a word processor, Telewriter con-
tainsas many featuresasit possibly can
without losing its  easy-to-use
approach. While some of the opera-
tions -are rather odd to use, when
compared with other word processor
packages, the consistency of keys-
trokes neededto performany operation
makes it one of the simplest word
processors|’ve everused. After master-
ing the basic keystrokes, most opera-
tions follow naturally, and even opera- |
tions you never performed before can
often be utilised without reference to
the manual.

The combination of word processor
with communications facilities makes
for avery powerful package. At£2951'd
have reservations about recommend-
ing it purely on the basis of its word
processor. |f youwantaword processor
and also see yourself regularly using
electronic mail, this package is the
simplest method to achieve this for
both the IBM PC and Apricot micros. If
security and encryption are also impor-
tant, then I'd doubt that you'li find a
better package at any price. (END|
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On the transfer list

Geoff Wood presents some usefulimplementations ofthe DIF transfer file

structure within spreadsheet programs, based on VisiCalconanApplell

The Data Interchange Format, com-
monly known as DIF, isintended mainly
for transferring data between prog-
rams that recognise DIF files. If you
have, say, a worksheet devised on a
spreadsheet program with rows of

figures for monthly sales and other
items, you can transfer the values in
theserowsto Apple Business Graphics,
PFS Graphor VisiPlotin orderto draw a
graphorbarchart. Or DIFcan be usedto
transfer data from a spreadsheet prog-

Column>A B C D E F G H
Row1 Departmental Cumulative Totals
2 Cumulative Totals
3
4 Date Depart- Code Amount DeptA DeptB DeptC DeptD
ment
5
6 Jan 3 DeptA 1 1000 1000 0 0 0
7 Jan 9 DeptB 2 1100 0 1100 0 0
8 Jan 13 DeptC 3 1900 0 0 1900 0
9 Jan 20 DeptD 4 2000 0 0 0 2000
10 Jan 27 Dept A 1 1200 2200 0 0 0
11 Feb 1 DeptB 2 1800 0 2900 0 0
12 Feb 9 DeptC 3 3000 0 0 4900 0
13 Feb 15 DeptD 4 1300 0 0 0 3300
14 Feb 20 Dept A 1 1700 33900 0 0 0
15 Feb 27 DeptB 2 4000 0 6900 0 0
16 Mar 4 DeptC 3 1400 0 0 6300 0
17 Mar 10 DeptD 4 1600 0 0 0 4900
and soonto
97 Dec 5 DeptA 1 1300 118000 0 0 0
98 Dec 10 Dept B 2 8000 0 117800 0 0
99 Dec 14 DeptC 3 1800 0 0 166000 0
100 Dec 20 DeptD 4 1200 0 0 0 138000
Fig 1 Departmental cumulative totals
Column> A B ©c D E F
Row 1Quarterly and Annual Summary ,
2 Quarterly
3 Month Apr May Jun Total
4
5 Sales 30000 26000 30000 86000
6
7 Materials 15000 13000 16000 44000
8 Wages 5000 4000 5000 14000
9 Overheads 7000 6000 7000 20000
10
11 Profit 3000 3000 2000 8000
12
13 )
14 Quarter Ist 2nd 3rd 4th Total
15
16 Sales 32000 86000 178000
17
18 Materials 47000 44000 91000
- 19 Wages 16000 14000 30000
20 Overheads 22000 20000 42000
21
22 Profit 7000 8000 15000

Fig 2 Quarterly and annual totals

ram such as FlashCalc or VisiCalc to a
database program such as DBMasteror
PFS File.

However, DIF has other uses within
spreadsheet programs. Firstly, itcan be
used to save memory in large work-
sheets. An area of the worksheet
containing many formulae can be
saved as a DIF file, and this file can then
be reloaded into the worksheet in the
same area. DIF does not save the
formulae but only the answers, so the
DIF file uses less memory.

Anotheruse for DIFisto copy rowsor
columns of cells containing formulae
into otherrows orcellsand, atthe same
time, convert the formulae into num-
bers. Thiscan be useful fortransferring,
say, quarterly summary figures into
another position for annual consolida-
tion; the monthly figures can then be
blanked out, and data for the next
quarter can be entered.

DIScanalsobeusedtochange asetof
data from columns to rows. When you
save {or load) a DIF file, you are asked
whether you want to save {or load) by
row or by column. If you save a DIF file
by columns and reload it by rows, the
columns are converted into rows and
vice versa. The same thing happens if
you save a DIF file by rows and reload it
by columns.

Most spreadsheet manuals give little
information on the uses of DIF, so some
examples will not come amiss. The
examples here are based on using
VisiCalc on an Apple i, but they can be
readily adapted for other spreadsheet
programs on other micros.

Savingmemory

Worksheets which contain many for-
mulae can absorb large amounts of
memory. For example, the worksheet
illustrated in Fig 1 contains formulaein
every cell in columns E to H, and it |
absorbs 20k of RAM. Butiftheareafrom
E6 to H100 is saved as a DIF file and
loaded backinto the same columns, the
worksheet uses only 11k of memory.
Thisisasaving of 9k or45percentofthe
original. A 20k worksheet is well within
the capacity of VisiCalc on mostmicros,
but this example is given purely to
illustrate the extent of the saving in
memory.

The memory savings are not shown
accurately by the VisiCalc display,
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Column> A B (o D E F G
Row1 Columns to Rows
2
3 Year 1980 1981 1982 1983 1984 Totals
- A
5 CustA 1000 1100 1200 1300 1400 6000
6 CustB 1100 1200 1300 1400 1500 6500
7 CustC 1200 1300 1400 1500 1600 7000
8 CustD 1300 1400 1500 1600 1700 7500
9 CustE 1400 1500 1600 1700 1800 8000
10
11 Totals 6000 6500 7000 7500 8000 35000
Fig 3 Data by columns and rows
Column> A B cC D E F G H i
Row1 Rows to Columns
2
3 VYear Cust A Cust B CustC CustD CustE Totals
4 1980 1000 1100 1200 1300 1400 6000
5 1981 1100 1200 1300 1400 1500 6500
6 1982 1200 1300 1400 1500 1600 7000
7 1983 1300 1400 1500 1600 1700 7500
8 1984 1400 1500 1600 1700 1800 8000
9 Totals 6000 6500 7000 7500 8000 35000
Fig 4 Data after transfer by DIF
Column> A B C D E F G
Row1 Rows to Columns
2 -
3 Year CustA CustB CustC CustD CustE Totals
4
5 1980 1000 1100 1200 1300 1400 6000,
6 1981 1100 1200 1300 1400 1500 6500
7 1982 1200 1300 1400 1500 1600 7000
8 1983 1300 1400 1500 1600 1700 7500
9 1984 1400 1500 1600 1700 1800 8000
10
11 Totals 6000 6500 7000 7500 8000 35000
Fig 56 Data by rows and columns
which records the remaining RAM to | worksheets.

the nearest kilobyte only. Another
indication of the saving is given by the
number of sectors occupied by the
worksheet on a disk. Fig 1 uses 74
sectors on a disk whereas, after chang-
ing columns E to H with DIF, the file
occupies only 31 sectors, a saving of
nearly 60 per cent of the original. The
DIF file itself occupies only 12 sectors.

This means that worksheets with
many complex formulae can be saved
in DIFformonadiskinlessthan halfthe
space needed for the full version. Of
course, you lose the formulae but you
may be interested in saving only the
answers.

The formula in E10 is @IF (C10=1,
D10+ @MAX (E5...E9),0). Similar for-
mulaeareenteredincolumnsF,GandH
totestthe value ofthe entryincolumn C
forthe numbers 2, 3and 4 and, if TRUE,
to enter the cumulative total in column
F, G or H; otherwise enter 0. The
formulae are replicated down the col-
umns using R, R, N and R for the four
variablesinthe formulae. Thisexample
shows ony 100 rows and four columns
of formulae; with more rows and
columns, this technique might prevent
your spreadsheet program from run-

ning out of memory with very large

If the cells you save with DIF contain
values that are rounded for display
purposes, the DIF file when reloaded
will display the numbers with as many
decimal places as will fit in the column
width. {The reloaded cells can be
reformatted but this can be tedious.}
Alternatively, before saving the DIFfile,
you can use the ROUND function of
Advanced VisiCalc, FlashCalc, Magi-
Calc and SuperCalc or the .INTEGER
function of PractiCalc and VisiCalc.

Conversion

Worksheets for budgets and other
plans are often designed to accumulate
weekly data into monthly periods,
monthly data into quarterly periods,
and quarterly datainto annual periods.
Fig 2 shows a simple worksheet with
data for three consecutive monthly
periods accumulated into a current
quarterly total. The problem is to hold
the quarterly total foraccumulationinta
an annual total and then blank out the
data for the three months.

You can enter +E5incell C16, +E7 in
C18, and so on, and the quarterly totals
will be copied, but when you blank out
the monthly figures for April, May and
June, ready to ‘accept figures for the

next three months, you will lose the
totalsin column E and the copiesin the
lower part of column C. By turning off
the automaticrecalculation feature you
can hold the answers, but they will
change as soon as you recalculate. An
alternativeis to use the # key tochange
the formulae inthe lowerpartofcolumn
C into numbers, but this is tedious and
prone to error with more than a few
entries.

Instead, you can use DIF to save the
contents of column E, then load the DIF
file back into the lower part of column C.
When you blank out the entries for
April, May and June, the quarterly
totals will be held in column C and, at
the sametime, the cellsincolumn E will
reverttozeroesreadytoaccumulatethe
monthly data.

Again, this example is deliberately
simplified to illustrate the principfe. In
practice, there could be many more
rows of data to save in the DIF file.

A similar technique could be used to
transfer data between worksheets. The
quarterly totals, saved as a DIF file,
could be loaded into a different work- |
sheet for accumulation into annual |
totals.

Columnstorows

How often have you spent an hour or
more designing a worksheet, only to
realisethatitwould have been far better
to have the row headings in columns
and vice versa? If you clear the work- |
sheet and start again, you have wasted
hours of work. DIF enables you to
transfer the contents of rows into
columns and columns into rows in a
matter of minutes. Even though you
lose formulae in the process, it is
quicker to rebuild the formulae by |
replication than to start from scratch.

Fig 3 shows a simple worksheet with
dataforseveral customers over several
years, and with totals per customerand
per year. To change this worksheet
from columnsto rows, thefirststepisto
locatethecursorin A3andsaveaDIFfile
{by rows; not columns) with G11 as the
lower-right cell.

The next step is to clear this area out
ofthe worksheet, locate the cursorin A3
and load in the DIF file by columns, not
rows; the worksheet will then look like -
Fig 4. This can be tidied by deleting the
blankcolumnsandinserting blankrows
with the resuit shown in Fig 5. The
formulae for totalling the rows and
columns can then be re-entered and
replicated.

Even with this simple example, it is
fasterto use DIFthanto start again from
scratch. With a bigger example, the
time saved could be quite substantial.

Conclusion

These examples show that DIF is not
just a means of transferring data
between different programs. It can also
be used within spreadsheet programs
to save memory, to convert formulae
into figures and-to convert rows into
columns.
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Mix‘n'match

While compatibility is rife at the business end of the

market, home micros fare less well. Richard Sargent looks at

moves towards software compatibility on the Memotech,

Einstein and Enterprise.

In the early days of home computing,
most micros had only a very limited
Basic. If, for example, a listing pub-
lished forthe TRS-80 wastypedintothe
.Commodore PET, it could reasonably
be expected to work without much
modification. Screen displays were
extremelysimple,andthe program was
usually written as though the output
device was a teletype — all program
output {(which was invariably text) was
senttothe lower left-hand corner of the
monitor screen, and it simply scrolled
upwards as the program developed.

Teletypes understood the ASClichar-
acter codes, so there were three main-
stays of computer compatibility —
Basic, ASCIlI and the teletype screen.
There was even a standard for cassette
tape recording. Called Kansas City {or
CUTS), it stated the rules for recording
the bits as 1200Hz and 2400Hz tones on
the tape. It did not, however, lay down
the rules for block structures or header
information — that would have made
things too compatible!

This compatibility didn’t last long.
Screen output became more compli-
cated, graphics were introduced, and
Basic listings began to sprout PEEKs
and POKEs as users frantically tweaked
their machines to get the best out of
them. It was soon hardly worthwhile
typing anyone else’s computer prog-
ram into your own machine, unless, of
course, your favourite pastime was
correcting the hundred or so syntax
errors which invariably cropped up in
even the shortest of programs.

However, standardisation was alive
and well in some quarters. Well-
informed users could pass unblocked
tapes between the Nascom 2, the BBC
Model B and the RML 380Z. All these
micros have Kansas City tape format.
They also have RS232/RS423 interfaces
for more immediate communication,
but in both cases it would only be
worthwhile transferring ASCII files as
their Basics are dissimilar.

Two attempts to completely disre-
gard convention met with widespread
disapproval. Sinclair's ZX80 and ZX81
did not use the ASCII character set,
although thisdidn’tpreventthe compu-

Hllustration by Stuart McKay

ters becoming runaway successes.

Even so, Sinclair didn't repeat the
mistake. The second attempt to break
with tradition proved serious for Jupi-
ter Cantab. Its micro, the Ace, didn’t
have Basic, and although it had Forth,
the public demonstrated its lack of faith
by not buying it.

Basic and computers were insepar-
able in the eyes of the home users, but
the machines didn’t need to have a
Basic that was in any way compatible
with other Basics. Differences are
accepted by the user because they are
always described as ‘improvements’.
Even the most simple of commands
vary from one computer to another: for
example, positioning the character
cursor. TAB(1,2) SCREEN 1,2 LOCATE
1,2 PRINT AT 1,2 are just four com-
mands which will print a character at
position 1 on line 2 of the VDU.
Alternatively, RND{x) is a function
which looks the same on most Basic
keyword lists, but doesn’t always func-
tion in the way you might expect.

Conversion software

If you want to convert Basic programs
on today’s micros, it's an uphill strug-
gle. PCW has, in the past, produced
conversion charts which outline the
differences between Basic dialects, and
thesearecertainlyahelpforsmall-scale
conversion tasks. But if the modern
micro is as powerful as the makers
claim it is, then shouldn’t the machine
be doing its own conversion? Could
Basic or machine code be translated
automatically or with minimal supervi-
sion from the user? Conversion soft-
ware does exist, but such software
takes time to develop, and those
holding the purse strings have to be
convinced that a market exists for the
product. There are also niggling (but
potentially expensive) little points such
as copyright ownership to be sorted
out.Then, atthe end of the dayandifthe
wind is in the right direction, micro X
can run micro Y's program and read its
tapes and data files: compatibility will
have arrived.

Memotech, Tatung and Enterprise
make low-volume sales computers, the
MTX512, the Einstein and the Enter-

press the software houses, which are
reluctant to produce programs for the
machines. With few software packages
available, the selling strength of the
micro is naturally impaired — a classic
chicken-and-egg situation. But if the
micro can run selected BBC or Spec-
trum titles, then, in theory at least,
the software base can be expanded
overnight.

Enterprise advertises a Basic-to-
Basic cassette in its 1984 literature. In
fact three cassettes are planned, read-
ing in and converting Basic from the
Spectrum, BBC and Commodore into
the resident IS-Basic. Work on the
Spectrum version is nearly finished:
the Enterprise is reading Spectrum
tapes, but there are still bugs to be
ironed out.

ltmay be, of course, thatthecompany
will have as many problems in making
thispackage availableasithad bringing
the original computer into the market
place, but no-one has ever claimed that
compatibility comes easy! The oppo-
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sition, however, rather better
organised.

Tatung is supplying BBC Basic (Z80)
free with the Einstein. Unlike the
Enterprise system, BBC programs are
‘not converted to the resident Basic:
BBC Basic is simply loaded instead of
Crystal Basic. The Einstein has 3in disks
and no tape interface, so other
machines’ programs have to be moved
across on RS232 as untokenised files,
which might prove tricky if the other
machine isn’t in the same room.

Memotech has gone a stage further
and persuaded its MTX512 (or ex-
panded MTX500) to read and play
Spectrum games tapes. The systemis a
combination of software and hardware,
and the hardware add-on is clever and
inexpensive. In a separate project,
Memotech has also configured the
MTX to behave like an MSX machine
and read MSX tapes — a slightly less
difficult task, and one which doesn’t
have an immediate application.
Memotech sees both projects more or

are

less in terms of a bonus for loyal
customers. The Spectrum emulator is
in production and will be available
primarily through the Memotech User
Group.

In practice

The idea of brand X computer running
the best Spectrum and BBC software is
quite appealing: a great deal of excel-
lent software has been written forthese
two machines. The next logical stage is
to suggest that the BBC Micro should
run Spectrum material and vice versa.
However, thereare enormoustechnical
difficulties behind the program emula-
tion concept. M-Tec Computer Ser-
vices, the Norfolk firm which has
successfully marketed the Z80 version
of BBC Basic, probably knows a lot
about these problems.

BBC Basic is a public-domain lan-
guage and can therefore be freely
copied. However,someonehadtowrite
the Z80 version, get it going at some-
thing like the speed of the original, and

make it work on computers which have
strange screens, strange keyboards
and strange disk or tape systems. That
someone is Richard Russell, and he
owns the copyright on the Z80-code
version of BBC Basic. As Gerald Parry,
director of M-Tec, is happy to report,
Z80 BBC Basic is extremely popular.
Ifyou’'re notworried aboutsound and
graphics capabilities, then any Z80
machine running CP/M 2.2 (or later
version) can run BBC Basic (Z80). There
willalso be a version for 8088/8086 CPU
machines soon, which may well please
IBM and MS-DOS users, but it's the
emulation on the smaller machines
which is perhaps the most interesting.
The Einstein has virtually identical
port and sound facilities to the BBC
Micro, yet the chips are completely
different. The main problem is the
screen resolution, which at 256x192
pixels is not large enough to pretendto
be a BBC MODE 0, 1 or 4 screen. The
extensive use of MODE commandsin a
program can therefore upset the
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BEST U.K. SOFTWARE PRICES?

TRISOFT LTD. 0629 3021

PROFESSIONAL ADVICE O LOW PRICES O HOTLINE SUPPORT O FAST SERVICE

PEGASUS ACCOUNTING

Regarded by many accountants as the very
best accounting software available. Pega-
sus comprises eight modules, most of
which will operate alone or will work
together in a totally integrated system. We
have professional staff, in London and the
Midlands, fully trained to install and sup-
port Pegasus. Prices and details on re-
quest. We are authorised Pegasus dealers.

COMPUTER-AIDED DESIGN

As specialist consuitants in this field we can
supply either software only or a total
system configuration with full support. We
are suppliers of AUTOCAD, DOODLE and a
number of other CAD packages. The
productivity benefits of CAD are enormous
— the cost of a system is almost certainly
much less than you would expect. In most
cases our clients have found a system pays
for itself within 3 to 12 months!

MULTISOFT ACCOUNTS

A system offering top-level functionality at
a very reasonable price. Recent press
reviews have highlighted Multisoft as one
of the most powerful micro-based account-
ing systems currently available. We con-
cur. Very Impressive indeed! Please tele-
phone for further information. We are
officially appointed Multisoft dealers.

DATAMASTER

* 255 fields per record % 255 characters
per field # 8000 characters per record %
65535 ‘records per file * 120 characters
per index # 255 index fields per file « User
password * Customised forms * Menu
driven * Select on multiple fields #
Produce DIF files # Statistical functions
include Count, Sum, Mean, Variance,
Standard Deviation, Standard Error *
Back-ups and restore capability * Exten-
sive on-screen prompting.

Telephone to- learn more about what we
regard as the best relational database
currently  available  (most  MSDOS
machines) List price £495. Our Price £395.

PLUS 5

HIGH QUALITY AT

A LOW PRICE

Example prices for IBM/Olivetti, Ericsson,

Apricot and Sirius
FIXED PRICE SUBSYSTEMS

FIXED/REMOVABLE SUBSYSTEMS
10 + 5SMB

Ollvettl AUTHORISED ACT AND OLIVETTI DEALER

We offer probably the widest range of software in the UK. Please ask for a copy of our comprehensive price list.
Local authority, government and European enquiries welcomed. Further discounts may be negotiated for large orders.

PrrSorrLerp

Crown Square, Matiock, Derbyshire DE4 3AT

Telephone: 0629 3021

RRP £1,295 Qur Price £1,075
RRP £2,395 OQur Price £1 ,995

RRP £2,545 Qur Price £2,095
RRP £3,645 Our Price £2,995
RAM BOARDS FOR APRICOT

Whether you are seeking specialist advice or simply wish to buy your software at a

competitive price we belleve that Trisoft Ltd offers a service second to none. Apart from

offering over 350 software packages, covering most machine formats, we are also

dealers in ACT Apricot, Olivetti and North Star Dimension (IBM-compalnb!e. multi-user),
computers and a wide range of peripheral equipment.

TRISOFT SPECIALS
HERCULES MONO GRAPHICS CARD £299

8087 5 MHZ MATHS CO-PROCESSOR £165
10 BOXES SONY DS DISKS £345

LOTUS 1-2:3 ... £289  MULTIMATEV.3.3. ... £265
FRAMEWORK V. 1.1 '£295 DR CCOMPLIER. £225
DBASE Il V1.1 ... £295 MULTIPLAN... . €145
SUPERCALC Il. '£145  OPENACCESS. '£325
DMSDELTA.... £375 DBASEN.. C£225
SYMPHONY.. £399  WORDSTAR 2000 £275
MSWORD... ... £299  PSION XCHANGE. £399
L2222 823222823232 82222882d38d2228ddssssisssssss s
* *
* WORDSTAR PROFESSIONAL £399 £245 *

2222232802223 sttt it st is st

*All prices are subject to VAT,
*Carriage is charged at £5.00 + VAT on software orders.
*All prices quoted are for IBM/Apricot. For other formats, please enquire.

* PEGASUS SYSTEM *
APRICOT Xi 10, 10MB HARD DISK, 1 x 720K FLOPPY,
256K RAM, 9" SCREEN, KEYBOARD, MSDOS, 4 X
PEGASUS MODULES, 2 DAYS ON-SITE
INSTALLATION/TRAINING BY A QUALIFIED
CHARTERED ACCOUNTANT WITH SEVERAL YEARS
MICRO-BASED EXPERIENCE. ONLY £3,495

* GET SMART!
IN OUR OPINION THE BEST INTEGRATED
PACKAGE AVAILABLE FOR IBM/APRICOT
* DATABASE » WORDPROCESSOR » SPREADSHEET
* GRAPHICS » TIME MANAGER. TELEPHONE FOR
OUR TECHNICAL ANALYSIS OR TO ARRANGE
A DENONSTRATION SMART Il £565

RAM CHIP SETS

HARDWARE SERVICE

Please telephone for prices and details of
our optional installation service. We
supply:-

APRICOT

U.K.'s highest selling serious business
micros; we supply the full range from the
F1 to xi20s.

OLIVETTI

M21 and M24. In our opinion the Olivetti
range offers the finest IBM-compatible,
single-user hardware available.
NORTHSTAR DIMENSION

The only 100% PC-compatible muiti-user
multi-processing system currently avail-
able. Will accept up to 12 work stations and
runs all 1BM “off-the-shelf” software.
Tremendously cost effective as compared
to IBM PC networks; up to 60MB central
storage. Entry-level, 2 screen configuration
with 15MB central storage only £6300,
R.R.P.

SUPERCALC ill

Here are just some of the features offered
by Supercalc 11l Release 2 and why this
program is likely to overtake Lotus 1-2-3 in
total sales.

* Price includes direct telephone support
from Sorcim/IUS. * Largest useabie
spread-sheet (up to 9999 rows and 127
columns) * Advanced memory manager.
* 8087 support for speed. % QOver 500
built-in functions such as rate of return, net
present value, average, random number
generator, trigonometric functions etc. *
Superb graphics including 8 font types, up
to four charts per page and able to print all
plotter colours.

List Price £360. Our Price £199.

SUPERPROJECT

Supports P.E.R.T., Gantt and Critical Path
techniques. Complete functionality with
Scheduting, Assigned Resources, Manitor-
ing, Updating, Reporting, Costing, (fixed &
var). * Menu & command driven * Nested
subprojects * Resource and Project Calen-
dar * Adjustable task dates * Data
transfer to Supercalc. IBM & Compatibles
only. Telephone for details.

List Price £395. Qur Price £299.

SAGE SUPERDEALS

Qur Price

List Price

FOR Sage Accounts 245
Sage Plus........ . 485
Sage Payroll. . 145
IBM/OLIVETTI ETC Accts/Payroll . . 359
. * Bookkeeper . 5 199
?4§ K(91ch|phs') ............................................. * Accountant ... ) 359
5%2»( 12 Ch!PS) - * Accountant Plus.. 695 485
chips) A Chit Chat..... 130 110
DISKS per Box of 10 A C/C with Mod ?gg :ﬁg
SONY 32 SSDD on|y)
--£145 geg){,\? ;/f /D[s)ggd" If you require advice please call.
gigg 3M 5V DSE)D _______ All the above prices include full support from our technical

Telecom Gold: 83

department. We are authorised Sage Superdealers.

DEALER ENQUIRIES A MUST

Telex: 8950511 ONEONE G (Ref 129 77001)

NTG 344 Prestel: 533544601
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Einstein’s BBC Basic, but the Einstein
has much more memory than the BBC
Micro and can cope with graphical
calculations which take a drawing off
the Einstein screen.

Instead of crashing the computer, the
graphics continue to plot themselves,
even though the user can’t see the
result. The lines reappearwhen the plot
coordinates comebackintotheEinstein
screen memory area.

This highlights the emulation prob-
lem; if a micro is to pretend to be
another, it needs to have either the
same or much better facilities. The
Enterprise, with its 672x256 pixel
screen and 256 colours, should be able
to cope with all the BBC screen modes.
On the Einstein, compromises have to
be made. Sound is handled well,
despite the chip involved which is
General Instruments” AY-3-8910 and
not the Texas SN6489A as used by the
BBC Micro. Adval is also supported,
although again the analogue-to-digital

‘The MTX series
computers have a
hardware specification
which is very close to the
Japanese standard . . .
the MTX512 will soon be
able to behave like an
MSX computer’

chips used in the two computers are
different. Perhapsthe best featureisthe
operation of the Einstein disks, which is
rather more impressive than the BBC
system.

Disk file-handling is not particularly
well-explained in the BBC documenta-
tion, but it is in the BBC Basic (Z80)
manual, and by way of a bonus, the
Einstein disks are faster, quieter and
hold far more information than the
average BBC disk system.

By Christmas the Amstrad will have
BBC Basic, and Acorn/Olivetti might
begin to realise that it’s losing its edge
on the competition.

Machine code is something of a
problem: there is nothing that can be
done to make 6502 code run on a Z80
machine or vice versa. Embedded
machinecodeisasgoodawayasany to
scotch attempts attranslationoremula-
tion. CALLs, USRs, PEEKs and POKEs in
a listing spell danger, and both M-Tec
and Enterprise concede that there is
little they can do about it, but credit
mustbe givento M-Tecfortheinclusion
of an inline (Z80) assembler in its BBC
Basic(Z80). Youcanhave machinecode
in your programs, provided you write it
yourself!

Tony Brewer has approached the
problem from the other angle. He is the

designer of Memotech’s Spectrum
emulator, which will copewith machine
code programs but not with Basic.

Spectrum Basic

Spectrum Basic does not lend itself to
rewriting and it wouldn’t be a viable
undertaking to load it into the MTX,
even thoughitis technically possible to
do so, due to the legal implications.
Spectrum Z80 games code, onthe other
hand, can be loaded into MTX RAM
without any fear of reprisal —itisnot a
condition of sale that a cassette tape be
made to run on a particular computer!
The difficulty is knowing what to do
with the code when it's in the host
computer, which in this case is the 64k
MTX512.

Tony Brewer's solutionis to page out
the Memotech 16k ROM at a suitable
point in time and replace it with the
RAM normaily mapped in the second
64k page. The computer then becomes
aRAM-only machine, andthereisroom
for the Spectrum program (5CB6H to
FFFFH), the Spectrum video RAM
(4000H to 5AFFH) and the Spectrum
workspace (5B00h to 5CB5H). Calls to
the Spectrum ROM (0000 to 3FFFH) are
intercepted by small sections of spe-
cially-written code placed in key loca-
tions in what should be the Spectrum
ROM area. This code is known as the
interface code, anditisslightly different
for each Spectrum game.

Tony Brewer has so far looked at 30
Spectrum games, and has successfully
written interface code for 20 of them.
How many he converts will depend on
the interest shown in the first interface
tape, which contains all the code to
enable a mixed selection of 20 Spec-
trum arcade games to be played on the
MTX512. The original games must be
bought by the user in the normal way:
Memotech is not offering Spectrum
games for sale.

This particular Spectrum emulation
is very clever, and the end-result is
suitably impressive. Even so, com-
promises have been made and, as Tony
Brewer is the first to point out, the
system can’'t cope with two areas,
sound and embedded Basic. Lines of
Basic which help the machine code
can’'t work as the Basic interpreter is
simply not present. The small Basic
loading programs are no problem as
they are not part of the actual program
and can be easily bypassed, but any-
thing else and the program can’t be
interfaced. Sound is less of a problem
and is simply ignored, and as most
Spectrum arcade games suffer from
poor-quality sound anyway, thisisnota
major tragedy.

The MTX and the Spectrum share
very few features apart from their Z80
processor, and the emulation is
achieved by making use of the MTX’s
superior specification. Againit’s a case

of the host computer being equal to or
better than the original. The screen
resolution isthe same (256 % 192 pixels)
but after that everything is better: the
processorruns atafaster speed, there's
more memory, the keyboard is larger
and there are more colours to choose
from. Even so, it takes an extra four
integrated circuits to persuade the
machine code running in the MTX that
the computer (and particularly the
keyboard) is a Spectrum. Fortunately
these are inexpensive ICs and can be
easily plugged into one of the many
MTX ports, so establishing the concept
of software compatibility is likely
to be attractively inexpensive from
Memotech’s point of view.

Conclusion

The current development work at
Memotech is not confined to Spectrum
emulation. The MTX series computers
have a hardware specification which is
very close to the Japanese MSX stan-

‘There has never been
much evidence of a
demand for compatibility
between low-cost micros
— games-conscious
users bought the
Spectrum or the
Commodore 64 . . .’

dard,anditislikely thatthe MTX512 will
soon be able to behave like an MSX
computer. This will not be a dramatic
breakthrough, but a reminder that the
MSX idea was a valiant attempt by the
Japanese (with a little heip from Micro-
soft) to break into the European home
computer marketplace with a range of
compatible 8-bitcomputers. Thefailure
to impress the computer-buying public
in Britain is now so much history, and
the MSX invasion was something of a
non-starter.

Whether 1986 will see another
attempt by the Japanese (or anyone
else for that matter) remains to be seen.
There has never been much evidence of
a demand for compatibility between
low-tost micros — games-conscious
users bought the Spectrum or the
Commodore 64 and in the boom years
there was a wealth of software, of
whatever quality, available to keep the
pundits happy.

As software houses fade into obli-
vion, it may be that the new micros will
need to be able to load and run existing
software. The thought of a new 16/32-
bit micro running old 8-bit software
may not appeal to product image-
makers, but as a way of keeping the
public happy and selling computers, it
might merit serious consideration. [{i}
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Onthe mend

When the manufacturerofyourmachineceasestoexistandthe dealer

doesn’twanttoknow, who doyouturntoforservicewhenthingsgo

wrong? Wendie Pearson has uncovered somethird-party maintenance

andrepaircompanieswilling to help out—inmostcases, thatis.

You're in need of a fast, cheap and
efficient repair service — where do you
go? With companies seeming to be
dropping like flies, who picks up the
pieces when a manufacturer goes
down?

The last 18 months has seen a rapid
growth in the number of third-party
maintenance companies springing up
to repair orphaned machines and their
peripherals. While some may accuse
such companies of behaving like vul-
tures, ready to swoop with their ser-
vices the minute someone else can't
come up with the goods, itreminds you
thatthe law ofthejungleisby nomeans
dead. Wherever companies collapse,
leaving users without support, other
companies step in to provide whatever
servicethe publicneeds.

Services

Machines whose manufacturers con-
tinue to thrive also need servicing, and
there’'s a wide range of firms to turn to.
For example, there's Personal Compu-
ters, based in London and Leeds, an
authoriseddealerfor Compaq, IBM and
Apple whose clients include the Lon-
don Business School and London
University. Sales director Stuart Lakey
said: "We charge our own rates, based
oneightorninepercentofthe product’'s
retail price for on-site service, and all
our engineers are manufacturer
trained.’

There is a same-day service for
on-site, fully comprehensive cover, as
well as a priority time and materials {(PT
& M) service whereby the client is
charged a small annual premium. The
latter is the cheaper option at around
one per cent of the purchase price,
whichmeansthata systemworth £7500
- would costyou £75 ayearfor same-day
service.

Alternatively, repairs can be done on
an ad hoc basis when someone has a
problem but no maintenance contract.
However, Lakey points out that this is
more expensive than the other two
options.

‘Peopletendtocometousratherthan
the manufacturer as we move quicker,
and our terms and conditions don't
demand that you have to go to a place

miles away, so our service has the
advantage of locality too,” he said.

Lakey says the main headache is
printers, closely followed by the break-
down of mechanical parts on disk
drives. This opinion was echoed by the
vast majority of repair companies |
spoke to, making peripherals appear to
be the main liability.

‘Where software is concerned, we'd
ascertain what the problem was over
the phone and see whether it was a
hardware or a software fault. If there's a
bug in the program, we're not allowed
to help, but we’d act on the customer'’s
behalf to get the problem corrected at
author level,” he said.

Another company in the business
field is CDS, with offices in London,
Bristol, Birmingham, Manchester,
Scotland and Ireland. It copes with
Apple, IBM, Sirius, Mac, Apricot, and
Lisa machines plus associated
peripherals, and an eight-hour turn-
round is the norm.

Contracts manager Hazel Wood-
house said that a basic Apple system
including monitor and disk drives
would be £400 upwards per annum for
fully comprehensive cover including
parts, labourandtravel.lncomparison,
a 256k IBM PC/XT would set you back
£408.25a yearforon-sitecover, butthat
is an absolute minimum.

Computer Terminal Services will
mend your IBM, Sirius, Superbrain,
Apple, Cortex or Epson micro, but its
main forte is printers. It has 25 en-
gineers throughout the UK, and
charges are based on 10 per cent of a
machine’s purchase price, with mainte-
nance contract customers receiving a
24-hour service while those without a
contract get a 48-hour service.

‘We aren’t connected to any of the
companies; we're purely maintenance,
sowelive anddieonwhatwedo,’saida
spokesman. ‘We lend equipment to
people to go on with while we repair
theirs, and although some people may
be cheaper, we still feel our prices are
competitive.’

But if you're looking for someone to
spring-clean your magnetic media
rather than mend your micro, you
should consider Acron Services, which

provides maintenance for all magnetic
media including disks and cartridges,
but not tape.

The company not only cleans your
equipment, but will also tell you if your
environment is too mucky. ‘Each com-
puter room has its own problems,’ said
managing director Alwyn Jones. ‘It
could be air conditioning that isn't
working properly and. is bringing in
dirty air and dust. It could be dirt,
mishandling, a head that's beginningto
drop and harm the disks, for example.
Dirtis abig problem, but people pay us
to tell the truth, whether they like it or
not.’

'We are totally impartial, doing care
and maintenance as a service — not
repairs, refurbishing or selling. We
clean things on-site but damage is not
our forte, although we can recommend
people,’ she said.

A minimum charge within a 40-mile
radius of Acron’s office is £100 a day for
up to 20 packs of any kind, with
subsequent packs costing £5 each.

Down in Surrey’s commuter belt is
Engineering & Maintenance in Woking,
which does IBM, Olivetti, Sirius and
Apricot repairs. An IBM PC colour
system with up to 2566k memory is £300
ayearor £85quarterly, while a 10Mbyte
hard disk Sirius system would be £450 a
year or £120 quarterly. Monitors cost
between £45 and £60, while a Shugart
orQume disk drive repairwould be £35.
This is for a 24-hour response time with
the offer of a replacement machine if
the unit cannot be repaired on-site.
Printer repairs vary roughly between
£50 and £275 a year depending on the
mode! you have, and can also be
charged at the quarterly rate.

And now for the news on Apple
repairs! Although Apple might tell you
to contact its recommended repair
company, GCS, you may find yourself
onabitofawildgoosechaseas: a)there
are six electrical companies in Mid-
dlesex which go by the name of GCS;
andb)the companyyou’relookingforis
no longercalled GCS but Bell Technical
Services. (Will someone please tell
everyone at Apple?)

Bell Technical Services was formed
in January this year as a result of a
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merger between Cable & Wireless and
GCS Engineering, and the resulting
company mends|BM, ACT, NEC, Sharp
and Osborne machines as well as all
makes of Apple.

Responsible for warranty work on
micros from Sharp, NEC, Osborne and
Apple, the company does a 24-hour,
two-hour or four-hour response time,
andwarranty onrepairsisthree months
(although, under the law, no-one is
obliged to give you a warranty on
repairs done, according to the Trading
Standards Authority).

According to Bell’s marketing ser-
vices manager David Aird, most of the
recurring problems are caused by
things users do, most of which seem to
happén around breakfast time. These
include ‘cornflakes and coffee in
keyboards, people using floppy disks as
coffee mats, and people demonstrating
how floppy their disks are’.

Aird was also eager to point out that
you shouldn’t put freezing cold disks
into hot machines, as condensation
couldresult. Notonlythat—theworstis
yet to come. ‘According to Aird,
‘women’s underwear causes static
problems. So does their hair'. On
enquiring what precisely it was that
puts women’s underwear in the dog-
house, it appeared that the offending
property was nylon — in which case,
men will have to watch what they wear,
too.

The message from Bell seems to be

that if you want a problem-free busi-
ness micro, you must be bald and
refrain from wearing nylon underwear.
And you will have to keep your corn-
flakes away from your machine.
However, if the damage has been
done and your system has a nervous
breakdown as a result, you can bankon
forking out £360 for an Apple Ill with
monitor and single disk drive, or £440
for an IBM PC/XT single-disk colour
system with printer. A single-disk IBM
PC/AT is £264, an Osborne 1 £225, an
Epson FX100 printer £85, a Brother HR1
£104, an Apple monitor £23, a Macin-

tosh 128k £215, and an NECPC 8000 64k -

business system (inciuding keyboard,
monitor, dual disk drive and expansion
unit) £230.

Allthese are annual premiums which
provide for a 24-hour response time. If
you want a four-hour response it'll cost
you 30 per cent extra, while a two-hour
response is 100 per cent extra (any oil
sheikhs please take note).

Ifyou're locatedin Scotland, Holdene
Microsystems in West Lothian repairs
micros and printers for home and
business, including ACT and Commod-
ore models.

Prices start at £25 an hour plus parts,
or £50 an hour on-site, and a courier
service is available for users who can’t
personally deliver to Holdene.

Engineer Len Chapman said: ‘The
biggest problems are with Commod-
ore, as some of their machines are

micros is the interface chips, while |
with printers there are problems with -
printheads.’

The company does most makes of |
micro with the exception of the Spec-
trum, and customers include Stirling
and Strathclyde universities as well as |
many businesses.

Trident Enterprises in Berkshire
specialises mainly in Commodore
machines, Sinclair QLs and Spectrums,
although itdoes some peripherals, too.
Minimum charge for business systems
such asthe C4000is £46 plus parts, with
the Commodore 64 costing £15 plus
parts and the Spectrum £10.50 plus
parts. The fixed charge for schools is
£23 per machine inclusive, and turn-
round is 24-48 hours.

Trident attracts a lot of foreign users
and, like most other third-party mainte-
nance companies, puts its success
down to competitive pricing and fast
turn-round.

Spectrum owners based in Suffolk
could try CE Systems which specialises
solely in Sinclair products. A small, -
local operation, the company charges
£16.95 all-in for Spectrum repairs and
£12.75 for a ZX81. As various repair
companies don't feel it's worth their
while repairing ZX81s, it's worth mak-
ing a note of this if you've grown
attached to yours and don’t want to
throw it on the scrap-heap.

Managing director Paul Crisp will
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mend QLs although ‘they’ll cost at least
£20 to do, depending on the dearest
component’. During September, the
first QLs come out of warranty and look
like being expensive machines to re-
pair, but you can save around £30 by
going to an independent company
rather than to Sinclair, which charges
an amazing £60 to mend the QL.

In Buckinghamshire, GCBunce &Son
. deals with broken Commodore, Sinc-
lair, BBC and MSX offerings. 'MSX
machines, particularly Sony and Toshi-
ba, are starting to flow in now —repairs
on those vary between £15 and £25,
said director Mark Bunce junior.

‘The most common faulits on these
occur around the flap where you putin
the cartridge. 90 per cent of wear and
tear-is circuitry breakage caused by
forcing in the cartridge, but not enough
R&D went into their design in the first
place, and | estimate that about 30 per
cent of MSX. machines that have had

... the law of the jungle
IS by no means dead.
Whenever companies

collapse, leaving users
without support, other
companies step in to
provide whatever service
the public needs.’

12-18 months of use will have prob-
lems,’ he said.

The only machine that’s giving the
company a real headache is the BBC,
due to the spares situation. Although
some companies managed to get these
withouttoo much trouble, Bunce & Son
has had a good deal of difficulty.
‘There's a problem mendingthe BBC as
we can‘'t get the spares. Now that
they’'ve become involved with Olivetti,
it's time Acorn pulled their finger out as
far as spares are concerned,’ he said.

Repair prices for the 64 fluctuate,
depending on the state of the US dollar.
As the value of the dollar directly
influences the price of sparesover here,
the price canfluctuate betweenf£15and
£35, but Bunce never charges over £35,
as that is what Commodore charges.

Spectrum owners have a standing
chargeof £14iftheybringintheirmicro,
or £16.10 if it's sent by post. The
company will also fix QLs.

A particularly sturdy make, Bunce
finds, is the Atari 800 and 300 series.
‘They were built to a good specification
and the person who designed them
knew what he was on about. You don’t
see many problems there with broken
circuitry — it's more likely to be a
cosmetic problem with the case, for
instance.’

After several fruitless attempts to
discover Sony's policy on maintenance

| tried Toshiba instead, where the

‘response was a lot more encouraging.

Product manager Chris Greet said the
company was training dealers selling
MSX machines to provide mainte-
nance, so that when warranty began to

expire in September, a full repair-

service would be available. Greet said
he expected other MSX manufacturers
to follow suit on the subject of repairs,
and that, where Toshiba was con-
cerned, prices would be in line with
those charged on other electrical
goods.

Extracting information from Acorn
was harder. As the entire Acorn man-
agement team was unobtainable, |
spoke to chairman’s secretary Angela
McGarney who refused to give any
information whatsoever on mainte-
nance for Acorn machines, eitherin or
outofwarranty. Each question was met
with ‘no comment’ and she refused to
shed any light on where users should
go for support. The reason given was
that Acorn ‘'wasn’t talking to the press’.

A few minutes later, a mystery male
voice appeared on the phone claiming
to represent Acorn but refusing to give
its name. ‘I don’t think my name is
necessary,’ it said. The voice said that
users should go to the dealer where
they bought their machine: 'All our
dealers have a procedure.” Aprocedure
for what? | asked. 'For making sure
Acorn machines are repaired,” it re-
plied.

The alternative, said the voice, was to
contact Acorn’s customer service de-
partment which will send you a pre-
paidlabel soyoucan mail offyourailing
machine to an approved Acorn repair
centre. But on asking who its approved
repair agents were, the mystery voice
said that no-one had ever asked such a
thing before.

Another call, this time to Acorn’s
service department, made it clear that
the mystery voice was not a hoax and
thatusers should in fact go to their local
dealer with any problems. Most Acorn
machines, | was told, are then sent to
RCS Computer Services in Middlesex
which does most of Acorn’s repair
work.

At RCS, consumer services advisor
Lesley Hogg confirmed that it was the
biggest company to do BBC repairs.
Prices are £29 for an Electron and £39
for a BBC B.

Another Acorn-approved service
centre is Micro Fix in west London,
which like Mr. Bunce, wasn’t too
chuffed with Acorn either. ‘The factthat
Acorn doesn’t actually refer people to
us doesn’t help, because we have to
struggle ourselves to let people know
we're here,” said partner Derek Mull-
ings. ‘But we're an approved service
centre and we take care of most of the
Innerand Greater London repairs. Also,
because we're based within an In-
formation Technology Centre, we do

international repair work, too.”

It has two kinds of contract. Type A
means a customer brings in the
machine and collects it, and this gives
you as many repairs as you need for an
annual price of £24. Type B applies only
to the Greater London area and pro-
vides for repairs on-site for£40 a year. If
someone lives outside this area, travel
costs are added on, and if you have no
contract at all, a one-off repair will cost
about£20. Turn-roundis one week, and
the company also mends all Cumana
drives, Microvitec monitors and Epson
FX80 printers.

Being Acorn approved, spares are no
problem. "The most common problem
on BBCs, issues three and four down-
wards, is the ULA data RAM buffer
741.5245," he said, ‘whereas with issue
seven, there are short or long circuit
problems or connections going down,
rather than problems with compo-
nents.’

‘Most third-party
maintenance companies
say that not only do they
have technical expertise
which many dealers lack,

but they provide repairs
much faster and more
cheaply. . .’

With Sinclair'srepair prices at £30for
the Spectrum, £60 for the QL and a
quoted turn-round of 10 working days
{although many users have found the
reality a great deal slower), the Micro-
Surgery in Manchester is well away in
terms of competition. Spectrums are
£9.50 all-in, while a ZX81 is £7.50 plus
parts (Sinclair doesn’t bother to mend
these at all) and repairs are done within
seven days.

When askedwhy users shoulduse his
service rather than Sinclair's, manag-
ing director Steve Bell said: ‘Sinclair
sub-contract out to people like me
anyway, and then charge the user an
arm and a leg for it. The only difference
with Sinclairisthatitgoesthrough their
system.’

You have to contact Bell via a box
number or phone him at home. ’l don’t
like to give my home address in case |
get burgled,” he says. ‘I'm a fully
qualified engineer, working on 16-bit
minisas a permanentjob anddoingthis
in my sparetime, so repairswillbedone
to good engineering quality.’

Bell says he deals with a lot of
intermittentfaults which he’strained to
look out for, and some of the tools he
uses are intriguing, to say the least. ‘I
useallsortsofthingslike hairdryers and
freezing sprays to find out what's
wrong,” he says. ‘For instance, if a
circuit has an intermittentfault, andyou
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heat it up or freeze it, it creates the
circumstances that make the fault
occur, so you can spot it

Readers parked on the North Sea in
Harrogate should visit CRAM, which
repairs most home micros except Atari
as it can't get the parts. There's an
£18.50 set charge on the Spectrum, but
prices vary on other micros. ‘We'd be
cheating the customer if we charged a
£10 minimum and it was a £5 job,” said
managing director Peter Calpin. ‘Com-
modore are a little slow on parts, but
theydoarrive,andthere’sthree months
warranty on work we do.’

With each repair, CRAM sends an
engineer'sreportand a note saying that
they fulfil all statutory regulations, so
you can see what you‘re paying for.

You may ofcoursechoosetogotothe
manufacturer when warranty expires.
IBM, for example, has a system known

as Serviceplan, available direct from-

the company or from dealers.

This is made up of three options. You
can bring your ailing PC into any one of
15 service points throughout the UK,
postitin,orpayabiggerfeeforacourier
who will come and collect it.

‘If there's something wrong with the
keyboard, printer or display, you getan
immediate exchange, butifthe faultlies
within the system unit itself, we take it
away and repair it, and the customer
can come and claim it within eight
hours,’ IBM said.

As the annual charge is 10 per cent of
the machine’s cost per year, a small PC
set-up is around £200 per annum for
mailing or bringing itin, while a courier
service is 10 per cent extra.

ACT's arrangements are somewhat

different. Group marketing manager
James Blackledge explained: "When a
customer buys an ACT system, he gets
a document which he should fill in and
return to us within two weeks of
the purchase if he wants extended
warranty.’
Ifyouhaven'tfilled thatin, youshould
phone your dealer who will arrange for
maintenance, although this will cost
more than the latter method. ’If you've
boughta 256k Apricot withtwindouble-
sided disk drives and you signed the
agreement within two weeks of buying

‘With companies
seeming to be dropping
like flies, who picks up
the pieces when a
manufacturer goes
down?’

it, then warranty for one year will cost’

you £145 whiletwo years’ cover would
be £360," said Blackledge. If you didn't
sign the agreement, the damage is £270
for one year and £450 for two years.

Blackledge also pointed out that
although ACT's repair agents are called
Apricot Computer Maintenance, they
mend ACT's entire range including the
Sirius. Turn-round is 24 hours and
there's a three-month repair warranty.

Commodore said that all repairs had
a 90-day warranty and that turn-round
was fiveto 10 days. Arepaironthe 64is
£35, while having a Vic-20 fixed is £25
with the cassette unit costing £11.

At Atari, Max Bambridge, European
sales and marketing manager said:

(0628) 37444

898 5251

Maintenance/repair companies
Acron Services, 3-6 The Colonnade, High Street, Maidenhead, Berks. Tel:
Apricot Computer Maintenance, Demuth Way, Junction 2 Industrial Estate,

Oldbury, Warley, West Midlands. Tel: (021) 552 1555
Bell Technical Services, 13MountRoad, Hanworth, Feltham, Middx. Tet: (01)

CDS, Downham Road, Ramsden Heath, Billericay, Essex. Tel: (0268) 710292
CE Systems (Computer Division), 32 Churchiil Crescent, Wickham Market,
Suffolk. Tel: (0728) 746759

CRAM, 82 Meddowcroft, Biiton, Harrogate, North Yorkshire. Tel: (0423)
65270

Computer-Fix Services, Units 2H & 2J, Albany Park, Frimley, Camberley,
Surrey. Tel: (0276) 66266

Computer Terminal Services, Bryant House, BryantRoad, Strood, Kent. Tel:
(0634) 724333 , :

Engineering & Maintenance, Lansbury Estate, 102 Lower Guildford Road,
Knaphill, Woking, Surrey. Tel: (04867) 88301

GC Bunce & Son, 36 Burlington Road, Burnham, Bucks. Tel: (06286) 61696
Holdene Microsystems, Dalriada House, South Street, Bo'ness, West
Lothian, Scotland. Tel: {050682) 7506 i

Micro Fix, 191 Freston Road, London W10 6TH. Tel: (01) 968 9214
Micro-Surgery, PO Box 4, Cheadle, Cheshire. Tel: (061) 436 2688

Personal Computers, 220-226 Bishopsgate, London EC2M 4J4S. Tel: (01)
377 1200

RCS Computer Services, Enterprise House, Central Way, North Feltham
Trading Estate, Feltham, Middx. Tel: (01) 844 2044/1333

Trident Enterprises, 37 Linden House, Common Road, Langley, Slough,
Berks. Tel: (0753) 48785

‘Each dealer has a charter to provide
servicefor Atariafter warranty runsout,
and he may elect to do it through a
third-party organisation. There are two
alternatives: you can send itto Atari via
the dealer where you boughtit, ortake it
to one of Atari's 60 service centres
throughout the UK which are perfectly
capable of repairing Atari products.’
Turn-round is one week.

Les Player, Atari's European technic-
al manager, said prices for the Atari XL
and XE were £32 including postage,
while the 1050 disk drive would be £60
and a typical printer £37. Warranty on
repairs is three months.

Of all the manufacturers | spoke to,
Amstrad (along with Acorn) was bot-
tom of the pile when it came to a helpful
attitude, which is surprising, consider-
ing its otherwise excellent reputation.

After many attempts to contact
marketing manager Malcolm Miller, his
eventual response was apathetic to say
the least. ‘Asking -me for guidance on
repair prices is like asking me how long
a piece of string is,” he said. ‘Quite
frankly... if people want mainte-
nance. . . they go off to Rumbelows . . .
or Curry’'s, or somewhere like that.
Their service departments are stocked
with spares from us and the turn-round
wouldbe one ortwoweeks,’

Insurance

If you own a’home micro, it might be
best to insure it. Verran Computer-Fix
and the Micro Repair Club operate
insurance schemes in conjunction with
the Domestic & General Insurance
Company. At Computer-Fixin Camber-
ley, yearly premiums are £16.60 for
micros worth up to £150, £22.60 for
machines worth between £150 and
£299.99, and £30.60for machines worth
up to £600. It also insures peripherals
and prices vary.

In comparison, the Micro Repair Club
will insure your micro at £24.95 for the
firstyear with subsequentyears costing
£14.95each.

Conclusion

Most third-party maintenance com-
panies say that not only do they have
technical expertise which manydealers
lack, but they provide repairs much
faster and more cheaply than the
manufacturers, should the latter still be
afloat. Whether you own a BBC or an
IBM, repairmen are popping up to
service all sectors of the marketplace at
competitive prices, and their locality
and ability to provide personal service
are just two of the advantages.

It's worth finding out, however, if a
firm will give you replacement equip-
ment on loan while your systemiis fixed
— and try, if possible, to obtain a quote
rather than an estimate when it comes
to prices. An estimate can mean just
about anything, buta quote is a definite
figure that you can budget around. 1
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Switched on

Avoid the pitfalls and excessive costs that can be incurred when locating

and accessing a public information database — go online at low cost

with Daniel Re’em and Charlie Brown.

Doctors, lawyers, businessmen, jour-
nalists — every information user can
obtain valuable information from com-
puter databases.. With over three
thousanddatabases available, it's likely
that there’'s something that will be of
use to you.

If you require information on medi-
cine, the law, science, technology,
business, companies, finance and

banking, or almost anything else, it's |

probably available on'a database. If you
know what you‘re doing it’s faster and
more thorough than spending hours in
alibrary, but it can be very expensive.

The value of being able to find the
right information in a short space of
time should be self-evident, but few
professionals or businessmen use this
technology to help them with their
work. Cost shouldn’t put you off. Some
databases do cost several pounds for
every minute spentonline, butthereare
ways of dramatically reducing the
damage to your bank balance.

Online searching costs can be di-
vided into four main categories: the
cost of purchasing the hardware and
software; the telecommunications
charges; database subscriptions,
manuals and training; and the sear-
ching costs. lt's possible to make
savings in all these areas, but the first
question you should askis whether you
want to go to the time, trouble and
expense of setting up an online sear-
ching facility.

The Online Information Centre re-
commends that you start by talking to
existing users. Find out how they have
benefitted, and if the costs measure up
against the benefits? If you find that the
information is useful, but you don't
think it's worth investing the time and
the money in learning how to do it
yourself, there is another option. In-
formation brokerages will do the sear-
ching for you; the Online Information
Centre publishes a guide to these
services.

Hardware

If you think that online information
would be invaluable and you have
some money to spend, it's worthwhile
investing in your own facilities. Don’t
skimp on hardware and software which
might be difficult to use and limited in

scope. You will need a personalcompu-
ter, a modem, a communications soft-
ware package and a telephone line.
Most of your money will be spent on
databases, and that's where the sav-
ings should be made.

Some hosts (remote computers stor-
ing a number of databases) such as
Nexis advise that you use their equip-
ment, but most don‘t mind you using
your own. Personal computers are a
better bet than dedicated terminals for
several reasons. Firstly a micro can be
used for many other business tasks. It
also allows youto storethe information
‘on a disk; it can then either be printed
out at your leisure or word processed. If
you're writing a report, this facility is
invaluable.

Unless you have a printer capable of
speeds in excess of 160 characters a
second (cps), a micro will also reduce
online costs. If you have a terminal and
aslow printer, you will waste money by
having to stay online until printing has
finished. The printer needs to be
significantly faster than the data trans-
mission rate of 120 cps to cope with
carriage returns, and so on.

If you have a slow printer and don't
want to buy a faster one, you can get
round this problem by installing a print
buffer to sit between the computer and
the printer, and store the file to be
printed. In this way, you don‘t have to
wait for the printer to finish before
logging off.

Telecommunications

Obviously you should check carefully
that the modem and communications
software you’'re interested in using will
run on your micro. This is especially
important with IBM lookalikes, as some
software packages written for the IBM
willnotrunonsome ‘compatibles’. Asa
rule ofthumb, see it working before you
hand over the cash.

‘"Modems have a multitude of diffe-
rent facilities and specifications. ['ll
start with the simple distinction be-
tween the ones that plug directly into
the telephone socket and acoustic
couplers — the ones with two rubber
cups for the telephone handset.

The plug-in ones have several advan-
tages — they're faster and more reli-

able. Most acoustic couplers can only

transmit and receive at a maximum of
30 characters a second (300 baud) but
the plug-in ones can operate at four
times this speed, 120 characters a
second (1200 baud). Most databases
charge on a connect hour basis, so a
faster modemwill soon justify the extra
investment.

Acoustic couplers are also more
likely to suffer from interference which,
if it causes you to lose data or drop the
line, is both irritating and expensive.
They also have areputation for wearing
out much faster than plug-in modems.
The plug-in variety also have the bonus
ofbeingable tosupportanautodialer. It
often requires several attempts to log
on to the host, and there is nothing
morefrustratingthan dialling time after
time, only to have the line drop after a
few seconds. For the overworked, an
autodialer is essential.

The best type to go -for is the
industry-standard 1200/75 modem
which receives data at 1200 baud (120
characters per second) but only trans-
mits at 75 baud (7.5 characters a second).
This slow speed is unlikely to affect
search times as few of us type faster
than 450 characters, or about 80 words,
a minute.

Slow transmission speed is only
likely to cause problems if you want to
use the modem to transmit your own
files down the telephone line, but as
many of the latest generation of mod-
ems operate at 300, 1200/75 and at
1200/1200 baud, you shouldn’t need to

worry.

If you lose any vital data during a
search you may have to start from the
beginning again, so it's important to
have a good telephone line, preferably
direct rather than through a switch-
board. This will minimise the chance of
interruption or line noise.

There are several ways of accessing a
database: you can eitherdial directly or
use one of the public data transmission
networks. The cheapest option is a
direct-dial local call, but this is usually
only available to London subscribers.
Long distance and international direct
dial calls are expensive, so it's better to
use British Telecom’s Packet Switch-
Stream (PSS). With PSS, you pay forthe
volume of data transmitted plus a low
hourly rate and the cost of a local call.
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Many databases not available by
direct dial include the PSS telecom-
munications costs in their online
charges. Before shelling out the £25
connection charge to PSS, it's worth
finding out if you will need to have your
own password, as many of the hosts
provide a free one. If you find you need
to subscribe to PSS, dial your local
telephone sales office which will give
you the number of the nearest PSS
sales office.

Software

There are a large number of com-
munications software packages on the
market, but only a limited number
specifically designed for online sear-
ching. There are three types avaitable:
those dedicated to your micro; those
dependent on the particular host; and
general gateways to all hosts.

The general gateway is probably the
best bet if you can find one that runs on
your machine. It certainly gives you the
freedom to diversify at a later date in
whatever way you wish. The following
is a list of the facilities you should look
for when choosing communications
software, and an indication of how the
facility can prevent probiems and
reduce search costs.

Autodial This allows you to store
telephone numbers on disk, and, by
pressing a couple of keys, to make the
computer dial the number. It saves you
the bother of remembering the number
and, as often happens, re-dialling
half-a-dozen times.

Variable communications settings The-
re are many different datatransmission
standards and parameters. The com-
munications program should allowyou
tosetupthe parametersinadvance and
then store them, so rather than spend-
ing half an hour setting up the correct
protocal, all you have to do is press a
few keysandyou're loggedon.Ifyou're
accessing severalremotecomputersall
using different settings, this facility is
essential.

Downloading Most printers cannot
print asfastasthe datacomesdown the
telephone line, so to keep costs down,
the program should allow you to store
the contents of the search on a disk.
Many databases forbid downloading
and it is technically in breach of
copyright, so check first. Avoid prog-
rams which limit the amount of in-
formationthatyou candownload atany
one time. Downloading has the added
advantage in that the information can
be edited later using a word processor.
Programmable function keys These
allow youtosetup yoursearch strategy
in advance, thereby saving onlinetime,
especially if you're a slow orinaccurate
typist. This is important if you are
searching different databases on the
same host for the same subject.

Security If someone steals a password, |

you are responsible. At £90 an hour, it
wouldn’t take long to run up a debt of
thousands. The program should allow
you to store your passwords securely in

order that no-one can see them on the
screen. ltshouldalso allowyoutosetup

your own passwords to stop unautho-

rised use of the disk.

The other facilities you should look
forare: the printing and viewing of files
while online; x/on x/off, a facility which
tellstheremote computertotemporari-
ly stop sending data down the line; and
the ability to be able to filter out
unwanted control characters. Buying
the right hardware and software will
save both time and money in the
long-run: you can save over 50 percent
on searching costs by using a faster
modem and good searching software.
At the end of this article there is a list of
three such communications software
packages.

Database

With 3000 databases available, it's
likely that there’s more than one which
will suit you. When you require in-
formation in a particular area, it's
essential to find the most relevant
database. You could waste a fortune
sifting through a dozen databases,
picking up one or two records from
each, when a search of one database
may provide all the information you
need. There are several directories
available: one is free from Euronet
Diane, others such as the comprehen-
sive Cuadra directory can cost over
$100 a year.

One of the best ways to cut costs is to
be well-informed about the cheapest
sources of information and where to
find them. Although similar services
are yet to reach the UK, the US has a
newsletter, Data Base Informer, pro-
duced by Information USA, which
exists especially to ‘identify exisiting
unique, free or low-cost computerised
databases which can be accessed
directly or indirectly’.

There are a large number of free
databases, although the information
contained on them may often seem
somewhat obscure. Many of these are

maintained by either non-profit making
or government organisations.

One particularly interesting example
is a foreign affairs database which
containstranscripts ofradio broadcasts
fromaroundtheworld. The BBC offersa
similar monitoring service which is
available on Nexis and World Reporter,
but you have to pay through the nose
whereas it's free from Clearpoint.

A useful guide which compares
database costs on different hosts has
been produced by Martin Woodrow,
the County Information Librarian for
Hertfordshire Library Service. It gives a
detailed breakdown of all the main
hosts and the rates they charge fortime
online, as well as the charges for other
services such as offline printing.

Another useful feature of Woodrow's
chart is that it gives a rough idea of the
total cost likely per hour, including
Telecom charges. For example Cancer-
lit, a medical database about cancer,
costs approximately £48an houronthe
Swiss host Data Star and only £13 an
hour on the German host Dimdi. With
this degree of variation in cost, it's
worth doing your homework. Before
signing, obtain as many brochures-as
possible and arrange for demonstra-
tions—the hostsareonlytoopleasedto
show off their service.

Most databases do not require sub-.
scriptions, so the cost of being online is
confined to the manuals. Others have
large subcription costs or minimum
usage agreements, but it is often
possible to use the same service
without these large fixed costs. For
example, you can subscribe to the
Nexis/Lexis service from Butterworths,
the UK agentfor £400 per month. if you
subscribe directly to the US outfit, it
only costs $50 a month.

Before deciding on your method of
subscription to this host, look into the
different charges, bearing in mind the
exchange rate. If you are going to use
the service heavily during normal
office hours, it might be better to

1) Use a 1200/75 modem

confusing

paying for the databases

you through the first search
10}

thinking before you go ontine
11)

as possible
12} Always log off if you get stuck

online)

2) Usea fastprinter, atleast 160cps or a printbuffer, ormake sure thatyour
communications software can download to disk
3) Use a small number of hosts — different search languages can be

4) Find the right database on the most convenient host
5) Find the cheapest way of accessing that host
6) Attend as many free courses and demonstrations as possible before

7) Take full advantage of the free time offered to new subscribers
8) Use the training, help line and search aids before you go online
9) Most database hosts have help lines. Phone them, and ask them to take

Unless you want to waste a lot of money, plan your search and be
familiar with the database commands before going onitine. Do your

Remember that in some databases, you pay for both connect time and
the number of records displayed. Make yoursearch as fastand accurate

Fig 1 The Golden Rules of Online Searching (or, how notto go bankrupt while

OCTOBER 1985 PCW 187



IllllllllllllllIlIIIIIIIIIIIIIIIIIIIIIIIIIIllllllIIIIllllllllIIIIlIIIIllIlIIIIIIIIlIlIIIIlllllllllllIllllllIlllIllllIllllIIlllllllllIllllllllllllllllllllllllIIIIIIIIIIIIIIIIL

SAVE OVER £1000 ON THE OLIVETTI M24
OLIVETTI M24 with 640k REM

OLIVETTI INTERNAL 10MB HARD DISK
OLIVETTI MONITOR
OLIVETTI KEYBOARD
MS — DOS

RRP
OUR PRICE
SAVING

SIMILAR SUPERDEALS AVAILABLE ON ALL
OTHER OLIVETTI COMPUTERS AND PRINTERS

OLIVETTI M21 10MB PORTABLE with 128K RAM
OLIVETTI INTERNAL 10MB HARD DISK

1 x 360K DISK, INTERNAL MONITOR AND
KEYBOARD, MS — DOS, CARRY CASE
RRP

OURPRICE

SAVING

THE PROFESSIONAL CHOICE

COMPLETE SYSTEMS SUPPORT AND TRAINING AVAILABLE
FULL MANUFACTURER’S WARRANTY

NEXT DAY INSURED DELIVERY AVAILABLE

£3523
£2500
£1023

£2995
£2195
£800

MAYFAIR
MICROS

BLENHEIM HOUSE, PODMORE ROAD,
LONDON Sw18 1AaJ

TEL: 01-870 3255 / 871 2555

We accept ofticial orders from UK Government and
Educational Establishments. Mail Order and Export
Enquiries welcome. Callers by appointment.
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PROFESSIONAL SERVICE

PC SOFTWARE

CAXTON CARDBOX
DBASE

DBASE |II

DMS DELTA 4
DMS +

DR FORTF!AN 77

DR PASCAL

DR ASSEMBLER Plus Tools
FRAMEWORK

FRIDAY

KNOWLEDGEMAN

LOTUS 123

MICROSOFT WORD
MICROSTUF X TALK
MULTIMATE

MULTIPLAN

MULTIUSER ACCOUNTS per Module
OPEN ACCESS

PEACHPAK

PEGASUS LEDGER MODULE
PSION EXCHANGE

R. BASE 4000

SAGE ACCOUNTS

SAGE ACCOUNTS PLUS
SAGE CHIT CHAT
SAPPHIRE DATAMASTER
SMART SOFTWARE SYSTEM
SYMPHONY

TK SOLVER

TX FILE TRANSFER
VOLKSWRITER DELUXE
WORDSTAR

WORDSTAR MAILMERGE
WORDSTAR PROFESSIONAL
WORDSTAR 2000

EXPERT ADVICE

PC PRINTERS

ANADEX DP-8500 500cps

BROTHER 2024L 190cps (NLQ)
CANON PW 1080A 160cps (NLQ)
EPSON FX 100

EPSON LQ 1500 200cps (NLQ)
HEWLETT PACKARD LASER PRINTER
JUKI 6300 40cps

MANNESMANN MT180 160cps (NLQ)
MANNESMANN MT400 400cps (NLQ)
NEC 2050 20cps

NEC 3550 35cps

NEC PINWRITER P2(P) 180cps

NEC PINWRITER P3(P) 180cps

(P
OLIVETT! DM 5300E (P) 2200ps
OLIVETTI DY450 45c8
PANASONIC KX-P1091 120 cps + NLQ
QUME 11/40 Ro + IIFace
RICOH FLOWRITER 1600 46k
TEC STARWRITER F10-40 40cps
TOSHIBA TH2100H 192¢ps (P)
TREND 930 200cps NLQ 80cps

STORAGE AND BOARDS

Pc NET STARTER KIT
PLUS 5 HARD DISK DRIVES FROM
512K MEMORY UPGRADES FROM
20MB TAPE STREAMER

AST, QUADRAM, HERCULES ALL AT HUGE SAVINGS

COMPLETE SYSTEMS SUPPORT AND
TRAINING AVAILABLE.

FULL MANUFACTURERS WARRANTY
MOST ITEM EX STOCK.

Next day Iinsured delivery available.

PROMPT DELIVERY

PC's & COMPATIBLES

APRICOT PORTABLE 256K 1 x 720K Drlve
APRICOT 256K 2 x 315K Drives & Monitor
APRICOT 256K 2 x 720K Drives & Monitor
APRICOT Xi 256K 10MB & Monitor
APRICOT XI 512K 20MB & Monitor
COMMODORE PC10

COMPAQ 2 256K 2 x 360K

£186!
COMPAQ DESKPRO 4 640K 10MB + 10MB Tape 53895

COMPAQ PORTABLE 286 640K 20MB
COMPAQ DESKPRO 286 512K 30MB 1.2MB
ERICSSON 256K 2 x 360K

ERICSSON 256K 10MB

KAYPRO 286

OLIVETTI M21 128K 2 x 360KB drives
OLIVETTI M21 128K 10MB

OLIVETTI M21 640K 10MB

OLIVETTI M24 128K 2 x 360KB Drive
OLIVETTI M24 640K 10MB

OLIVETTI 3B UNIX Range

VICTOR 128K 1.2MB

VICTOR 266K 10MB

VICTOR 256K 2.4MB

VICTOR VPc 256K 15MB

4295
£4295
£1595
£2495
£3650
£1450
£2195
£2345
£1475

MAYFAIR
MICROS

BLENHEIM HOUSE, PODMORE ROAD,
LONDON SW18 1AJ

TEL: 01-871 2555 / 870 3255

We accept ofticial orders from UK Government and
Educational Establishments. Mail Order and Export

Enquiries welcome. Callers by appolntment.
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COMMUNICATIONS

subscribe via Butterworths. Some of
the files on the Nexis service are also
available on World Reporter. These
hosts have varying pricing structures,
so it’s sensible to subscribe to the one
that will fulfil your information require-
ments at the lowest cost.

It has been estimated that for the
average user, 80-90 per cent of the
searching costs are database charges.
As these are generally based on time
spentonline, thekeytocheapsearching
has to be efficient, rapid accessing and
retrieval of information.

With time being the central factor the
cost per minute online need not always
be the prime consideration. A well-
designed, easily accessible database or
one that is powerful and fast-working
hasits advantages over the system that
is cheap but slow.

Dialogisexpensive, butitis relatively
simple to use and works quickly. The
Textline/Newsline news abstracts ser-
vice provided by Finsbury Data is slow
andwill costyou afortuneonacomplex
search. It has recently upgraded its
system, butit’s still bestavoided at peak
times.

There are discount rates in the
evening for Dialog and BRS, and the
direct subscribers to the Nexis/Lexis
databases, usually a saving of about 50
per cent. If you are prepared to do your
searching in the evening, you can save
on both telecommunications and data-
base costs.

The response time depends on how
many users are on the databases, so to
save money it's best to search at low
use times. For the US databases your
searching should be complete by mid-
day, and for European hosts the even-
ing is the best time. With US databases
it might be cheaper to forgo their
discount off-peak rates as it might take
twice as long to do a search in the early
evening. Either search in the early
morning whenthe USisasleeporgofor
the cheap rate after six.

When you have decided which hosts
tosubscribeto,it'sagoodideatoattend
the basic training courses which are
usually fairly inexpensive — some are
even free. Even more important are the
savings that a bit of experience can
bring, and such courses are one of the
best ways of getting it. Datasolve’s
World Reporter occasionally offers a
freeday fromtimetotime. Agood place
to look is Online Notes, the monthly
publication produced by the Online
Information Centre.

Searching

The hosts often provide a quick refer-
ence guide, so keep this by your
computer and use it. You might just
forget a particular command, especial-
ly if you regularly search different
databases.

You will almost certainly waste

money through lack of experience
and/orinefficientand sloppy searching.
There are certain ground rules that are
worth bearing in mind which, although
they appear to be obvious, are easy to
forget.

Make sure you know howto getout of
the system. Putting the phone down at
your end does not always guarantee
thatyou will be immediately logged off
the system: it might take the host a few
minutestorealisethatithasadeadline.
This is an easy way to lose a fiver on
some systems.

To avoid this, make sure that you
have a note of the relevant log-off
command, and the minute you either
getinto trouble or feel that you need to
reconsider your strategy — log off!
Anyone with even a few weeks’ experi-
ence online will tell you of the speed
with which you can lose money the
minute you become confused.

Become as well-acquainted as possi-
ble with the skills involvedin searching.
Get into the habit of disciplining your-
self into thinking carefully about what
exactly it is that you want. If you're
trying to gain as much information as
possible about a specific thing — a
particularcompany, forexample—this
needn’t be too difficult. Problems begin
when search strategies become too
general and wide-ranging, which itself
is usually a product of being unsure of
what you're doing.

Write down exactly what you wantto
know before going online. Think of all
the different words which might be
used to express a particular subject: for
example: UK, United Kingdom, Great
Britain, GB and England could all be
used to describe Maggie's Farm. To get
round this, you will either have to
include all these terms or make use of
the truncation facilities.

Some databases have special codes
for particular subjects. These ‘control-
led terms’ make searching much more
thorough, so it's worth becoming
acquainted with the system’s ‘the-
saurus’ facility. This way, it is possible
to be sure that you are reaching every
file covering the subject.

Conclusion

Ultimately, the key to cheaper sear-
ching is research and planning ahead,
whether in terms of equipment purch-
ase or the process of searching itself. It
is unlikely that anyone using legitimate
methods of searching is going to find it
an inexpensive undertaking given the
current state of the online information
market, but, with a bit of effort, it's
certainly possible to lessen the
damage.

Information sources

The Online Information Centre is very
helpful, and anyone contemplating
going online should get in touc_:h.

Membership costs £30 peryear, and for
thatyou getaregular newsletter, use of
the library and all the help you need.
The Online Information Centre

26/7 Boswell Street

London WC1N 3JZ

Tel: (01) 430 2502

Different hosts have different
charges for databases. One useful
source of information is:

Information USA Inc
12400 Beall Mt Road
Potomac

MD 20851

us

For the free foreign affairs database,
contact:

Clearpoint

POB 31577

San Francisco

CA 94131

us

For the comparative costs of the
major commercial databases, contact:
Martin Woodrow
County Information Librarian
Hertfordshire Library Service
County Hall
Hertford SC13 8EJ
Tel: (0992) 556629

There are a number of general-
searching software packages. For a
demonstration, contact:

The Library Technology Centre
309 Regent Street
London W1R 8AL
Tel: (01) 580 4562

Three of the most commonly-used
searching software packages are:
Connect Software
Learned Information Ltd
Besselsleigh Road
Abingdon
Oxon OX136LG
Tel: {0865) 730275
Userlink
Userlink Systems Ltd
Mansion House Chambers
22a High St
Stockport
Cheshire
Tel: (061) 429 8232
Headline
Oxted Mili
Spring Lane
Oxted
Surrey
Tel: {08833) 5580/7057

The most comprehensive database
directory is available from:

Cuadra Association Inc

2001 Wiltshire Bivd

Suite 305

Santa Monica v
California 90403

UsS

A free listing of European databases
is available from:
Euronet Diane
177 Route d’Esch
Luxembourg

[END]
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SCREENTEST

Personal
Consultant

Is Texas Instruments’ Personal Consultant a useful tool for building an

expert system? Mike Liardet evaluates this specialist package for the

In general, computers compete with
humans on dull, unimaginative and
repetitive tasks. But there has been a
recent spate of activity, in the field of
‘expert systems’, which has led some
industry observers to believe that this
state of affairs will notlastmuchlonger.

An expert system is a computer
program which can substitute for a
human expert, especially in activities
involving knowledge or reasoning abil-
ity. If the instensity of expert system
press coverage is an indication, then
there should be many human experts
currently feeling very nervous about
their jealously-guarded monopolieson
skill and expertise.

A recent expert systems arrival is a
Texas Instruments (Tl) product called
Personal Consultant. Expert systems
productsfall neatly into two categories:
theexpertsystemsthemselves,andthe
systems to build them. The majority of
products to date are in the latter
.category, asis Personal Consultant. Itis
a specialist tool for building expert
systems on personal computers, cur-
rently restricted to the Texas Instru-
ments Professional Computer range.

Personal Consultantisacommercial-
ised version of an expertsystem builder
called E-Mycin which was developed at
Stanford University, California.

recently become widely known, Stan-
ford has been working inthis field for 20
years. E-Mycin is only one of many

ing from a pioneering project of the
mid-Sixties — a system called Dendral,
which was expert at deriving chemical
structures.

‘Although expert systems have only-

developments at Stanford, all emanat- -

Professional Computer range.

Overview

Personal Consultant is supplied as a
ring-bound manual with four disks. The
programming language 1Q-Lisp is re-
quired to run it, and the review system
included this — another manual with a
single diskette. It is not strictly neces-
sary to be greatly familiar with Lisp, or
IQ-Lisp in particular, in order to use the
system. However, it does help to know

‘Personal Consultant
organises its knowledge

ina “contexttree” . . . a
convenient way of
dividing up the problem
domain.’

something of Lisp, and in the long-run,
to get the best out of Personal Consul-
tant it will probably be necessary to
revert to Lisp for some activities.

The software runs on a Texas Instru-
ments Professional Computer with a
10Mbyte Winchester disk and a mini-
mum of half a megabyte of RAM. The
Professional Computer is a rather
quaint machine as it looks like an IBM
PC, runs MS-DOS, works with PC
format disks, but otherwise has a very
low level of software compatibility.
Conversely, some of the Professional
Computer software, including Personal
Consultant and |Q-Lisp, will not run on
the IBM. The word from Tl is that this
state of affairs may change in the near
future, and it is to be hoped that it does

—thereislittle mileageforanyone, Tlor
otherwise, in trying to go it alone with
software and hardware which is only

‘superficially compatible.

Personal Consultantisintendedto be
used in the first instance by an expert
who may spend some considerable
time and effort in building up a know-
ledge base (database) containing a
good deal of his skill, expertise and
judgement. Following this, the know-
ledge base can then be available for
advice sessions with non-expert end-
users who would otherwise need to
consult the human expert.

There are two very different classes
of Personal Consultant user: the expert
who builds the knowledge base; and
the ordinary user who uses it. These
two types of user each employ a
different Personal Consultant module:
the ‘builder program’ forthe expertand
the ‘client program’ (or ‘knowledge
engine’) for the end-user. These two
programs can be thought of as being
quitedistinct—theonlythingthey have
in common is that they both access the |
knowledge base, but in each case for
quite a different purpose.

The end-user should not need to
understand a great deal about the
internal workings of Personal Consul-
tant. He arrives at the keyboard with a
problem, answers the questions gener-
ated by the knowledge engine, and is
then given the answer. He obviously
needs to know the necessary keyboard
procedures, and may wish to ask why
the answer was given, or why certain
questions were asked, but can other-
wise remain completely ignorant of the
knowledge base structure and the
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intricacies of the knowledge engine,
andso on.

Clearly the expert needs a much
deeperunderstanding of Personal Con-
sultant. He needs to be able to encode
his knowledge into the knowledge
base, test it and correct it, and organise
the format of advice sessions for the
end-user. The key issue is that he
should have sufficient understanding
of the general structure of a Personal
Consultant knowledge base and how
the knowledge engine uses it, in order
that he can phrase his knowledge so
that it can be entered into Personal
Consultant. If he is not a computer
expert, he is likely to find it too difficult
to work directly with the builder, and
would instead use a specialist ‘know-
ledge engineer’ as an intermediary.

Personal Consultant organises its
knowledgeina ‘contexttree’, whichisa
convenient way of dividing up the
problem domain. Forexample, part ofa
context tree for car fault diagnosis may
look like Fig 1. In this example, the ‘root
context’ of the tree is Car Fault Diagno-
sis (yes, the tree is upside down), and it
has ‘sub-contexts’: engine, transmis-
sion and electrical. These in turn have
their own sub-contexts, and so on. The
advantage of using the context tree is
that it is possible to divide the problem
area into small, manageable ‘chunks’,
" which can be encoded in isolation.
Somewhere atthe ‘tips’ of the tree there
will be contexts for Starter Motor and
Fuel Pump, which are sufficientlty sim-

ple to be dealt with without further |

breakdown.

There is nothing absolute about the
context tree for a given problem, and
different experts in the same domain
may develop completely different con-
text trees. For example, an alternative
to Fig 1 might divide car fault diagnosis
{ into Broken Down, Running Badly and

Minor Ailments. ({An RAC mechanic
might see the domain this way, in
contrast to a garage mechanic.}) For
simple problems the context tree need
notreatly be used —the whole problem
areacan bedealtwithinasingle context
(the root context), which has no sub-
_ contexts.
The context tree provides the overall

framework and structure for the know-
ledge base. Attached to each context
there are a number of ‘parameters’ and
‘rules’, together with some control
information.

The parameters are values that are
associated with the particular context:
for example, a Starter Motor context
might have parameters concerning
‘type of starter motor’, ‘status’ (OK,
repairable, replace}), and so on. Insome
instances, these parameters may be set
directly from values entered by the
user. The type of starter motor would
probably be directly determined by a
visual inspection, and so would be
asked for directly.

If a parameter cannot be determined
by a direct entry from the user, thenitis
determined by using the rules. The

‘

. . itisinvaluable for
building systems for
diagnosis, guidance and

decision-making, but it

should be remembered
that there are other
tasks performed by
experts . ..

‘status’ of the starter motor might be
determined by rules such as:

IF belching smoke and sparks

OR completely dead

THEN status is replace

IFit's a bit squeaky
THEN status is repairable

IF status is (otherwise} unknown
THEN status is OK

PersonalConsultant'sknowledgeen-
gine uses atechnique called ‘backward
chaining’ when it needs to use rules to
determine a parameter value. It looks
for rules whose THEN part appears to
match the parameter whose value is
being sought; it then tries to find the
value of the parameters in the IF part.
This may involve looking at further
rules or asking for values directly from
the user, or a mixture of both.

For the rules, attempting to discover

Car Fault Diagnosis
and so on
Engine Transmission Electrical
problem problem problem
and so on
Cylinder Crankshaft Gearbox Differential
head

Fig 1 Part of a possible context tree for car fault diagnosis

the status of the starter motor would
generate questions to the user on
smoke, sparks and squeaks until the
status could be satisfactorily derived.
Failing that, the third rule introduces a
Personal Consultanttrick of thetrade —
essentially it says that if nothing can be
found to be wrong with the starter
motor, then assume that it's OK. Notice
that ‘status’ appears in both halves of
the rule. This is ‘self-referencing’, and
Personal Consulitant will only use rules
of this type if all else fails.

There are various ways in which a
context’s control information comes
into play. A simple one occurs when the
knowledge engine, in trying to derive
the parameters for one context, has to
drop down a level of detail to a
sub-context. For example, when work-
ing in the Transmission Problem con- |
text (Fig 1) it may have derived that
there is a transmission fault, but then
have to consider the transmission
components one by one in order to
determine, say, the ‘component to be
fixed’ parameter. Ils it the gearbox or

. differential, and so on.

One type of context control informa- |
tion makes it possible to specify that a
context can only be considered if the
user says so. If the gearbox context
were of this type then the user would
first be asked: ‘Do you want me to
consider the gearbox?’ in the middle of
analysing his transmission problems, |
and if he said ‘no’, then the gearbox
would be ignored. This could save him
the bother of answering a lot of tedious
questions aboutit,ifforsomereason he
already knew there was nothing wrong
with the gearbox.

In some instances, an expert’s know-
ledge may not be completely precise.
For example:

IF patient is sneezing

AND has a slight temperature
AND has a sore throat

THEN PROBABLY has a cold

Typically, experts formthese ‘rules of
thumb’ when their domain knowledge
is imprecise or incomplete. This may
happen either due to personal ignor-
ance, or the need to save time (both
theirs and the end-user’s), or simply.
because their domain of expertise has
not become sufficiently developed to
provide a precise explanation. In the
above example, who really knows all
the mysteries of the common cold?

Personal Consuitant can handle im-
precise rules, formulated by an expert,
by allowing ‘certainty factors’ to be
attached to rules. A certainty factor can
range between -100 and 100: 100
means that the conclusion of the rule
(after the THEN) is definitely true when
the hypotheses (after the IF) are; —100
means the conclusion is definitely false
if the hypotheses are definitely true.
Inbetween values indicate less de-
cisiveness in the conclusion. Personal
Consultant also substitutes words such
as ‘definitely’, ‘probably’, and so on, for
the numeric values, and these are
usually simpler to understand.
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The user can also attach a certainty
factor tothe answers he enters directly.
He might record 100 for loud and
regular sneezing, —100 for none- at all,
and 50 for irregular sneezing where he
does not want to indicate complete
certainty aboutthe symptom. Although
there is no compulsion to use the
facility, it should be noted that this can
be a bad technique for building an
expert system, as in order to work
properly, it relies on both expert and
end-user attaching the same probabili-
ties or meaningsforthe samesituation,
which is highly unlikely.

Personal Consultant uses complex
mathematics to manipulate the prob-

" abilities, but | won't go into detail here.
Generally, if the hypotheses of a rule
have been deduced or entered with
some uncertainty, then the conclusion
will be even less certain. Following
from this, Personal Consultant has
built-in facilities for ignoring the very
woolly conclusions that do not really
say anything. Readers who are familiar
with Bayesian statistics should note
that Personal Consultant does not use
Bayes Theorem, but an ad hoc system
which is reported to be as effective in a
consultation, but more simple for the
builder.

In use

It is relatively easy to install Personal
Consultant. A hard disk system is
necessary, and it is simply a matter of
using - the MS-DOS COPY facility to
transfer the contents of the supplied
disks onto the hard disk. There are five
disks containing IQ-Lisp, sample know-
ledge bases, facilities for converting
standard E-Mycin knowledge bases
into Personal Consultant format, and
two copies of the Personal Consultant

SCREENTEST

software. These latterdisksincorporate
a copy-protection scheme — the files
arefreely copiable, butthe software will
not run unless one of these disks is
presentin the computer.

It is possible to customise various
features of Personal Consultant, but
this is achieved by tinkering with
IQ-Lispsois notto be recommendedfor
first-time users.

When the files have been copied
across, a batch file can be executed to

‘Personal Consultant is
intended to be used in
the first instance by an
expert who may spend
some considerable time
and effort in building up
a knowledge base . .
containing a good deal
of this skill, expertise and
Jjudgement.’

load 1Q-Lisp and the Personal Consul-
tantcode, and then to start executingit.
This takes several minutes and is
accompanied by a number of cryptic
messages, then the screen clears to a
standard Personal Consultant menu
display. This first menu offers the

COMPUTER
FAIR

leases you have?
YES

FAIR

NO

NO

stration advisor

The following is a demonstration system which reflects a part of a
lease/buy/finance decision support system.
1) Whatis the asset that you are considering for ASSET-1?

2} How do you describe your current credit rating (Good, Fair, Poor)?

3) When you go to borrow money, does the lender check on outstanding

4) How would you describe your cash reserves (Good, Fair, Poor)?

5) In your business, do you need to maintain larger-than-average cash
reserves to maintain larger-than-average cash reserves in order to take
advantage of unexpected opportunities?

Conclusion: since experience showsthatbuying isalmostalwayscheaper
thanleasing, andsincethespecial casesinwhichleasing offersanadvantage
do not seem to apply in your case, buy the asset.

6) Would you care to analyse the financing for ASSET-1?

Recommendation: my recommendation is: buy the asset
Payment on the asset for ASSET-1is: None

Fig 2 Sample consultation with Personal Consultant's lease/buy demon-

‘presented here.

could be replaced by ‘computer’, but

option to load whatever knowledge
bases happen to be on the current disk
drive, or to create a new knowledge
base, or to quit.

A consultation

To gain some familiarity with Personal
Consultant, it is best to start working
with an existing knowledge base. Re-
grettably, the demonstration disk only
offers three, one of which is the tutorial
example used throughout the manual.
This example is concerned with advis-
ing on whether to lease or buy an asset.

If the lease/buy knowledge base is
selected, itisloaded from adiskand the
master menu is then displayed. From
this menu, the major Personal Consul-
tant activities can be selected. The first
option is Go, which starts the know-
ledge engine, resulting in a consulta-
tion with the user based on the know-
ledge base just loaded.

The lease/buy knowledge base uses
just two contexts and approximately a
dozen rules and parameters, but can
resultinquite an extensiveconsultation
(see Fig 2). The consultation itself is not
presented in the ‘glass-teletype’
fashion shown in Fig 2. Instead, Per-
sonal Consultant uses a windowed
approach — the top area is used for
titles and general prompts, the middle
isused for data entry or menu selection,
and the bottom identifies the currently
active function keys. As each question
is asked, the previous question and
answer is cleared. If only a limited
number of responses are necessary, a
menu is presented. This is frequently
the case when a yes/no response is
needed, or when good/fair/poor re-
sponses are required as in the example

It can be seen that the dialogue is not
completely smooth and natural. For
example, in question one ASSET-1 is
the internal name of the root context,
butthis factdoes nothold agreatdeal of
meaning for the ordinary user. Having
statedthatthe assetbeing consideredis
a computer, the word is never men-
tioned again. It would be preferable if
subsequent references to ASSET-1

this does not appear to be easy to
arrange in Personal Consultant.

Apart from simply answering the
questions, there are a number of
different actions available to the user
during a consultation. At the touch of a
function key it is possible to ask why a
question is being asked, and how a
particularconclusionwasreached. This
facility sounds better than it really is, as
unless the user is well-versed in the
ways of Personal Consultant, he will
make little sense of the system’s
replies. }

At any time in a consultation, it is
possible to return to the previous
question and change the answer given.
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Action of rule0:

(TEXT NIL
F TALLY 1000))

Type of TXTG1:

TEXTAG

4. Trans of TXTGEL1:

(lease the asset)

ol
- a

(TEXTAG TXTG1)) TALLY 1000)

1. Fremise of ruleQQl:
(SAME CNTXT CANNOT-RORROW)
(SAME CNTXT FRESERVES—-CREDIT) (SAME CNTXT PRESERVES-CASH) )

FT’g 3 A small .fragment of the dialogue to build the lease/buy knowledge base

(CONCLUDE OUNTXT BUY

Unfortunately the previous reply is
overwritten by the next question,andin
any case it is not possible to go back
more than one question. Nonetheless,
the facility can be useful for correcting
slip-ups at the keyboard; without it, the
only alternative would be to go back to
the beginning and answer all the
questions again. This is also necessary
to correct a mistake made earlier than
one question previously.

The final questioninthe consultation
is asking whether Personal Consultant
should enterthefinance context, where
repayments can be calculated. In this
instance, many finance contexts can be
arbitrarily created as sub-contexts of
therootassetcontext, each considering
different types of finance option. In the
consultation given, zero finance con-
texts are created.

From the master menu there are
other facilities which may be of use to
the ordinary user. One of these is the
ability to ‘record’ the dialogue. If this
option is selected, the knowledge
engine is run in the normal way but all
questions, answers and prompts are
remembered. At the end of the advice
session they can be written to a file,
from which they can be played back at
any time using the master menu
Playback option.

It would be unfortunate if this dia-
logue dissuaded users who are really
familiar with the domain. Clearly it
contains a number of howlers, and it
should be said that TiI could have
chosen a better knowledge base to
demonstrate its product. For example,
in question five, the system should ask
the user for his cash reserve require-
ments, and so on, and then reach its
own conclusion about whether this is

" larger than average. This type of thing
could easily be putrightby arealexpert
who knows what ‘average require-
ments’ mean — obviously the end-user
does not.

The knowledge-builder

The master menu contains several
options which are concerned with the
tasks of entering, testing or maodifying
knowledge. As ‘has already been
pointed out in the overview, the know-
ledge base for Personal Consultant is
based on a tree-structured framework
of contexts which have parameters,
rules and control information attached.

é

. . itdoes help to
know something of Lisp,
and in the long-
run . . . itwill probably
be necessary to revert to
Lisp for some activities.’

The main menu has specific options for
creating, deleting or changing each of
these components. In addition to the
end-user facilities, it also features
options for debugging, andforcreating
Lisp code, plus other more complex

-facilities.

It is not possible to give a full
run-down of Personal Consultant’s
powerful knowledge-building facilities
here, but I'll show a randomly-chosen
fragment of the dialogue involved in
building the lease/buy demonstration
advisor. This should dispel any illusion
that a non-programming expert can
easily set up the knowledge base
himself (Fig 3).

One of the key features of Personal
Consultant is that it uses short internal
identifiers for the parameters, and so
on, but can also expand them for
printouts. Therefore, although Fig 3
looks very complex, when the know-
ledge base has been set up and

Then 1)
asset, and

assetisF.

If 1) your credit is too low to get a loan, or
2) this lease does preserve your credit rating, or !
3) this lease does preserve your cash reserves
it is definite (100%) that my recommendation is lease the

2) itis definite (100%) that determination to lease or buy the

Fig 4 An example of the fragment of knowledge base created in Fig 3

expansions specified for all the identi-
fiers, itcan be neatly and clearly printed
out (Fig 4).

Although Personal Consultant does
offer some help with rule entry in the
form of an abbreviated rule language,
you should be warned that it can only
printout, notunderstand the text of Fig
4. Bearing in mind the difference in the

. two figures, this is an important point

which artificial intelligence researchers
seem reluctant to emphasisein articles
onexpertsystems (see Byte, April 1985,
page 303 for a good example of this).

Conclusion

| have given an overview of Personal
Consultant and attempted to show
what it would be like to use, both from
the viewpoint of the expert and the
end-user. However, Personal Consul-
tant is a very complex system, and
inevitably some valuable features and
facilities have been omitted. To
summarise the omissions, it can safely
be said that Personal Consultantis very
powerful, and for flexibility and utility it
is likely to compete very well with
any other expert system currently
available.

But to introduce a note of caution: in
common with all other expert system
builders, Personal Consultant particu-
larly favours certain specific problem
areas and not others. In Personal
Consultant’s case it is invaluable for
building systems for diagnosis, gui- .
dance and decision-making, but it
should be remembered that there are
other tasks performed by experts, for
example spatial reasoning and
teaching, to name but two. For these
othertypes of system, Personal Consul-
tantis not especially well-equipped.

Anyone contempiating the purchase
of Personal Consultant should be fore-
warned on two points: it is currently
restricted inuseto Tlhardware; anditis
unlikelythatanon-computerexpert will
be able to build-in the knowledge
directly. In fairness to TI, it should be
pointed out that this latter criticism
is a fault shared by surprisingly
many expert system builders currently
available.

Personal Consultant costs £2,000 for
the package used to build the expert
system, and £250 for a run-time module
to consult the system. [END]
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ViewStore

Kathy Lang assesses Acornsoft’s ViewStore, a BBC B data management

system aimed at novice users which has links to other View packages.

As a regular user of a 16-bit machine
with a hard disk, it was with some
trepidationthatlapproachedthetask of
using a data management system on
the BBC Model B withasingle diskdrive
— it gives about a quarter of the
processor speed and about 10 per cent
of the memory of my usual system. In
most respects, | was agreeably sur-
prised by both the features and the
performance of ViewStore, Acorn’s
datamanagement system which forms
part of a group of packages centring on
its word processor, View.

~main commands, including those for
editing,areinaRAMchip whichyoucan
fit to the BBC (or the BBC+) yourself;
and a disk containing a variety of
utilities for creating and running re-
ports, setting up a data file, and so on.
You must have atleast one disk drive to
use ViewStore — it doesn’t work from
cassette tape. The package is initiated
by typing a *STORE command from

mands such as *COPY and *CAT are
still available from within ViewStore
when you are at the command level
(that is, not running a utility or editing
data). )

ViewStore has some of the attributes
of a conventional flat-file package in
that each record in a data file has the
same number of fieldsand occupies the
same amount of space, and you cannot
relate two dissimilar sets of records.
Within those limits, itis a powerful and
flexible package, with a number of
features rarely found in much more
sophisticated systems.

Constraints

The major limitations on the use of
ViewStore are shown in Fig 1. The
constraints on record and file size
shown are maxima; the actual limits
depend on the amount of memory and
disk space you have, and the details are
shown in Fig 2. Other points worth

ViewStore comes in two parts: the -

within Basic; thereafter, asterisk com- -

noting are the choice of date formats —
DD/MM/YY or MM/DD/YY — and of
character formats. The primary differ-
ences between these is in the way
selection works. For alphanumeric
fields, matching is carried out on the
whole field, while for text fields, each
word within the field is tested for
matching. This could be quite a help in
applications with a lot of free text (more
on this under 'Selection & sorting’).

Validation facilities include testing to
see if a number or character string lies
within a range of values, and checking
whether it matches an item in a
prespecified list.

File creating and indexing

The first step in creating a data file is to
define the fields: you must give a type
foreach field, you may give aname and
alsothe size of the field. Unusually, this
indicates the width of field to be
displayed, not necessarily that stored.
You can specify whether the field is to
be scrolled or not, thus 'freezing’ the
display of fixeditems such as codes and
numbers, but allowing you to display
just part of a long text field and scroll
within it when the cursor is in the field.
This could be very helpful in providing
compact display of records containing
long text fields.

Field names may be no longer than
field widths. You can get round this by
having a caption or message attached
to each field, which is displayed at the
top of the screen when the cursor is in
that field. The other attribute to be
decided when the file is set up is
indexing. Unless told otherwise, View-
Store displays information in the order
inwhichitis entered. Each file may have
anumberofindexes attachedtoit, each
index providing an ordering basedon a
singlefield (orthe firstfew characters of
it, if you prefer).

The number of indexes depends on
the filing system you are using. For the
widespread DFS from Acorn, you can

have uptofourindexeskept up-to-date,
and a further three read-only-indexes
which have to be reconstituted when
you have made changes which affect
their ordering, or added new records. If
you subsequently wish to change the
index field specifications, you can alter
thefile definition and then usethe Index
utility to create the desired new in-
dexes.

ViewStore will also ask you to define
the maximum record size and the
maximum file size. The usual way to
define maximum record size is to
request the total of field sizes plus an
allowance for fields which may be
greater than their displayed size. This
gives some flexibility, but in practice
you may still have to ask for the largest
size any record could attain.

As to file size, you need not specify
this at set-up time, butif you do not and
the disk contains other files, you may
find that the file cannot be extended
even though thereis disk space left. For
thisreason, Acornrecommends having
onedatafile perdiskon floppy systems,
or allocating as much space as you
could ever need. (You would certainly
have to watch the space problem,
especially if you have single-sided
disks. ViewStore files cannot span
disks, so with one single-sided disk
drive you would be limited to about 800
records of 100 characters each after
allowing space for indexes.)

When a file has been set up with data
entered into it, reorganisation is possi-
ble in two ways. If the changes fall
within the-additional space allowed at
the beginning, fine. Otherwise, the file
must be copied using the Convert
utility.

Data input and updating

You can add or amend records on the
screen either in a one-record-per-line
format, or in a mode which mirrors the
conventional card index. To retrieve
records for editing, you state which
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Maximum file size 4000Mbytes
Max record size {ch} 60,706 chars
Max no fields 254

Max field size 239 chars

Max digits 10

Maxprimekeylength 105 chars

Special disk format? No

File size fixed? No

- Link to ASCII files? Yes, several

formats

Data types No,char,
date,text

Fixed rec structure?  Yes

Fixed record

length stored? Yes

Amendrecstructure? Copydatafile

Link data files? No

No data files open Not possible

No sort fields Unlimited

No keys 7

Max key length

{chars,fields) 105,1

Subsiduary indexes

kept up-to-date? 4UTD

Data validation Good

Screen formatting PAS, default

Unique keys No

Cols, default,
close link to

Report formatting

WP
Storecalculateddata No
Totals & statistics Totals, sub-
totals,
calculations
in reports
Store selecn criteria  Permitted
Combining criteria And, Or
>1 criterion/fietd? Yes
Wild code selection?  String within
Browsing methods  Any key
Interaction methods Menus,
commands
Reference manuals+ ***
Tutorial guide+ o
Reference card+ AR
Online help+ K

Hot-line?

For a full explanation of
abbreviations, see ‘Database
dossier’, page 188, January issue

Fig 1 Features and constraints

index you wish to use, and then specify
thevalueofthekeyfieldfortherecordto
be edited. When a record has been
retrieved, you can then browse for-
wards or backwards in the file in order
by the current index, using the cursor
keys. If you specify a key value which
does not exist, ViewStore provides the
next record in the file. Key value
specifications caninclude wild codes: *
matches any sequence of characters,
while ? matches any single character,
just as in the BBC's own commands.
{You can, ifyouwish, omitthe specifica-
tion of an index and just scroll through
records in the order of entry.)

All editing is interactive — there are
no facilities for specifying automatic
updatingifagroupofrecordsallrequire
the same change. Nor are there any
facilities for calculating the value of-a
fieldfromanotherwhendataisinput.

Screen display

When you are adding, editing or
viewingrecords, you can show the data
either in a table format very similar to
that used by spreadsheets, or in what
ViewStore calls ‘card’ mode, where
each record can occupy more than one
line ofthe screen. Aninitial form of card
mode is set up by ViewStore from the
information provided when the record
format is defined; you can either
modify this, or create new formats of
your own. ViewStore will then fit as
many records on the screen as it can,
using this format. This is a good deal
more flexible than is normally possible,
as most packages oblige you to have
one record per screen when editing.

You can have as many different ways
of displaying a set of records as you
wish. Field widths may be zero, provid-
ing away to allow junior staffto display
and edit parts of files which contain
confidential information, such as
salaries.

ViewStore also providestwo forms of
display for groups of records selected
for viewing only. A simple list formatis
available if you want to show records
selected on the basis of non-key fields;
this shows one record per line, with as
many fields as ViewStore can fit onto
one screen width (that is, without
sideways scrolling), and without sort-
ing. For more sophisticated formats, or
when you need to sort the records into
another order, it is possible to display
on the screen reports set up with the
Report utility.

Printed reports

The simple list format, one record per
line, can also be used to provide printed
output, but normally you will want to
produce more sophisticated reports,
and ViewStore has a report utility for
this purpose. This allows you to use as
many lines for each record.as you wish,
andto specify precisely wherethefields
are to be placed. This is done by setting
up, under ViewStore's instructions, a
datafile which containstheinstructions
forformattingthereport. Thisapproach
makes it possible to edit the report
format using the same techniques as
you use for editing data.

A simple example of a ViewStore
report format is shown in Fig 3; the %
symbols represent the format to be
used to display the fields shown on
each line. tems may befield values (the
fuil length or only part), expressions,
register values, page ejects or_com-

ments. Register values make it possible
to accumulate expressions over all
records and over a sub-totalrange. You -
can specify as many levels of sub-totals
as you wish, but the file should first be
sorted into the appropriate order to
make the specification meaningful.

ViewStore also provides a special
type of report for printing address
labels, allowing, among other features,
the ability to print several sets of labels.
Any type of report can be produced
either on the whole data file, or on a
selected set of records.

The ViewStore manual states that the
package comes set up for a very basic
type of printer which does not provide
emphasis, and that if you wanttouse a
more sophisticated printer you should
seek help from your dealer. In fact, |
could not get the line lengths to work
out properly even with an Epson matrix
printer, without issuing an *FX com-
mand {which not everyone wants to
know about), so you should check this
aspectwith yourdealer before youbuy.

Selection & sorting

The fastest method of selecting indi-
vidual ViewStore records or sets of
records is viathe indexes. These can be
maintained automatically, or set up ad
hoc as you need them. They are based
on single fields, and on values which
match exactly or are as nearas possible
tothetestvalue. Formore powerful and
varied selection, there is a utility called
Select. This allows you to either list
records directly to the screen or printer,
in order by theindex currentlyinuse, or
to save the selected records in a file for
subsequent use, in which case they
may be sorted first.

You can compare the values of fields
with constants, using the usual range of
comparison operators including equal,
not equal, less than and greater than;
boththevaluesand, unusually, thefield
names may contain wild codes. The
ability to include wild codes in field
names means, for example, that if you
have four address lines called Addr1,
Addr2, and so on, and you want to find
all your customers who live in Bristol,
you can askforamatch on'Addr*View-
StoreBristol’,and thecorrectrecord will
be selected regardless of where the
town occurs in each record.

ViewStore allows you to have as
many tests in a single selection as you
wish, provided the total length does not
exceed 255 characters. To combine
tests, you can.use AND and OR in any
combination, using brackets to control

Maximum record size 5k chars

40-track
drive
Maximum file size

Fig 2 Model-specific constraints

Screen Mode 0 Mode 3

Mode 7
9k chars 25k chars
80-track ADFS Winchester
drive drive drive
100k chars 200k chars 720k chars' 10Mbytes
upwards
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the order of evaluation and ensure the
correct selection. Matching is, howev-
er, case-blind, so a test for ‘FORD’
would match ‘Ford’ and ‘ford’ as well.

For ordinary alphanumeric fields,
tests are said to be satisfied ifthe whole
field (allowing for wild codes) matches
the test value. For items set up as text
fields, tests are carried out on each
word within the field. This could prove
very useful in an application such as a
library catalogue, where you might
want to find key words within an
abstract without necessarily storing
them in separate fields.

Using the Select utility, you can
requestsortingonasmanyfieldsasyou
wish: for example, surname within
department within region in a person-
nel application. You canrestrictthe sort
to the first few characters for a field if
that will suffice for uniqueness. The
number of sort fields is limited only by
the total number of characters to be
sorted, which may not exceed 250.

The output from Select may, and
must if the records are to be sorted, be
sentto a workfile. This fileis in aspecial
formatwhich can be read by the Report
and Label utilities; it can also be
translated, using the Convert utility,
into a data file which can then be
processed using the full range of
ViewStore features. You should take
care to rename any file of selected
items which you wish to keep, as only
one Select workfile is retained — the
next selection which you make and
store overwrites the previous set of
selections.

Calculations

When producing ViewStore reports,
items printed may be expressions; you
may also accumulate field values in
registers. Each register has two values
— a totals value which is reset at the
beginning of the report, and a sub-total
value; all sub-total registers are reset
when a set of sub-totals is printed. (If
you have several levels of sorting, you
would need to think about the level at
which to accumulate sub-totals.)

Altogether 26 registers are provided.
Of these, one is used to store the page
count, andanotherto countthe number
ofrecords processed.

Multiple files

ViewStore does not provide any facili-
ties for handling several sets of records
ofdissimilarstructure.

Tailoring

Apart from the usual facilities for
adapting screen and report formats to
your requirements, ViewStore's tailor-
ing facilities are limited to an ability to
store the key sequences used to carry
out functions that you need to do often
inthe same way. Thiscan alsobe a help
when developing more complex re-
ports. You can store the appropriate

SCREENTEST

instructions and responses for display-
ing the report on the screen, reissue
them as often as you need, editing the
reportformat each time until the report
is correct, and then finally change the
sequence to send the report to the
printer.

There are two ways to inyoke such
stored command sequences. You can
store them in a file, called an Exec file,
and invoke them by typing *Exec
followed by the file name, or you can
store them as a sequence to be invoked
by pressing a function key. The major
difference is that command sequences
stored in files can subsequently be
edited, while those stored as function
key sequences cannot — they can only
bereplaced.

Security & housekeeping

Each type of file used by ViewStore —
data, index, report, format, andsoon—
is stored in a separate directory on disk.
You can pre-assign these directories in
order that ViewStore will always look
forthem on a specificdrive, thus saving
typing and more remembering. All the
standard DFS and other BBC com-
mands are available through View-
Store by typing the command name
prefixed by an asterisk, just as in Basic.

As you add or amend records to
ViewStore, the edited records are
automatically written to disk. There-
fore, unless youdosomething very silly
such as turning off the power or
pressing BREAK in the middle of a
session, your precious data should be
safe, and even in those circumstances

you may well survive. My own criticism
is that this means there is no way to
abandon an editing session — if you
make a real mess, the only way outisto
restore the back-up copy (a means
which, of course, we all take regularly).
There isn't even any way, as far as |
could discover, to ‘start over’ editing a
singlerecord—if you make achange by
mistake, you have to re-enter the
originalinformation.

Links with outside

ViewStore is quite flexible about the
record formats it can read and write,
although | couldn’t figure out a way to
write orread DIF format files (of the kind
used by most spreadsheets). This
probably wouldn’t matter to most
people, as ViewStore can read and
write files used by the View spread-
sheet. Indeed, ViewStore can read and
write flexibly to all the other View
modules (see Fig 4). A particularly
useful and unusual feature is the ability
to write totals and sub-totals in View-
Sheet format, as what you usually want
to do is to forecast changes from
aggregate information, not from the
raw data. (For example, you would be
interested in projecting sales figures
from the total sales of the last 12
months, not from individual sales
records. The latter could be summed in
your spreadsheet after transfer, but
only if they would all fit in memory,
which is unlikely.)

Apart from other View product for-
mats, ViewStore can read and write
most regular ASCIl files. You can
specify field and record delimiters
(which can be more than one character
each), as well as skipping headers and
traiIers,andtherearemanyotheruseful
features.

User image

You might expect that a package with
basic features would be simple to use,
butthatis notalways the case. Happily,

Viewlindex

e %

ViewSpell

/

VIEW

|

ViewPlot

o

ViewStore

5%

Printer Driver
Generator

Fig 3 View interrelationships

ViewSheet
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ViewStore is extremely easy to use,
with its blend of a few commands for
major operations, such as setting up a
report, and sensible use of function
keys for tasks such as switching be-
tween the table and card modes of
display and examining the record
format. The most extensive use of
lengthy typed commands is in the
setting up of selection criteria,and here
Istrongly agree with ViewStore’s desig-
ners that the simplicity and power of
this method of specifying complex
selections overwhelmingly compen-
sates for the small extra penality of
learning the simple selection syntax.

The two modes of display comple-
ment each other well, especially when
you rememberthatitis also possible to
have several different forms of the card
display. The unusual flexibility of this
approach did a lot to make up for the
drawbacks of using a data manage-
ment program on a television screen,
but I still think that for most people, the
investment in an 80-column monitor
would be well worthwhile. (This is
especially trueif you wantto exploitthe
selection facility fully. My only criticism
is that the prompt, which appears on
every line, uses 17 precious characters

‘outof 40 on a TV screen.)

Novice use, structured records

Stores records of homogeneous structure in flat file
format. Flexible record display, powerful selection
including matching words within fields, good
reporting features including labels. Good links to
other View packages, especially ViewSheet

Main disadvantage is limited disk size on most
BBCs — can be used on hard disk.

No file link feature {
Very good. Sensible mix of commands and :
functions keys, extensive use of wild codes. Good
prompting, little other help

Supplier: Acornsoft

Tel: (0223) 214411
Cost: £59.80
Systems: BBCB,BBCB+
Type:

Features:

Drawbacks:

Ease of use:

Fig 5 Comparison of similar data management packages

Package Cost{f)] Summary
DMS+ 195

price.
Files 295

Folders
Friday! 195
to manual.
Pearl| 195
value.
| TIMIV 295

formats.
ViewStore 59.80

text-handling.
Fig 4 Cursor movement chart

Stripped-down version of Delta from same supplier
— one file open at a time, no tailoring. Good
letter-writer. Usable manuals, but no road map of
menus. Separate set-up and execute (for example,
in selection) tedious. Good value for money at this

Good value, easy-to-use package, with basic link

& file facilities (three open, eight linked). Good use of
screen when setting up files. Good list and sort
features; no letter-writer. Menu-driven, no tailoring
or batch processing. Usable manuals, no road map.
Simple, cheap, good-value package for single-file,
fixed-format records. Drawbacks are clumsy
approach in letter-writer and designing screen
formats. Excellent tutorial manual and menu
charts, reference manual is good used from screen

Economical storage of varying length records,
multiple indexes allowed and kept up-to-date,
paint-a-screen formatting for screens and reported
(although no letter-writer). Entry screens can write
to several files at once. Good manuals. Excellent

Good value for money as an easy-to-use package
with basic features. Extensive indexing gives
flexible direct access and ordering. Especially
suitable where you need simple relationships
between files, or output to range of spreedsheet

Unusually powerful package for a small system.
Well worth considering for BBC owners, or as a
simple system on reasonably-priced hardware.
Gives basic data management features, including
flexible display, reporting and selection. Helpful

The extensive and flexible use of wild
codes is also an unusual and valuable
feature:ltsavesalotoftyping, butitalso
allows you to do a good many things
that would be impossible in other
packages. (The example of selecting a
post town from several address fields
providesagoodillustration ofthis.)

Documentation

ViewStore is supplied with a manual, a
keyboard template, and a reference
summary card suitable for carryingin a
pocket or handbag. The first few
chapters of the manual explain the
editing and retrieval features, using as
illustration a sample data file distri-
buted on the utilities disk. The remain-
der of the manual describes features
notso easilyillustratedinthisway, such
as setting up a data file of your own, but
throughout the language is reasonably
clear and the approach understand-
able.

The only exception to this is in the
section on report formats, when the
examples are referred to but not
reproduced on the printed page. This is
the only place where this happens to
any extent, and the one place where it
should not have happened, as report
formats are quite difficult to come to
grips with whatever the method of
implementation.

The manual is typeset and well-
printed (although in one colour only),
with the screen displays being photo-
graphsofreal monitors. Thereis agood
index, but apart from the page number
there are no headers or footers at all.
This lack of any clues about one's
whereabouts is a real problem in a

manual which must subsequently do |
duty as a reference document. Includ- |

ingthechaptertitle on'each page would
havemadelife somuch easier.

Conclusion

| found ViewStore easy to use and
remarkably powerful for a packageon a
small system. It could certainly be used

for plenty of home file tasks, and would |

not-be inappropriate in a small office;
the only real problem being disk
capacity. (The program will run on the
higher capacity ADFS disks, and on
Winchester hard disks, too.)

The documentation is also of a
reasonably high standard, especially
the reference card.

| do, however, have one real bone to
pick with Acorn. How can anyone
distribute a disk filing system without a
disk formatting program? The aggrava-
tion that this deficiency caused me far
exceeded any minor hitches | experi-
enced in coming to grips with the
package.

There wasn’t time to run the Ben-
chmarks for this issue — the results will
beincluded in next January’s round-up
of database reviews. (END]
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Epson’s new
‘near-as-makes-no-

) nsn
difference-to- EDSO i

typewriter-quality” - widest-ever-spreadsheet”:
printer 3 printer i

The new Epson LQ1500 does everythinc
for you in the office.

If it’s not in
your office yet, you'll have to fill in the
coupon yourself.

Epson's new
‘15-seconds -to-draft -
an-A4-page’

printer at 200 cps.




If you haven't guessed by now, .
Fpson’s new printer is the :
LQ 1200, It's everything in one
ANd this 1s the coupon to

send of f for details

Or tel: EPSON FREEPHONE

Name

Position
Company.
Address

MCW =2
To: Epson(UK) Ltd.
Dorland House, 388 High Road, Wembley. Middlesex. HAS 6UH.

=]

24 pin impact dot matrix, 200 cps, 67 cps NLQmode, 101406 mm paper width, upto 272 characters per line.
Options: single or double sheet feeder, tractor, parallel and serial 2K or 32K, IEEE 2K.

EPSON
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Procedure
define thyself!

Harvey Mellar looks at how procedures are built up in Logo, and

presents a simple program generator.

in the September issue | introduced
programs for pattern-matching based
on lists. This month I'll show how lists
enter into the actual ‘mechanics’ of the
language—howto evaluate alistasifit
were a command input from the
keyboard, and how the definitions of
procedures are themselves built up
from lists. These features allow such
things as adding new control structures
and creating procedures that write
other procedures, but be warned — it’s
worrying when programs start writing
themselves. All the old cliches about
computers only doing what you tell
themsuddenly beginto look somewhat
less than obvious.

I'll also examine how keyboard input
is dealt with and how errors can be
trapped. These extra features com-
bined with existing knowledge will
allow us to write a simple program
generator.

The primitive RUN takes one input, a
list, which it evaluates (runs) as if it had
justbeentypedin atthe keyboard. RUN
[FD 50] would have the same effect as
FD 50, and RUN [ : X < 5 ] would return
TRUE or FALSE depending on the value
of : X. The usefulness of RUN is evident
in those cases where a procedure
constructs a list which can then be run
as if it had been a command. Another
use for RUN is to find the value of an
expression at various times during the
running of a program.

RUN can be used to add new control
structures to the language. Most ver-
sions of Logo do not have equivalents
of WHILE ... DO or REPEAT .. . UNTIL
constructions as the same results can
be achieved by using recursion, but if
you find it easier to understand and
write programs using these structures,
they are easily added. For example,
here is a form of a REPEAT ... UNTIL
loop:

TO UNTIL :COND :ACTION

RUN :ACTION

IF{RUN :COND ) THEN STOP

UNTIL :COND :ACTION
END

Anexampleofitsusewouldbe UNTIL
[XCOR > 100] [FD 1], which would
cause the turtle to keep on moving
forward one unit until its x-coordinate
exceeded 100.

Looking at the definition of UNTIL,
RUN is used twice. The first use is to
cause the original command (ACTION)
to be obeyed again; this is achieved by
storing the command as alist and then
RUNningiteachtime. Theseconduseis
to re-evaluate the condition {COND)
under each new set of circumstances,
whenever the procedure is called.

Logo does make one concession to
iteration by including REPEAT, but
otherwise an equivalent could have
been defined as:

TO .REPEAT :NO :LIST

IF:NO < 0.5 THEN STOP

RUN :LAST

.REPEAT :NO—1 :LIST
END

RUN has many other uses besides
adding new controlstructures, and| will
give more examples later. Basic and
Pascal have no equivalent to RUN, but
Lisp hasthe very similar function EVAL.

None of the procedures presented so
far have needed to read any data from
the keyboard, due to the interactive
nature of the language. | have defined
procedures that require inputs rather
thanoneswhich haveto askthe userfor
certain values while they are running.

There are clearly circumstances in
which it is important for a procedure to
be able totell if a key has been pressed.
To handle this task, Logo has two
primitives, RC? and READCHARACTER
(or KEYP and READCH in LCSI! Logo
versions). When a key is pressed, the
corresponding.character isstored in an
input buffer. READCHARACTER causes
Logo to read the next character in the
input buffer; ifthe bufferis empty, Logo
waitsforthe nextkeyto be pressed. RC?
issetto TRUE ifthere are any characters
waiting in the buffer, otherwise it is set
to FALSE.

Now that we can read characters
fromthekeyboard, itispossible towrite

programsinwhichthe proceduresto be
run are not known atthe time of writing
the program. A simple case would be a
menu:
TO MENU

PRINT [MENU]

PRINT [1 SALES LEDGER]

PRINT [2 PURCHASE LEDGER]

PRINT [3 NOMINAL LEDGER]

MAKE “INPUT READCHARACTER

IFMEMBER?INPUT[123] THEN RUN

(LIST WORD “PROG :INPUT)

MENU
END

To see how this works, imagine that
the user types 1. The input character is
stored in INPUT, then WORD “"PROG
:INPUT creates the word PROG1 which
is the name of the procedure to run the
sales ledger. { LIST WORD “PROG
!INPUT) now takes the word and makes
it into a list — the brackets are needed
here to inform Logo that LIST is only
going to have one input rather than the
usual two. We now have something,
[PROG1], on which RUN can work in
order to run the correct procedure.

This procedure would be unsuitable
for uses such as video games, and in
such cases the procedure READKEY
can be useful:
TO READKEY

IF RC? THEN OUTPUT READCHAR-

ACTER

OUTPUT ”
END

READKEY outputs acharacter ifthere
is one waiting in the buffer, but
otherwise outputs the empty word so
that there is no delay in waiting for a
keypress.

Procedure DEFINE thyself!

Now for the really interesting bit. Logo
procedure definitions are stored as
lists. Logo can manipulate the defini-
tions of procedures, and by using the
two primitives DEFINEand TEXTwe are
able to make procedureslook into other
procedures, to disect and rewrite them,
to create new procedures — even to
rewrite themselves!
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Totrythisout,itis worth first defining
a simple procedure in the editor:

TO TRI

FD 50

RT 120

FD 50

RT 120

FD 50

RT 120
END

TEXT takes a procedure and outputs
its definition as a list. Try PRINT TEXT
“TRI— the result should be:

[JIFD 50][RT 120][FD 50][RT 120][FD
50][RT 120]

PRINT always removes the outer
level of brackets when it prints a list, so
this is a list composed of lists, each of
which is a single line of the procedure.

To see what the initial list [] is for,
change the procedure to one involving
inputs:

TO TRI :SIDE

FD :SIDE

RT 120

FD :SIDE

RT 120

FD :SIDE

RT 120
END

Now type PRINT TEXT “TRl and you
should get.

[:SIDE][FD :SIDE]J[RT 120][FD :SIDE]
[RT 120][FD :SIDE][RT 120]

The first sub-list is simply a list of the
inputs to the procedure.

The primitive which takes us the
otherway anddefines a procedurefrom
a list is called DEFINE. Try DEFINE
“SQUARE [[J[REPEAT 4 [FD 50 RT 90]}],
then try running SQUARE and examin-
ing it in the editor to see exactly what
has happened.

.One very simple use for these primi-
tives would be to combine them in
orderto makeacopy of aprocedure.For
example:

DEFINE “TRICOPY TEXT “TRI

A more sophisticated application of
these procedures would be to write a
program that removes comments from
a Logo program. In most versions of
Logo, a ; is used to mark a line as a
comment. A well-commented proce-

dure to draw a flag might look like this:
TO FLAG

; THIS PROCEDURE DRAWS A FLAG

; FIRST DRAW THE POLE

FD 80

; THEN DRAW A SQUARE

REPEAT 4 [FD 30 RT 90]

; THEN GO BACK TO WHERE YOU

CAME FROM .

BK 80
END

When it comes to running a set of
procedures, space may betight,anditis
then useful to be able to strip all the
comments away but leave the rest of
the programunaltered. This is what the
procedure STRIP does:

TOSTRIP :PROC ,

DEFINE :PROC ( FPUT ( FIRST TEXT

:PROC ) ( STRIP1 BUTFIRST TEXT
:PROC))
END

This redefines the procedure. The
first element of the list making up the
new definition is the same as thatinthe
original — this is simply the list of the
inputs. The restofthelist is obtained by
omitting any lines that begin with ;.
STRIP1 removes all the comment lines
and outputs the remaining text:

TO STRIP1 :LIST
IFEMPTY? :LIST THEN OUTPUT []
IF FIRST FIRST :LIST = "; THEN
OUTPUT STRIP1 BUTFIRST :LIST
OUTPUT FPUT FIRST :LIST STRIP1
BUTFIRST :LIST
END

To understand how this works, re-
member that the text of a program is a
list of lists, so one element of this text
willbealistcorrespondingtooneline of
the program. The next line of the
program is given by FIRST :LIST; the
first word onthislineis therefore FIRST
FIRST :LIST, and it is this we want to
examine to seeifitisa ;.

Type STRIP “FLAG and then examine
FLAG to see what has happened.

Omitting whole lines of a procedure
is not difficult, but it is less easy to
replace particular numerical valuesina
procedure with new valuesthatmustbe
calculated at the time the procedure is
run. The next example shows how
DEFINE and RUN can work together to
solve this problem.

The procedure GROW takes two
inputs — the name of a simple shape-
drawing procedure, and a list defining
an operation to be performed on every
side. of that shape. GROW “TRI [+ 20]
will define the TRI procedure with all its
sides 20 units longer.

The procedures as shown here will
only rewrite procedures whose draw-
ing commands are all of the form FD
followed by a constant, and do not
allow the use of REPEAT, but it is not
difficult to add a number of sophistica-
tions to this basic design.

TO GROW :PROCNAME :OPLIST ‘

DEFINE :PROCNAME REWRITE.

PROC TEXT :PROCNAME
END
GROW does the redefining of the
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procedure, but it passes the whole task
of determining the test of the new
procedure to REWRITE.PROC.
TO REWRITE.PROC :TEXT
IFEMPTY? :TEXT THEN OUTPUT ]
OUTPUT FPUT REWRITE.LINE FIRST
:TEXT REWRITE.PROC BUTFIRST
‘TEXT
END

REWRITE.PROC divides the proce-
dure into lines, and passes the task of
rewriting each line to REWRITE.LINE
TO REWRITE.LINE :LINE

IFEMPTY? :LINE THEN OUTPUT []

IFFIRST :LINE = “FD THEN OUTPUT

CHANGE BUTFIRST :LINE

OUTPUT FPUT FIRST :LINE RE-

WRITE.LINE BUTFIRST :LINE
END

This looks for any occurrence of FD
andreplacesitwith a new expression. If
FD 20 and :OPLIST is [* 3], the new
command should be FD 60. This is the
task handied by CHANGE.

TO CHANGE :LIST
OUTPUT { FPUT “FD FPUT { RUN
FPUT FIRST :LIST :OPLIST ) RE-
WRITE.LINE BUTFIRST :LIST)
END
Notice the use of RUN here to cause the
evaluation of the expression to take
place before the elements are put
together in the new line.

Most Logo editors do not include a
global replace command which would
replace all occurrences of X by Y within
a procedure, for example. It is quite
feasible to write a procedure along the
lines of those given here, which can be
used outside the editor to perform this
task.

We often need toreadin aline of text
in one go. This is achieved in Logo by
thecommand REQUESTwhich putsthe
inputinto a list.

'MAKE “INPUT REQUEST causes
Logoto haltuntil aline oftextis entered,
andthenassignsitto INPUT. Individual
items from this listcan then be selected
using the list processing commands. If
only one word was typed, it still would
have to be selected by means of FIRST
:INPUT. The advantage of this method
is that it does make it very easy to input
several words and then to access those
words individually.

RUN and REQUEST, used simul-
taneously are perhaps the two most
fundamental commands of Logo. Con-
sider this little procedure:

TO*LOGO

PRINT1 "?

RUN REQUEST

*LOGO
END

(For PRINT1 use TYPE on LCSI
versions.) Run this procedure and
nothing happens! The procedure be-
haves exactly like Logo itself {at least
until an error is fourid, at which point
there is an error message and control
returns to Logo). We can even go into

the editor, definea procedureandcome
outagain, and still be in this procedure,
rather than back at top level. This
procedure shows the highest-level
structure of the Logointerpreter—print
aprompt, getacommand, runit,anddo
itallagain.

Some versions of Logo {including
most LCSI versions) have a primitive
CATCH which enables us to deal with
errors without the procedure losing
control. We have added a simple form
of error trapping to our earlier version
of *Logo in the following example:

TO OUTER

CATCH “ERROR[*LOGO]

PRINT [THAT WAS AN ERROR]

OUTER
END

Type OUTER. On meeting the line
including the CATCH, Logo runs the
final list, which in this caseis simply the
procedure *LOGO. However, if an error
occurs while running *LOGO, control
reverts to the line following CATCH
“ERROR in OUTER. This prints an error
message and then starts again. The
only way now of breaking out of this
loop is through CTRL-G or BREAK.
Some versions of Logo enable you to
examine the error and print out
appropriate error messages or default
to the original Logo error messages as
required.

Program generator

The following program askstheuserfor
afew inputs and creates a procedure. It
thentries to run the procedure andif an
error is found, it asks the user to start
again. This particular program gener-
ator enables someone with very little
knowledgeof Logotocreateinteresting
turtie graphic procedures without us-
ing the editor.
TO DEF

CATCH "ERROR [DEFN]

PRINT [ERROR, TRY AGAIN]

DEF
END

TO DEFN
NAME
COMMANDS
DEFINE :NAME FPUT [] :TXT
RUN ( LIST :NAME )
TOPLEVEL

END

TO NAME
PRINT1 [NAME?]
MAKE “NAME FIRST REQUEST
MAKE "TXT (]

END

TO COMMANDS
STEP
{F :STEP = [END] THEN STOP
REPETITION
COMMANDS
END
TO STEP

- {User presses 3)

PRINT1 [STEP?]
MAKE “STEP REQUEST
END

TO REPETITION
PRINT [DO YOU WISH TO]
PRINT [1 DO ONCE]
PRINT [2 REPEAT A FIXED NUMBER
OF TIMES]
PRINT [3REPEAT INDEFINITELY UN-
TIL A CONDITION IS MET]
MAKE “CHOICE FIRST REQUEST
IF :CHOICE = 1 THEN ONCE.CODE
IF :CHOICE = 2 THEN REPT.CODE
IF :CHOICE = 3THEN UNTIL.CODE
END

TO ONCE.CODE
MAKE “TXT LPUT :STEP :TXT
END

TO REPT.CODE
PRINT1 [HOW MANY TIMES?]
MAKE “NO FIRST REQUEST
MAKE “TXT LPUT (LIST “REPEAT
:NO :STEP ) :TXT
END

TO UNTIL.CODE
PRINT1 [UNTIL WHEN?]
MAKE “COND REQUEST
MAKE “TXT LPUT ( LIST “UNTIL
:COND :STEP) :TXT
END

TO UNTIL :COND :LIST
RUN :LIST
IF{RUN :COND ) THEN STOP
UNTIL :COND :LIST
END
The individual procedures are not
difficult to understand, and as to how it
allfitstogether, thiscanbe explained by
an example interaction. In the follow- |
ing, the user's inputis underlined.
NAME? SPI
STEP? MAKE “X 5
DO YOUWISHTO
1 DO ONCE
2 REPEAT A FIXED NUMBER OF TIMES
3 REPEAT INDEFINITELY UNTIL A |
CONDITION IS MET
{User presses 1)

STEP? FD : X RT 120 MAKE "X : X + 5

DO YOU WISHTO

1 DO ONCE

2 REPEAT A FIXED NUMBER OF TIMES

3 REPEAT INDEFINITELY UNTIL A
CONDITION IS MET

UNTIL WHEN? : X > 100
STEP? END

The procedure defined would be:
TO SPi

MAKE “X 5

UNTIL [: X > 100][FD : X RT 120 MAKE

“X: X + 5] '

END

This is part five of a six-part series. [{l
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The nights are getting longer, and David Taylor is engrossed in books

about graphics, music and computer-aided design in this month’s

Nights drawing in

Title: Computer Graphics
Author: John Lewell
Publisher: Orbis

Price: £12.95

In the still. watches of the night, after a
feverish day of word processing, data-
base rummaging and occasional bursts
online to some far-flung host, after I've
checked the electronic mail boxes,
backed up a few irreplaceable files and
put the dog out prior to turning in,
there’s often the temptation to spend a
heavy-lidded half-hour with Micro-
soft’s mesmerising Flight Simulator.
As off we bob from Meigs Field, the
simulated Cessna and [, I'm invariably
struck by the program’s ingenuity, its
vivid appealtoBiggles-ishimagination,
and its frankly pig-awful graphics. The
sadfactis that computer graphics are a
bit of a let-down on all but the most
sophisticated (and pricey) of machines.
Micro manufacturers make extrava-

literary selection.

gant claims, suggesting that all their
graphics are streets ahead of a pen and
paper, but whereas the meaning or
even insight may be clear enough, it's
doubtful if theimage will be upto much.
Alien bugs might be absorbing, or pie
charts instructive, but such typical
micro graphics are scarcely breath-
taking visual art.

Just about everything in John
Lewell’s slim but handsomely illus-
trated survey is, on the other hand,
state-of-the-art. After a hurried intro-
ductory section defining terms, and an
irritating chunk which tries to précis
what all computers do (‘A computer
does nothing until it is given a role to
play’) he gets down to business with a
review of hardware: vector and raster
displays, host computers, display pro-
cessors and sophisticated 1/O devices.
All this is fascinating stuff and all of it
way beyond the means of any amateur,
hence his next section on current
applications — in industry, specialised
sciences from medicine to space, films,

TV and publishing, plus high-powered,
big-budget business.

This is where the ooh-er pictures are
at their densest and beautifully pre-
sented they are, too. The author seems
almost spiritually affected by the won-
der of it all and conciudes with an
impassioned, if rather woolly specula-
tion of where it's all likely to lead. Parts
of this are unintentionally black com-
edy (‘The CIA rarely gives a presenta-
tion to the US President without the
support of computer-generated analy-
tical graphics’) andother parts absurdly
bleak (‘By enhancing sight at the
expense of touch we may literally be
losing touch with reality . . . high tech-
nology may simply enhance our ability
to build factories, destroy landscapes,
upset delicate ecosystems and create
an urban wasteland’).

Computer-stimulated philosophy is
seldom my cup of tea, any more than
quick chapters summarising progress
since Babbage. Inbetween these re-
grettable extremes ofindulgence, John
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Lewell has a good primer on profes-
sional-standard graphics. | can’t wait
for a flight simulator on a parallel-
processing set-up one of these days, or
nights.

Cad, bad and
dangerous to know

Title: CAD/CAM with Personal
Computers

Author: Patrick R Carberry
Publisher: Tab Books

Price: $14.95 (paperback)

Yet another all-American Tab paper-
back (there are over 750 to date), this
one addresses the superficially tanta-
lising area of computer-aided design/
computer-aided manufacture (CAD/
CAM) using only a PC and, frankly, it'sa
real dog’s dinner.

It is for a start ironic that a book
trumpeting computer-aided design
should be padded out with such a
wealth of execrably duff illustration.
More seriously, while it's true that
CAD/CAM applications for mainframe
and minicomputers have revolution-
ised industry, it's rather stretching it to
imply that with cheap software and a
fewoddsandsods‘you,too,cantapthis
space-age technology for an amazing
range of time and money-saving ap-
plications’.

You can have a bit of fun with
graphics, but you cannot design your
own VLSI chips or, for that matter,
re-invent the mousetrap using CAD/
CAM techniques on an average micro.
Aboutthe onlything|’'veseenwhichisa
startlingly original, quasi-CAD applica-
tion for the kind of micro most happy
hackers can or might one day be able to
afford is the soon-to-be-released Mac
Publisher. It is not mentioned here.

This book, alas, is all overthe place —
dodging about between fatuous potted
history (‘The cost of computers has
dropped tremendously in the past 35
years’) and simplistic explanations
('Some of the most popular auxiliary
storage devices used today are the
following: *Tape cassette players
*Floppy disks *Hard disks. These are
shown in Figs 1-10'), or indigestibly
technical asides (‘'The magnetostrictive
digitizer functions like the sonic digitiz-
er,.exceptthatwire, as opposedto air, is
used as the interface to receive the
signal to be transmitted’) and glib
statements of the obvious ('When a
user designs something on aCAD/CAM
system, the images that are generated
need to be sent to either a printer or a
plotter’).

There is an attempt to review such
established (and pricey) packages as
AutoCAD, CADplan and FutureNet
DASH-1 for the IBM PC, or Robo-
graphics CAD-1 for the Apple Il, but
this section, too, is confusingly bitty.

On the whole, as you may have
gathered, | wasn’t much for this book.

Try this for synthesize

Title: Electronic & Computer Music
Author: Peter Manning

Publisher: Oxford University Press
Price: £19.50

It'sasource ofimmensereliefto methat
Mozart came before Moog, or that
Donizetti quit before the digital revolu-
tion. Try as | might to come to terms
with Parisian musique concréte or
Cologne’s Elektronische Musik, let
alone Zappa or Zinovieff, cloth-eared
insensitivity as a rule prevails. All
aggressively avant-garde music, so
cunningly concocted from manipu-
lated juice, tends in the end to sound to
me like ademented plumber’sconcerto
forklaxon, bin-lids, doorbell and under-
water drills.

| have a sense of shame about this.
When Radio 3 recently hammered out
its Karlheinz Stockhausen week, | did sit
for hours hoping for revelation, yet still
had finally to admit that I’d get as much
from sitting with my ear pressed to our
Hotpoint doing a full 91b boil wash.

Notwithstanding this Philistine
streak, let me say at once that | envy
Peter Manning’s empathy and greatly
admire this excellent book. It's a lucid,
well-informed and thoroughly enter-
taining history of 'artificial’ music from
its first (19th century) stirrings, through
its uncertain progression until the
second world war, the explosive, ‘clas-
sical’ 1950s, and thus to the extraordin-
ary strideswhich have been madeinthe
last couple of decades, especially in
works for tape, live electronic music
and the use of electronics in rock.

A (Durham) academic with consider-
able hands-on experience of computer-
ised ker-plunks, Mr Manning strikes a
nice balance between critical perspec-
tive andtechnical know-how, butdo not
imagine either is by any means easily
absorbed.

If your musical acuity is as pin-sharp
as your predilection for sounds as
science, | don’t imagine you’ll find a
more readable résumé of this fascinat-
ing, frustrating field. Those who do not
know their Nyquist frequency from
their elbow might be better advised to
take up the banjo or stick with Music
Works on the inestimable Mac.

package that's fun, fun, fun.

Still, Mr Stewart'squite right—Cisan
up-and-coming language (its popular-
ity is likely to accelerate even more
when (or if) bulk deliveries of IBM’s
PC/AT. begin in earnest) and he's right
againwhenhesaysyoudon’t havetobe
Unix-based to have a go with C.

What you will need is a C compiler
and the presence of mind to master
compile and link commands, C input/
output, parameters andrelational oper-
ators, not to mention recursion, multi-
file and bit-level operations.

If any of that sounds absorbing, then
Warren is all set with a well-structured
and nicely presented tutorial which
does not, he says, require prior know-
ledge of Basic or any programming
experience at all (although | would not
recommendyoutochanceit)andwhich
will certainly give you a good feel for C.

How you might then choose to go on
and do something useful with C is not
within the scope of this book. It’s strictly
forcompulsive programmers, but of its
kind is a recommended buy.

For those in peril
using C

Title: Surefire Programming in C
Author: Warren A Stewart
Publisher: Tab Books

Price: $16.95 (paperback)

I'dhave called this book ‘The Cruel C’ as
Idon’tfindthe Unixenvironmenthalfso
surefire and inviting as Warren A
Stewart clearly does, nor am | wholly
convincedthatCcombinesthe speed of
assembly and the ease of Basic in a

See Jim run

Title: Microcomputing and Children
Author: AJ Obrist

Publisher: Hodder & Stoughton
Price: £5.95 (paperback)

Hats off to Edna Pollard. Edna coped
most efficiently, says the author, with |-
his handwriting and the word proces-
sor. Mrs Obrist, too, deserves a men-
tion. She apparently contributed much
from her wide experience of education
and succeeded in keeping people away
while author Obrist tackled critical
periods.

Here are just a few of the penetrating
things this crack team have come up
with:

"The microcomputer (or micro as we
shall call it) has only appeared very
recently.’

'Micros should prove justas compell-
ing to mothers as to fathers.’

‘Parents and teachers {(and other
people) are all involved in bringing up
children.’

‘Every normal child learns to speak,
notatschoolbutinthe home. Whatelse
do they learn? Well, for instance, they
learn to walk and they learn how to
dress themselves.’

‘Given the enormous number of
home micros, it is to be anticipated that
many could be used as a truly effective
aid for our childrens’ education.’

'Teachers on the whole are now
familiar with the micro. If they are not
then it is quite easy for them to find out
aboutit.

"The micro has a memory too, so that
it can “remember” the program which
tells it what to do.’

‘Rapid change is difficult to cope with
successfully, and in a situation as
diverse as the one we are considering
this is even more true.’

This book is 124 pages long.
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ROTATION

ROTBIT (Datasheet 1) from
Andy Armstrong of
Newcastle-upon-Tyneis a
short and speedy version of
BITROT (PCW, July).

Andy uses a much
improved algorithm to cut the
routine’s length from 69 to
only 17 bytes and reduce
execution time to only 919
clock cycles (assuming that
the loops don‘t cross a page
boundary).

The rotation is useful for
converting screen-mapped
graphics based on an 8-bit by
8-bit matrix (eight bytes
stacked vertically) to printer-
ready bit-image values. This is
necessary when dumping
normal screen formats to
Epson standard printers.
Video logic usually maps the
eight bits in each byte to a
horizontal line of dots but
printers expect each byte to

David Barrow presents more documented machine code

routinesandusefulinformation fortheassemblylanguage

programmer. Ifyou haveagoodroutine,animprovement

orconversionofonealready printed, orjusta helpful

programming hint,thensenditinandshare it with other

programmers. Subroutines forany ofthe popular

processors and computers are welcome butpleaseinclude

fulldocumentation. Allpublished code will be paidfor.

Send your contributions to SubSet, PCW, 32-34 Broadwick

Street, London W1A 2HG.

encode the bit-image data of a
vertical line of eight dots.

Many home computers use
an eight by eight matrix for
both graphics and
alphanumerics in
monochrome modes. In these
systems ROTBIT couldbe
used for turning single
characters around in steps of
90 degrees to produce

‘movement. However, colour

and high resolution graphics
systems can utilise quite
varied bit-attribute mapping
and a much more
sophisticated, system-specific
routine would be needed to
produce the same effect.
ROTBIT would be SubSet
Class 1 if only the registers
and flags used in the routine
were returned unaltered on
exit. The only way to do this is
shown in Fig 1. Unfortunately,
this slight enhancement
would add 12 bytes to the
routine’s length, four bytes to
its stack use and 36 clock
cycles to its execution time.

RTS 1Exit, rotation completed. &0

cycles code

t

ENTRY PHP 1S8ave flags to stack first, 3 as
PHA 1followed by accumulator, 3 48
XA 1then X and Y index registers 2 BA
PHA 1both pushed via A. 3 48
TYA 1This leaves A = Y, with 2 98
PHA 1flags N & Z set for Y value. 3 48

1

] Routine code

]

EXIT PLA 1Restore Y and X index registers 4 &8
TAY 1¥rom stack via A. 2 AB
PLA 1 4 48
TAX ] 2 AA
PLA 1Restore accumulator, then 4 &8
.PLP tfinally the flags. 4 28

'
RTS tExit with all register and &0

] flag values as on input.

[

Fig 1

1

1= ROTBIT Rotate an 8 x 8 matrix.

[

1J0B To rotate an 8 x 8 bit matrix, stored as eight

] contiguous bytes in page zero, clockwise by 5@

] degrees, storing the result similarly.

1ACTION For source byte 7 to source byte @

) [ Read source byte to accumulator.

] For destination byte 7 to destination byte @

1 [ 8hift accumulator asb to Carry.

T Rotate Carry into destination byte msb. 1 1

'

1CPU 6582,

1 HARDWARE None.

1 BOF TWARE None.

. —

+ INPUT 8-byte source matrix in M@ to M7.

1 OUTPUT 6-byte destination matrix in M8 to MF.

[ A=@ X =Y a $FF. P changed.

3 Bource (M3 to M7) is unchanged.

1 ERRORS None.

3REG USE PAXY

tBTACK USE @

1RAM USE Mm@ to MF inclusive.

1LENGTH 17

1CYCLES 919

'

1CLASS 2 —di screst #interruptable *promabl e

1-Renne +reentrant #relocatable #robust

v

'

ROTB1T LDY #7 1Index / count of B-byte source. AB @7

'

RB-SRC LDX #7 sIndex / count of B8-byte dest. A2 07
LA Ma,Y 1Read next mource byte. B9 M2 o2

'

RB-DST ASL A 1Shift next source bit to Carry 2A
ROR MB,X tand rotate into next dest. byte. 76 MB
DEX 1Repeat for 8 source bits into cAa
BPL RB-DST tmub of 8 destination bytes. 10 FA

+
DEY 1Repeat for all 8 smsource bytes. 88
BPL RB-8RC L 190 F2

180 BIT
ROTATION

Datasheet 2, from John
Hardman of Welling, is a Z80
version of the 8-bit by 8-bit
matrix rotation. Designed
specifically for rotating
characters in situ, it is called
ROTCH.

The first part of ROTCH
forms the rotated matrix in.
reverse order in stack
memory. This process
destroys the source. The
second part pulls the eight
bytes of the rotated matrix
from stack and restores them
to the source matrix space in
the correct order.

ROTCH is SubSet Class 1
standard. All registers and
flags used by the routine are
preserved on stack during its
aqperation and, like ROTBIT,
this adds four bytes to the
stack use (AF and BC only are
saved for this purpose: the
saving of HL is due to the
routine’s pointer
manipulation). However, the
280 PUSH and POP
instructions act on any double
register and so only four
bytes are added to the length
of the routine itself.

Because the full 2-byte AF,
not just A, has to be pushed,
the stacking of the
8-byte result in ROTCH takes
16 stack bytes.

Datasheet 2 |

3= ROTCH Rotate an 8 x 8 matrix.

1

1J0B To rotate an B X 8 bit matrix, stored as sight

) contiguous bytes, clockwise by 9@ degrees, storing
] the result in the original source space.

1ACTION Address matrix byte O.

] For count of B

[ Save matrix pointer.

For count of 8

]

1

1] [ Shift addressed matrix byte lmb to Carry.
] Rotate Carry into accumulator lsb.
] Increment matrix pointer. 1

] Restore matrix pointer.

1 Push accumulator value. 1

1 Address matrix byte 7 + 1.

t

'

1

]

For count of 8

€ Pull to accumulator.
Decrement matrix pointer.
Move accumulator to addressed matrix byte. 1

i8@.

8-byte block of RAM containing matrix.
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1 SOF TWARE L 3 U IF dst-ptr < src—ptr
g - ] THEN [ Accumulator = (src—ptr).
1 INPUT HL address 1st byte of B-byte source matrix. : SHHC ‘!"‘“’Y (dst-ptr to src—ptr -1) to
10UTPUT HL add s 1st byte of B8-byte destination matrix, memory (dst—ptr + 1 to src-ptr).
a (i.e. HL is unchanged). ] (dst—ptr) = accumsulator. 3
1 All registers and flags are unchanged. 1 ELSE [ Src-—ptr = dst-ptr. 3]
1ERRDRS None. [] Dst—ptr = dst—ptr + 1.
tREG USE HL ] 8rc—ptr = src—ptr + no. of columns — pass—cnt. 3
18TACK USE 2@ ] Restore src—ptr.
1RAM USE None. (] Brc—ptr = src—ptr + 2.
tLENGTH 32 T Pass—cnt = pass—cnt + 1. 1
1CYCLEB 3191 '
1 1CPU 6809,
tCLASS 1 #discreet #interruptable #promable 1 HARDWARE RAM containing matrix.
T #reentrant #relocatable #robust 1BOFTWARE  None.
] 1] 3
3 3 INPUT X addresses 1lst byte of matrix.
ROTCH PUSH AF :Save flags and registers for FS T A contains number of columns (1 to 25461 SO = 255&),
PUSH BC tuse in ROTCH. cs 1 B contains number of rows (1 to 2561 $OB = 2348).
LD [ - § 1Sat count for 8 result bytes. @E @8 10UTPUT Transpose of source matrix occupies matrix space.
] 1 CC is changed.
RC—RST PUBH HL 18ave pointer to matrix byte @. ES 1 All other registers are unchanged.
LD B,8 18et count for 8 source bits. 256 @8 1ERRORS Loop count error if input number of columns = 1.
1 1REB UBE A B X CC
RC-8RC SRL (ML) 1Get next source byte lsb shifted  CB 3E I STACKIUSERRGI RIS
RLA tinto current result byte 1sb. 17 1RAM USE None.
INC HL 1Point to next source byte and 23 1LENGTH (53
DJNZ RC-8RC irepeat until result byte filled. 18 FA 1CYCLES Not given.
' ]
POP HL tRestore pointer to matrix byte @. E1 1CLASSB 2 —discreet #interruptable #promabl e
PUSH AF 1Push current result byte. FS I LA aeLocatable REoCUSE
DEC C irepeat until all B result bytes in @D :
IR NZ,RC-RST irev di i tack mamory.
. 2 LR G i 335 Y 22 OSMATR PSHS U,Y,X,D 1Save registers used in OSMATR. 34 76
3... Loop RC-SRC leaves B = @. LEARS -7,8 tAllow for variable storage. 32 79
1. MO 1t € tack t trd . DECA t8et col-cnt = no.of cols. - 1. 4R
; ve resu rom stac 0 matrix mesmory, reversing order CLR 6,8 1Set pass—cnt = . &F b6
b c,8 1Set BC = 8, add to matrix pointer OE @8 , TR ERIMSgEaRtr = dstoptr. 1F g2
ADD HL ,BC 1to address byta following matrix. a9
LCoL 8TY 8 1Save src—ptr at pass start. 1@ AF E4
Lp B,C Set t 5 2 e R
y ¥ 18et count for 8 destination bytes 41 LDE @,8 Toelronecit o th Eb 68
RC-DST POP AF 1Pop next result byte. F1 !
ol o oS i e S B LROW S8TY 2,8 1Save src—ptr for comparison. 19 AF 62
LD (HU),A  1and store result, repeating for all 77 o2 oLy e & LS I I xE
DJINZ RC-DST a R irotation nee . src—ptr
. e Lo~ everaefender e BLT LoK 1above dst-ptr then rotate. 2D o4
POP BC 1Restore registers and flags ci '
POP AF Rl RgCH, andllaxile n?th F1 TFR X,Y tElse aqualise src—ptr and 1F 12
RET irotated matrix in same space. co BRA LSKP :dst—ptr ready for increments. 20 13
'
s 1... Rotate all memory betwsen destination and source pointers,
t... moving byte at src—ptr to location at dst—ptr.
1
transfer the result after LOK  BTD 4,8 18ave col—znt & raw—cnt. ED &4
transposmon, then see LoA v t18et byte at (src—ptr). AL A4
MATRAN (PCWSeptember’ TFR YU 1Move src—ptr to shft—ptr and. 1F 23
5 o 3 8TX 2,8 isave dst—ptr for shift end test. AF 42
0n|y 26 bytes_ The extrab7 SHFT LDB ,-U 1Dac shft—ptr & move next shift Ebé C2
o b 818 1,u tbyte higher by one location. E7 41
OSMATR from Richard bytes of OSMATR is the cost U 2.8 1Tast 14 shit-ptr at dst—ptr 11 A3 62
Bamford of Nottingham is a of sophistication. \ - YrigneatiggRuntilils sos, shifthdong. 2457
6809 routine to transpose a For the record, the 6502 STA  ,X 15tore rotated byte to dest. A7 84
matrix of single byte elements own-space transposition, , Loo L8 fEestoneRcolicnti&inowscnt s EC (&8
in its own space. TRANS (PCW November, 1
HH H d H LBKP LEAX 1,X s Increment dst—ptr. 38 o1
Transpo_smon is the action 1983), |s'102 bytes long. The S5 e T oave T comoent | eng s
of converting from storage Z80 equivalent, OSMTRN EX6 X,Y 1move src—ptr to X for incresent. 1E 12
L o '
row after row in memory, to (PCWJar_1uary, 1984}, is only LB 7,8 O ARACACN Cofln o] (e T
column after column. The 35 bytes in length but uses a SUBB &,8 1pass—cnt then add to EB 66
D A R ABX t t dd -
action of OSMATR onasmall  slower method involving . ASySanlytas next Sre acuces 8
matrix is shown in Fig 2, more exchanges. As yet, no Eda v peemmg e v ¢ &2
. T ore row-cn roa stack. E 2
If you don’t need to putthe  one has submitted a DECE TRRBESt far FoUScrt mm ont pass. S
tesult matrix in the same transposition routine for the BNE  LROW 1 26 CC
. 1
space as the source, or can 8086 or 68000 series. pECA i Rapwsti[f 0B cal-cit pa PPy
BE@ TERM tthen end. 27 @9
1
LDY 8 1Restore pass start src—ptr and 1@ AE E4
R N ¥
EoLs/iHohs SeartifponRroNIoHinaRicn LEAY 2,Y 1increment past completed part. 31 22
4 3 al a2 a3 a4 bl b2 b3 b4 c1l c2 c3 c4 INC 6,8 1Increment pass—cnt, pass done, &C 66
BRA LCOL tand go do another pa 28 BB
Gazsessasont! 0
3 o2 al e2—>a3—ra4—bl’ b2 b3 b4 c1 c2 c3 c4 TERM LEAS 7,8 iClean up stack variable space 32 &7
PULS U,Y,X,D tand restore registers used. 35 74
3 1 a1 b1 Gazrasras—rb29b3Ibarc1] c2 3 ca g\/oLg RESTE Mlwstr Txltr anspossd’ 3%
7 at b1 c1 a20as5aa—b2! b3 bA 2 3 ca '
2 1 alt bi cl a2 b2;-3—)n4—)b3—)b4—)c2] c3 c4
1 2 al bl cl a2 b2 c2 nSSlA—)hSl b4 c3 c4
1 1 al bl ¢l a2 b2 c2 a3 b3';-4—)b4—)c3] c4
(] (] al bl cl a2 b2 c2 a3 b3 c3 a4 b4 c4

End: Column following Column.

Fig 2
1
1= OSMATR Own Space Matrix Transposition.
1
1 JOB To transpose a 2-dimensional array, or matrix, of
] single byte elements, in its own space, with

[ sequential row storage becoming sequential column
1 storage, or vice versa.
1ACTIDN Col-cnt = no. of colusns — 1.
] Src—ptr = dst-ptr.
Pass—cnt = @.
FOR col-cnt
[ Bave src—-ptr.
Row-cnt = no. of rows.
FOR row-cnt
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SCREENPLAY

With padded gloves and silky shorts, Stephen Applebaum enters the ring

to challenge Frank Bruno. He also suffers mental problems while

bouncing on a spring, and goes on the road across the US. Just some of

the scenarios featured in this month’s top games selection for the

Commodore 64/128, Spectrum and Amstrad.
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Below the belt

Title: Frank Bruno’s Boxing
Computer: Spectrum 48k,Commodore
64, Amstrad

Supplier: Elite Systems

Format: Cassette

Price: £6.95, £7.95, £8.95

Slightly bruised after last month's
excursion to the land of the rising sun, |
now find myself thrown into a boxing
ring in the middle of Wembley Arena,
apparently as a challenger for the
I world title in Frank Bruno’s Boxing
| from Elite.

If you've played Punch Out in the
arcades, you'll have some idea of what
Frank Bruno’s Boxing is all about. For
those who haven't, it’'s a game where
you control a wire-frame boxer as he
fights several computer-controlled
fighters, each of which has a very
different interpretation of the Queens-
berry Rules — in other words, they

Wt
’.‘L-i:-i:q';"'%'

cheat. Elite’sgameis virtually identical.
Soon after the program has loaded
from cassette, a prompt appears asking
for the player’s initials; that done, the
fight can begin. Before you can throw
any punches, you have to wait for your
antagonist to go through his ritual
warm-up. As he goes through his
pre-fight callisthenics, you have a
chance to see his speciality. In the case
of the first boxer, Canadian Crusher,
that means a bear hug; on the other
hand, Fling Long Chop, the second
challenger,wouldn’tlookoutof placein
Way Of The Exploding Fist with his fast
kicking and lightning movements.
There are seven pugilists who have to
be faced before the world champion
can be taken on.
Aseachoftheboxersoccupies quitea
lot of the Spectrum’s memory, all,
except Bruno, are stored on the B-side
of the cassette. None of these can be
loaded until you have obtained a
special password from winning a bout.

The graphics used throughout Frank
Bruno's Boxing are of a far higher
standardthan any | have seeninsimilar
games onthe Spectrum. During a fight,
the player is given a view of the action
from behind Bruno’s back; this shows
Bruno, his opponent, and the crowd
outside the ring. Above the main
display is a box containing two bars
representing the strength of the two
boxers. Each time a fighter receives a
blow, the bar diminishes, while the
opposite happens when he lands one,
so the way to knock out a boxer is to
bludgeon him until his strength falls to
zero.

Frank Bruno’s Boxing is as big as the
man himself and twice as hard. It'll take
a long time for anyone to reach the
world champion, and even longer to
beat him.

If you want a game that's going to
pose a challenge for more than just a
few plays, get hold of this one: you
won’t be disappointed.
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Temple of doom
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Title: Abu Simbel (Profanation)
Computer: Spectrum 48k

Supplier: Gremlin Graphics
Format: Cassette
Price: £7.95

Gremlin Graphics has produced some
excellent programs recently and to
reflect this, | have included two in this
month’s Screenplay. First off is the
strangely-named Abu Simbel (Profan-
ation).

Somewhat deceptively, the game’s
cassette inlay sports an Indiana Jones
type figure leaping over a grotesquely
large spider. In reality, the character
featured in Profanation is closer to
Q*Bert than Harrison Ford, and hardly
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comparable to a human in any respect
— except, perhaps, for the fact that it
has two legs. That aside, Abu Simbel is
a high-quality ladders and levels game,
and an extremely difficult one to boot.

Quite simply, the idea is to enter the
temple of Abu Simbel, built 3000 years
ago by Rameses|l, andfindthetreasure
hidden within. Priorto your expedition,
no-one had attempted to explore the
temple, put off by the curse placed oniit
by its creator. It would have been better
if you too had heeded the stories, as far
from being superstitious nonsense
they are all true, and you soon find
yourselfinalotoftrouble. The only way

tobreakthe spellcastby Ramesesllisto
reach the temple’s mortuary chamber
and discover its secrets.

Searching the temple takes a great
deal of time and concentration, and
certainly isn’t for anyone who gives up
easily: forexample, ittook me well over
45 minutes to get through the first
screen.

The instructions supplied with Abu
Simbel are rather sparse, so I'm not
sure how many rooms there are to
explore. | managed to get through five
of them, each of which was garish in its
decor and very detailed. Wandering
around some of the chambers are

well-animated snakes, spiders and
bats, all of which are fatal to the touch.
Even being splashed by water dripping
from the ceiling proves calamitous. As
you find yourself bumping into these a
great deal, Dinamic, the Spanish com-
pany that programmed Abu Simbel,
has been kind enough to give you 10
lives to play with. However, if your
game skills are as wanting as mine,
you'll probably find that not even these
are enough.

Abu Simbel (Profanation) is not
particularly original but is well-prog-
rammed, and a lotof work has obvious-
ly gone into the graphics.

1.0S ANBELES TO ALBUDLERQUE
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Pumping gas

Title: The Great AmericanCross-
CountryRoadRace

Computer: Commodore 64/128
Supplier: Activision

Format: Cassette

Price: £9.99

The Great American Cross-Country
Road Race is no ordinary motor racing
game; it is a colourful odyssey across
the varying terrain of the US. Although
there are obvious touches of Pole
Position and smatterings of Enduro,
Road Race is a classy program with
some inventive moments.

The object of the game is simply to
drive from the east coast to the west

coast of the US, on what must be some
of the country’s busiest highways.
There are four races, the longest of
which is the American Tour, taking in
every city between the two coasts.
Shorter, but no less arduous, are
straight runs between two major cities;
Los Angeles to New York, Seattle to
Miami, or San Francisco to
Washington.

After selecting a race, a map screen
allows you to choose a route. Not only
does this allow you to plan your route,
but also helps you avoid bad weather.

During arace, you are presented with
a view looking down the road. Below
the main display is a mileage indicator,
a speedometer, a rev counter, and a
radar for detecting police cars. Gear

changes can be made by declutching
(releasing the fire button) and pushing
the joystick forward. Pulling the stick
back causes the car to break.

As you speed along the road, other
cars, motorbikes andeven lorries hurtle
pastinabundance, buttheycansoonbe
caught by putting your foot {thumb)
down on the gas. Rememberto keep an
eyeonyourfuelgauge—it'seasytorun
out of gas and have to pump the
accelerator all the way to the next fuel
station.

Onsome ofthelongerracesyou have
todrive throughthe night, watching out
for any grey objects that emerge from
the darkness. These are either sign-
posts or other vehicles, so they're best
avoided. When you finally reach a city,
the word ‘welcome’ flashes up on the
top ofthe screen andatune, plagiarised
from Pole Position, plays to herald your
arrival.

Unlike many of the current racing
games, The Great American Cross-
Country Road Race has plenty of
variation; there are snowy wastelands
todrive across, raindrenched highways
to skid over,andeventhe odd police car
to outmanoeuvre. Highly recom-
mended for those who yearn for the
open road.

2000
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Mental Problems

Title: Thing on a Spring
Computer: Commodore 64
Supplier: Gremlin Graphics
Format: Cassette

Price: £7.95

Thing on a Spring is the second of the
two games reviewed from Gremlin
Graphics, and is by far my favourite. In
some respects it is similar to Profana-
tion as once again you have to jump

around different levels, exploring lots
of trap-laden rooms. However, unlike
the former, Thing on a Spring contains
several mental problems which give it
greater lasting appeal.

Instead of Pharaoh’s curses and
poison spiders, Thing on a Spring
contains an evil, megalomaniac goblin
who is wreaking havoc on the world
from his underground lair. Unless he
can be stopped, the planet will be
sucked dry of all its wealth and trea-
sures and held to ransom by the

subterranean monster.

Apparently, the only one who can
save usis Thingon a Spring, acutelittle
character who bounces around the
screen like Zebedee on speed. Before
he cankillthe goblin, ourhero mustfind
nine pieces of a jigsaw which, when
assembled, willyieldaclueastohowhe |
can be destroyed. While searching the
goblin’'s underground installation,
Thing often comes into contact with
some of the monster’s followers; these
dastardly creatures have the fatal habit
of rusting Thing's spring to the point of
disintegration. Although luckily some-
one has left cans of oil lying around, so
allis not lost.

In play, Thingon aSpringisoneofthe
most amusing and essentially frustrat-
ing games | have reviewed in a long
time. As well as bouncing around the
various platforms of the goblin’s fac-
tory, there are elevators and moving
floors to be negotiated.

It took me a long time to realise that |
couldn’t use the elevators without first
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finding a special parcel containing a
gadget to allow me to do so. There's a
lot more of that kind of thing in this
slightly offbeat game.

Thing on a Spring is eclectic in its
scenariobutistotally originalinthe way
it has been executed. Great graphics
and wonderfully playful music make

this a better than usual platform-and-
ladders game for everyone who likes a
challenge, although not at the expense
of the odd chuckle.

Magic practice

Title: Wizard

Computer: Commodore 64, other
versions planned

Supplier: Ariolasoft

Format: Cassette, disk

Price: £9.95,£12.95

Wizards and magic have been part of
folklere for centuries, and have recently
undergone arevival due to the popular-
ity of fantasy books such as Lord of the
Rings and their many offspring.
Wizards also made their way into the
world of computer games with rapidity,
bolstering the popular conception of
programmers as people living in a
dream world.

Despite this saturation of the compu-
ter games world with fantasy and
adventure, Wizard presents magic in a
slightly new light although not a new
format. You will see from the screen-
shots that this is in part a platform-and-
ladders game, the novelty being the
addition of magic, and the clever wayin
which the program works.

The wizard lives in a collection of
caverns occupied by strange creatures
with stranger habits. The only other
things in this unusually limited world
are diamonds, jewels, goldbars, pearls,
ropes, fires, ladders, machines, magic,
weird electrical phenomena . . . the list
is seemingly endless. The wizard’'s sole
purpose in life is to gain greater
experience and to become a better
wizard, butyou in your adopted perso-
na are really after the chance to
progress to the next level and score
points. As usual, this attitude hinders
the game a little, but then we do all live
in the real world, not a programmer’s
imagination.

In your role as wizard, you enter the
caves via an easy cavern where you can
work out what you need to do; you also
get practice in the simple methods of
dying like falling off rocks or jumping
from ropes high upinthe air. When you
do proceed to the next cavern, things
become more exciting, and you are
chased around and treated as a casual
object of random malevolence. Fortu-
nately, you can acquire spells that will

help you out of some of the more
difficultsituations. Thesé don‘tlastvery
long, so don’t wait but use them as fast
as you can wave your arms in the air.

The animation, sound and colour for
the caverns and their denizens are
superb, and are full of neat little
touches. It's worth using lateral think-
ing to discover how to pass some of the
objects in your way. Even if things look
desperate from the start, don‘t despair:
thereisalotofmagicinthecaverns,and
you can trigger it quite accidentally.

If you get bored with the screens
available on the disk, or you can’t
manage their difficulty, you have the
opportunity to design your own, up to
99 of them. Although these cannot
include all the features of the original
set of caverns, you can prepare some
very nasty surprises for your enemies
(or friends). | only made it as far as the
seventh screen at the lowest of several
levels and at an average speed, so you
should have afew sleepless nights with
this one.

All in all, Wizard is rather more than
just another platform game.

K8y, what do gou want to¢ do now?
centep ?p t offic
tis is $he lobby 0f the Festeron Pos
ftice. The walls are lined with snall
Private mailboxes and wanted posters., A
gervice counter runs along the entire
iength of the roon
Your boss, Cris is benhind the
service countcr r-.xnng other penple s
rostCcard
p hides the pnstt.rds auay as
Hhepe have wou been?
,rhs an!rllv aydreaning ,aﬁn e
oen lonking everywhere for you!

Your score just went up by 1 point!
6our total sgore is'i out y( 18

at next?

Not what it seems

Title: Wishbringer

Computer: Commodore 64 plus others
Supplier: Infocom, Softsel

Format: Disk

Price: £31.95,£34.95

This is yet another release from the
master of the adventure game, In-
focom. As usual, this is a text-only

adventure with masses of detailed
description and lush prose. The game’s
packaging is also up to the usual
standard and includes the game disk,
an official postal map of the small,
sleepy town of Festeron, a special-
delivery letter for the proprietor of Ye
Olde Magick Shoppe, a local history
release of the Legend of Wishbringer
and amysterious glowingstone. As this
is an introductory level Infocom adven-
ture, thereisalotofgeneralinformation
on the company’s adventures.

The basic scenario is that you are a
daydreaming postal clerk for the local
Post Office. Your boss, Mr Crisp (or
Corky to the librarian Miss Voss) is a
cranky, nasty man who asks you to
deliver the special-delivery letter to the
Magick Shoppe and hurry up about it.
This presentsthe game’s first difficulty,
asyou needtowork outhow to passthe
uncommunicative gravedigger in the
murky and mysterious graveyard full of
tombstones and old bones.

Alternatively, you could try to pass
the extremely mean, vicious and hun-
gry poodle in the street. When this is
done, things start to happen, and you
eventually find your way through to the
Magick Shoppe where you are greeted
by an old woman. She asks you to read
the letter to her (which you should not
have opened until this point—itadds to
the atmosphere of the story).

Youdiscoverthatallis notasitseems
in the sleepy little town, and set off to
discover the Evil One who has kidnap-
ped the old woman’s cat. Who knows
what darkness may bring, and why
does Festeron look so different in the
twilight and the fog? You will have to
play the game to find out, as | didn't get
much further than back to town after
delivering the letter.

Just remember that all small, quiet
towns aren’t what they seem — nor is
everyone exactly who you imagine
them to be. Think of Norman Bates at
the sleepy Bates Motel.
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SYSTEMS

DIRECTTO YOU AT WHOLESALE PRICES

COMPUTERS MONITORS
Microvitec 1431 ...................... £185
Microvitec 1451 .................... £279
Philips BM7502..................... .£83
DFS (Acorn) ... £90
280 2nd Processor ...................£389 DISKS
6502 2nd Processor.................. £189 D/SD/DSOT ............... £20 (box of 10)
CBMG64 ...................... Available for- (Fully guaranteed)
Sinclair...................... export box of 10
PRINTERS MODEMS
Canon PW1080A...... Pace Nightingale ..................... £130

Canon PW1156A ..
Kaga KP810 ....... BUSINESS SOFTWARE
Epson RX8OF/T........ Lotus 1-2-3/Symphony ... £302/£431
Quendata 20cps ..................... dBaselllidazz................ £343/£437
Juki6100 ... Multiplan .......................... £132
BUSINESS COMPUTERS

. A Sanyo MBC550 .................... £850
View ... .. £48
Wordwise +................. A £48 @ Price includes VAT at 15% and delivery is
DiscDoctor............................. £29 FREE in the UK.
Printmaster....................... ... f29 @ To order just send a cheque or postal order

to us and the goods reach you fast.
@ Trade enquiries welcome.
@ Remember, our name s our guarantee.

DATA RECORDERS
OMega ... £21

MACOB SYSTEMS

. 8 Lister Gardens, London N18 1HZ. Tel: 01-803 1622

® Expandable to 2Mbytes per card
® Increases DOS beyond 640k

® Variable size print spooler

. Forthose in Support

Telex: 8954029 att. MACOB /

RCS COMPUTER SERVICES
Satisfy vonr needs for by inteqraved Sofware

TRAINING

c/ w SERVICES

B Courses M Workshops
W Surveys M Consultancy

Wide range of short courses in one-day modules.

For Writers and Secretaries:
DisplayWrite2 WordStar2000
WordStar WordCraft+Link

Going into Print? We'll show you how with TypeFit.

Arethey getting the message?
Hello World: BT GOLD etc for the ordinary user.
Polaroid Palette and Graphic Software options.
TopClass for those preparing computer based tutorials
For the Numerate
Pegasus Accounts
Cash Flow Planning with Lotus

MultiMate

Our famous Barefoot Engineer
The Technicians Course PC/XT
For would-be DATA WARRIORS
Lotus 1.2.3; Symphonyv; dBase I1I; Framework.
Smart; Logistix
And for those feeling the Heat of Battle
Workshops in a range of products.
Progress your projects and benefit from new ideas,

C/WP COMPUTERS |
Willow House, Willow Place, London SWI1P 1JH
Telephone: 01-828 9000

A MEMORY BOARD
A RAM DISC
A PRINTER SPOOLER
BUFFER

A PARALLEL/SERIAL
INTERFACE

nterprise House,
North Feltham Trading Estate,
Feltham, Middlesex TW14 0RX.
Tel 01 844 1333/1200 Telex: 916581

TALL TREE
SYSTEMS
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PASCAL GREP
UTILITY

This is the Unix GREP
function written as a Pascal
program in Turbo Pascal for
the IBM PC. It should be easy
to convert to Pascals for other
machines. The GREP function

Ourmonthlyselection of hardwareandsoftwaretips forthe popular

micros. Ifyou have afavouritetiptopasson,senditto TJ’s Workshop,

PCW, 32-34 Broadwick Street, London W1A 2HG. Please keep your

contributions concise andencloseastampedaddressedenvelope if

youwantthem returned. We will pay £5-£30forany tips we publish.

PCW canacceptno responsibility fordamage caused by usingthese

tips, andreaders shouldnotethatany hardware modifications may

renderthe maker’s guaranteeinvalid.

allows you to search for the
occurrence of a specific string
in one or more programs and
todisplay all occurrences of
the string and where they
appear on the screen.

Use is made of the
windowing facility in Turbo
Pascal but this can be avoided
or omitted for other
machines.

Finnban P Murphy

BREP.PARS

Searches one

printer.

e A

PROGRAM GREPj§

WRITTEN BY F.P.MURPHY, CORK, IRELAND
or more files for each occurance of a

distinguishing between uppercase & lowercase if necessary, and outputing
the complete line together with its line number to either the console or

written for use on an 1BM PC using TurboPascal and PCDOS 2.0.

30/01/1985

specific pattern,

METEVRVEVRVEVEF VRV

FUNCTION EXIST {ftlename : filestring)

VAR 11 @ files

BEGIN
Assign(Fil, Filename);
(41-) Reset(Fil) (§1+43;
EXIST := (IORESULT = O)

END;

PRUCEDURE BEEF;

BEGIN
Sound (900); Delay(200); NoSound;
END

PROCEDURE INITg

LABEL  B1;
VAR ch : char;
voi 1 byte;
BEGIN
CirScr; Writéln( GREF
Max_no_files := O;
Repeat
B1: max_no_files

Write(‘Search file nama (CR

end;
for i:= 1 to {4 do begin

(namearraylmax_no_filesd <> °
GoToXY(60,Y)s Write( UNKNOWN/INVALID FILE °); Beep; GoToXY(1,Y+1);
max_no_files:= max_no_flles ~ 1; GoTo Bl;

TYPE
stringB0 = string(80);
filestring = stringl14);
VAR
In_File [ texts
Out_File : texts
NameArray arrayl1..10) of filestrings
OutFileName fllestrings
Pattern stringB0;
InLinet stringfo;
InLine2 string80;
Line_No integer;
Max_No_Files byte;
cvt2lc booiean;
No_Files byte;
<
FUNCTION LCéx : char): char;
BEGIN
Te:mx;
1£(x<'2°) and (x>°A’"} then lc:= chrlord (x}+32)
END;
PROCEDURE LCASE(var x : string80);
VAR 1t 'byte:
BEGIN
$or 1:= L to length(x) do x[ili= lcixCil;
END

: boolean;

Sound {600); Delay (300) d;

Version 1A, 27/01/1985); Writelns

= max_no_files + {; namearraylmax_no_fileslys
- Exit) ——- > %

yi= WhereY; ReadLn(namearraylmax_no_filesl);

if (not EXIST(namearraylmax_no_filesl) and

)3 then begin

namearrayEmax_na_files1fi):= UpCase(namearraylmax_no_files1Cil);

end;
until (namearrayCmax_no_filesl =
Writeln;
write( Output file name -
Write(‘Pattern to search for
Write( 'Case sensitive search (Y/N
CVT2LC:= notich in ['Y","y ); I¥

> or (max_no_files = 4)

‘)3 ReadLn(OutFilename);
“); ReadlLni(Pattern);

? - ====% "); Readlnich)y

CVT2LL then 1Case(Pattern);

-—->

Assign(Out_file, OutFilename); Rewrite(Dut_filel;

BEGIN {MAIN}
init;
for no_files

BoToXY(1,12)5 CIrECL; Write('Fi

inline2:= inlinel; if cvtZl

:m 1 to fmax_no_files
Assign(in_file, namearraylno_filesl);

1) do begin
Reset (in_file);
le : ",namearraylno_filesi)s

windaw(1,14,80,2%)) ClrScrj Beeps Line_No:= 0;
While not EOF(in_file) do begin
line_No 4= line No + 13 readlnin_file, inlinel);

¢ then lcase(inline2);

1f Postpattern,inline2) 0 then Writeln{lLine_No:5, 15
End;
Window(1,1,80,25) ;
nd;
Windowtl,1,80,25); GoToXY(1,24);
END.
to== e >

BBC
COMMANDS

Have you ever wished that
you could turn a machine
code routine into a new '*’
command? This utility shows
you how and includes a few
examples. it is done by
making use of a subroutine in
ROM which handles all the ‘*’
commands (the command
line interpreter or OSCILI). By
intercepting its vector (CLIV)
at locations &208 and &2089, it
is possible to include the new
commands.

The routine intercepts the
call to OSCLI, and checks to
see if one of the new
commands has been
requested. [f it has, it executes
it and returns. If not, it passes
onthe OSCLI. The Xand Y
registers contain the location

of the beginning of the string.
The string is then checked by
looking at the first, third and
sixth characters of the string,
so these will have to be
different for each command.

The program is loaded into
the function key section of
memory at &B00, and is
initialised by ?&208=&B00
MOD 256:?&209=?B00 DIV
256.

If the characters in the
command stored in memory
don‘t correspond to the name
of your new routine, pass
control back to OSCLIusing
JMP?&208+256%?&209.

Otherwise, when your new
routine has been completed,
pass control back to the Basic
interpreter using' RTS. The
example here makes use of
this new routine to provide a
comprehensive set of new ‘*’
commands.

Carl Dunkley

LIST
10REM BASIC extension V1.
20REM (c)C.Dunkley 1985
30
40MODES
SOPROCassemble

7074 208=01 74 209=4B
BOPRUC11st
IOEND
100
110DEFPROCassemble

130FORN=0TO1

140P%=4B00

150[aPTO

160.¢14
170PHAITXAIPHATTYAT PHAL
180LDA&SOIPHA

190t DA&S1 1 PHA |
2008TX480:5Tva81

210
220LDY£1:LDACABO) , YIORALSZ PHA L
230LDYE31LDACEB0) Y 1ORAEIZ: TAX:
240LDYEE: LDACEBO) , Y IORAESZ: TAY :PLA:
250

260.kevboard

\Save t

GOREM Activate new # command routine...:

120REM All comments atter a \ character ten be omitted

he A.X,Y registers

Vand the values of locations
\&80 and

4E1 onto the stack-

\Load A with first chr$ of string
\X with the fourth
\and finally ¥ with the sixth.
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270CHMPEASC k" ¢
280\
250-keyboard_sub
300LDX£1:CPYEASC " n"
I1OCPYEASCH # 7 : BEQfn_keyboard: JMPold
320.fn_Keyboard LDAf178:JIMPos

BNEescape

350

3e0.escape
I7OCHPLASC e
38OCPXEASC"

iBNEcaps_cursor
c"$BNEcaps_cursor

400 escape_
210LDXE1:CPYEASC” " tBEGfr_escape ! DEX
420.tn_escaps:LDAf229: IJMPos

sup’

460.caps _cursor
A7OCMPEASC ¢ :BNEzero
ASOCPXEASC P 2
490 -~
S00. cursor_sub

LDX£O: CPVCASC L

BNEcars

IBERfn_cursor: INX

*BEGfn_keyboard:DEX

i20.fn_cursor LDA£23: JISFAFFEE: LDAf 1t JSRAFFEE: TXA: JSRAFFEE:LDXLT: LDALO

330. lonpl JSRAFFEE:DEX:BNEloopl:IMPend

S0\
590
560
S70.caps CFX[ASC p"iBNEzero
FlEoo———o0= -
S90. caps_ sub
£0GLDXEABLC)

610.fn_caps LDA[202 JMPos

su
690LDX£104: LDALO
700.100p2 STARAOZ,X:DEXBNEloou2: JMPend
71ON=——————m o o
720

730

740. sound
7S0CMPEASC "

Y EBNERlus
BNEplus!

780-sound_sub
790LDXE1: CPYEASC $ % tBE@Fn _sound: DEX
800.¢tn_sound LDA£210!IMPos

830

840.-plust
8S0CHMPEASC"p” tBNEold
860CPXLASC"u" :BNEQ1d
870\
850.plusl_sub

B890LDYEB: LDA(E80),Y :ORAL321LDYE0
F0OCMPEASC" £ :BEQfN_plusl_att
910LDAE27ILDXL&FF : JMPplus] _end
920.fn_plust_oft LDAE&D6:LDXEAFL:INY

YEASCTE" LREQS D capsilDX £0

930.plusl end STAR212:STXS213:LDAL163:LDXLI 2B JSFAFFF.L: JMPend

Q40N

990PLA STAG80
1000PLA:STA&SL :
1010PLA:TAYIPLAITAX:PLA:
\020."1P’&208*25(>“’7&209
1030\ !

1040

1050

\have been

1070.0s5 LDYfO:ISR&FFfA
1080.end:

1090PLA :STAL80: PLA:STASS! :
1100PLA: TAY:PLA:TAXSPLA:RTS!
1110INEXT
1120ENDPROC
1130DEFPROC 115t
1140CLS
11SOPRINTTAB(E) :
1160PRINT*

\If none of the new commands

chosen then pass

\control to OSLCL.
NAfter restoring the values of AX,Y, 480 anddfit.

\NIf a new command has been execUted
\then restore valums of A.X.Y.,430 arad=l.
\and return to BASIC intervreter.’

BASIC extension vi.1"

1170PRINT"«CUR_ON"TAB(1d)" Turns Cursor Cm

1180PRINT"#CUR_OFF "TAE(143" *'

tput’

1190PRINT

1200PRINT " «SOU_DON"TAB(14)>"Enables Sound

1210PRINT "#SOUOFF “TAB(143“D1sables ' -
1220PKINT

1230PRINT"#KEY_ON“TAB(14)“Enables Keyboard DDEratlun
1240PRINT " #sKEY_OFF Disables '’

1250PRINT

1260PRINT"8CAP_ON"TAB(1d)"Turns CAPS LOCs ON"

1270PRINT*#CAR~OFF "TAB(1d)" '
12B80PRINT

v OFF"

1290PRINT"SESC_ON"TAB(14)"Enables Escapp key

_1300PRINT"#ESC_OFF " TAB(14Y"Disakles
1310PRINT

138QBRINT TR

1340PRINT

1.-ON"TA

;1_EIFF"T§§(I6> 1sahle

(X4

14>"Enakles PU?

13SOPRINT"#ZERG"TAB( 14} "Zereo all Intejer variables”

1360PRINT
1370ENDPROC

Aand N are as previously
described. The lines before
1000 give a simple

demonstration of the routine.

Keith Finlay

10 REM FORMAT DFMONSTRATIUN
20 PRINT "1234567890"

30 FOR I = 1 TO 18

40 LET N = RND

50 PRINT FN FS(8,4,N)
60 NEXT I

("EESEXEERES"( TN T) AND
REM

REM MUVE RIGRT UNTIL
REM
DEF
REM
REM
REM
DEF

1160
1170
1180
1190
1200
1210
1220
1230

AlL
FN BS(XS,T,A,N) = ("
RECURSIVE FORMATTER,

FN FsS(T,a,N) =

WTo AN, T, 8,8, T,A,N)
REM
REM END OF FUNCTIONS.

1240
1250

70 STOP : REM END GF DUMMY PRUGRAM

1000 REM FURMAT -FUNCTION,

1010 REM COPYRIGHT K, A.FINLAY

1020 REM APRIL 1985

1030 REM

1040 REM ROUND THE NUMBER TU A SPECIFIED NUMBFR OF PLACES

1050 REM

1060 DEF FN R(X,A) = (INT ((X*¥10%a) + 0.5)})/ (10*a)

1070 REM

1080 REM PUT A ZERO BEFORE THE DECIMAL PUINT IF THERE ISN'1 DME.

1090 REM FOR INTEGER NUMBERS ADD A DECIMAL POINT.

1100 REM

1110 DEF FN IS(X$) = ("0" AND XSC1)=°.") + X$ + ("," AND VAL Xs=

INT VAL X$)
1120 REM
1130 RFEM MOVE LEFT UNTIL DECIMAL POINT IS IN CORRECT PLACE. THE
THREE LOGICAL FXPRESSIOUNS ARE MUTUALLY EXCLUSIVE.

1140 REM

1150 DEF Fi AS{XS,T,A,N) = (XS AMD (X$(T=A)=",") €
(X$(2 TO)+ * " AND (XSCF=A)<> "," AND Xs(1)= " ") ) +

(XS(T=A}<> " "
SPACES FILLED 0P,

" AND LEN XS$S<T} + XS§

FN AS(FN AS( KN ASC FN AS( FN
FN BS(FN BS( FH BS( FN BS( Fn BS( FN BS{ FN HBS( FNi
FN IS( STRS ( FN R(N,A))),T,A,N),T,A,N},T,A,N),T,A,N),T,A,N)
JTo A N) T, A NY,T,A,N),T, A, N),T,A,N),T,A,N),T,A,N),Y,A,N)

AND XSC1)<>" ") )

As{ FN ASU FN AS{ FM AS(
GER¢

SPECTRUM
PRINT USING
COMMAND

This routine allows output to
be formatted by specifying a
number of character positions
for an entire number, as well
as a number of character
positions for the decimal part.
The function bears some
resemblance to the Fortran F
descriptor in the FORMAT
command.

The formatting is

performed recursively, and is
performed up to eighttimes
to allow for the magnitude of
most numbers. The listing
gives a small demonstration
of an 8.4 format with eight
character positions in total,
four after the decimal point.
The function has three
arguments: T — the total
number of characters to be
printed (including the decimal
point); A—the number of
digits to come after the
decimal point; and N —the
number to be printed.

In the listing, the function
comes after line 1000 and is
called by a line of the form
PRINT FN F$(T,A N} where T,

BBC DIRECTORY
CHANGER

This program is for those who
need to frequently copy files
between disks when all the
files are in different
directories. As the Acorn DFS
does not allow the wild card
symbols * and # to be used
with the *RENAME

command, changing all the

files on a disk would mean
typing a separate command
for each file to be changed.
This program solves the
problem by individually
listing each file and its
directory and then allowing
the user to alter the directory
of the file, even if the file is

locked.
How it works:
Lines 100-190 are the heart
of the program.
B?0sets upthedrive
B!1 points to a location in
memory
B?5 number of parameters
(track, sector, and so on)
B?6 specifies read (&53) or
write (&48)
B?7 is the track
B?8 is the sector
B?9 specifies one sector to be
read s
Lines 210 to 320 print each
file and its directory, and
allow the user to alter the
directory via the subroutine at
370. If the directory number is
greater than &7E, thefile is
locked. To obtain the
directory, subtract ?BO.
Meirion Morgan

30 MODE 3

40 PRINT 'STRING$(79,
50 PRINT "
ON 8271 )
60 PRINT 'STRING$(79,

DIN B 12:DIM H 255

B?0=drive
B'1=H
B?5=3
B?4=%33
B?7=0
B?8=0
B?79=%21
CALL&FFF1

10 REM ## DIRectary changer ##
20 REM ##* by Meirion Morgan #*#

ll*ll)
DIRECTORY CHANGER FOR BBC MICRO ( .
- BY MEIRION MORGAN " 5
wgr) )
70 INPUT TAB(0,B)"Which drive "
80 IF drive<0 OR drive>3 OR INT{drive){>drive &

A%=%TF:X%=B MOD 25&6:Y%=B DIV 256

,drive

OR (H?files)<&20 BOTO 330

CLS:yes=0:B74=4%4Binames$s""

FOR files=14 TO 254 STEP Bi1IF (H?files)>&7E

220

230 FOR peek=files-4 TO files
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270 dir$=CHR$(dir)
280 PRINT dirs$;" .

290
PRINT ;" Change ? "}
PRINT ;c#$;

310

330 PRINT

340 CALL&FFF1
350 REPEAT UNTIL FALSE
360

400
;locks

420 H?(files+i)=byte
430 RETURN
>

240 name$=name$+CHRS (H?peek)
250 NEXT peek:dir=H?(files+t)
IF dir>%7€ dir=dir-%80:yes=1 ELSE yes=0

"iname$;
" IF yes={ PRINT ;" Locked . Change ? *; ELSE

300 c$=GET$:IF INSTR("YyNn",c$)=0 GOTO 300 ELSE

IF INSTR("Yy",c$) GOSUB 370 ELSE PRINT
320 name$="":NEXT files
CUUumnennnnnsr END OF PROGRAM #uesnsun

370 PRINT 3" To directory ? ";1d$=GET$

380 PRINT ;d#;:byte=ASC(d$)

390 PRINT ;" Lock ? ";s3lock$=GET$

IF INSTR{"YyNn",lock$)=0 GOTO 390 ELSE PRINT

410 IF INSTR("Yy”",lock$) byte=byte+&80

ORIC SHADE
COMMAND

Many Oric owners must want
to display more than seven
colours on the hi-res screen
simuitaneously. This routine
adds a command to mix the

old colours, thus creating new
ones.

The command takes the
form ISHADE A,B,C where A
and B are the two colours to
mix and C is the type of
shading. IF C=1there will be a
paper shade, and if C=0 there
will be an ink shade.

Trevor Latham

FOR F=#4@2 T0 #43D:LETT=T+A

WONNDPN DS WN—®

T"Checksum wrong~error in p
rogram”

ToP
IRES

Fy ) iNEXTF
22 FOR F=8 10 7:FOR G=@ T0 7

24 CLS
25 PRINT"Paper shade

26 CLS:NEXIG,F
27 !'SHADE 12,1,0
28 WAIT 580:TEXT
o427

and"

READ As :A=UAL (“%"+A8) :POKEF,A:NEXT
DATA AD,CR,02,C9,02,PQ,83,4C,E4,CF
DATA A9,53,2@,DB,CF,AI,48,2@,0B,CF
DAYA A9,4),20,0B,CF,R9,44,2@,0B,CF
DATA A9,45,20,08,CF,ER,ER, EAERER
DATA A2,00,A9,080,9D,E£0,22,EB,EQ,BA
DATA DO, F8,28,0F,EB8,A3,9],80,E1,02
DATA 8D,£3,082,20,90,E7,R5,33,85,00
DAYA 2@,D9,CF,20,90,E7,R5,33,85,0!
le DATA 20,D9,CF,208,90,E7,R5,33,C9,01
1! DAIA DB,85,R9,1@,85,03,ER,L9,908,00
12 DATA @5,A9,0@,85,83,ER.ER,EAER,EAR
13 DATA 18,R5,080,69,83,85,00,A5,8]1,65
14 DATA @3,B83,@1,ER,EA, ER,ERERER,ER
15 DATA A2,64,8BE,E@,BF,A5,01,BD,E5,02
16 DATA 2@,FA,EB,A5,00,8D,E5,082,20,FA
17 DATA EB,AE,EB,BF,CAH,DQ,E7, 60

18 JF 1<>2)56@ THEN CLS:PAPER@:INK? :PRIN

18 JF 1¢>2156@ THEN PRINI"lines 3-§¥.":s
20 PRINT“OK-A1| correct":DOKEHZFS, #4080 K

21 -FOR F=] T0 99:CURSET 120,100, 3:CIRCLE

23 PRINT")nk shade":!SHRDE F,G,@:WA]T10@

"ISHADE F LG, 1 :WALT

29 PRINT"You have just been shoun the ic

30 PRINT"shades using the new shade comm

VISICODE
REVISITED

The first broadcasts of the
Visicode system for sending
data over the TV consisted of
text transmissions. But at the

beginning of September the
Database TV programme
intended to broadcast
software, starting with a
Halley’s Comet Predictor.
The visicode transmitted
had a prefix <control>-U,
indicating that it contained
text which could be received
universally; and that led to

problems. The Commodore
versions of the receive
software needed a fiddle to
turn respectable ASClHl into
the internal representation of
upper and lower case — but
that has now been resolved.
Transmitting software instead
of text has its probiems, but
has some simplifications too.

Since the code must be
different for each machine the
problems of ‘universality’ are
avoided. Each program can
be tailored specially for its
recipient, and individual
changes introduced as
necessary. The first essential
is to change the testin the
existing receive software, so
that instead of waiting for
<control>-U each machine
waits for its own individual
code. For the Amstrad this
will be <control>-A,
(hexadecimal $141), for the
BBC Micro, <control>-B
(hexadecimal & 142), for the
Commodore <controi>-C
and for the Spectrum
<control>-S.

The buik of the software wiil
be unchanged, especially the
machine code. This is simply
concerned with catching the
bytes and handing them to
Basic to deal with. So apart
from the change of get-going
code, the software performs
the same function of receiving
bytes and tucking them away
into upper memory. The
problem arises when we want
to get them back to execute as
a program.

The changes to the BBC
routine to enable it to receive
software are shown in Fig 1.
All lines ending in a 0 contain

1 changes to existing lines. The

other lines are new ones.
The Commodore 64
program is somewhat
simplified. Itis no longer
necessary to perform the
upper-case/lower-case
amendment, since the
received code is now unique
to the Commodore 64. The
listing therefore has very few
changes from the version on
page 166 of PCW, July 1985.
The code change is easily
made in line 15, by changing
“CU=85"to “"CU=66". By the
time you reach line 80, the
code has been received and
tucked away in memory from
location $2000 upwards. You
don’t want to print the code
out at this stage, so lines
100-110 must disappear.
The Commodore 64 has a

1145 PRINT"S Print text"”
1170 UNTIL A>@30 AND A<E@36

most useful feature — unless
you add an extra “,1” onto the
load command, a program
will be loaded into the normal
Basic start position. All the
line-links will be set
automatically — irrespective
of where it resided at the time
of saving. You, therefore, only
need to save the code just
captured onto disk or tape,
and it can be loaded again as
anormal program.

To save the code as a
program, bend the system
pointers so that they refer to
the received code rather than
to the visicode reception
software — don‘t forget to
save this receive program
first, since it can self-destruct
when used.

Line 100 now becomes:
100 R{0)=R:POKE 44,32:
POKE

45,INT(R/256): POKE

46,R(0)AND255
then we save the code either

with:
110 SAVE "NEWPROG”
for cassette, or
110 SAVE “0:NEWPROG",8
for disk.

We can now dive straight
into the new software by
adding:

120 POKE 56,159:CLR:LIST

If it looks plausible, then run
it. But you can use a version
of the software which will
restore the pointers to the
receiver program. First you
will have to note them, by
adding line 90:

90 R(1)=PEEK(45}):R(2)
=PEEK(46) then use a
substitute line 120:

120 POKE44,8: POKE45,R(1):
POKE46,R(2):END

The receiver program is
then ready to run again — but
you still do not know if your
received code is garbage or
not! You will have to load it to
find out.

Finally, an update on what
PCW has published so far on
visicode. in July an article
including receive routines for
the BBC Micro and
Commodore 64 was
published — Spectrum and
Amstrad 464 versions
followed in August, along
with slight corrections to the
Commodore 64 routine. Final
(and again slight) corrections
to three of the routines were
published in September’s
bludners — the Spectrum
version is the one that hasn’t
been aitered.

John Billingsley, Jim
Crowther

1225 IF A=@35 VDU2:PROCv1ews: VDU33: ENDPROC
1530 UNTIL AX=ASC"U" AND BX=1 OR A%L=ASC"B" AND Bi=1

1531 CX=A%

1532 IF AX=ASC"U" THEN TX=TRUE ELSE TX=FALSE

1361
options when senu reappears®
13590 UNTIL AXCOCX AND BX<Ot
1620 IF TX THEN CALL osasci

IF TX ELSE PRINT “To receive tokenised BASICi-"’"Use savae
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The one time

the computer

~ industry
stands still for you.

Catch up with all the latest in
computer fechnology by visiting the
most important computer show of
them all.

All the leading computer
manufacturers gather at this annual
event o show you what's new or
important or relevant to your
business. Over 500 exhibitors and
literally thousands of products and
ideas will be on show to help you
make your business more efficient,
more profitable and easier to
manage.

If you want your business to go
places, come to where the computer
industry stands still for you.

November 42-15, Olympiq, London
Open 10am fo 6pm daily

COMPECSS

Credit Card Holders Ring our Hotline number 0272 247441 for your half price tickets NOW
or fill out the coupon below.

N T I G I G G O G DI G GEED I aaae GEED GBI DIEE GEEE GEED GEEE OIS GEEE T DD SIS SIEE BT DD S SIS
Compec 85 Ticket Office A cheque/postal order is enclosed for €.
29-35 Giadstone Road, Croydon, Surrey CR9 3RP. payable to Reed Exhibitions.

Iwould like to attend Compec. Please send me
price tickets at the discount price of £1.50 each.

half

Name Signed
Compony Position
Address

The Computer Show where the professionals meet.

Organised by Reed Exhibitions, Surey House, 1 Throwley Way. Sutton, Surrey SM1 4QQ. PCW/10
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COMPUTER ANSWERS

Simon Goodwin takes his toolkit to your problems. The

Music and
the micro

| read with interest the article
on MIDJ, the Musical
Instrument Digital Interface,
in PCW May. | am interested
in writing music software and
would like more information.
Firstly, can you recommend
any books on music and
computing which are not
specific to a machine or
sound chip; and secondly,
where can | get detailed
information on MIDI codes
and synthesiser-specific
codes?
1 Smith, Ripley, Derbyshire

A good introductory book
about computer music is The
Musician and the Micro by
Ray Hammond, published by
Blandford Press at £4.95.

If you need more
information about MIDI than
was in PCW's article, you will
probably need to contact

- Sequential Circuits in Holland.
It will provide a full MIDI
specification for a few
pounds, and can be found at
Sequential Circuits Ltd, Post

Bus 16, 3640 AA Mijdrecht,

Holland.

Alternatively, you may be
able to get some information
from synthesiser dealers in
the UK. The May 1985 issue of
the specialist magazine
Electronics and Music Maker

 is also worth examining —
you should be able to find a
copy at your local library.

If you'd like to find out
about MIDI at a very low cost,
and you already own a
Spectrum and Interface 1, you
may be interested to learn

address to write to is Computer Answers, PCW,

32-34 Broadwick Street, London W1A 2HG.

that the Quicksilva game
Zombie Zombie has the
circuit diagram of a simpie
MIDI interface printed on the
cassette insert. The game
uses this circuit to provide
sound effects on a powerful
Yamaha DX-7 synthesiser (for
those Spectrum owners lucky
enough to own one), but the
circuit is appropriate to any
MIDI synthesiser and only
costs a few pence to build.

If you use this approach
you'll have to write your own
software. The Spectrum’s
network port {used to
generate the MIDI signal) is at
I/O address 247; you can
produce a signal {(at the
network socket on the back of
Interface 1) by alternately
writing odd and even values

_to that port, using the OUT

instruction. Some
experimentation will probably
be needed to get the timings
right. You may find Basic too
slow for this purpose, buta
language like Forth should be
well-suited to the task.

The blinking
Apricot cursor

I run an Apricot F1 with
Omicron, Cardbox and Select
software. My problem is
simple but very frustrating —
the cursor does not flash.

My Apricot dealer and ACT
both say ‘Sorry, there is
nothing we can do'. Can the
fault really be in the
unmodified MS-DOS version
211?

My secretary now refuses
to use the word processor
due to the saga of the
disappearing cursor.

JA Slater, Blackburn,
Lancashire

ACT tells me that the flashing
cursor which is a feature of
the Apricot PC and XI|
machines has been replaced
by an unblinking one on the
cut-price F1 machine, which
lacks hardware to make the
cursor flash. Even so, it
should be possible to produce
a blinking cursor in software
but it will take some
operating-system level
programming. In short,

you may be stuck with a

static cursor.

The lack of flashing cursor
hardware shouldn’t make the
cursor disappear altogether,
however. If this problem only
occurs when you use certain
programs, you probably have
an applications software
problem.

"~ Make certain that the
operating system and
software you are using are
Apricot F1-specific, and, if this
is the case, explain your
problem to the software

‘vendor or publisher.

If the ‘fault’ happens on all
your programs, it is more
likely to lie in the operating
system or the user. Most
operating systems recognise
a certain sequence of
characters as meaning ‘turn
the cursor on’ or ‘turn the
cursor off'. On many
machines, these characters
are Control O and Contro! N
respectively; the relevant
characters for the Apricot
should be in the User Guide. If

the cursor disappears shortly -

after you have started to use
the program, it could be that
you have accidentally hit the
cursor-off sequence. The
solution is'to type ‘Cursor On’
and continue where you

left off.

Neither ACT nor anyone
else | spoke to has ever heard
of this problem before, so it
seems likely thatitis of an
operational nature rather than
an inherent property of your
hardware or software.

Amstrad
merge bug

| have an Amstrad CPC464
with a DDI-1 disk interface.
When | load a Basic program
from disk, and then try to
merge another Basic
program, | usually meet an
end-of-file error. A
subsequent list shows that
there is now no program in
the memory. Basic programs
can be merged from tape
without any problem.

I would like to know if this
is a firmware bug (rather than
a fault on my system) and if
you know of any way to get
around it, short of resaving
programs on tape and then

merging them — arather
laborious process.

PG Clarke, Stockport,
Cheshire

Your problem stems from a
bug in the disk system
software. The end-of-line
error occurs because
programs are — by default—
saved in their tokenised form,
where they contain lots of
‘invisible’ control characters
to convey information such as
line lengths and numbers. If
any of these characters
happen to have the code 26
{Control Z) they are treated as
end-of-file markers by the disk
system, which then
prematurely stops reading
the file.

There are two solutions to
this problem. The simplest is
to save programs in their
textual form rather than
tokenised. This is done by
appending acomma and a
letter A, standing for ASCII, to
the normal SAVE command.
ASCll is the standard code
used to represent text inside
micros. Such a file contains
no spurious control
characters so it merges
perfectly.

The snag is that the file is
longer and transferred more
slowly than the tokenised
version. If this is irritating,
contact Amstrad on {(0277)
228888, and it will send you a
short ‘patch’ program which
corrects the code used for
merge so that it reads up to
the logical end of the file,
rather than up to the first
end-of-file character.

A Sharp lookout

| own a Sharp MZ-700 which
was bought in the UK about a
year ago. Although I find the
machine a good one, | cannot
say the same for the software
or add-ons, therefore | have a
number of questions.

Do you know of any CP/M
system for the machine? Are
there any good Lisp, Prolog or
C interpreters or compilers?
What about other languages?

Is there a low-cost R$232
serial interface, modem or
80-column card? Finally,
which is the best chess
program available for the,
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machine?
PE Fouliras, Salonika,
Greece

CP/M is not available for the
MZ-700, and it is not possible
to read CP/M disks unless
you’'re willing to write some
intricate machine code. As far
as | know, the languages you
mention are not available on
the machine; Hisoft's subset
of C should be portable to the
Sharp, but | don’t think a
conversion is likely. There are
Pascal and Forth compilers,
available from Kuma and
other Sharp dealers.

Peterson Electronics, of
Academy Street, Forfar,
Tayside DD8 2HA specialises
in add-on hardware for the
MZ-700. It offers an RS232
interface and a modem, but
no 80-column card.

Ithink you may find the
quality of chess programs on
the Sharp rather poor, but you
can obtain a full list from
Kuma Computers of Unit 12,
Horseshoe Park, Pangbourne,
Berks RG8 7JW.

Upgrading your
ROMs

| have recently purchased an
Oric Atmos keyboard, and |
am hoping to buy the Oric
word processor. To my
surprise, | received the Atmos
ROM as well. The problem s
that most of my software
only works on the Oric ROM,
and not with the Atmos. Is
there anything | can buy or
build that will enable me to
switch from one ROM to the
other?

J Green, Widmer End,
Buckinghamshire

This is a problem for users of
a variety of machines which
can run more than one ROM;
the Sinclair ZX80 was the first
popular machine which could
run two different Basic ROMs.
The solution is simple, but it
requires experimentation and
some precise soldering — |
would only recommend it to
those confident of their ability
to work with digital
electronics. | don’t know of
any firm offering such a
service.

The ROM contains the
instructions which give the
computer it's ‘personality’ —
the commands it recognises,
the editing mechanism, and
so on. The processor
indicates that it wants to read
the ROM by generating an
‘address’ which corresponds
to the ROM. Logic inside the
computer detects appropriate
addresses, and a special
signal, called ‘chip select’, is

produced whenever the ROM
is to be accessed. The ROM
then looks at the address to
decide exactly what
information it must supply.

If you connected two ROMs
to one socket (by connecting
all the pins together) you
would run into problems as
they would both try to present
information at the same time,
and in the same place, but the
information would differ and
be muddled together.

What you need is some way
of turning off one of the ROMs
when you are using the
alternate one. You can do this
by only allowing the chip
select signal to go to one of
the components. If you direct
the signal to the Oric ROM
you will be able to use your
old software, whereas new
programs will work when the
signal is passed to the
Atmos ROM.

You should connect all but
the chip select pins of both

ROMs to the socket. This is

usually done by soldering one
component to the back of the
other (piggy-backing), and
folding the chip select pins
out from the packages. Itis
probably wiser to build a
small circuit board to hold
both chips, unless you’re very
sure of your soldering. Keep
interconnection lengthsto a
minimum — there are signals
running around those chips at
a rate of millions of pulses a
second, and it is easy for them
to get lost or cause
interference.

The next step is to take the
chip select signal from the
socket to the ROM pins via a
two-way (change-over)
switch. You should not
operate the switch while the
computer is turned on. It may
be worth enforcing this rule
by using a three-position
double-pole switch, with
different ROMs enabled at
opposite ends of the switch
travel, and the DC supply to
the computer cut off in the
middle position.

The location of the chip
select pins on the package will
depend upon the type of ROM
you are using— you'’ll need to
look them up in a catalogue or
trace through the computer’s
circuit to find the chip select
line.

This method pre-supposes
that you aim to replace a
single ROM with a single
replacement, and that they
both work without
modification in the same
socket. It also assumes that
the ROMs do not impose a
significant load when not
selected; this is generally the
case, but should be checked if
you are not sure. If you are
replacing a set of chips with a
different number of
components, you will need to

work on a socket-by-socket
basis.

Some ROMs are turned on
when the chip select signal is
high (logic 1) and others
respond to a low level {logic
0). If you are replacing one
type with another some
circuit changes are needed, or
the new ROMs will only assert
themselves when they are not
wanted. This problem is most
common when replacing
EPROMs with ROMs.

Extra columns
onscreen

In your review of the Tatung
Einstein it was stated that it
had a 32 character-per-row
video chip, but it is fooled by
software to give 40
characters. Is it possible to do
this on other computers as
well, giving say 60 or 80
columns per row?

M Gottlieb, Edgware,
Middlesex

You can squeeze extra
columns onto the screen of
any micro which has a ‘bit-
mapped’ display — that is, a
display where individual
points can be lit or
extinguished with software.
On other types of computer,
such as the Commodore Pet
and Sharp MZ-80K, it is only
possible to generate a specific
set of (usually 256) symbols
— you can’t control the points
individually.

The Einstein, like the BBC
Micro, Atari XE and many
other machines, can work
either way. The second
scheme has the advantage of
speed and economical use of
memory, as itis only
necessary to store one byte to
produce an entire character
on the display, but it restricts
you to a single size and shape
of character.

Itis possible to produce
characters on a bit-mapped
display by lighting and
extinguishing groups of
points — in fact, this is the
only method available on the
Spectrum and Electron. The
less points you use for each
character, the more you can
cram onto the screen, but the
cruder and harder to read the
display becomes.

The practical limit beyond
which it becomes impossible
to represent a full aiphabet
comes when characters are
approximately four points
wide and six high. On this
basis, you could get 64
columns and 32 rows onto the
display of the Einstein or
Spectrum, as they offer
control over 256 dots
horizontally and 192

vertically. 64 columns is the
practical limit for most home
computers used with a TV set.
You may well find that hard to
read, in which case you could
go for characters six points
wide and eight deep — this
gives 40 characters per line on
the Einstein. A similar format
is used by the Memotech, and
in the Hobbit adventure game

.for the Spectrum.

Really random
numbers

I have an Amstrad CPC464
and | want to write certain
simulation programs. In order
to verify them, | need to know
the formula of the random
number generator
{congruence formula) of the
machine; unfortunately itis
not in the manual. if you don’t
know it, can you suggest a
method to crack it?

NA Papadakin, Athens,
Greece

No-one at Amstrad was able
to give me the formula used
by the generator, which is
apparently buried deep in the
ROM. Almost all micros use
an integer formula of the
form:
SEED := (CONST1 * SEED +
CONST2) MOD CONST3
where SEED is used as the
basis of each ‘new’ random
number (each number being

1 generated from the previous

one). MOD is the remainder
function (so 10 MOD 7 is 3)
and CONST1, CONST2 and
CONST3 are constant values.
CONST1 and CONST2 are
usually fairly small in relation
to CONST3. Preferably all the
constants are prime numbers.

Successive calls return a
jumbled sequence of
numbers ranging in value
from one to CONST3, which
repeats itself every CONST3
calls.

Some computers, such as
the Apple ll, jumble the
sequence still further by using
the code or timing of the last
key-press in place of