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

You've a deadline to meet,
the right CP/M Software pack-
age is needed, the right decision has to
be made; which format, which product,
when can it be delivered, at what price?
You need good advice, and just as
important, you need to talk to some-
one who has a large enough range to be
able to offer honest advice. Someone
who can then deliver on time, someone
whose catalogue is fast becoming the
byword of the software industry.

Attractive quantity & dealer discounts available

=

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

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

01-833 1173/6

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

CP/Mis a trademark of Digital Research

Software
Limited




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

Y
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SYSTEMS

The 80/20 Solution

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

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

Office Systems Group covers
wordprocessing and record
management needs, with single
and multi-workstation systems.

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

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

The Systems Groups Install
complete solutions, arrange

training and hand hold you
through to comfortable operation

of your system.

.

The 20/80 Solution \

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

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

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

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

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

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

components as requirement and
technical constralnts allow.
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The 100% Solution

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

Introductory Courses

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

IC/3  Information Management

IC/4  Management Aids

Skilis Tralning

ST/5  Fundamentals of BASIC

ST/6  Improve your BASIC

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

ST/17  Introducing Systems Design

Computer Professionais Courses

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

CPC/21 Programming in C

Computing Management Seminars

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

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

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

1 Request for: ]
1 [] auotation Ganizany - DIGITUSLID 4.
LADING HOUSE

: D Response to tender Address — 10-14 BEDFORD ST :

i D Course booking - B Phone No COVENT GARDEN ]
S— . . LONDON WCZ2E 9HE

1 E] Training information Name = Position Telephone (01) 379 6968 |

\‘E] Generalinformation  Requirement = Telex 27950 Ref. 3005

.----------_--—-------—---------—--——---—--‘

PCW1



*NeT<E-N-T-8$

Jonos ColecoAdam

Ruggedforuse onthe battlefield A£1000transportable bargain Agamesconsoleturned micro.
Paged48 Page72 Page 104
JONOS 48 | BROTHEREP44 | 168
Willwesee more ofthis versatile machineonthe | Whoneedsatypewriterwiththelatest printer
officedesk orthe battlefield? forjust£2507?
WHICH SPREADSHEET? 61 | REVELATION 176
Will PlannerCalctemptthe businessuserinto Adatabase packageto helpyoudothings your
Comshare’snet? ownway.
WREN 72 | ACORNTELETEXTADAPTOR 216
Isthe Wren thebusiness bargain?—acomplete | WhathappenswhenyoupluginAcorn’s
systemfor £1000. adaptorandturnyour BBC Microinto ateletext
ADAM 104 terminalfor news and weatherreports!
Isthe Adamjustanother hypefrom the INFORMATION 251
companythatbroughtyouthe Cabbage Patch MANAGEMENT
Kids? Become ultra-efficient with this easy-to-use
NUCLEUS 112 database managementsystem,
Couldthisbethe packagetoturnyour BBC
Microinto abeefy business machine?

I: E A 'I' u R E s 24-CARATGOLD 206
Whocanyou phonewith your
micro? —wetried
gOII)VIPLtJ)T%R EUZhZLES 96 | outTelecom Gold.
4D Rubik Cube should keep you guessing. .
Crosswordsandslide puzzlestoo. ZF(‘)%FRNETUM LEAP 223
TEACHYOURSELF 122 | Themanbehindthe SinclairQL:
ASSEMBLER DavidKarlin.
Getmore outofyourmicrowithourteach THEHISTORY OF THEKEYBOARD 224

yourselfassemblercourse.

Whatarethe lasting qualities

?:lI(I)CIIVF'iIQEq_I\_:_I%QTION 192 | ofthekeyboard?

Trythis3Dgraphics programtoinspire youto ﬁglvec?:e(s:g\':?\;lgAg)z improveonits 232
enterour microanimation competition. predecessor, the MZ-80K?

LOMELNC "% gasicone
Cashpi'izesforgreatgamesideas. (I:)::\?eBr/;(S)LC?ODEspelltheendofprogram
NEWBRAIN 200

SOFTWARE

Getthelow-downongamesand business
programsforthe NewBrain.

2PCW



Vol7No4

C-0-N-T-

April 1984

E-N-T-S§

ComputerPuzz/e o 24-Carat Gold

Profile
Test.yourpuzzle-solving abilities Universaltelecommunicationsservice  DavidKarlin: the star behindthe QL
Page 96 Page 206 Page223
SUBSET 211
Usefulsubroutinesforassemblerlanguage
enthusiasts.
NEWSPRINT 13

Thetrue price of multi-user systems, ACT's fight
forsurvival, the Spectrum getsasoundbox,
from Oricto Atmos.

NEWCOMERS STARTHERE 56
Find outwhatit’'s allaboutwith ourfriendly
explanation.

COMPUTERANSWERS 83

FocusonWordStar, Commodore64, Sinclair
QL,Electron andthe TRS-80Color Computer.

BIBLIOFILE 88
Forty percentofadultsinthe UKdon’thave a
bank account—and othergemsfromthis
month’sselectionofdatabase books.

NUMBERS COUNT 95
Onprimenumbersandintegerlength
arithmeticroutines.

LEISURELINES 95
Whenyour micro’sinforaservicehaveago at
thesebrainteasers.

BANKS’'STATEMENT 118
Onesmallsteptoward standardisationinthe
microindustry.

COMPUTERTOWN UK! NEWS 135
ISprel'ad of computerknow-how atgrassroots
evel.

TJ'SWORKSHOP 182
Makethe most of your microwithreaders’ tips.
SUBSCRIPTIONS 208

Unashamed appealforyourcash.

MICRO CHESS 220
Acontestbetween Superstarfrom
SciSysand Novag's Constellation.

NETWORKNEWS 261
Modems, bulletin boards and commercial
networkscomeunder scrutiny.

PROGRAMS 298
ABBC miscellany plus VIC 20tax analysis,
MZ-80label printer, Atari Pseudo-DOS,
MicrosoftBasicinlay cardsand gamesfor the
Dragonand Commodore 64.

BACKISSUES 334
Find outwhatyou’ve missed and

orderitnow. ,
SCREENPLAY 377

Galaxy of games for Commodore 64, Atari,
Spectrum and Oricowners.

DIRECTACCESS 343
Includes Packages, TransactionFile,

ACCNews, Benchmarktests

andDiary Data.

COMMUNICATIONS 361
Computer-aided hypnosiscanbe embarrassing
we hear, plusyour criticisms.

ADVERTISERS'INDEX 367
Alphabetical rundown of alltheadsin PCW.
CHIPCHAT 368

Junkiefood, apoliceusergroupandother
delicious gossip.
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GO4thWITH
Ol COMPUTERS!

THE APRICOT
START UP
o PACKAGE

monitor £195extra

WITH WORDSTAR
The Industry's most successful word i £295 l

processing package with mailmerge.

+ VAT
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®ICOMPUTERS

Southampton House, 192-206 York Road, London SW1I 35A

TELEX: 8954515CTCLDN




EPSON RX-801t,100 characters per
second, dot addressable graphics,
condensed and double width
printing. Fx-80 160 characters per
second, proportional spacing,
quick forms tear off, and many other
features. SPECIALOFFER!

SIRIUS

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

%k Sophisticated technical and service
backup.

WERE CENTRAL
AND EASY TO

CLAPHAM
JUNCTION

TAKE ADVANTAGE
OF OUR

COMPUTER CLINIC

‘Logll,_, EXT. 66—

ne

Any performance or technical question answered
without obligation.

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

01-228 2207,

4%%

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

Name
Address
TelNo:___

I Occupation
Southampton House, 192-206 York Road, London SWIil 3SA
L------------

PCW5



AFFORDABLE
PERIPHERALS.

Opus peripherals are the best buys in the whole all over the country to carry OPUS brands.
peripherals market—bar none. WH Smith, for example, carry the 3" microdrive,
Just compare the prices below with anything else while John Menzies carry our 5401 5%" drives and
in this magazine. And note just what our prices include: JVC colour monitors. Spectrum dealers have the 5401
VAT, all necessary leads, carriage and a full one year’s and 5402 drives.
guarantee. All products offered here,—and many more, are
All products are suitable for use with the BBC and on display in our showroom. Trade enquiries welcome
most other leading Micros.And all are of the very highest ~ and discounts are available for Government and
quality—a fact endorsed by the enthusiasm of dealers Educational authorities.

OPUS 3" MICRODRIVE.

Opus 3402 Double Sided 40 Track Drive % Megabyte Unformatted.
e Twice the capacity on line of other available drives
e 200K Single Density—400K. Double Density
e Ex-stock delivery e 3ms. access time
e Lowest power consumption—direct drive
e Includes case, leads and utilities disc

I o Totally compatible with 5%" drives
Single Drive. _ £229.95
\ldd DualDrive. = 1 I - B - £459.95

54" JAPANESE DISC DRIVES. SINGLE DRIVE.
Opus 5401 Single Sided 40 Track—250k. Unformatted. Formatted:

100K. Single Density. 200K. Double Density. . : £179.95
Opus 5402 Double Sided 40 Track—500K. Unformatted.
Formatted: 200K. Single Density. 400K. Double Density. £229.95
Opus 5800 Double Sided 80 Track: 1 Megabyte Unformatted.
Formatted: 400K Single Density. 800K Double Density. £259.95
— Opus 5802 Double Sided 80 Track—1 Megabyte Unformatted.
Opus. : Formatted: 800K. Single Density, Switchable 80/40 Track. £299.95

e /2 Height e Includes case, leads and utilities disc e Fast access time e State of the
Art Technology e Ex-stock delivery e Low power consumption.

iy

DUAL DRIVES.

All Dual Drives are metal cased with separate power supply.
Opus Dual 5401ID. Single Sided 40 Track.

200K./400K. online. = = £379.50
Opus Dual 5402D. Double Sided 40 Track.

400K /800K. on line. £459.95
Opus Dual 5800 Double Sided 80 Track.

800K./1.6 Megabyteonline. e 549995
Opus Dual 5802D. Double Sided 80 Track.
800K/1.6Megabyte on line. Switchable 80/40Track. _ £599.95

FLOPPY DISCS. DOUBLE DENSITY FILING SYSTEM.
3" Cartridge £5.75 each or £25.95 for 5.

5%" Discs with full 5 year warranty + free plastic library case. 8" Discs.
S/SS/D £19.95 for 10. S/S 80 Track £29.00 for 10. S/SS/D £21.50 Double Density
S/SD/D £23.95 for 10. D/S 80 Track £31.95 for 10. S/SD/D £28.50 filing system.

D/SD/D £26.95 for 10. D/SD/D £29.95 £120.00



14" RGB JVC COLOUR MONITORS.

High Resolution (580 X 470 pixels) and

Medium Resolution (370 X 470 pixels) Models available.

Robustly constructed

Handsome Cream Casing

RGB Analogue/TTL input

80 Characters X 25 lines

EHT: Min: 19.5kv MAX 22.5kv

Supply—220/240v 50/60Hz

High Resolution Model £279.39
Medium Resolution Model £187.39

Mg S et B

12" MONOCHROME MONITORS.

Superb units, optimised for high resolution and excellent geometry.
e Sturdy lightweight metal frame

Easily accessible boards and modules

e Composite video input e Video response 24MHz

800 lines horizontal at centre

e EHT 13.0kv e Supply 220-240V.

Green Screen £89.95

Amber Screen £99.95
PRINTERS.

. EPSONFX80F/T £410.00

3 @ EPSONFX 100 £549.00

% EPSON RX80F/T £315.00

JUKI 6100 Daisywheel £435.00
Parallel printer leads to BBC £13.50

THE ORGANISER DESK.

Top shelf for Monitor/Printer

e Large Desk Top Area

e Lower shelf for Paper/Book Storage
Teak Finish e On Castors

Self Assembly

Ample room in front of the shelf for
you to sit comfortably

e Assembled Dimensions: H.31" W. 40%" D. 26" Only £59.95

THE BUSINESS DESK RANGE.

Opus produce a range of 10 Business desks ideally suited for
education, home or the professional user. Illustrated is the Model
10 desk.

e Units are finished in cream and brown

e Sturdy steel underframes e Castors have lockable brakes

e Different models are available to suit many leading computer

systems.
Allare on display in our showroom andare available from us or dealers throughout the UK.
For further details please telephone. Prices start from £100

OPUS SUPPLIES LTD. 158 Camberwell Road, London SE5 OEE. GOVERNMENT & EDUCATION DISCOUNTS
@ 01-7018668. Opening hours: 9.00-6.00 Monday-Friday. GIVEN. QUANTITY DISCOUNTS GIVEN.
7OY 01-703 6155, 9.00—1.30p.m. Saturday. DEALER ENQUIRIES INVITED.

I—_To Opus SuppliesLtd., 158 Camberwell Road, London SE5 OEE. Please Ienclose achequefor & ‘——I

rush me the following: (ALL PRICES INCLUDE VAT & CARRIAGE.) Or please debit my credit card
accountwiththeamountof &
[ Quantity Description b Price My Access/Barclaycard (please tick) No. is

| Name
| Address

Opus

TOTAL Tel Opus Supplies Ltd

PCW10




BBC MICROCOMPUTERS

Model B
Model B + Acorn Disk

Disk Interface

BBC Teletext Receiver
View Word Processor
Word Wise Word Processor..
Microvitec 14” Monitor
Kaga Green Monitor

Beeb Calc

Stock Control
Cash Book Account
Disk Drive

WORD PROCESSING
PACKAGE

BBC Model B

Disk Interface

100K Disk Drive

Word Wise

Green Monitor

Printer Cable

Daisywheel Printer 1055.00

Selection of educational, graphic
games software available.

COMMODORE

Commodore 64
C2N c/recorder

Commodore 64
Single Disk Drive + Sol‘tware1 =

Printer Dot Matrix
Monitor 14”

RS232C Interface

Gorteck and the Microchip
Simons’ Basic

Assembler Tutor

CSE/GCE ‘0’ Level Revision
Software.

WORD PROCESSING
Commodore 64

Disk Drive

Easy Script

Silver Reed D/wheel Printer 669.00

ACORN
ELECTRON

at
173.95

VDU’s & MONITORS

12” Green Kaga Monitor

12" Amber Kaga Monitor ..

12" RGB Monitor {Med Res) 229.95

12” RGB Monitor (High Res) 269.95
14” Micro Vitec Cub Monitor 215.00
20” Sony RGB Monitor .00
14” Commodore Monitor .... 173.95

PRINTERS

EPSON

MX100 FT Type Il
RX80 100cps 80 col ....
RX80 FT 100cps 80 col
FX80 160cps 80 col ....
FX100 160cps 132 col .
Apple Dot Matrix

LETTER QUALITY

SILVER REED .
EXP500 Parallel
EXP500 Serial ....
EXP550 Parallel ..
Epson LQ1500 .
Brother HR1....
Brother HR15 ..
Brother HR22 ..
Juki 6100

PLOTTERS

Apple Colour Plotter

HEWLETT PACKARD

HP7470 PC Plotter. POA
HP7475 Protessional Plotter... POA

Spectrum 48K
Printer
Interface

SELECTION OF BUSINESS,
EDUCATION, GRAPHIC GAMES
SOFTWARE AVAILABLE.

(" HEWLETT PACKARD

HP-32E Pre-programmed

HP-10C Programmable ..

HP-11C Programmable

HP-15C Advanced Program .. 179.95
HP-16C Programmable .
HP-12C Financial .79.95
HP-41C Computer .... I
HP-41CV Computer...

Memory modute ...

Quad memory

Extended functions

Card Reader

Digltal Cassette Drive

HP-75C
Portable Computer

HEWLETT PACKARD
HP-150 P/COMPUTER
HP TOUCH MAKES
PERSONAL COMPUTING
EASY.

——

Computers

SHARP MX-700

Personal computer capacity has
greatly expanded thanks to Sharp’s
high technology. The MZ-711 em-
ploys a high-speed CPU and a large
memory of 64K-byte RAM.

A slim desk for cassette tapes and a
colour plotterprinter can be built into
this .compact personal computer.
The MZ-700canbe connected to your
home TV for 8 colour display (8
foreground + background)

164.95

Cassette Recorder
Printer

Software
Pacman..........cccccceeueinnenen 8.65

Beginners Chess.
Bug Zapper

Maze Minder
Electron

Music Composer.
Competition
FiendishEnigma....
PascalLanguage ...
WordProcessing ...
Database

Non-VAT Accounts..
Easi-VAT
700Explained (Book)..
MZ80P Printer

PrinterCahIe.................:.P.O.A.

SHARP PORTABLE
COMPUTERS

CE150 Printer .
CE152 (4K RAM

SHARP PC 5000

£ POA

| THE HITACHI

PERSONAL COMPUTER

The Hitachi Personal Computer can
be connected to a variety ot
eripheral equipment, accepts
ASIC, FORTRAN, COBOL Aﬂn
PASCAL programs and produces
high resolution colour graphics and
multicolour text.

APPLE ]
SPECIAL OFFER
for Limited Period

Apple lle h
Disk Drive 749.95 |

Wicontroller

Applelle .
Kaga12”Monitorgreen...99.95
Disk Drive 199.95
80Col + 64K ... .
Apple Writer....

Multiplan

Apple Dot

Matrix Printer

Omnis Database

Apple lll

e —

Apple 111 256K
Monitor il

System Software

Disk Drive

Protfile 5 Megabyte ....
Agple Business Basic .
CP/M Softcard
VisiCalc Il

APPLE MACINTOSH

o S

EPSON HX-20

HX-20 Computer
HX-20 MC Microcassette
HX-20 EU 16K RAM Expansion

== ;

EPSON QX10

STARTER

PACK

Includes

o Peachtext

® Peachcalic

o Spellproof Reader

e Mailing List Manager

o RX80T Printer 1999.00

I am interested in

O Purchasing

0O Leasing O Renting

O Appie lie OO Appie Hi

O Epson GX10 O Epson HX20
O Hitachi O Printers

O Hewlett Packard HP150

O Olivetti M20

191 Kensington High Street  Prices are subject to change Company:
London W8 without notice.
Tel: 01-938 1588 Ext. 9 Add 15% VAT.
Send orders with cheque, payable to TASHA. SECURICOR — add

\_£6.00. ;)

Also provides a total maintenance |
warranty atyour premises to a full | Position:
two years. Address:
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SHORT TERM RENTALS -

Suite 104/105, 16 Baldwins Gardens, London EC1N 7RJ

MULTI — USER SIRIUS

3 USERS

£3995

LEASE £20 PER WEEK

REBATE ON PURCHASE

ACT
APPROVED
DEALER

................................

T evevet e Tt T T e T S S T T ey
................................

UPTO £500
TRADE IN
FOR YOUR

BSBORNE
"qpple

BBC MODEL B
COMMODORE
SYSTEM S

ON PURCHASE
OF APRICOT

SIRIUS, LISA &
MACINTOSH

NEW ON SIrTuUS 7

MULTI USER/TASKING
CONCURRENT CP/M 86
AND NETWORKING
IBM, SIRIUS AND
APRICOT, WITH 10 MB
HARD DISC

2 USER£1795

APRICOT >
HARD K& aprlcot
+ 1OMB HARD DISK 20 CPS DAISYWHEEL £2995
Ao, DIsKs BHEHRHE
<+ MON 20 CPS DAISYWHEEL £1995-£11.20 p.w.
£475 LAN E FINAKCIAL PLANNING
:\;'\Iordstar Eggg E;ﬁ; g;an 2?45’ QABBESE: G‘c(sZBO) E%;g Eu'perc‘aICZZ/g %ggg DA;?SY?PI.;EOEO I2-OSCPS s
it asi ofus 1—2~ {
Mitimate £a50 [PAINING SOFTWARE € e183 Wullpan g8 | | DAY ST 0 e e
Vision Call ™" 0 ‘CIS' Cobol Compiler £425 Visicalc from £125 BROTHER HR 15 £445
Peach Text 175 A7) for WORDSTAR €60 CBasic2 E10S accouNTing SHEETFEEDER 6220
Wordwithmouse #6504 for DBASE I B oEos | ot o £375
DATABASE MANAGEMENT ATI for SUPERCALC €50 MS Pascalfor Pegasus from £250 NEC PINWRITER 18 &
dBase It £349 c0pE GENERATORS Exact from £200 PINHEAD MATRIX £599 )
Friday £185 (ick Code 00 CPM 86— GSX £60 Pulsar from £195
Delta £455 DGraph £200 DRGraph £295 Peachtree from £325

FORMATS: SIRIUS; APRICOT; IBM PC; SANYO MBC 3000; APPLE CPM, SUPERBRAIN; 0SBORNE; EPSON;, TORCH; APPLE;
ICL PC and DRS; NEC APC and 8000; DEC RAINBOW; MERLIN; RAIR; ALPHATRONIC; TELEVIDEO and many others.

SANYO 16 BIT FROM £3.90 p.w.
FREE WORDSTAR CALSTAR etc




Discount Diskettes

at HERTZ GOMPUTERS

(" 5Y" DISKETTES PRICE PER BOX OF 10 DISKETTES EXCLUDING VAT ( LOCKABLE DISK PROTECTION
NASHUA WABASH DATALIFE DENNISON DYSAN
Free lib. box DISK STORAGE
S. Side/S. Den 15.50 15.21 - — 21.25
S. Side/D. Den 16.50 17.55 18.45 21.95 23.75 5" M35 1450 | M85 17.75
D. Side/D. Den 19.25 18.45 23.40 27.50 30.75 8 F40 17.75 | F90 27.00
S. Side/Q. Den(96tpi) 24.50 22.50 24.30 28.95 32.00
g. Slde.i)(l). Den(96tpi) 25.75 2_8.35 ?1.50 gggg 3_8.50 POWER SUPPLY UNIT
e - ‘ MAINSTAY WPC150 £64.00
8” DISKETTES (exc. VAT) 12 months guarantee
S. Side/S. Den 20.50 16.87 21.82 25.50 27.50 lnp‘;l'a\,n;hage Frequency ‘(I)ﬂ:);: gu!peur'
S. Side/D. Den 21.25 20.70 23.62 27.50 33.50 ] ST T50vA
\__D. Side/D. Den 23.25 24.75 31.95 37.50 39.00 \ - =
" Ty . * SPECIAL PROMOTION * ——
((CUMANA 5V4" Disk Drives FREE Box of 10 Dokettes. | (_ Product  Qty  Price )
Cased and guaranteed for one year, fully compatible with BBC. with each twin unit ordered
SINGLE UNITS exc. VAT TWIN ONITS exc. VAT
# CS100-40 Track S/S 100K 175.00 # CD200-2X40 Track S/S 200K 335.00
# CS200-80 Track S/S 200K 240.00 # CD400-2X80 Track S/S 400K 470.00
# CS400-80 Track D/S 400K 320.00 # CD800-2X80 Track D/S 800K 590.00
All drives include: 2 drive connecting cable, disk formatter & DFS user manual. )
CARRIAGE Please add 15% VAT to total order and
Diskettes (p&p per box) £1.00 Storage Cases (p&) per case) £2.00 -
Disk Drives (p&p per drive) £6.00 Power Supply Unit (p&p per unit) £4.50
HERTZ COMPUTERS All products are brand new TOTAL:
472 ST ALBANS ROAD, WATFORD HERTS WD2 5QU and fully guaranteed. :
TEL: (0923) 35687
Offictal government. local authority and overseas orders welcome. MAIE ORM PCW/4/84 !

NB: overseas orders are shipped at cost price.

nyperion
* IT’S PC COMPATIBLE
* IT’S PORTABLE (9kg)

* IT’S POWERFUL (16 bit)

* 7" INTEGRAL SCREEN

* 256K RAM, TWIN 54"
320K DISKETTE DRIVES

% Includes ALADIN DATA BASE, MS-DOS, BASIC and ASSEMBLER

POWERFUL COMMUNICATIONS SOFTWARE NOW AVAILABLE

- o @ Oro or phone ) 2()
\gl TOTTENHAM S-E COMPUTING LIMITED
Cinels s [ COURT ROAD LONDON BUSINESS CENTRE
g —- —@ | (2nd FLOOR), 77-79 WELLS STREET
— OXFORD STREET = LONDON W1P 3RE |
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WATFORD ELECTRONICS

3691
8815120
8620

DS
DS
DS

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

RAO-3-2513L
RO-3-2513L

751078 95
75150/54 125
75154 125
19¢
95
55
140

86
52
75454 70
7549172 85

ARA

ALL D Y GU ue, P.0O.s, Cash, Bank Draft wlit
Orders. ACCESS/MASTER CHARGE Accepted. GOVERNMENT & EDUCATIONAL
ESTABLISHMENTS OFFICIAL ORDERS WELCOME. P&P add 75p to all Cash
Orders. OVERSEAS Orders postage at cost. Prices subject to change.

h

VAT ALL PRICES ARE EXCLUSIVE OF VAT. PLEASE ADD 15% TO THE TOTAL
COST INCLUDING P&P. SHOP HOURS: 9.00am-6.00pm MONDAY TO
SATURDAY, AMPLE FREE CAR PARKING SPACE AVAILABLE.

FOR QUANTITY PRICES PH.ONE WATFORD (0923} 40588

DISC DRIVES
(CUMANA)

T

Just phone your
order through,
we do the rest.
Tel: (0923) 50234

(Al Dves new stimiine 5Ya" type)
DRIVES WITHOUT POWER SUPPLY
@ TEC Siimline, Uncased, Single Sided, 40 track
5V4", 100K €125

@ TEC Cased, Single Sided 40 track. 100K inci
Cables £139

BROTHER HR-15

DAISY-WHEEL PRINTER

An exceptionally high quality Daisy
Wheel printer at the price of a Dot
matrix printer. 18CPS: Bi-directional,
has 3K of Buffer; has clear butfer
facility, Carriage skip movement,
Proportional spacing; underlining;
Bold print and Shadow print. Prints
in two colours; Super and subscript
tacility. Impact control facility to vary
pressure on paper for making car-
bon copies. Has Centronics parallel
or RS-232 interface. Connects
directly to BBC Micro. A ribbon
cassette plus a separate red ribbon.
Optional extras: Single Sheet Feed-
er takes up to 150 A4 sheets; &
Keyboard that transforms HR15 into
a sophisticated electronics type-
writer. Attractively finished in Beige.

Speclal Introductory Offer:

£375

Single Sheet Feeder. £199
Keyboard ................. £150

@ LCS400 MITSUBISHI, cased, Single, B0 track,
Doubie sided, 400K + Cables £199

@ LCS400S MITSUBISHI, cased, Singie 80 track,
40/80 track switchable, Double sided, 400K with
cables £215

@ LCD800 MITSUBISHI, cased, Twin, 80 track,
Double sided, 800K + Cables £375

@ LCDB00S MITSUBISHI cased, Twin, 80 track
40/80 switchable, Doubie sided, 800K with cables
£425

CASED DRIVES with POWER SUPPLY

@ CS100 TEC Single, 40 track, single sided, 40
track, 100K £185

@ CD200 TEC Twin, 40 track, single sided, 200K
£325

@ CS200 TEC Single, 80 track. single sided, 200K
£230

@ CD400 TEC Twin, 80 track, Single sided, 400K
£430

@ CS400 MITSUBISHI Single, 80 track. Double
sided, 400K £299

@ CS400S MITSUBISHI Single, 80 track, Double
sided, 40/80 switchable, 400K

@ CD800 MITSUBISHI Twin, 80 track, Double
sided, 800K €:

EPSON

PRINTERS

FX80
10” Tractor/Friction feed, 160 CPS, 11x9
matrix, 137 columns max, Bidirectional,
Logic seeking, pro| ortional spacing, Hi-res
bit image, Italic & Elite characters,
underlining, subscript & superscript.

Only £345 (£7 carr)

RX80
100 CPS, 9x9 matrix, dot addressable
graphics, Condensed & Double width
grinting, Normal, ltalics & Elite characters,
ractor Feed, Bi-directional, logic seeking,
Centronics Interface standard.
Only £235 (£7 carr)

EPSON RX80 F/T

Same as above but has friction and tractor
feed attachment. £259

INTERFACE CABLE

To intertace above printers to BBC Micro.
£8

@ CD800S MITSUBISHI Twin, 80 track, Double

SRS LBAEE8RRBERE

BBC MICRO

BBC Model B £346

BBC MICRO
WORD-PROCESSING
PACKAGE

A complete wordprocessin:
B‘ackage consisting of BB
icro Model B; Zenith 12"
Green Hi-res Monitor; twin
cased 200K Teac Drives, the
popular  Wordwise  word-
rocessor, Watford's own high-
y sophisticated 62file DFS in-
terface, world renown Brother
HR15 Daisy Wheel Printer,
Beebplot & Beebcal spread-
sheet Analysis software discs,
10 blank diskettes, 500 sheets
of paper, Manuals and all
cables. All you require is a
mains power point to have it up
and running (we even supply
the mains 4 way mains trailing
socket).

Only: £1350

(P.S. We will aiter the pack-
age to sult your particular
requirement. Call In for a

32768KH
100KHz

s

1DC Connectors:

Biock
type

Two rows
10 way

34 way

Strut Socket Cannectors
Pins

16 way 130p 150p 110p —_
20 way 145p 125p 195p
26 way 175p 150p 240p

205
40 way 220p 250p 190p
50 way 235p 200p 395p

demonstration)

sided, 40/80 switchable, BOOK €550
Carriage on Drives €7 (Securicor)
5Ya" DISKETTES
{Litetime Warranty)
Verbatim or 3M
10 Single side D/D
10 Double side D/D

Z80A 2nd PROCESSOR
BOARD FOR BBC MICRO

@ Afthough intended as a BBC add-on, It is totally

We stock a wide selection of
BBC Micro Hardware, Software
and Firmware like:
Watford DFS, Beebmon, Screen
Dump ROM, Printer ROM, Dis-
assembler, LOGO, FORTH,
PASCAL, Wordwise, Disc Doc-
tor, Disc Fix, Beebfont, Beeb-
plotter Graphic Tablet, Modem,
Joysticks, Lightpen, Games
Software, Books etc.
Send large SAE for our BBC
leaflet.

stand alone (i.e. Can be used with any RS232
Terminal/Computer).

@ ZBOA Processor running at 4MHZ (No. wait
states) 64K Dynamic Memory, 16K ROM space.
Disc imterface with single/double density, 40/80
track,also another 64K Ram card can be plugged
tnside the unit)

@ CPM 2.2 — Not a lookalike, making the CPV
Users Group avallable to you.

@ Al BBC screen, sound and OSBYTE facilities
avatlable to the CP/M user.

@ Uses a full intelligent terminal emulator 1o enable
the user to run 99% of all commercially produced
CPM software with no modifications whatsoever.

@ Supplied in a standard haif height drive case with
integrat PSU and finished in the standard BBC
colour,

All this and more
for ONLY £350 + VAT

ACCESSORIES

@ TEX EPROM ERASER. Erases up to 32
ICs in 15-30 min. £33
@ TEX EPROM ERASER with incorpo-
rated Safety Switch £35

@ Tex Eprom Eraser including the Elec-

tronic timer, £44

@ Spare UV lamp bulbs £9

@ POWER SUPPLY Regulated, overload
rotection,

ariable: 5V to 1.5V @ 4A £38

@ C12Cassettes InLibrary Cases 40
@ 8" Fan fold paper (1000 sheets) =
@ 942" Fan fold paper (1000 sheets) £7
@ Teleprinter Roll 250p
@ UHF Modulator 6MH2

@ UHF Modulator BMH2

PCB PLug Female Femnale
with lstch Header Card-Edge

90p 85p 120p

D 160p 320p
340p

RIBBON CABLE

VIDEO MONITORS

Ways Grey  Colour ZENITH 12" Hi-Res. Green or Amber EDGE coNNEcTons
y 1l 1567

Price per Foot Monrtor. 40/80 column select switch.
S

10 15p 28p Attractively finished

TWO ROWS
212 way

16 25p 40p 2x 8 way
20 % 50p KAGA RGB 12" Standard Res. Colog i

215 way

= o KAGA RGB 12" Medum Res. Colour__ | 2416 way

80p
70p

Single Ended Le

Length

Double Ended Leads
&

24"

20way
1

JUMPER LEADS Ribbon Cable
Assembiy/DIL Plug Headers)
ad 24" Long DIL SOCKETS
24" 145p 185p
5p 205p 300p
12 198p 215p 35p
219p 235p 2345p 54
36" 230p 250p 375p 595

10C !Es ALE a!CEPTAcLE JUMPER

60p 200p 260p
2900 370p 480

14pin 16pin 24pin 40pin
240p 325p

DIL PLUGS (Heaer) incl, Lead
Solder

IDC Connecting lead for KAGA

90p
120p  160p RGB Input Cable included
MICROVITEC 1451 Hi-res 14 Monitor 2x28 way

222 way

MICROVITEC 1431, 14" Colour Monggg 2x23 way
£

2x25 way

19 2x30 way
ﬂts 2x36 way
240 way

40p 99p
49p  106p
170p

%% 2% | EURO (DIN) CONNECTORS | O CoMNECTORS: Minisure

Low Wire
485p

AMPHENOL PLUGS 2‘:3’!” ;::‘als Angle
24 way IEEEE 475p Contacts Pins  Pins
38 way Certronics DIN41617

Paraliel 450p 31 way 170p
41812A+ 8

26way 34way dway
300p

ZIF DIL SOCKETS 2'322an . 275p
24 way 565p | 253 o 285p

28 way 41612 ABC
40 way 3 x 32 way 360p

Mate Jway 15way 25way
Sit. Angle | Solder 80p 110p  160p " 2
B o
=, U 1y 150
200 265p o e
240p  300p Covers B85p 80p

260p 1DC 25 way "D’ plug 385p Skt 450p
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UPSTAIRS AND DOWNSTAIRS AT
LONDON’S NEWEST MICRO SHOP

On the ground floor at Morse you can browse
through the demonstration hall and try out the
TeleVideo TS1605 IBM-graphics-compatible, the
new TeleVideo TPC1 portable, the DEC Rainbow
100 and 100 Plus, the DecMate dedicated word
processor (we have the kit to convert it to a
computer), the Hyperion, the NEC PC8201
hand-held and APC, the Kaypro |l, 4 and hard-disk
10, the Hewlett Packard touch-sensitive HP150, the
Epson QX-10 with Multi-Font, the absolutely new
Sanyo IBM-compatibles at sub-£1000 prices, and
the best-selling “4th Generation” Apricot. Packaged
programs like Lotus 1-2-3, dBASE Il (we are dBASE
fanatics), Quickcode, Quickgraph, Friday, Wordstar,
Calcstar, Datastar, Infostar, Reportstar, Zork,
Deadline, Context MBA, Versaform, PFS Write, PFS
File, PFS Report, PFS Graph, Supercalc 1, 2 and 3,
VisiCalc and all the Visi's, Micromodeller,
Turtle-Logo, Norton Utilities, KnowledgeMan,
Superfile, Rescue. Most of these we have in IBM
PC-DOS format, MS-DOS and a few others. Also
accounting software by Pegasus and Compact.
We also have computers, programs and advice for
people to whom the above paragraph is quite, quite
meaningless! Our prices are extremely competitive
and the phone number is 01-831 0644.

But DOWNSTAIRS you'll find our bargain
basement. We have surplus and ex-demo
computers, peripherals and software at
exceptionally low prices. E.g. the
Osborne computer absolutely complete
with two disk drives and the usual bundle
of software from only £399. The Hewlett
Packard HP-83 and HP-87 at less than
ONE THIRD of list price. The lowest
priced Apple II's and llI's its possible to
find. An enormous collection of items,
will be fully listed and priced in next
month’s PCW.

Or come and look round! @

MORSE

12PCW

MORSE COMPUTERS, 78 HIGH HOLBORN, LONDON, WC1




Strategic
move

Areportcategorisingthe IBM
personalcomputer as ‘too
expensiveto beusedby
morethanafraction ofthe
office workforce’, suggests
that multi-user
microsystemsare usually
halfthe price peruser.

Thereportisbasedonthe
USmarketand, ifithad been
made here, itwould have
suggestedthesamething
aboutthe ACT Sirius—that
machinebeingstillthe
leading office
microcomputeratthelast
count.

Strategiclinc,authorofthe
report,reckonsthatan|BM
personal computerwitha
local networklinkingitto
otherIBMsinthe same office
worksoutat$3000 to $4000
per head—obviously
including somekind of
bulk-buy discount.

By contrast, multi-user
machinessuch asthose from
Convergent Technologies,
Burroughs(thesame
machine!), Molecular, NCR,
Televideo,Onyx’andadozen
orsootherestablished
suppliers’,can put
computing power ontoa
family of desksforaround
$2000per head.

Forareportcosting $1500,
ithasmissedthe pointby
several feet.

Strategicsuggests(quite
sensibly)that’potential end
users of computersystems
needtoberemindedthat|BM
is nottheonlysolutionto be
considered,andthat other
computervendorsareviable
and offer very competitive

New machines from Amstrad and Oric, a sound box for the Spectrum |

andalookatthe growth inthe multi-user market. Guy Kewney reports.

personal computing
alternatives.’

Thecompanyquotesitself
asaguinea-pig. ‘Strategic
itselfhas beenabletosave
over$40,000 by installing
Televideoterminalsonevery
employee’sdesk, and
connectingthemtogether
viaaMolecular Computer
(Multicomputerin the UK)
multi-user microprocessor
system, asopposedto
installingIBMPCs.’

Butthefactthatthere are
cheaperalternativesto the
IBMcan‘tbesomuchofa
surpriseto Strategic, that
itfeels obligedto part with
thedetailsonlyin exchange
for$1500!

Andto be fair, itisn't. What
the report does containis a
mass of statistics which any
company managerwould
finduseful, showingwhere
usersof micronetworks have
had problems, andwhatsort
ofcostsareahead. And it
shows howthe different
manufacturersdifferintheir
solutions.

Butitfailsto notice that
therereallyisadifference
betweenthecostofa
computer, andthecostof
sellingit.

Andthecostofsellinga
computerinthe
minicomputer bracket
includesthecostofpaying a
salesman. Andsalesmen
havetobetrained.
~ Thedealersof
Commodore computerscan
tellataleortwo aboutthis.
Customerswho know what
theyare abouttendto ask
irritating questions—
questionslike ‘Whycan'tl
justbuy a64andaharddisk
and an 80-columnadaptor
andthatcheap word
processor programanda
cheapprinter? Theyignore
the factthatthe dealer would
gobusttryingto pay his
salesman’scommission out
ofthatsortofdeal.

Aslongasthecost of
‘training’isincludedinthe
price,single
microcomputerswill cost
morethanaterminalplusa
shareinacommunity micro.

Andaslongasthatistrue,

peoplewill buy multi-user
microsforlarge
departments.

Butoneday,whenthe
typical micro costsroughly
thesameasatypicalterminal
{andwhyshouldn'tit? It’sgot
screen, keyboardandsome
circuitry), peoplewhowant
trainingwillgooutandbuy it
separately.

And,inthe meantime,
Strategic’sconsultants are
quiteright,and the
multi-usermarketwill grow.

Iratherthink howeverwe
will see the costs of stand-
alonemicros plusnetwork
comingdown very heavily.

Andwe willseeaboomin
corporatetraining.

G

Support
for APL

Excitementmountsamong

‘real’ do-it-yourself
programmerswhoscorn
Basicandusea
programming language
called AProgramming
Language (‘APL’).

Theirlanguageisgoingto
betiedintothe BBC Micro—
oncethe Z80versionis
available.

The APLUsergroup
announcedthisversionatits
Annual General Meeting,
and was expectingquite a
fussto be madeaboutit,
becauseitprovidesfull BBC
graphics.

Thepriceofthelanguageis
expectedtobearound£100,
andthe Z80basicsystemis
expectedto costunder
£2000.

The authorofthe program
isAnthony Camacho:
however,Imustwarn
readersthatthe software has
been published by
Acornsoft.

Acornsoftdoes notsell
software: the company

licensesitontermsthat

computercompany chief.

Delightedthoughlam to see Micronetwinanaward, |
havetoconfessto awrygrinatthe awarditdid win.
The electronic mail and electronic software
distribution side of Micronetis the jam on a very ordinary
Prestelservice. As electronic mad, it works — just. As
softwaredistribution, itis improving as the quality of its
stock of programs improves.
‘Innovation oftheyear’, evenonthetop ofPrestel, |
mightbuy. Buttheidea of ‘systemsinnovation’to me
‘carriestoo muchof asuggestionthatthereis asense of
purposeandorganisation about it.
) Still, thereitis: The Recognition of Information
| TechnologyAchievement (RITA)team calls Micronet the
systemsinnovation ofthe year, andgoodluck to them.
Thephoto shows Richard Hease, boss of EMAP (who
put Micronettogether), receiving the award from David
Fairbairn andlan McNaught-Davis, TV star and
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V1.D.R.
SAVE ££’s -

CONSULT
US!

Whether vyou're thinking of
buying a micro, peripherals, or
software, for business or plea-
sure — consult us and we will
advise you as to making the
Right Choice.

@®If you know what you want,
we can supply all hardware,
software and peripherals at a

GREAT DISCOUNT
(10-20%)

® If we can’t help you, we will
give you a

FULL REFUND

Write to us at:

MDR
27 Belleville Road
London SW11 6QS

— stating what your purpose or
user-problem is, or what par-
ticular piece of Hardware/Soft-
ware you’'re interested in. Please
enclose a cheque or postal order
made out to MDR for £7.25

THERE ARE NO HIDDEN
CHARGES REGARDLESS OF
THE AMOUNT OF TIMES YOU
USE OUR CONSULTATION OR
PURCHASE SERVICE

We will reply to your letter by
phone or in writing within 10
days, or you will receive a Full
Refund.

M.D.R

Credit Facilities Available

14PCW

AT LAST! A SENSIBLE
PRINT STAND AT A
SENSIB

Patents Pending.
B Stands neatly on a desk top. R Printout stacks tidily in the
tray. B Supply paper locates underneath the printer — can
stay in its carton for convenience. B Sturdy design, brandy
white finish only. B Discounts for multiple orders.

Accommodates most makes of 80-character printers
including B EPSON MX80 8 MICROLINE 80

Send coupon or telephone for details.

Advanced Resources. St. Gabriels, Much Birch, Hereford HR2 BHY.
Telephone: {0981) 540 262

Please send leaflet and order form for the Advanced Printer Stand.
Name:
Address:

PCW4 /84

%

State Printer Model
Now there's a User Group especmlly for
you. For just £6 or £12 you canjoin the
AQUARIUS USER club and get a monthly
AQUARIUS USER is packed with information written by experts. It
covers details on new products, and peripherals, reviews on the
latest software, general news about home computers, user tips,
now: AQUARIUS USERLTD, 66 Wymering Road, London W9.
Name —|
Address : :
Posicode
Piease enrol me as a member of AQUARIUS USER.

magdazine which gives you all the Iatest on

your Aquarius, news, facts, and features.

reader offers, competitions, letters and much more.

If you're part of the dcwnm% age of AQUARIUS join AQUARIUS USER
lenclose £6 subscriptfion for § lssues T or £40 for one year [J
payableto Aquarius User Ltd, 66 Wymering Rd, London WS |

ok

Access Card holders ring 01-289 2188 (24 hours)
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code.

it’sa stepin aninterestingdirection, acreditcard reader
foranIBMpersonalcomputer.In America, every shop
telephone has one, andthe phone automatically reads
the magnetic stripe, dials the creditcard, asks whether
you're goodformore credit, and gets the authorisation

Thanks to the care with which British Telecom and the
Dolprotecttelephone engineersfrom computers,
getting something thatcandialthe numberis an
exerciseinfrustration. But atleast, now, with an
expensivecomputer, youcanreadthecard. Details from
Alloy ComputerProducts, on (0285} 68709.

absolutely prohibityour
making backup copies.

Whetherthetermsunder
whichitimposesthislicence
areinfactlegally enforceable
hasyettobetested.
However, given Acornsoft’s
known predilections for
takinglegalactionoverthis
matter, customers would be
well advised notto make
backupcopies.

Othersoftwaresuppliers
attemptto preventbacking
up of programs, too, buttend
tobelessdraconian aboutit.

Iknow of no other case
where a software publisher
hastaken thisbeyondthe
mild deterrence stage, into
the High Court, as Acornsoft
hasdoneinthecaseofthis
publication.

Ido notrecommendthe
purchase of software which
cannotbebackedup,and
neither wouldany sensible
computerconsultant—
especiallybusiness
software.

DetailsfromInnerProduct
Ltd,on(01)6734047.

No kidding!

Nowthatthe American
builderoftheSirius, Victor,

hasfiledforChapter XI
bankruptcy, the fightfor
survivalby ACTis goingto
getnasty.

Forthe mostpart, the
peoplewho mighthavebeen
frightened by the death of
Victorwere frightened
enoughbythemere
possibility.

Buttherewere alot of
peoplewhoreasonedthat
‘Victorisstill selling
machines,in Americaandin
Europe,andsoitmustbe
makingenough moneyto be
aviablebusiness,onceitgets
its staffingtoasensible
level.’

Apparently, not. The
formerboss of Victor, Chuck
Peddle, wasforced by
Victor'sowner, Kidde
Corporation, toretainthe
networkofVictor
distributors and the staff.

Theywill saythatitwas
IBM. ltwasn’t—itwas Victor.

ACT, however, will have to
face the dismay of people
whoreally didn’texpectthis,
andwill have to convince the
worldthattheSiriusreally
canbebuiltinScotland.

Crystalball-gazingis
profitiess: but, forthe record,
Iwill predictthat ACT’s
survivaldepends moreon
howsoonitspeedsupthe
Apricot, getsthe ‘snow’ off its

screen,andgetsversion 3 of
ConcurrentCP/Mon both
machines.

ConcurrentCP/Misset for
April. Demonstrations have
beendonealready.

InAmerica, lookforwardto
whatChuckPeddlewill do
next, havingresigned from
VictorlastChristmas. Heis
nolongerrich, downto his
lastcouple of million dollars.
Intermsoflaunchinganew
corporation, thatisn’ta
peanut. Intermsof personal
finance, itshould keep himin
thegambling style he likes
forafewyears. Butthatisn't
really enough, andlexpectto
seehim startupanew
machine, soon.

Whetherit'll be another
micro, ldon‘tknow. lexpect
hislatesthobby-horse,
communications,toloom
large.

NEEE |

Alternative
plans

Havingspottedthatthe
£40,00QPlan4000local
networkwasabitbeyondthe
pocket of most small offices,
andthatthecompany
wanted something more
powerfulthan Plan 2000,
Zynarhaslaunched Plan
3000.This offersacentral file
serverof 15Mbytes(and up)
andrunsthesame software
astheothertwo.
Pricestartsataround

£8500,and details are

availableon(0895)59831.

EED |

Spectrum
amplifier

Forthosewholiketobe able
to heartheirSpectrum
chirping away, the
Amplisoundboxhas the
extra benefit of switching all
the otherleadsinandoutof
thebox. [tsaves swapping
micandearcables, for
instance. Butitdoes take its

powerfromthe Spectrum.
Costisf£26including £1
handlingchargefrom AGF
Hardware, 26 Van Gough
Place,BognorRegis, PO22
9BY, orphone(0243)823337.

(S )i

Atmos error

Initial versions ofthe new
Oric Atmos micro (reviewed
nextmonth), withthat lovely
newkeyboard, arelikelytobe
recalledforachipchangein
the nextcouple of months.

Thenew versionincludes,
amongits other
improvements, atapeerror
checkingalgorithm.

Earlyusersreportthatthis
workssowell,itfindserrors
intapeswherethereare no
errors: sobeforeloadinga
tape,aprogramhastobe
loadedtodisabletheerror
checking program.

Laterversionsofthe
Atmoswill have this
interesting ‘feature’
removed,andtheerror
checkingprocessshould
workcorrectly.

Orichasnow formedanew
jointventure company with
KenurePlastics—to
manufacture British micros.

The new company, called
M3 (itissited attheendof the
M3 motorway), is expected
tomake 10,000 unitsamonth
—QOricalsoexpectsto have
tomake 20,000 extra units
eachmonth, atothersites.

[HDE |

Come-back
Somuchformytheorythat
the Applellwasdead: the
corporation hasannounced
worldwidesalesofover
100,000llesin December.

JohnSculley,the
presidentof Apple,
attributedthesalesto’a
reductionin price and strong
dealerpromotion
programmes’. He also noted
thatthe $2.5million paid by
Franklin‘had beenincluded
asincome.’

Sculleytold methat
anothercontributing factor,
perhapsasimportant,had
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beenthe announcementof
IBM’s ‘peanut’ orPC Junior.

Thatmachinefailed to
impress peoplewho had
been postponingthe
purchaseoftheirApple, and
theywentaheadwiththe
Apple.

Theresultwasafirst
quarterrevenue report
showingsales up by 48%
overthesame quarterlast
year—though profits were
heavily down at$5.8 million
compared with $23.5 million
forlastyear'sfirstquarter.

Sculleyinsiststhatthe
highfiguresaren’tjustaflash
inthepan.’'Wewill sell as
many llemachinesaswesell
Macintoshmachines, this
year, hesaid.

%
w%: ?3;/ e

EED

Happy
family

Brother got very excited
aboutits HR5 printer
becauseitcosts£147.
Italsorunsofftorch
batteries.
Butlwouldsaythat
printing at30 characters per
second, usingamatrixanda
thermal transferribbofi with
alifeofonly 50,000
characters (two medium-size
articlesin PCW),the only
reasontobeexcited aboutit
wouldbethatitis pretty
quiet.Buttalkto distributors
Thame Systemson (084421)
5471ifyoumusthavea
portableprinter.Orreadthe
review of Brother'sEP44 on
page 168 ofthisissue.

More
knowledge

. Respondingtocriticismthat
MDBS was ‘greatfor storing
data, butyouneedtobea
programmertouseit’, Micro
Database Systemshas
released Knowledgeman
Plus.

Thenew productis
vaguelyreminiscentof Lotus

1-2-3,inthatitdoes more
thanthesinglefunction of
database(Lotusdoes more
thanspreadsheet).

WherelLotus 1-2-3isa
spreadsheetwith some data
retrieval and sometext
editing, thisproductisa
database, with spreadsheet
andtextediting.Italso
includesagraphics package,
andapainting package, in
colour.

Tamsys will bedistributing
the productfor16-bitmicros
using CP/M-86and MS-DOS
operating systems, and
Tamsysdirector Patricia
Oldcorn predicts a Unix
version.

Thecompanyisalso
releasingaversion of
Knowledgeman which
softwarehousescanuseto
build specialistapplications.

Itisn'tuser
programmable, butitdoes
allowtheuseras many
Knowledgemanfunctionsas
are neededforthe specialist
data processing functionit
hasbeenturnedinto.

Detailsfrom Tamsyson
{07535)56747.

QL user group

Quickoffthemark: an

formedalready.

Thefoundersarewell
known fororganising good
user group activities: they
areBrianPainandLeon
Hellerwhooriginally setup
the Tandy Users’ Group.

Fascinatingtosee how
quicklythey have become
enthusiasticaboutthe
SinclairQL. Thefirst
newsletter, Quanta,landed
onmydeskaweekafterthe
launch.

Itincluded informationon
thegroup,acommenton
SuperBasic,adiscussion of

‘the’C’'language,and an

introductiontothe 68008
processor chip.

Thearticleon‘C’'includesa
littleprogramthatturnsthe
TRS-80intoaterminalona
phoneline,andwhich, Leon
Hellerhopes, will ‘probably
runwithlittlechangeonthe
QL,when the Sinclair ‘C’
compilercomesalong.’

Ithinkitcould be fun,
however.

Thelastiteminthelittle
newsletterisentitled:
‘Thirty-two bitsindeed! Who
do Sinclairthinkthey are
kidding?’

Anditquotes Motorola,
the maker of the chip, as
calling the 68008 ‘a 16-bit
chipwith an 8-bitdata bus.’

Isaidtherewould be
arguments about

IndependentQL Users’ 8-16-32,didn’t!?
Group (IQLUG) has been FordetailscontactBrian

g

_(0242) 582009,

- Itmaylooklike a cable withabigplugononeend. itis
actually a peripheralfor the Spectrum, intelligent
-enoughto takethecontents of thescreen, andprint them
‘onawiderange of ordinary matrix printers.
including a Centronics cable, is£45. It also pﬁnts.
‘normally.ZX Lprint lllis available from Euroelectronics
: _ntﬁmmnwsqmm Cheltenham, Gloucester. Phone

Painat24Oxford Street,
Stony Stratford, Milton
Keynes, orphone (0908)
564271.No,youdon’thaveto
haveaQLtojoin.

BGED - 4

Not so sweet
Apple

Apple’s operating system
‘canbe protected by
copyright’,accordingtoa
legaldecisionin America.

Franklin madeimitation
Apples,and Applesuedon
thegroundsthat Franklin
used Apple operating
software. Franklin counter
sued, sayingthatApplewas
guilty of breakingUSlaws on
fairtrading.

Thedecision bya ‘third
circuitcourtofappeal’led to

ajudgementthatcost
Franklin $2.5million, paid to
Apple.

UKusersshouldcontact
CKComputers, the Franklin
distributor, for detailsof how
thismightaffectthem.Phone
(0934)516246.

IS =

Legal
duplication

Discussing thefactthat most
pirated copies of programs
emerge fromthe supplier
andthe printer before they
areevenreleasedisatouchy
subject, likediscussingone’s
chronicflatulenceataflower
show.

Nothingdaunted, a
Bradfordcompany has
plungedinwithreckless
honesty, offering aserviceto
software authors—they
makethe hundreds of
duplicatediskettesthe
authorcansendtothe stores.

Thatisduplication, not
copying. ‘Themaindangeris
unauthorised copying,’
remarks Jeff Eke, founder of
thecompany, Discform.

‘Toprotect againstthis, we
checkevery package’s
originalauthorship’, {you
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DOT MATRIX PRINTERS BBC MICROCOMPUTER SYSTEM BUSINESS SYSTEMS

WE ARE AN OFFICIAL BBC
COMPUTER DISTRIBUTOR |}

DEALER ENQUIRIES ARE WELCOMED

Acorn Electron £199.°

WE SUPPLY FREE 30 HOUR BASIC BOOK AND A DUST COVER
WITH EACH COMPUTER

T;:(s S the best microcomputer currently on the markel 32K RAM

ALL PRINTERS MAVE CENTRONIC PARALLEL |N'fERFAcE UNLESS 32K ROM 8 modes of operation il coloor tull size keyboard internal
OTHERWISE STATED. ALL PRINTERS HAVE HI-RES. D expansions such as disc nterface speech synthesizer Econet intertace
ADDnﬁg%:BLsE GuAPH!C MOOE. PLEASE SEND SAE FOR ‘h” ::‘%'s‘;'s‘ss'a personal compiiter capable of expanding into a small
FULL Ls) ¥
Ul . ggg Mvc’;oacomou!ev M?dm 3} £348 VAT £399
Mo disk interface £409 VAT
0. 160 CPS_ 107 wide fric & pin fesd £344 - VAT £395 FEERVociE EcoUs o Terlnce €389 - VAT £ea7
£ 3008078 Ve e & rach Jeed £431- VAT  £495 FRCR o malsaand Ecanetinigtaces £450 - VAT £817
AX8OF T 100 CPS 10" wide frict & \racl leed £261 - VAT £299 g £230 VAT £264
AXBOT 100 CPS 10" wide tractor feed £334 - VAT £269 L Gl AT ";fck e oy, (00 2 Wit i APRICOT — SIRIUS — SANYO
333 RS 23 mEdaLfe"?c;r%‘amyf !’R‘Q(z'nmevs £29 - VAT £33 e ok WP 1 agd¢ e ODE'R""Q — -
. gysiem - Free Perlect Softwa £696 VAT £7
RSZ32 Interlace wib 2K buffer, xon aoll £60 - VAT 58 REEm - e Pl e VA T IBM — TEXAS — TORCH
Rmbon Cartridge for RX80 FXB0 & MX80 £7 - VAT £7 BBC cassetle rocorder and lead £26 - VAT £29
Ribbon Cartridge tor FX100 & MX100 £12 - VAT €13 Bl‘rfr: X"(‘:)"V\aﬁcoedkﬁn ;Epe gm: 1 g% B VA¥ £96
upgrade ki VAT  £80
sTAR Fitting charge for B upgrade kit £20 VAT
BIARR | r opos TG i & iractIees e wE J6k memaed a1 25 VAT 81 B Iy 16a ioey Gk Srorage S Sony Gk Bonable onel case.
Gemin 15X 120 CPS 15" wide trict & tract £295 - VAT £339 Games paddie: £11 VAT €12 styhin lem with auto dnaller(gpnonal) han;dlsko tonal Vast sotiware
Delta 10 160 CPS 10" wide frict & Iract feed £327 - VAT £375 13" Monochrome mon for gl cable £89 - VAT  £102 Tibyary. (companble wilh Sius ”
gega 1|50 |26&ch‘55 |Z'Lam|%:|ét ll‘ ngu l:ea £414 - VAT £475 Ldse,(:;loég monitor incl cable :Eeg - V‘ﬂ 222 Aprnicot with Single Drive and Momor £1690 - VAT
adyx- ulfer Par " 10 - V. 10 Apricot with Double Drive and Monttor and
i interface do nloadable characters Econel nterface (free ilingy 60 - VAT o
.‘:c'::a'.b.i’fa? wi ¢ s vaT gt Sgeech mierfnce (e fttings Y var B9 Free Printer or 2nd Monitor £1890 - VAT
Ratrets 18" ide version of Radi-10 £518 - VAT £595 disk manual  formating disk £30 - VAT
adix wide versy 123 RS 9 A B SANYO PROFESSIONAL COMPUTER
seos e O £2 VAT 59 e e e
. ) 0 1
SR " SR GRE e eeg oA BEC Lisp nguage Cassetie £ VAT st Free software Sanyo gso 128K RAM Single Grive And free SoTware
QP70 BB 10" e VIS8 & Ea lert €174 VAT £189 o vgmgs"%:":ofg:e Grve and free software includhn ‘533”,5{;“
GPS00A 50 CPS 10 wide tractor feed £187 - VAT £215 APPROVED ECONET SERVICE CENTRE Calcstar Inforstar Datastar eic Ware InCUoN9eg0s - VAT
GPSS0A 50 CPS 107 wude trchon & tract WE STOCK A LARGE RANGE OF SOF TWARE FOR BBC MICAO
carrespondence qua £234 - VAT £269 INCLUDING ACORNSOFT BBC SOFTWARE LONGMANS SOF TWARE
GP100AS Serial e cellenilloy Spectrum PLEASE SEND LARGE STAMPED ADDPESSED ENVELOPE SIS SOOI B i LS Bl e § B e EL AR AT
Crlanasisen: G0 VAT 5D FOR FULL DETAILS disc storage including CP M 86 M5 DOS a 2195 - vaT
icrosof SIC 4
SHINWA
P80 80 CPS 10" wide Iriclion & tract feed £187 - VAT _£215 $inus 1 Computer with 255K RAM and 2.4 megabyte Fioppy disk storage
gpave nbt?on cam.ﬁe for CP8C £6 + VAT £6 Including C th 86 MS DOS & Microsoft Basic £289 g

TORCH 280 2nd PROCESSOR

RITEMAN JORCH
P | tnct & tract | 0- VAT = £229 CF500 COMPUTER with colour monitor includes Twin 400K disks Tarchnet
EECTPacTM20IGESY60 EDINITEIRENTC! leed 0 For only £347 + VAT Operating Syslem free perfect soltware (perfect writer perfect spelier
y perfect calc perfect i-ler) Torchmail Plus (Etectronic Mail) Torch Mars
SM%A 160 CPS 10" wide 27 CPS NLO Financial grapl Torchiel ( Access System)
24 x 16 mat £283 - VAT £325 Torch 2nd Processor Z80 15 surplled with perfect writer (a powerlul Word neculwe Aid (Menu Syslem)
B! 156A 160 CPS 15 wide 27 CPS NLQ Processor) perlect speller (spelling checking grogram - | should have used Datel 600 (Link 1o outside mamirame services 1e
24 x 16 mat S £347 - VAT £398 ane for making this advert') Pertect Fiter {A Database Program) Perfect Felecom Gold £2950 - VAT
# 16 matnx Calc (Spread Sheet) 1t includes 64K memory (Almos! 60K available to user]
Fits inside BBC Computer TEXAS INSTRUMENTS PROFESSIONAL COMPUTER
COLOUR PRINTERS e o sa7 - var ke TI'502 Dua) 320KB Drives 256K RAM Up to 10 megabyte on board storage
T e I SIS 301 - VAT £a29 280 2nd Process - Perfect Sotiware £347 - VAT £399 possible TI speech command Rasierefaptionforugialaewileteilo tizar
cpru;%o 30 cotom O e el £918 - VAT  £135 280 Processor - Perfect Software - Dual 800K rrendiiness to computing Allows voice operated keyboard controf
cotumn 4 cogpr igggtery op Disk Drives £695 - VAT £799 (Ophional) Price £2650 - VAT

MAINTENANCE CONTRACTS ARE AVAILABLE.

ALL OUR PRINTERS HAVE 1 YEAR WARRANTY

| GUARANTEED LOWEST PRICES |
DAISYWHEEL PRINTERS COMPLETE WORDPROCESSING

100% BBC COMPATIBLE MITSUBISHI SYSTEMS
AND TEAC SLIMLINE DISK DRIVES INCLUDING DAISYWHEEL PRINTER
From £695 + VAT

JUKI 6100
20 CPS Bi-Directional Logic seeking 1012 15 CP1 - P§
Spacing 2K bulter bes selling Daisywheei £349 - VAT £395
Singer sheet feeder umt £217 - VAT £249
Tractor Unnt £95 - VAT  £109
RS 232 Intertace £52 - VAT £59
Spare Daisywheel £17 - VAT €19
BNOTHE“ HR-15
3 CPS Bi- dnechonal 1012 15 CP1 - PS %?;; o z:} Eg;
Keyboard Uni I These drives are supphed ready cased with all the necesary cables
Single Sheel Feeder Unit £217 - VAT £249 formating program gga User GL de v
Tracior Urit £95 - VAT £109 TrbelrseAasngs&rémfEvnvy_rusevulen.snongnes included on formating Jisc e g
o R @acne code disassembler, SYSTEM 1BBC Micro model B Wordwise Phoenix moritor Smith Corona
DAISY STEP 2000 DUP To copy and rename a file on dis TP1 Daisywheet Printer Cassett Recorder + all the necessary cables and
| 10 12 15 CP1 €260 - VAT £299 - FORMAT Bormating program for 40 & 80 racks Y Y.
20 CPS Unidirectional 10 12 15 CI . ;%ESMLHE “‘,‘,'.”Y prgovzdeg; : ?,sk oo an’al . gocumentation £696 + VAT = £799.25
B nables you to display and modify any part of Bl em
SMITH CORONA TPt oo v - MERGE Merge a nomber of 1ot files 1o ane fle. memery SYSTEM 2. BBC Micro modet & - Disk Interface Phoenix Monitor 100K
12 CPS 1012 CP1 unidirectional 8 . RELOCATE ownloads a basic program to &EOO Sln?le Disk Drive Wordwise Smith Corona Daisywheel Printer,
" SDUMP Screen dump for EPSOﬁ n all graphic modes + all the necessary cabtes and documentation
* VERIFY Ventes every sector on a disk Pnce only £895 « VAT = £1029.25

* MENU A fiexible menu program
SYSTEM 3. BBC Micro model B + Disk Interface Phoenix Monitor. Dual

PROFESS'ONAL Single drive 100K 40 tris single Sided £147 - VAT £189 Disk Drives 200K Wordwise Smith Corona Daisywheel Printer + all the
Dual arive 200K 40 trks single sided £286 - VAT £329 necessary cables and documentation
MONITORS Single drve 200K 40 trks double sided £173 - VAT £199 Price £999 » VAT = £1148.85
Dual drve 400K 40 trcs double sided £330 - VAT €379
ingle drive trks doubl £199 - VAT £
Sindie arve 400K 40 80 rks swiichabie DS S IVAT e 3‘{,%5!‘&33&:3'&’&'.’;‘1%"55 3 g‘;f;'?:eesuagry.g«:'g;rze: So5%”
Dual drive 800K 80 trks double sided £382 - VAT £439 Disk Drive - all the necessary Cables ana documentation
*SANYO Dual drive 800K 40 80 rks switchable DS £408 - VAT  £488 £1046 ~ VAT = £1206.35
* All above drives are low power shmline (03 A typ at- 12vand0 4 Aal - 5v 2
M ' C R OV 'TE C per drive) No'ma"y exira power supply is not regu"ed the BBC CO"‘DU‘e' 3‘3.‘.5?‘ %o?é’ﬁs'é'?gvsv.Q‘Jﬁ'%u.‘?é"‘oz'a"‘o"a'.'?finﬁéf'%‘r’.rﬁ&"6‘&‘. %’-ge"
- F' D E L T BRerRupe ¥C')5‘D’§5’ ”?g}%g“fua’gb?\‘égowe' drve (IT 1S NOT Drive 800K - all the necessary cables and documenlans Brnala
ITY 40°Frack S5 0D gisketts 10 Bor) gpivar @ MR o Mg Ll
* rac Isketts ( ox} 23+ V, 6
Track ketts |+ B SYSTEM 6. Sanyo 16 Bit IMB pc Compatible Micro 128K RAM Single Disk
PHOENIX Sy e s e SO 2] VAL R Dave 160K Wordstar Calc Star’ Sanyo High Res Grean Monitor Juki 6100
ALL A ISKETT AR RTIFi ITHER R R Daisywheet Printer « afl cable and documemah
LL ABOVE DISKE CEl ED EITHER MEMOREX OR DETALIFE

Price Only £1095 VAT - £1259.25

SANYO
DMB112 12 Green screen 18 MMZ Hi-Res £86 - VAT  £99 SYSTEM 7. Sanyo 16 Bit IBM pc Compatible Micro 128K RAM Dual Disk
83;:2‘52 \‘3 F?éese'vllgf::lnﬂg 'é';ﬂ.’."’m"gr?hm [1536 'v\;lxérY :%g gnves gﬁo: HWo%slar (h:nalc Slg:: Aﬁauém&;gs Infostar %pe"slar Da(l,as:ar
i anyo les Green Monitor Juk) 61 sywheel Printer + and all
CD3117 14 RGB Medium Res Golour Monitor £285 - VAT £320 YOUR CONTACTS AT AKHTER ARE SanyolahlteslGroe TN aisywl rinter
CD3115 14 RGB Migh Res Colour Momitor £391 - VAT £449 Price £1295 - VAT - £1489.25
MICORV!TEC cus DEALER/BULK ENQUIRIES HAMAYUN MUGHAL SYSTEM 8. All the components of System & but with Sanyo High Res Colour
1MS 14 RGB Normal Res Colour Monilor £173 - VAT £199 ¥
TELEPHONE ORDERS PAULA HAYES Monitor and Wordstar with Colour Faciliies
1431 MS 14 G Mednim Res Golour Momior £321 - VAT  £369 VAT = .
1441 MS 14 RGB qur: Res Colour Monitor £417 - VAT £479 DEALER ORDERS TONY GLOVER Price £1395 + V. £1604.25
BUSINESS SYSTEMS ENOQUIRIES DENNIS SUTCH SYSTEM 9. All the componens of System 7 bui with Sanyo High fes Colour
FIOELITY Colou: Monitor o caf RSt . vAT  GETS EXPORT ENQUIRIES MAHAMAD EDIB Monitor and Wordstar with Colour Facilities
I RED Hedy Compaai? a2 6 ECONET SYSTEM TECHNICAL ENOUIRIES ALAN LAFFOLEY 3 FIRER © AT = GRS
PHOENIX ACCOUNTS gl lol A= S AN ALSO SUPPLY PACK WITH COMPONENTS OF YOUR
Phoenix High Res 12 Green Manitor £66 © VAT £75 DESPATCH PAUL SWIET gfvﬁ ONOICE, BLEASE Paguécgzsn) 112835 AN ASK FOR
Phosnix High Res 12 Amber Monitor €69 - VAT €78 FEPAE JOHN MAULE YR T v LAy H

AKHTER INSTRUMENTS LTD T A

ORDERING INFORMATION: T

We accept olficial orders from UK Government and Education A

establishments Carnage 15 Free (LK only) for normal delivery If express
delivery is required please add B + VAT per parcel We accpetielephone

orders on Barclay and Access Card please ring (0279) 443521 (10 lines) ]
VI

i :Di I IP‘ I i E H B HD' lP Rl eheques made payable to ~AKH
N.8. ALL VAT INCLUDED PRICES ARE THE CORRECT PRICES,

EXCL. VAT PRICES HAVE BEEN ROUNDED UP TO NEAREST POUND.
28/29 BURNT MILL

HARLOW. ESSEX. CM20 2HU U.K. OPENING HOURS: MON-FRI 9am-6.30pm, SAT 10am-5pm
Tel HARLOW (0279) 443521 Telex: 818894 AKHTER G We welcome callers, no parking problems.
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haveto proveyouwroteit!)
‘andissue aguarantee
assuringconfidentiality and
security of copies’ (they don't
make afewcopies for
themselveswhilethey're
aboutit).

Discformmakesitsound
unusual.Maybeitis.Every
timelgotoacomputerciub
meeting,lamalways
surprisedtofindpeople
playinggameswhich
Acornsoftwon’teven admit
itisthinking of writing.

How doesthis happen?
Nobody at Acornsoftwould
doit, wouldthey?

Discformison(0532)
451440.

BE

compatible
Osborne

Osborne hasfinally unveiled
theIBM-compatible version,
whichithopestomakeinthe
UK, andsellfor£2500.
Probablerelease, if plans go
ahead, wouldbe around
June/July.

The demonstration|saw
wasimpressiveenoughupto
apoint. Themachine would
loadandrunany program—
provideditdidn'tusethe
P-system. Then, quirks ofthe
IBMPascal implementation
occasionally baffledit.
'We're stillworkingonit,’
Mike Healy, managing
directorof Osborne UK,
assuredusall.

Stillitdidrun Lotus 1-2-3
and Flight Simulator, which
oftenthrow otherimitation
IBMs.

Osbornehasalsoreleased
its Disk-Pac which upgrades
theoriginal miserly 100k per
driveto acomfortable 400k
each.,

The system does make the
boxaltittle more fragile, with
two headsflapping around
inside the diskettes, needing
to be protectedwhenyou
travel.

_Irritatingly, youcan'tread
dataoff anew quad density
diskette, even offone side of

it (it doesn‘tworkin discrete

‘sides)withtheoriginal single

densityordouble density
machines.IBMyoucanread,
Xerox,youcanread.
Osborne, youcan’t. Grrr. |
haven'tmeta single-sided’
diskettethatwon’tformat
bothsides, yet.

BoR

Cyou later

Notcontentwithcharging
youmoney forthe software,
agreatmany peoplewhosell
languagecompilersalso
wantyoutosendthema
share ofthe money you make
selling yourown programs,
written withtheircompiler.
This handicap doesn’t
applytoDesmetC. The
languageCispopularfortwo
reasons—first,becauseitis
the onethat Unix people use,
andsecond, becauseitisa
pretty good language.
At£125,ifDesmetCis any
goodatall, thenitmust be
goodvalue forusers of
Sirius,Apricotand BM
personalcomputers.
Goingpurelyon
information provided by the
distributor, MLH
Technology, specialfeatures
include the ability towrite
programsthatuse the 8087
mathschip(anoptiononall
three machines)andthe
abilitytolink assembly
languageroutinesin.
MLHTechnologyis
contactableinCheshireon
(0606)891146.

EoL]

Special
a

Hoskyns, one ofthe
best-knownnamesinthe
traditional computer
business, reckonsthatthe
main benefittobe gained by
buying microsfromitselfis
theHoskyns Gold Service.

Thisinvolves bulk
discountson|BM,DEC Apple
and HewlettPackard micros,

plusprinters.
Tomymind, however,the

Taue & ring network

Pull it out

ool .
< i" <

s % <+

Add amplitiers to each path
Break the loop at each end so that
stray messages cannot circulate

i K

Use low-cost, twisted pair, telephonestype flex to
accommodate both send and retumn path

- -

Transmit in both directions at once 30 that
a break in the network simply results
intwo separate networks.

- -
(AR —

=

T
==
-

=
S
-
—

Vector LINC: s hybrid network developed to
meet the cost, performance and reliability
of ies and dep.
in large organisations.

peopledon’t think that way.

Vector once announced alocal area network. Guess
what: itlinked micros together, notpeople. Soif you
wantedto send amessage to somebody, you had to [
knowwhich machine they were using.

Now, ‘electronic mail”has beenaddedto LINC, }
Vector’'s network. Youmay wonder why that wasn’t the
firstapplicationforLINC, andthe answeris: computer

Details, for Vectorowners, on (07535) 69375.

really interesting side of Gold

fromHoskynsisthe ‘access

toseminars, product
updates, onsite _
maintenance’, and also
priority accessto Hoskyns
‘extensive people and
machine resources.’

Thisgroup hasitsown
range of ITSeries software,
whichitmodestly describes
as‘thefirsttruly integrated
range of personalcomputer
software specially designed
forthecorporateuser.’

Itmay betrue, eventhough
I've heardthe claim more
thanonce before.

The heartofthesoftware is
aprogramcalledKeeplT,
costing£300, whichis ‘a
menu-drivenrelational
database system from
Mathematica,the company
thatproducedthe
world-beating Ramisli
database.’

The othernine packages,
thingslike CalciTat£270and
WritlT (£350) can be linked
intoKeeplT.

Moreinterestingly, socan

independent software
productslike Lotus 1-2-3and
Spellbinder.

Hoskynsreckons thatthe
corporate user, buying bulk
ordersof personal ‘
computers, currently makes
up 70% of pc purchases.

EoD)

Revenge

Anenraged publicistrang on
behalfofDigital Research,
afterireportedon
ConcurrentCP/Mandits
drawbacks last month.

‘Didn’tyou compareit with
MS-DOSdirectly?’ stormed
thisold friend.

No, hadn’t."'Why not?’
Becausetheoneis
concurrent,and the otheris
not. Theoneletsmedo two
thingsatonce,the other
doesn’t.'That'snotthe
point!’heargued.

No, Isupposeitisn’t.|
should have mentionedthe
small pointthat WordStar

18PCW




~ a unique pool of expertise

e

HARDWARE PLUS HARDWARE PLUS
Software from the home A wealth of Software
of the Deskmaster from the originators
series — the major of Sharp approved Software for
source for HX-20 the MZ700 — also MZS0A.
Software MZ3541 and PC1500.

HARDWARE PLUS
68.000 based Forth.

. HARDWARE PLUS
Accounts. Database /4

Al ._ ELECTRONIC A2
el BOw G

Software. advice. modems and acoustic
couplers from experienced users.

HARDWARE PLUS p X I N ER S

Pascal, Forth and much. much more A great range of Matrix
and Daisywheel.

F----_- - S D D S D S .

Please tick box B for information required, and send coupon to:
Kuma Computers Ltd., Unit 12, Horseshoe Park, Horseshoe Road,
Pangbourne, Berks RG8 7JW

Hardware Sotiware Hardware Soltwarn
[ sHARP PC-5000 [] [J APRICOT
Osrius ] [(J EPSON HX-20 O
[JSAGE (JEPSON QX-10 O
J SHARP 700 [0 NEWBRAIN O
0
O

bz a
PHONE NOW or SEND FOR DETAILS I e o ok
G (O SHARP PC1500 7] 0
PANGBOURNE ‘@, (07357)4335 || CIPRINTERS
?!\ Kuma Com Utel‘ S Ldd : ADDRESS.
1 Unit 12, Horseshoe Park, Horse | shoe Road, Pangbourne,
\\& Telex 849462 TELFAC KUMA BerksRG8 7JW ||

COMET: KUMA TELECOM GOLD: KUM gg1

POST CODE

micro-computer.




WhichPRINTER| o
~)What COMPUTER

Jé

MiCro General the specialists for Printer Selectn :

Contact us for our expert advice on all

your Interfacing problems

It's not just a question of plug in and lets go. There are now over 200 different connector
situations. How do you know that your computer will accept the printer of your choice? We at Micro General

donot sell boxes off the shelf. As computer engineers we help yo

u to choose and install the right printer for your computer.

The advice is free and it could save you some embarrassing mistakes - Buy from us for peace of mind.

DEALER/OEM ENQUIRIES WELCOM

AGT APRICOT with a juicy 1.44 MBytes!*

A superb personal computer that's easy to
use and is fully integrated with powerful
software which is simple and friendly —
REQUIRING NO SPECIAL SKILLSTO USE
IT EFFECTIVELY.

® Powerful 16 BIT multi processor
Architecture

® Memory — 256 Kbytes standard,
expandable to 768 Khytes

® Portable - with built in 2 LINE LCD
MICROSCRZEN

® NEW JACKET-PROTECTED 3.5"

7:'&‘

BROTHER HR15 DAISY WHEEL
@ Diablo code compatibility
@ 3K Buifer

@ 2 colour printing

@ Super & Sub Script
@ Auto underline

@ Proportional spacing

PLUG-IN KEYBOARD OPTION — £150+VAT

L0w COsT
TAACTOR FEED AND
AUTO CUT SHEET FEED
AYAILABLE

i-—-——_. ——

diskettes
® Detachable keyboard with Calculator/
Calendar/Clock

Complete package

® Superd Software — 1000 existing single disk — £1690 includes High Res monitor
packages will run on Apricot. twin disk —£1890 includes High Res monitor
* Mass storage option available 1984 -2x 3.5" SONY DDUBLE SIDEDMICRO FLOPPIES 1.44 Mbytes.

NEW BROTHER HRS MATRIX PRINTER

@ Light and compact @ Ador roll paper

@ 30cps- very guiet @ Bit image/ Block graphics
@ Thermal or normal paper

TRADE or PRIVATE CUSTOMERS take advantage of our

INTERFACING CONSULTANCY

INTERFACES & CABLES AVAILABLE FOR:
VIC 20 DRAGON
PET COMMODORE 64 ki
SPECTRUM TANDY  INTERNAL
ATARI SHARP &STAND |
ALONE
BUFFERS
from

BBC OSBORNE
APPLE SIRIUS
£65+VAT

NEW BRAIN SAGE
ORIC and more!

EPSON MATRIX PRINTERS

Buffer adaptor
£249-+vat

CUMANA
_r
.

SLIM-LINE DISK DRIVES

Prices include Cable. Format, Diskette, Power Suppty
and Manual.

€S100 40 track S/S-£199+VAT
CD400S 40/80 track S/S —
£475+VAT

CD800S 40/80 track D/S -
£5994+VAT

DFS — £85+VAT

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

=>. SPECIAL OFFER
3 £235 + VAT

(Delivéty £7 + VAT)

MICROLINE LOW COST PRINTERS

® UP to 25% taster thru-put than nearest rival.
® Near letter quality (92/93/84).

® Ideal printer for business systems.

® High Res Graphics(92/93/84) /\

Micrekine 80 B80cps 1195 4 mat
Microline 824 120cps €215 ¢ mt
Microline 83A 120cps  raso +mt EOE
{MB2A & MB3A serial & parallel inlerfaces

are slandard)
Microime 84

92

Prices
Reduced iy

"ed °°s

200cps  £750 4 w1

160¢cps 1415 + wt
1BM version avaiable
160¢cps 150 + mt
1BM version available

High speed senal interfaces available

HERMES 612

SWISS QUALITY MATRIX PRINTER
Word processing & data printing up to 400 cps
EPSON CDMPATABILITY £1 850+VAT

Microline

£245+VAT
£285+VAT
£385 +VAT
£4154-VAT
£4994+VAT

EPSON RX80T 100 cps

EPSON RXBOF/T 100 cps

EPSON FX80 160 cps

EPSON MX100 100 cps

EPSON FX100 160 cps COLOUR
£2400 + vat

MICROLINE 80 for SPECTRUM Microline 80, Interface and Cable for 22

your SPECTRUM with SCREEN DUMP Software. 500 Sheets of Listing Paper.

icro
Leneral
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NOW AVAILABLE
HERMES 615

W Always call for the best possible price N === Access/Visa
(PCW 4) Unit 25, Horseshoe Park, PANGBOURNE, READING, RG8 7JW Tel: 07357 4466




under Concurrent, eventhe
first Apricotversion, runs
roughlytwice tothree times
asfastasthe MS-DOS
version.

The episode was
symptomaticofthesudden
upsurgeinaggression
noticeable from Digital
Research. Thecompany
seems to be smelling blood.

IfSteve Jobs, Apple’s
founder, isright, there will
beblood. Justbefore
Macintosh was launched,
Jobspredictedthat|IBMwas
onthe pointofdumping
Microsoft.

HistheoryisthatPC-DOSis
soontobecomean IBM
product, notaMicrosoftone,
andthatMS-DOS will be
separate from, and
noticeably different from,
PC-DOS.And he predicted
thatIBM would notsupport
windows, butwould write its
ownwindowing package.

Jobsisn'tthe firstperson
tocomeupwiththissortof
theory:itiswidespread. At
presstime, neither Microsoft
norIBM hadsaid anything to
confirmtheidea. Nordid|
expectthemto.

[Des ]

Concurrent
support

One newsupporter for
ConcurrentCP/Misa
softwarehouse, Graffcom.
Thecompany sellsan
office management package
called O-Man,andan
integrated accounting
system, ISBS-F. Both are
nowavailableunder
Concurrent.
Inasermonwhich|
couldn’thave declaimed
better myself, Robert Owen,
head of Graffcom, pointed
outsternly: ‘Itmustbe
rememberedthatsystems
software, like hardware,
needs good application
softwareto makeitwork.’
Manufacturers, he said,
arenow beginningto install
anduse Concurrent, ‘but this
isonly ahalfway house since
youneedapplication
softwareto capitalise on

A sortofrivalto the Apricot, the Octopus, appeared in
publicfor thefirsttime atthe Which Computer? Show. It
islike animitation DEC Rainbow.

Like the Rainbow, ituses both 280 and 8088 (8 and
16-bit) micro chips, andlike the Apricot, the
sandpapering andfinishingvarnish has yetto be applied.

It hasone more operating systemthan the Apricot,
being amulti-usersystem as well as standalone. If LS|
Computers has builtitright, it willbe veryfast as an
8-bitmachine. And LSl has added its own supervising
operating system toshare tasks to the appropriate
processor—this is called Elsie.
Ifit starts gettingdealers, I'll start getting excited.
Details on (04862)23411.

concurrent features.’

He didn’tactually say that
thereisnosoftware
available,buthecame
uncomfortablyclose, andifl
were Digital Research, |
mightwonderwhether|
neededfriends with quite so
explicitalinein praise.

Butembarrassing friends

ornot, Owenisquiteright:

and atleasthe has provided
word processor,
spreadsheet, database and
accounting programs which
really willrun concurrently.

Graffcomison(01) 385
9422,

BER |

Health and
maturity

Onanotherconcurrent
stage, itdistresses meto
reportthatthe suggestion by
anothermagazinethatClive
Sinclair'sQLwill runthose
nice Psionprogramsall atthe
sametimeiswrong.
Concurrentoperating
systemsforthe Motorola
68000family of chips(the

68008istheoneinthe
SinclairQL)have been
proliferating—Digital
Researchhasjustbeen
commissionedtowriteone,
by Motorolaitself.

Butthe Psionsoftwarewas
written beforethe operating
systemwasready, and
doesn‘tuseit,andis not
concurrent.

Wordreaches methatit
will be.

WhilePsionis busily
convertingitsbusiness QL
software, Digital Research
hassometimeto catchup, by
writing aproductcalled
ConcurrentDOS.

‘Writteninthe "C”
language, ConcurrentDOS is
derived fromConcurrent
CP/M,’' states Digital
Research. Itprovidesa CP/M
mode,andan|BM PC-DOS
mode,' the company says.
Thatisdesignedtolet
MotorolarunIBM programs
onits own microcomputer,
the VME/10, builtaround the
68000.

Somepeople haveignored
this side ofthe news, and
haveconcentrated, instead,
onthefactthatthe deal
covers Unix.

Unix,unlessweareall

careful,threatenstodrag
computing backintothe dark
ages,whereall micros have
topretendthattheyare
.dumbappendagestoa
remote computer,andcan
hardlyevenchangeadoton
‘theirscreens.
However,itdoeslookas if
taking Unixseriouslyis
supposedtobeasignof
healthand maturity, and
since Digital Research has
actuallydone adeal withthe
bitof American Bell holding
therightsto Unix, and
intendstoletpeople move
programsfrom Unix System
Vtootheroperating systems,
peopleare naturally going to
saythatDigital Researchis
showingsigns ofhealth and

o —
Windows on

ICL

TrustICLtopreparea
microcomputerwiththe
latestwindowing version of
ConcurrentCP/M, presentit
atthe Which Computer?
Show, and nottell anybody
thatthey hadthe operating
softwareup. Theysaid ‘we
will preview ournew 16-bit
computer’, whichsomehow
failedtostrikethe necessary
senseof ‘'wow!'Soldidn't
botherlooking atit. Only
afterwards, did somebody
fromDigital Research pass
the messageon.Butlgather
thatlCLhasnotactually
implementedthe windows
onitsmachine.

Youcangetdetails ofthe
new machineon(01) 788
7272.

BCR b

TVlicence
evasion?

Youcanwatchtelevisionon
yournew MicroVitek Cub
colourmonitor.

Thatmay not sound too
muchofadeal, butitdoes
makeitalotmorelikely that

PCW21



Calc

professional tool.

monitor stocks and shares, plan personal and corporate
taxation, check expenses, log and analyse all kinds of bills.
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Calc
Result Easy

Single page spreadsheet (64 columns x 254 rows).
Built-in graphics. Formula protection, flexible print-out,
colour conditionat functions and mathematical
functions. Delivered on plug-in cartridge. Data storage
on cassette or disk.

(E49-95 (incVAT) )

CCI IC ReSU " is versatile . . . use it to calculate loan

and mortgage payments, forecastbudgets, balance cash flow,

offers you a new
spreadsheet sums up

pages of figures

financial model.

I Tel: 0344 778800 Telex: 849426

Turns a Commodore 64
into a powerful professional tool

Thousands of senior managers, sales professionals, scientists, doctors, dentists, business people, barristers,
bankers, accountants and other top professionals have suddenly discovered the value of Cale Result.
Overnight they've transformed their Commodore 64 from a family computer into a powerdful,

CCI IC ReSU " instantly translates figures into

multi-coloured bar charts.

Calc
Result

has a built-in
‘HELP’ function.
This program
actually shows
you how to exploit
its full potential
and versatility.

financial planning.

I
T COIC ReSUIf is absolutely accident proof.

A built-in program protects your formulae.

Calc Result Advanced

All functions in Calc Result Easy
plus 32 pages (Three-dimensional
viewing). Page add, window,
split-screen (up to four pages
on the screen at the same
time), and help functions.

Delivered on plug-in
cartridge plus c]gisk.
Requires disk drive.

For more information contact our
Advisory Centre on 0344-778800 or
simply contact your local Commodore or
Lightning dealer, or clip the coupon.

L N N N N B N N N |
I would like you to send by return post further information on the
Handic 64 range.
Name ... ... Title ... I
COMPANY © .o
Address . ... l
Tel. ... I

5 Albert Road, Crowthorne
Berkshire, RG11 7T

. software Ltd )
Bl BN UEN NN BN BEN BN B Thinking ahead
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youcanplugthe monitorinto
yourcomputer. Many
monitorsrequire very
specialisedsignalsto
function:the newCubisvery
tolerant.

And, ifyouplugitintoyour
videotape recorder,andtune
inastation,youcanwatch
Call My Bluff.

Letus hope MicroVitekis
preparedforpeople who will
tryto buy thisthingto avoid
payingtheir TVlicence. It
won'twork, butthey’litry. ‘|
don'thaveaTVset, they will
say.

Also, therewillbe people
whobuya‘computer
terminal’onbusiness
expenses,andplugitintothe
video recorder. Tsk, tsk.

Detailson(0274)727274,
andthe priceisaround £250.

[oms |
Keeping tabs
on Abraham

Itisnofunforashop going
throughthe cash register
printoutor tillroll’ every
evening,feedingthe

informationintoacomputer.

Sotwo peoplenow
connectyourmicrotoacash
registerdirect: Tabs, makers
ofthefamousaccounting
programs; and Abraham
Cash & Computerterminals.

Tabslinksinto Omron
cashregisters. Abraham
linksa‘Globe’ microtoaGold
81 cashregister, with
softwareincluded. The cash
registerand software cost
£1300.Incautiously,
perhaps, Abraham hascalled
the systemthe ‘Golden
Globe'—Ihopehehasa
sense of humour.

Details on(0272).47002.
Tabsison(0264)64166.

E0 ] |

Wren
dependent on
Prestel

| Yougetthree months' free
subscriptiontoPresteland
Micronet800whenyou buy
the £1000Wren

(Benchtestedinthisissue). It

system.
Detailson (01)8489781.

Bestnews for me atthe WhichComputer? Show was the
announcementbythe established, respected Data 4
Dynamics, that it had adopted the very good, but
hopelesslyunderrated Sig-Net micro range.

The Shelton Sig-Net design was three years ahead of
itstime when it was launched: only low-key support and
marketing has heldit back from fame.

Possibly Data Dynamics canboostit onto the UK
scene, ifnotthe world market.

Sheltonlaunched amulti-user version atthe Show.
Data Dynamics will not only market, but build the micro

will dialthe number, logon,
andgetyourmail, all by itself.

Honestly, Prismhasdone
allitcanforthe Wren,
buildingitcompact,pricing it
low, and being safe and
orthodoxinchoosing CP/M
Plus astheoperating system.
Thereshouldbe no horrible
surprises.

Butthefutureisnotin
Prism’s hands. ltdependson
Prestel.

Onethingyoucando with
Prestel,ifyouare lucky
enoughtobeincludedinthe
experimental service, issend
telexes.Sothe Wrencan be
usedtosendtelexes.

Butitcan’treceivethem,
notyet.Anditcan’treceive
messagesfrom peopleon
Dialcom/British Telecom
Goldelectronic mail, nor
send messages. Andit
cannotsend messages
overseas, either.

WordisthatPrestel is
abouttodoallthesethings.

Iflwere Prism, would hold
mythumb. And hopethatit
allhappenssoonenough
thatgangrenedoesn’tsetin
first.

[oom |

Colourful
future

Thefirstserious alternative
tothePlutographics board
may bethe Magusboard, for
Sirius, Future Computers,
andIBM PCmachines.

Itprovidesvery low-cost
colourgraphics at£500, and
isthe boardchosen by Future
asits built-incolour graphics
unit.

Detailson (0225) 60965.

[oes ]

Pascal
software for
Apricot

willnowrunonthe Apricot..
The Pascal distributor, TDI,

demonstrated a Peachtree
accountingsystem atthe
recent ACTshow, boasting
that'ittookus only two days
totransferthefive packages
fromourdevelopmentSage
computer(usingaMotorola
68000chip)tothe Apricot.’

The softwarewasn’tjust
demonstration: itcosts £800
forthe full suite.

Detailsfrom Peachtreeon
(0628)32711,0r TDlon (0272)
276447.

LT ]

PCW Show
news

Hooray! No more cramming
intothe Barbican exhibition
hall{converted multi-storey
car park)forthe PCWShow!
Itismovingtothe new
Olympiaexhibition hall,in
September. The datesare 19
to23September, andthe hall
really will be ready by then.
Itstillisthebiggestand
bestcomputershowin
Europe, so castoffyour
memoriesoftheamazing
crushof 1983,and make sure
yourholidayisadifferent
week. (AlsoseeShowtime
'84.) Details from Montbuild
on(01)4861951.

[mas

Did he fall or
was he
pushed?

Nobody actually knows
anything aboutwhy Jack
Tramielleft Commodore.

Hehadbeengivenanice
new red Transamcar by his
family,andtotheir
astonishment,instead of
setting aboutaday of
meetings with peopleatthe
ConsumerElectronics Show,
hejustvanishedoverthe
horizon.

Speculationwhich sounds
informedto mesuggests that
hewas pushed.

Therewas nosecretofthe

PCW23



hostility between Tramiel
andthecompanychairman,
Irving Gould, who had
considerably more shares.
AndJack Tramiel’s
managementstyle annoyed
alotofexecutives.

Butlosingsomething as
unique asthatmanagement
stylecanonlymeanan
improvementininternal
comfort. They will come to
regretit.It'llallendintears.
You'll see.

W:tch this
space

Details of thenew Amstrad
computerarestill hardto
comeby (Benchtested next
month). However, itisknown
thatthe new machineis
goingtobesuppliedintwo
boxes—akeyboardplus
tapedeckinone,a monitor

plus powersupplyinthe
other.

Sothere wilibeonecable
fromscreentowall,and
anotherfromthekeyboardto
screen.

Priceissaidto beunder
£200foramonochrome
machine, butAmstrad boss
Alan Sugarwillreleaseno
details exceptto say'waittill
10April.”

Thereis alsoarumourofa
colourmonitor,asan
alternativeto green
monochrome,andavery
MSX like Basic{(MSXisthe
new Japanesestandard, as
foundonthe Spectravideo
micro, Benchtested last
month).

Whatimpressedme,
however, wastheman heard
boastinginabarthathe took
achessprogram from the
SinclairSpectrum,and had it
upandrunningonthe
Amstradinside a week.

Wordisthatallthe big
multiple stores (Rumbelows,

W

L,.___

——

»-li

;Ir‘llfillld!

&

i

'\‘\\\ Tl

specsout.

‘Thinkalike’box.

Nexttime Future Computers starts 3-D television
advertising, lhopeitruns ‘future advertising’spots, so
that therestofus haveachanceto getourredand green

Thecompany hasdone its best to demonstrate
Softnetonthesystem, andhas provedthat Digital
Research still has not quite cracked networks.

Andithas puta 120Mbyte hard diskinto its IBM

Dixon, etc)whichcarry
Amstradaudioequipment,.
areeagertoaddthisrangeto
theirstocks.

EBER |

Computersin
control

ComputersinControl, the
BBC'slatestmicro
broadcasting venture, aims
toshow how processing
powercanbeharnessedto
mechanicaldevices. Thefive
partseries will be hosted by
lan McNaught-Davis,
presenteroftheoriginal BBC
Microprogramme Making
the Mostofyour Micro.
Although computer
controlisacomplex
technical subject, the series
isdevisedtogetideasrather
thantheory across, sostudio
demonstrationsand
practical projectsinvolving
the BBC Micro willbe used
extensively.Inputfrom
industry experts will be
combinedwithoutside
material on projects under
development,suchas Team
Lotus’workona
computer-based suspension
systemforitsracing cars.
Backupintheform of
programme notes and demo
softwareto be downloaded
through Ceefaxwillbe
provided. The seriesisinfive
parts,andeachpartis
repeatedtwice. The daysand
timesare: firstshowingon
Fridaysat12.30pm, BBC2;
firstrepeatfollowingon
Thursdaysat11.30pm,
BBC1;secondrepeaton
Sundaysat12.35pm, BBC1. If
youmissedthefirst
programmeon2Marchyou
canstill seeits secondrepeat
on Sunday 18 March.
Jerry Sanders

EED

Micro patch

An enterprising patchwork
quilt/‘computeraddict has
developedaprogram for
designing patchworkquilts.
Mary Hewson, who wrote

Patbuild,saysitenables the
usertoconstructpatterns,
allocateand rearrange
coloursandeditandstore
patternsontape. Patbuildis
availableforthe BBC Model B
for£10from Mary Hewson,
10Christchurch Bay Road,
New Milton, Hants BH25
7NU.

MargaretSpooner

[zos ]
Deutscher
MicroFrame

Acheaper, single board
MicroFrame willbeon show
attheHanoverFairin April—
butitwon’thavethe Tycom
logo.Tycom hassigned its
firsttechnology licensing
dealforthe new baby
MicroFrame, whichiit
designed, with Beta Systems
International. The deal
promisestoyielda
MicroFrameforunder£2000.

BetaSystemsisa
Berlin-based electronics
manufacturer. Thisisthefirst
machineithas attempted as
itmajorsonfloppydisks and
controllers. Betahasplansto
distribute the 8088-based
microcomputerthroughout
Europeusingitsown
distribution channels.
Tycomsaidthatitplansto
reimportthe German
MicroFrame, effectively its
secondsource,andthefirst
machineswillbereadyin
April.

Foraround£1750the new
MicroFrame willcarry its big
brother'sbestfeaturesina
half-height system unit. An
8MHz 8088 with 128k of RAM,
and 4MHz Z80 with 64k of
RAMwill offerboth MS-DOS
and CP/Mas standard —
future developmentsmight
alsobring a68000 plug-in
board andthe Unix-alike
Xenixoperating system
intime.

The Microframe’s ‘heart’
—itsmulti-purposebus—is
moreorlessthesame. There
willbe ahostofinterfaces
availableas standard:
Eurocard; RS232; serial
keyboard; Centronics
parallelport; andthe SASI.

24PCW




The easy way out

of the micromaze.

If all Theseus
needed to find his way
out of the maze was a
ball of thread, why
hasn’t the computer
industry come up with
something just as
simple to navigate
the micromaze?

At last it has.
Ashton-Tate’s book v
Through the MicroMaze is as valuable to the
novice computer user as that ball.of thread
was to Theseus. It takes you right through the
maze and back out again, arming you with
the knowledge to protect your business
against the evil forces of poor software.

Through the MicroMaze comes with
FRIDAY!, software that demands no prior
knowledge of computers. With FRIDAY!, you
quickly turn your paper files into electronic
files. It handles Mailing Lists, Invoices,
Cheques, Sales, Inventory, Reports and just
about anything that needs to be done.

With FRIDAY!, understanding is
immediate. Through the MicroMaze provides
the first stage in getting a computer to run
your day to day activities. FRIDAY!'s manual
takes up the story with a step-by-step tutorial.
By the time you've worked through that, you
will be running your own applications.

First-rate documentation, simple menus

2

IT

and masses of help on the screens gives you a
desktop file management system that is both
powerful and easy to use. It works with other
software too — with WORDSTAR, with 1-2-3
and, best of all, with dBASE II. So as your
business grows your investment in computer
software is protected.
If ever there was a complete package
for the beginner its. . . .. l

™

ASHTON ‘TATE I

Supported by: Ashton-Tate (UK) Limited,
Cofferidge Close, Stony Stratford, MK11 1BY.
CALL: 0908 568866

Wordstar !s the trademark of Micropro Inc. 1-2-3 is the rademark of Lotus Development
Corp. Inc. Friday and dBase Il are rademarks of Ashton-Tate Inc.

AWARD
1984

For the best user training manual
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Xtecison (025126)4222.

Theideaofthe Data/Voice boxisthatyoudon‘thave to
wire your computerstogetherinan office, because there
Is aniceintercom system already there.
The system provides networking of asortfor around
£100perconnection, according to builder Xtec.
Case does something equally clever, called Grapevine.
Itis supposedto befaster, butmore expensive.

Withthree outoffourports
free,the new MicroFrame
canhook-up directlyto
existingmodels.

Peter Williams, Tycom’s
marketing manager, reckons
thatBeta Systemswillturn
out’nolessthan 10,000 units
inthefirsttwoyears’. While
hewasreluctantto givethe
royalty figure which Tycom
received, Williams saidthat
thedeal would beworth at
least£250,000 ‘minimum.’
Paul Walton

(oo

Rainhow
100+ review

Digital Equipment’s
enhancedRainbow, the
100+, isclaimedtobearival
tothe XTversionofthe |IBM
PC.

That ‘plus’isthe integrated
5o0r 10 Mbyte winchester
harddiskwhichDEC has
tucked away inside the
systembox ofthe original
Z80and 8088 Rainbow—
significantly enhancingthe
performance andspeed of its

progenitor(youcanaddyour
own hard disktoo).
Justtorecap, the original
Rainbow— now called the
100A—waslaunched with
64k of main memory, and
dual5%in, 400k, built-in disk
drives. Mainmemoryis now
upto 256k asstandard,
expandableto a hefty 896kin
the 100+. And DECtookthe
opportunity ofadding some
newROMsinthe 100+,
largelytoaddextra
functionality ofthe
keyboard.
Fieldupgradingthe
Rainbow 100A to 100+ can
beboughtasapackage from
DEC. Itsfieldengineers will
dothejobforyoufor£2390
forthe 10Mbyte version, or
the‘special offer’ (while
stockslast!)of£1290for5
Mbytes. Awinchester utility
programandbothoperating
systemsarebundledin.
Aunigquefeature ofthe
100+, usefulforthoseina
hurrytoruneither8-bit CP/M
or16-bitMS-DOS one after
theother,istheabilityto
dividethat winchester disk
intofourseparate partitions.
Switching onthe system
bringsupamenu-choice of
floppy-diskdrivesA,B, C, or

D, self-testoptionSor
terminalemulationoption T.

Thewinchesterdisk
arrivessetupto offertwo
equal partitionsofthe
CP/M-86/80 operating
system. These are logical
drivesEand Ftothe system,
allowing the operating
systemoranapplication
programto bootdirectly.
Alternatively,thereisyet
anotheroptiontoswitchto
eitheroftheRainbow’'sown
installed floppy drivescalled
AandB.

Inordertorepartitionthe
winchester, andstorethe
MS-DOS operating system
orapplicationssoftware,itis
necessarytousethe
winchester utility program
(onfloppy) supplied by DEC.
However,ifyourunintoany
problemsifdundthey were
answered withthe most
unnerving courtesy and pace
by DEC’scustomerservice.

Ultimately,the winchester
mightbe partitioned inthe
following combinations: one
tofourchunks of CP/M; one
tofourchunks of MS-DOS;
oneortwochunks of CP/M
withthe balance being
MS-DOS; orjusttwo
enlargedchunks of MS-DOS
withouttheoriginal CP/M.
Thebest of bothworlds?It’s
morebesides.

Onthe machinewhich|
reviewed DEC had already
loadedboththe CP/Mword
processing package,
Select-86,and an MS-DOS
implementation of Lotus
1-2-3whichitdistributes for
the Rainbow. These
occupiedtwoofthefour
partitionsiavailableonthe
winchestef. The voracious
memory-oflotus1-2-3and
somedemonstration data
unfortunately meantthatit
was notpossibleto load just
MS-DOSalone,andl hadto
load operating system and
applicationtogether before
exitingbackintothe system,
butthiswasasmallpriceto
payforthesheersimplicity —
andspeed—ofbeing ableto
bootaninstalled application
program.

Anothereconomical
feature ofthe 100+ isthe free
version ofthe Select-86 word
processingsystem, found
masqueradingasthe CP/M

Editor. DECexplainsthatan
almostcompleteversion of
thisdeluxe (itshould be for
£418) packageisfoundin the
CP/Mmenu asthe Rainbow
Editor, orRED.

The Benchmark timings

- wereimpressive as you
“mightexpectfromthe

4.815MHz8088chiprunning
Microsoft's MBasic-86
(Revision5.22 and, hence,
notthelatest) under
CP/M-86/80Version1.1). The
MBasicwasrunningsimple
integer data, of single

precision.

BM1 0.9
BM2 5.7
BM3 12.2
BM4 13.4
BM5 14.0
BM6 26.3
BM7 38.7
BMS8 31.6
Average 17.8

All timings in seconds. For a
listing of the Benchmark
programs, see ‘Direct Ac-

cess’,
PaulWalton

ELD l
Language
learning

Tansoft’'s Linkword series of
language-learning programs
forthe Oricgetsthismonth's
most-wanted program
award. Developed by
psychologist Michael
Gruneberg, whonowhas
contracts with enough
softwarehousesto
implementLinkwordsonall
thebestsellinghome and
business micros, it'san
unprecedentedsuccess fora
programthatretailsfor
£12.95—andincludesan
audiotape.

Linkwords works by
creatingbizarre,zanyorjust
unusualimagesoutof
English wordsthatsoundthe
same asthe word being
taught.Ilmaginehavinga
drunkenargumentwitha
friend aboutwhethertroutis
speltwithfourls.Imaginea
lobster with asense of




d BESL.

dBASE II® is, quite
simply, the best-selling
database management
system made for any
computer, ever.

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

Over 150,000 users.

So far.
Doctors and lawyers, accountants and
salespeople, stockbrokers and students,
big businesses and small are all managing
their data better with dBASE II. All over
the country, around the world, users have
found that dBASE 11 is the best solution to
all their information needs.

Knowledge is power.

With dBASE II, you can quickly and
easily create a full business information
system that does exactly what you need
done. A system that will handle today’s
problems yet grow with you.

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

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

A legend in its own time.

Already, books have been written about
it. Hundreds of independent businesses
are based on it. And other microcomputer
programs measure themselves against
dBASE IIL

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

But we think you'll keep it.

Can over 150,000 users be wrong?

For the name of your nearest dBASE 11
dealer, contact: Ashton-Tate (UK) Limited,
Cofferidge Close, Stony Stratford
MKI11 1BY. Telephone: 0908 568866

ASHTON -TAIE

dBASE I is a registered trademark of Ashton-Tate.
¢Ashton-Tate 1983.

A dBASE II User Group has been formed. For further details contact
User Group Secretariat Caroline Tanner on 0908 568866.

PCW27



WHAT RESOLUTION
FORONLY£230.

Our RGB high resolution colour monitors

(580 X 470 pixels) sell for £229.95 (excluding VAT)-a
saving of over £100 compared to other leading monitors
of similar specifications.

That’s abargain we guarantee you won'tsee from
any other micro retailer.

We've managed to acquire the sole distribution
rights enabling us to offer these superb monitors at this
unbeatable price.

And just because you're saving on price doesn't

mean youre sacrificing quality. Here's what Personal

Computer News had to say about our monitors.
“There is no doubt that the JVC range of

ECM colour monitors is excellent value for

money...there isnoloss in quality of picture after

long periods...remember as more and more

resolution is available with new micros, the need

for abetter display will be that much greater.”
For those who only require medium
resolution we also have a model (370 X 470 pixels) at

£149.95 (excluding VAT) whichis equally excellent value

for money.

Both units have a 14" screen and are suitable for
the BBC Micro, Spectrum QL, Lynx, Oric, Apple, IBM and

MODEL REFERENCE

1302 2 High Resolution

1302 1 Medium Resolution

brightness control

RESOLUTION 580x 470 Pixcls 370x 470 Pixcls
CRIT. 14" 14"
SUPPLY 220/ 240v. 50/G0Hz. 220/240v. 50/60Hz.
EHT Minimum 19.5ky Minimum 19.5ky

o Maximum 22.5kv Maximum 22.5kv
VIDEO BAND WIDTH 10MHz. OMHz.

5 80 characters by 80 characters by -
DR 25 lines 25 lines
SLOT PITCH 0.4lmm 0.63mm
- R.G.B. Analogue/ R.G.B. Analogue/

INPUT; VIDEO TTL Input TTL Input
SYNC Separate Syncon R.G.B. Separate Sync on RGB.
- B Positive or Negative Positive or Negative
EXTERNAL CONTROLS On/off switch and On/offswitch and

brightness control

most other leading micros.

And naturally there’s a years full guarantee.

Another one of our commitments is to make
certain we deliver your monitor by courier within ten
days of receiving your order.

You can order by filling in the coupon below and
posting to: Opus Supplies Ltd., 158 Camberwell Road,
London SE5 OEE. Or by telephoning 01-7018668 quoting
your credit card number. Or, of course, you can buy at
our showroom between 9.00—6.00pm, Monday—Friday
9.00—1.30pm, Saturday.

Now available from John Menzies.

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

High Resolution Colour Monitor(s) at

£229.95 each (ex. VAT).

Medium Resolution Colour Monitor(s) at

£149.95 each (ex. VAT).

____ Connection lead(s) at £6.00 each.

Tunderstand carriage per monitor will cost an extra £7.00.
(N.B. A High Resolution Monitor including VAT, lead, and carriage
costs £279.39. AMedium Resolution Monitor including VAT, lead
and carriage costs £18739).
Iencloseachequefor & Orplease debitmycreditcard
accountwiththeamountof&__ My Access/Barclaycard
(please tick) no. is
Please state the make of your computer.

Name
Address

USO
Telephone: Opus Supplies Ltd.

PW 12
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Dynatechhaslaunched aprogram generatorthat allows
itsuserto create database application programs without
having any previouscomputerknowledge. Alithe user
hastodoisdefineanyrecordsorscreenlayouts he
requires and Home Filewriter willdo the rest.

Thepackageis available fordisk versions of both the
Atariand Commodore 64. It costs £39.95

Home Filewriteris the first part of the Codewriter
package and allows the user to create, amend and delete
databaseentries whethertheybe taxrecords, club
membershiprecords orhome accounts.

Foran additional £60 therest of the Codewriter
package can bebought, along with abackup copy of the
firstdisk. This additionalpackage adds more
sophisticatedsorting and searching routines, menu
creative software andthefacility to create formatted
reports.

TonyHetherington

Tansofthaslaunched
French, Spanish, German
andltalian versions, with
Portuguese, Swedish and

humour.Imagineyouhada
hairysonholding a
hedgehog.Ifyou’ve
managedtodoallthat,

Hebrewto comelaterthis
year.However, thefirst
seriesonlytakesyouasfaras
the presenttense: demand
willdictateiforwhen further
stepswill be marketed. The
programsareavailable now
frommostcomputerretail
outlets—orphonePaul
Kaufmanon (02205) 2261 for
furtherdetails.
JerrySanders

.ofcopyrightiaw, to put

1
[Z2E }

opyright
protection

The Governmentintendsto
provide copyright protection
forcomputersoftware,
accordingtoJohn Butcher,
under-secretary of state for
industry.

Speakingatthe Computer
Trade Association awards
ceremony,atthe LETShow
inFebruary, hesaid: ‘l know
thatpiracy of software,
althougharelatively new
phenomenon,iscausing
concern. The UK software
industryisavaluable part of
theBritisheconomyanditis
vitalthatitshouldhaveatits
disposalthe meansto
preventillegalcopying.The
Governmentisawareofthe

you’'velearnedthe meaning
ofthe Germanwords Forelle,

HummerandtheFrench
erisson.

Grammaris describedin 3
thesameway—it'slike
rememberingthe punchline
ofagoodjoke. Youstartas an
absolute beginner,and by
theendoftheprogramcan
copewith,forexample, ‘the
painisinmyheartbutthe
thiefiswiththe telephonein
theambulance.’

The programs are notable
fortheirabsenceofgraphics.
Grunebergmadeita
conditionthatsoftware

AR

Fi e
i

N I

houseswrite text-only
programs—it'simportant
foruserstoform mental
images. Thiscausedthree
software housestoturnthe
projectdown onthe basis
thatprograms without
graphicsdon’tsell,butthe
signs arethatthey've
droppedaclanger.

Beasty.

mere£50.

1378.

Everybody whorang meup overthe pastyearsaying ‘|
know you can control arobot with the BBC Micro, but
how?’should write to Commotion for details of the -

Itwilldrive four ‘servos’— electric motors that move
things a precise amount and no further— and costs a

Commotion also sells servos. Fulldetails on{01) 804

problemsandintends,inthe
currentreview ofthewhole

beyond doubtthatcomputer
softwarewillenjoy copyright
protection.’

Itishopedthatcopyright
legislationwill be brought
beforeParliamentinthe next
session. However, final
decisionshave notyetbeen
takenonalltheissuesinthe
1981 GreenPaperand
amongthedifficult
questionswhichremainto
beresolvedisunauthorised
hometaping.

Afurther moveto provide
software protectioncomes
fromthe Computer Trade
Associationwhichwill
inaugurate the Society of
Software Authorsin May, to
be affiliatedtoit. The
Computer Trade Association
hasalsoestablisheda
SoftwareRegisterwhich
aimsto provideanumeric
codedsystem forregistering
software, similarto
international standardbook
numbers. It will provide
proofoftheorigindate ofa
pieceof softwareandbea,
reliableevidential methodif
requiredincourt.

Margaret Spooner

EEE
Mapping out
the future

Gridcomputers hasfinally
releasedits Compass
portable microinthe UK.

Themachine hasbeen
availableinthe States for
sometimeandhaseven
managedtohitcharideinthe
Space Shuttle. Its major
attractionisthatitusesavery
new (and very expensive)
plasmaflatpanel display.
Thisallowsthemachineto
displayafull 80 characterby
25line picture with none of
thespace problems
associatedwith TV type
displays.

Thewholeunit measures
only 11.5inswide X 15ins
long X 2inshigh and weighs
only 10 pounds. Other
technical highlightsinclude
an8086, 16-bitmain

PCW29



HOW MUCH?

EPSON FX80 £315

MX100 £335
ACORN BBC (B) £305
COMMODORE CBM4 £151
SINCLAIR ZX81 £25

We also stock: Juki, Sanyo, Shinwa, Fidelity, B.M.C., Zappler, Olivetti, Oric,
Tec, Oki, Epson, Hermes, Kokusai, Hitachi, Cannon, Riteman, Commodore,
Acorn, Spectravideo, Cumana, C.A.L., Atari, Sinclair + All games and
software, which you can purchase at wholesale price once you become a member
of Computer Consortium. We already have 5,000 members in the USA, we want
a similar number in the UK; in order to help us achieve that we are giving away
over £15,000 in prizes.

1st Prize — IBM PC, value £3,500

2nd Prize — 10 BBC (B), value £3,999

3rd Prize — 20 Commodore 64s, value £4,500

4th Prize — 30 Sinclair Spectrum 48k, value £3,870

£9.95.

You will then automatically be entered in our prize draw competition.

You will receive your membership number, with all the information of product
software, order forms and prices.

All applications for membership and entrance to the competition must reach us
no later than 7th April, 1984.

i Please enrol me as a member of the computer consortium. Send me my member start pack.
I enclose a cheque/PO for £9.95
] made payable to COMPUTER CONSORTIUM

| Name
| Address
I

l Postcode
I Send to Computer Consortium
20 Kerris Way, Lower Earley, Reading, Berks.

Don’t delay, send off your application today, with your membership fee of only
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buy.

Hollidayat PCW.

now.

“Show time 84

With the move to Olympia 2, PCW Show ‘84 promises
more spaceforsome really exciting features:
‘STOPPRESS, STOPPRESS’ —an exclusivedisplay of
new products at‘The LeadingEdge’: anabsolute must
forvisitors seeking thelatestlaunches atthe show.
‘Top20Games’— your perfect opportunity totry the
top games onthe market while choosingwhichoneto

_Kyouhaveideasforfeatures youwouldliketo see at
theshow, we’dlike to hearfrom you—dropalineto Sue

Meanwhile, putthedates anddetailsinyour diary

PCW Show,Olympla 2,19-23 September, 1984,

processorsupported by an
8087 mathsco-processor
and 256k of RAM upgradable
to512k.Secondary storageis
provided by 384k of
non-volatilebubble memory
withthe option of floppy or
harddiskstorage. Also
includedinthemachineisa
1200/300 baud modem with
integral driving software.

Grid describesthe
Compassas |IBM-compatible
(weall knowwhatthat
means), butitdoesrun
MS-DOSversion2as
standard. Bundled software
includesaspreadsheet,
database, word processor,
graphicspackage and
variousterminal emulators
includinglBMandDEC
VT100.

The price hasn’tbeen fixed
atthetime ofwriting, but
itislikelyto be very
expensive.

Detailson (0403)64317.
Pete Bright

Logo for the
Atari

Atarihasannounceda
versionoflLogoforitsrange
of micros.

AtariLogoisvery much
graphicsoriented, withup to
fourindependentturtles,
collision-detection, a
maximum of 128coloursand
joystickcapabilities. Atari
claimsthatthe quality of the
graphicsallows usersto
createvideo-game quality
animatedgraphics.

The package includestwo
manuals—an Introduction
toProgrammingthrough

Turtle Graphics,andthe Atari

LogoReference Manual—
andretails at£60. A special
deal has beenarrangedfor

| schoolsandcolleges,

allowingthemtobuyan Atari

Y
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Surya

The Microsightimage-analysis and Microscale
image-processingpackages (reviewedinPCW, October
1983) are now available for the IBM PC.

The system runs under PC-DOS and requires 256k
RAM. Agomplete system, hardware and software, is
availablefrom £1950plus VAT.

SupplierDigihursthas also announcedthatthe BBC
version now supports a resolution of 256 x 256.

Fulldetails of either are available on (0223) 208926.

The Vector4-Sduaslprocessorbusiness microhas an
automatic shiftfeature which detectsdifferent disk
formats.

600XLwith AtariLogoforan
inclusive price of £175.
AtariLogorecently
reachedthefinal ofthe
British Microcomputing
Awards 1984inthe Creative
Software category. Details
on(75)33344.
Surya

BRD) |

Foreign
iting

Forthebusinessmanwho
wantstoimpress his foreign
correspondents, Longman
hasjustannouncedaforeign
language letter-writing
program called Tick-Tack.

Thesystemisbasedona
bankof selected sentences,
dividedintosections dealing
withsuch mattersas prices,
delivery,insurance and
accounts.Each sentence has
acode-numberwhichisthe
sameinalllanguages. You
write by keyingin the code of
the sentencesthatmakeup
yourletter,and the program
convertsthemintothe

foreignlanguagetext.
Researchersthroughout

Europehavecheckedallthe
targetlanguageusedto
ensureit’'sabsolutelyright
forcurrencyandidiom:in
fact 15languageshave been
researched, butthose
available now are French,
Germanand

Spanish.

For£150(RRP)yougeta
language pair(Englishplusa
foreignlanguage)ondisk,
two hard copy dictionarjes
whichreproducethe
sentencesavailable, a pair of
commerciatword lists
containing a 200-expression
vocabularyanda
letter-writingguideforthe
chosentargetlanguage.

Ifyouknow a bitofthe
languagealready, youcan
draftupaletterandthen
personaliseitbychanginga
wordorphrasetosuit. Witha
bitof programming
knowledgeas well,youcan
expandyourdiskdictionary
pairtofillthe
entiredisk.

The programs are
designedtobe runfrom
withinword processing
software,and are available
nowforApplell,lleandlll,
IBMPC andSirius. Contact
Maggi Turfrey on (0279)
34622 fordetails of stockists.
JerrySanders

(END]
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GAMES MACHINE LTD

Games Machine is a successful company producing
games for home computers.

We are currently looking for good marketable games
for the Commodore 64, Atari, Spectrum and BBC
home computers. Games for other popular micros will
also be considered.

If you believe that you have a good game to sell then
contact us immediately.

Educational programs are also urgently required.

Join us and go places with the royalties you can earn
from your programs.

GAMES MACHINE LTD
Business & Technology Centre
Bessemer Drive, Stevenage
Herts SG1 2DX

Call David Braybrooke
Tel: 0438 316561 (office hours)
01-0462 78249 (evenings)

BUILD YOUR OWN EXPERT SYSTEM

BRING YOU
MICRO EXPERT

Micro expert is a general purpose Expert or Knowledge-Based
System. It is widely used by government organisations, commerce,
industry, universities and polytechnics.

It consists of an Advice Language Compiler and a Runtime System
handling fuzzy logic, arithmetic and-bayesian operations. It can
use external functions to, access data bases, monitor plant, take
some action or apply alternative means of inference etc.

Currently running on:-

IBM and DEC mainframes. IBM PC, IBM Displaywriter, APPLE Il &
1, Victor, Sirius, Northstar Horizon, CBM 8096, SAGE Il & IV, and
Torch.

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

For further information write or phone:

—

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

L%I;?RRUUS ?3%%%“&"?5

OXFORD STREET

We stock the best software for the Atari, BBC,
Commodore 64, Dragon, Oric, Spectrum,
Vic-20, and ZX-81 microcomputers. Also
software for the Texas TI-99 computer and
some imported American software.

* Educational
* Games
* Utilities
* Business Programs
Plus a wide range of peripherals (including

Stack and DK Tronics), computer books, and
many other accessories.

THE COMPUTER DEPT — 27 OXFORD STREET
NEAR TOTTENHAM COURT ROAD TUBE STATION

27/29 Oxford Street
LONDON W1R 1RE

Tel: 01-439 7799

THE BEST IN TV/COLOUR MONITORS

e e o e P e

A 14" colour television, designed for use as a colour

television and a colour monitor, using the Scart socket.

Fitted as standard to all Saba C.T.V. for direct RGB input,

making it suitable for use wittl: the BBC computer and many
others.

£239-95 incl VAT @ 15%

DELIVERY AND INSURANCE £9.50

58 GUILDFORD STREET, CHERTSEY

Tel: 63243
PLEASE RUSH ME YOUR SABA CATALOGUE

I NAME ...ttt sme s esb s
ADDRESS

Please ask for

Personal callers ¥
R

| = &

32PCW




THE DRIVE

In the rapidly expanding world of computer
peripherals there is one company which
continually leads the field — Cumana.
Whether it is the best Japanese components
used in our top quality designs, the rigorous
training which all staff receive, or the superb
technical service we offer, everything must be

of the highest standard.
Cumana disk drives have an independent |
power supply, 12 months warranty, and are ,'/ ! [ [ For further tam interested Interests:
fully assembled and tested before packaging; ,A' | ’ it S el <
and they are now available for the BBC and < disk drives BBC/Dragon’ Dealer O

£ 4 4 please Microcomputer. Business [
Dragon Micros — at unbeatable value for . i complete and *delete as

return this coupon. necessary

money prices — from selected branches of
W. H. Smith and Spectrum UK in addition to
Cumana'’s nationwide dealer network.

For further information on these and other
Cumana products — including dual slimline
disk drives for the BBC Microcomputer —
contact:

Cumana Limited, Pines Trading Estate, - The bast nomelin memory

Broad Street, Guildford, Surrey, GU3 3BH.
Tel: (0483) 503121 Telex: 859380 Dragon is the registered trademark of Dragon Data Ltd.

4 84



Small business can now

stop going by the book.

For under £1,000 a small business can now
equipitself withaBBC Microcomputer,adisc drive,
a word processor and printer.

(All tax deductible by the way.)

Once you've parted with that money, you'll
find that business has never been brisker.

Because now, there’s a new series of floppy
disc software specially for the smaller business.

It has been developed by Acornsoft, the
software division of Acorn Computers who are
the manufacturers of the BBC Micro.

For only £24.95, each disc can store volumes
of vital bookwork which can be updated and
amended in a fraction of the conventional time.

And there is a disc to cover most aspects of

paperwork and book-keeping.

The Invoicing package.

This program stores details of products, VAT
numbers and, of course, the names and addresses
of your customers. As orders
come in, you simply record
them. Then, when it’s time
to invoice, you just press a
few keys and each invoice

or credit note is printed %
automatically in seconds.

Allowing for variable terms of trading, the
system calculates and prints discounts. And it
should help to improve your cash flow dramatically.

—— I

The Order Processing package.
With this program,
you can confirm your
customers’ orders, prepare
and print despatch notes
and make fast analyses of
individual orders or

of all the orders
stored on disc.

e

g The Accounts Receivable package.
Now, it couldn’t be easier to keep
your customer accounts under control.

In an instant, you can analyse
debtors, produce i iHHH
statements, keep - ==
I acheck onany QQOE[&\\
credit limit and .’iic*ﬁmf—,
calculate VAT out-
put automatically.
Using this package
in conjunction with the invoicing package,
* you can also keep tabs on payments received
- against payments outstanding.

r.The Accounts Payable

package. .

This package will keep _3@054}
Biag
% ABLE )

.5 . you fully up-to-date
CounS™ =

IS SNDEER]
1 1 El 1

~ + on how much you
¥ owe and who to. In
addition, it calculates

l




input VAT and, used with the Accounts Receivable

package, produces instant VAT returns.
It also highlights settlement discounts,

produces remittance advices and provides an
immediate analysis of all creditors.

The Stock Control package.

Touch a few keys and you have instant access

to stock status and auto- i}

matic analysis by quantity }

and value.
-GIDCK-

Consequently, it’s easy
for you to maintain correct
OANTODMN
hUl 1INUIL
early warnmg of out-of-

stocking levels, having an
stock situations or the likelihood of over- stockmg

E
—

rrrrrer

Average value of the st s theydowith you,or
whether they are good or bad payers.

Then, when you are doing a mailing, you
sunply choose the group or groups of customers
you want.

At £24.95 each, these packages
could be priceless.

Each package comes with clear instructions
on how to get the program running so that you
can devote much more of your time to more
profitable activities.

Ifyou're a credit card holder,you can order any
or all of the packages by ringing: 01-200 0200
anytime. Or 0933 79300 during office hours.

(By ringing the same number, you can get the

address of your nearest stockist, or full
details of the BBC Microcomputer
system if you don't already have one.)
Alternatively, you can order
the packages by sending the order
form below to: Acornsoft,

c/o Vector Marketing, Denington
Estate,Wellingborough,Northants
NN8 2RL. Please allow 28 days

for delivery.

2 Credit card holders,
phone 01-200 0200, anytime.
Or 0933 79300, during office
P = .~ hours.
e —————
The Purchasing package. Tos AL TR At keting, Denington Botate, = |

All your suppliers’ names and addresses go
onto the disc. Then they can be retrieved instantly
for preparing and printing
orders.

All order data can be
recalled in seconds, allow-
ing you to check on orders,
and suppliers’ invoices and
to record all deliveries.

The Mailing package.

Instead of the shotgun method of sending
mailshots, this package enables you to refine each
mailing down to the customers who are most likely
to respond. - : 3

It gives you a rapidly s F {-—"i E,
accessible mailing file of =Y
your customers, agccording @Qﬁ \*
toany criterion you choose.

Size of company, for inst-
ance, or type of business.

(% Joa Lo

.

| Wellingborough, Northants NN8 2RL.
Please send me the following business software

packages at £24.95 each. A(Code
cornsoft
PROGRAM QUANTITY | TOTAL use only.)
Invoicing SNB 08
Order Processing SNB 12
‘Accounts Receivable SNB 10
Accounts Payable o 2 SNB 13
Stock Control B SNB 11
Purchasing | SNB 14
Mailing B SNB 09
TOTAL

credit card.

" Card Number
Amex/Diners/Visa/Access (l)elete)

Please send me details of the BBC Microcomputer System O
Name_ PWa4

Address

Postcode

Signature__
en Registered No.1524763

|

|

|

|

|

|

| i

| I enclose PO/cheque payable to Acornsoft Ltd. Or charge my
|

|

|

|

|

|

| VAT No. 215 8123 85
1

~ ACORNS&FT




Discover the remarkable NCR

DECISIVN MATE V.

We've taken the best features of the proven  capability can be added if you should need them.

micro-computers on the market. Made them

You don't have to juggle lots of components

even better. And combined them to make the either. The Decision Mate V has only two. You

NCR Decision Mate V.
For example, we don't think you should

have to choose between 8-bit and 16-bit opera-
ting systems. So, with our dual processing system

you can have the benefits of both.
What's more, you shouldn't have to decide
right away whether you will ever need graphics,

networking or large disk capacities. With the NCR

Decision Mate V, graphics are built into every
machine. And networking and large storage

simply plug the keyboard into the computer.

And the computer into the wall. And 20 program-
mable function keys mean you can eliminate
boring repetitive tasks.

Arelationship you won't outgrow.

When you want to upgrade your machine
with more memory, more storage or link it with
other micro-computers (even if they are not
Decision Mate Vs) you just plug them in. No
expensive or time-wasting returns to the
manufacturer.

Let'shaveaheart-to-heart talk.

NCR has been making computers for as long
as there have been computers.

And we've been doing business in Europe
since 1885. We have the experience, the tech-
nology and the service you can depend on.

So take a look at the NCR Decision Mate V.
We designed it with a heart.

Decision MateV
The personal computer
withaheart.
Full facts on Decision Mate V please.
Name _
Position _
Company )
Address_
_Postcode_

Telephone APCW 44

Post to: Independent Marketing Division,
NCR Limited, 206 Marylebone Road, London NW1 6LY.
Or Telephone 01-388 8440.



If the number of computer systems
on the market leaves you totally
bewildered, we don’t blame you.
And that’s not your only
problem. If you are not very
careful, the system you buy
today could well be obsolete
tomorrow. That’s how fast

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

And, most important, you
won’t find that you’ve bought a
system that suddenly doesn’t
meet your needs. The

computer technology is Communicator offers the

progressing. facility to enhance and upgrade
But take heart. There is existing models to take account

one computer system that 0 of new applications.

won’t become obsolete. /;/ Comart have also met the

Because it is modular in stringent CCTA requirements.

concept it can be expanded Which means we are Al.

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

So don’t get bogged down
with obsolete equipment.
Contact your Comart dealer
- — == forademonstration now.

both inside and outside to
accommodate extra capacity
and new advances—as well as
being able to increase in size
and capability to keep pace
with your own growth or
changing requirements.

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

What’s more, it’s British. 20 models and including single R CO 8 C ATHR 37 BCICATIONS
At any one of the addresses user, multi-user and multi- Mirprocsson 9BAZIOA(1 00 i
listed below you can see the processing systems. Say A e ot g
remarkable flexibility of a Comart To become technical for a e, e ot atch
Communicator system for yourself.  moment, there’sa choice of 8 or 16 xmiﬁ:ﬁfs‘;‘g;%ﬁ?ﬁf’xf.':'m‘f??ﬁ'vﬁ,}?,""'T‘
g . : = cards, mainframe communications & protocols,
Inunder three years, it has bit processors, up to 1 megabyte of Expaninn. Extera-sockable e . unndgape & hopy & ard ds
2 ) ,
become a complete family of RAM and a wide range of floppy L b eSO o o o
compatible, fully expandable and hard disk storage capacitiesand =~ ™" T S

microcomputer systems, Covering add on modules. c O m a rt

Comart Limited, Little End Road, Eaton Socon,
St. Neots, Huntingdon, Cambridgeshire PE19 3 ]JG.
Tel: (0480) 215005. Telex: 32514 Comant G

A member of the Comart Group of Companies

COMART COMMUNICATOR UKDEALERS

ABERDEEN BELFAST CHANNELISLANDS EDINBURGH LONDONEC4 MANCHESTER SOUTHAMPTON WATFORD

Granite Chips Cardiac Services Bell Data Systems Holdene Microsystems Zygal Dynamics  The Byteshop The Byteshop Lux Computing Services
Tel:0224 22520 Tel: 0232625566 Tel: 0481 26662 Tel: 031-557 4060 Tel:01-248 4883  Tel:061-2364737 Tel: 0703334711 Tel: 092347367
BEDFORD BIRMINGHAM COLCHESTER GLASGOW LONDONSW2 NOTTINGHAM STOCKPORT WIL.MSLOW
Remdex-Bradley The Byteshop Eurotec Consultants The Byteshop Jarogate The Byteshop Alpha Business Computers  Holdene

Tel: 023468581 Tel: 021-622 3165 Tel: 0206 72538 Tel:041-221 8202 Tel:01-671 6321  Tel: 060240576 Tel: 0614777799 Tel: 0625 529486
BEDS(AMPTHILL) CAMBRIDGE DONCASTER GLENROTHES LONDONSWé READING SWINDON WORTHING

M.E. Marketing Hi-Tek Spot Computers Computer Services Scotland Darafit M.E. Electronics Great Western Computing Ace Computing Services
Tel: 0525 404262 Tel: 095481931 Tel:030225159 Tet: 0592773710 Tel:01-3856141  Tel:0734 667663 Tel: 0793485517 Tel: 090335411
BEACONSFIELD CAMBS (STNEOTS) DUBLIN(EIRE) LEEDS LONDONNWI SHEFFIELD TORQUAY

Proton Computer Services  Westcom Lendac Data Systems Holdene The Byteshop Hallam Computcr Systems  Conosil

Tel: 04946 4910 Tel: 0480217217 Tel: 0001 710226 Tel: 0532459459 Tel:01-3870505  Tel: 0742663125 Tel: 0803 24311



NEW! NEW! NEW!
96 AND LAUREATE

The Keys to low cost Business Computing

CP/M

CP/M is the control program for business systems which
is used more than any other. Usually the price for such a
system, which provides access to a vast range of business
software, is far higher than the cost of the LAUREATE.

4 -
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PERFECT SOFTWARE

This is a range of packages specifically designed for
business needs. There is a spread sheet for financial

forecasts and calculations, a word
processing package for letters and
document production and a filer for
storing, sorting and retrieving
information such as mailing lists.

YOUR BUSINESS

Architects to Zoologists, Estate Agents to Warehousing,
Haulage to Publications. Accountants to Retailing, Insurance
to Printing, Builders to Transportation, Containers to
Shipping and Finance to Textile. A Business hardly exists
which cannot make cost effective use of the 96 or
LAUREATE.

BUSINESS MODULES

MODULE MODULE II FOR 96K
LAUREATE SYSTEM 96 SOFTWARE PACKAGE
Disk Drive I Electronic Typewriter Kit:
Disk Drive II Parallel Printer Interface
Disk Interface Word Processing
Parallel Printer Interface Programmers Tool Kit:
CP/M Master Disk and FORTH

Manual MODER-80
The Suite of Perfect DISK DRIVE 1

Software: LYNX D.O.S.

Perfect Writer/Speller

Perfect Calc

Perfect Filer

£699.95

£399.95

CAMPUTERS al

| ~ O
Camputers PLC, 33A Bridge Street,

Cambridge CB2 1UW
Tel: Cambridge 315063
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MAILING LIST,INVOICING,STOCK CONTROL, SALESLEDGER,

BOUGHT LEDGER, DIARY, EXPENSES, CHEQUE BOOK!

Now there is one program which can handle all these things
- MAGPIE -

The most powerful Database System for ANY Home Micro!

WORDCRAFT 40 gives you all the powerful Word Processing facilities of an office

system at a fraction of the cost. WORDCRAFT 40 works with any printer and
because it comes on cartridge you can use it with disk or tape files!

SEND FOR FURTHER DETAILS NOW !



EVERY PICTURE

'TELLS A STORY.

GP 50A LOW COST DOT-MATRIX PRINTER

5" width roll printer. 40 cps printing speed. Graphics capability.
All modes can be intermized on a single line. Alternative colour ribbons
optional with replacement ink reservotrs.

Available shortly is a dedicated Sinclair Spectrum version. £138.00

If you want to make the most of your micro,
sooner or later you''ll need to add on a printer. To help
with preparing and debugging programs for
example. Or preparation of reports. Or cataloguing,
word processing and file listing.

Low Seikosha prices mean you can team up
with the printer you want sooner rather than later.
The wide range interfaces with virtually every
computer from a Dragon or Spectrum right up |
to Apple and IBM.

Designs are sophisticated,
performance is versatile and reliable
and quality is all you’d expect from
the name Setkosha.

Get hold of the full picture -
ask for a demonstration at one of the
dealers over the page.

GP 550A CORRESPONDENCE PRINTER

Standard dot-matrix and near letter quality c=
printing. Print speed 50 cps (DP) or 25 cps (NLQ) commodore

modes. 8 fonts. £299.00

GP 100VC COMMODORE
EXCLUSIVE DOT-MATRIX
PRINTER

Built excluswely for VIC 20 and 64.
Full graphic printing including all
VIC characters. 30 cps printing
speed. Supplied complete with
dedicated cable interface. £229.00




GP 700A COLOUR PRINTER

4-hammer impact dot-matrix. 7 basic colours
with 30 colour shades. Unique ribbon arrange-
ment permits multiple colours in one pass.
Graphics dump interfaces for Apple and BBC
Micro available as options. Low nouse level.

CAMPLTERS £489.00

L .U_

GP 100AS SERIAL
DOT-MATRIX PRINTER
Serwal version of the GP 100A. Ideal for

Spectrum with nucrodrive, New Brain
and Lynx. £229.00

L

GP 500A PERSONAL
DOT-MATRIX PRINTER
A development of the extremely
popular Setkosha 100A.
50 cps printing speed. Full graphics
capabiity. Paper width adjustable
up to 10". £249.00

DRG Business Systems, Peripherals Division, 13/ 14 Lynx Crescent, Winterstoke Road, Weston-super-Mare, Avon BS24 9DN.
Telephone: 0934 419914. Telex: 444761.



Others may clam tobeas versatile

Far from being all things to all men, the Toshiba T300 Both are complemented by an exceptional
and T100 Micro Computers uniquely fulfill their Bhmir i@ printer that can print draft quality at a
respective roles. speedy 192 characters per second or

They're the Hi-Fi of the Computing world. letter quality at 100 c.p.s. Add to this

The T300 has a 16 bit 8088 CPU with 192-512 % 12 month’s Warranty, nationwide
KB RAM and up to 512 KB Video RAM. 5% floppy service and minor details such as full
disks add another hefty 1.2 MB and there’s an _ colour graphics, sleek styling and the
optional 10 Megabyte Winchester. trust that goes with the Toshiba

To the initiated, it means the basis for name-plate and we think you'll agree
the kind of computing power to satisfy \ #that Toshiba technology in
the most demanding professional, —= Professional Micros is not just a
business or academic user. .\ poor relation to

/) mainstream computing.

R Find out more about
i Toshiba’s T300 and T10(
—and discover true
versatility in Computing

ideal for'every day problem
solving and entertainment,
makes use of sister
technology to give high
quality colours graphics on a'§
precision-built VDU,
alternatively just plug it
straight into your TV via the
T100's PAL adaptor.

To the man in the street, the
T100 is a Personal Computer that |
stimulates the user to extend his \il
interest far beyond the merely |
transient pleasure of video games.

It is a respected micro computer
with a powerful Z 80A Central

Sole UK Toshiba Distributor

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

Telex: 87213 SCANDAG

SHORT SPECIFICATION T100

processor making it suitable for CPZI{QO A (4MHz)
businessmen and businesses. STORE:

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

DISKS:

2 X 280 KB Mini Floppy Disks
DISPLAY:

8 colour display with 640 X 200 dot

SHORT SPECIFICATION T300

CPU: 8088 (16 bit)

STORE: 192-512 KB RAM up to 512 KB Video

DISPLAY: 80 characters X 25 lines, 640 X 500 Dot Graphics,
256 colours

) graphics.
DISKS: 2 X 5% floppy disks each with 640 KB, DIMENSIONS:

5% internal 10 M Byte Winchester Disk 16.5" X 3.9 X 10"
INTERFACE: Centronic Paralle] RS. 232 V.24 I-EEE 488. OPERATING SYSTEM:
DIMENSIONS: 16.5” X 3.9" X 10" CP/M®
OPERATING SYSTEMS: CP/M 86® MSDQOS® LANGUAGE OPTIONS:

LANGUAGE OPTIONS:

BASIC, FORTRAN, COBOL, and
BASIC, FORTRAN, COBOL, PASCAL.

PASCAL.

their Micros. Please send me full details of the truly versatile
Toshiba and the name of my nearest dealer.

Name:

Address:

" In Touch with Tomorrow

TOSHIBA

|
|
|
I Telephone:
|
|



This mancanuse...

46 Microcomputers 6 Word Processors
16 Printers 2 Mini Computers

..all without Ieaving his seat!

Clearway

is a low cost Networking device allowing
ALL minis, micros, printers, mainframes etc.
to communicate with each other.

From £150 per connect(node)
No controller needed.
Easy installation
Connects any hardware device through an RS232 interface
Up to 99 nodes on the same ring
File sharing software available
Enables printer sharing
Has special hunting feature
Other models available
Over 3000 nodes currently instalied
Manufactured and supported in UK
Mail the coupon now for full information

Real Time Developments Limited, Lynchiord House, Lynchford Lane, Farnborough,
Hampshire GU14 6JA. Telephone: Famborough {0252) 546213 Telex: 858893 Fletel G

I am Interested in Clearway — the low cost Networking device, please l

send me detalils

TOIEPhoNe ..o PCW/4/84 I

Send to: Real Time Developments
Lynchford House, Lynchtord Lane, Farborough, Hampshire GU14 6JA I
Telephone: Farnborough (0252) 546213 Telex: 858893 Fletel G

PUT YOURSELF IN THE

PICTURE HERE.
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ENGLAND
AVON
Bristol: Dewco Computer
Services. (0272) 7%4.

Weston-super-Mare:

upe.
CK. Supplies. (0934) 418838

BEDFORDSHIRE
Bedford: Bedford Micro-
computers. (0234) 215015.

BUCKINGHAMSHIRE
High Wycombe: Ki
Computers. (04945,%[9&%/49.

CAMBRIDGESHIRE
Cambnidge: Cambridge

Computer Store.
(02'33) 358264.

CHESHIRE
Frodsham: Northern
Computers. (0928) 35110:

CORNWALL
Camborme: Microaud.
(0209) 831274.

COUNTY DURHAM
Darlington: Darlington
Computer Sh.‘;g‘

(03,32) 487478,

CUMBRIA

Carlisle: The Computer Shop.
(Carlisle) Ltd. 27710.

DEVON
Exeter: Devon Computers Ltd.
(0392) 215401.

DORSET
Poole: Densham Computers
Led. (0202) 737493.

ESSEX
Harlow: Akhter Instruments.
(0279) 412639.

GLOUCESTERSHIRE
Cheltenham: The Screen
Scene. (0242) 525979.

HAMPSHIRE
Portsmouth: Advanced Digital
Services. (0705) 823525.

HERTFORDSHIRE
Watford: Computer Plus.
(0923) 33927

HUMBERSIDE
Hull: The Computer Centre.
(Humberside) Ltd. 26297,

KENT
Bromley: Kent Computers
Communications.

01-464 6533 x 72.

LANCASHIRE
Blackpool: Blackpool
Computer Store.

(0253) 27091/20239.

Bu + IMO Computer
Centre. (0282) 57411/54299.
Lancaster: Castle Computers.
(0524) 61133.

LEICESTERSHIRE
Leicester: Arcade Computers.
Leicester 532991.

LONDON
Eltham: The Advanced
Technology Centre.
01-859 7696.
LINCOLNSHIRE
CGrantham: Oakleq
Computers. (0476] 76994.
MANCHESTER
Sumlock Electrorucs:
061-834 4233.
MERSEYSIDE
Liverpool: Specialist
Computer Centre Ltd.
051-236 3499.
NORFOLK
Norwich: Sumlock Bondain.
{0603) 617083.
NOTTINGHAMSHIRE
Nottingham: Computer
Market. (0602) 55454.
i Norton: Cutsuold
Chippu lorton: Cotswo
Cohrlr’i;;z‘:grs. (0608) 41232.
SALOP
Telford: The Computer
Viige. (0952) 50466.
SOUTH YORKSHIRE
Bamsley: Comtec.
(0226) 46972.
STAFFORDSHIRE
Stoke-on-Trent: Computer
Cabin. (0782) 636911.

Cmydos VY Led.

n: Yisonstore

01-681 7539. o
Kingston-upon- i,
Vizgsrwtomu,l),&i 01-546 8974.

SUSSEX
Worthing: Worthing Computer
Centre. (0903) 210861.

TYNE AND WEAR
Gateshead: H.C.C.S.

(0632) 821924.

WESTWDLAMM)S
Birmingham: Specialist
Computer Centfe Led.
021-643 4543. y
Coventry: Coventry Micros.
(0203)0.%’8942.

WEST YORKSHIRE
Bradford: Eltec Computers.
(0274) 722512.

Leeds: Microcell.
(0532) 449722.

WILTSHIRE
Westbury: Eve
Computers. (0373) 864644.

SCOTLAND

EDINBURGH
Microworld: 031-228 1111.

GLASGOW
Microworld: 041-332 1116.

WALES

CARDIFF
CardifMicros: (0222) 373072.
5 beD le Co
Abergele: A mputer
Cen’tg\: (074553526234.
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Choosing a home computer is a bit like “Every home computer coming on the
playing a video game. The more you play,the  markef tends to be hailed as revolufionary.
befter you get. So you'd expect people who For once this really has to be true with the
spend their working life choosing computers ~ Spectravideo SV 318.”
to be pretty good at the game. Quick fo shoot

down a faulf. Pleased when they find an “The first cheap, high performance

improvement. computer...”

Recently Which Micro? and What Micro? “Double precision numbers . . . are ideal
tested the Spectravideo SV 318. Here's what  for companies with turnovers under
they had fo say: £999,999,999,999.99."

Spectravideo SV 318: Memory — 32K ROM expandable'to 96K, 32K RAM expandable fo 144K: Keyboard — calculator type, 71 keys,
10function keys, builtinjoystick/cursor control: Graphics — 16 colours, 256 x192 high resolution graphics, 32 sprites: Sound — 3channels,
8octavesperchannel: CP/M* compatibility — over 3000 existing software packages: Storage — cassette drive, 256K disc drive capacity:
Suggested retail price — £186.

Spectravideo SV 328: Memory — 32K ROM expandable fo 96K, 80K RAM expandable to 144K: Keyboard — full word processor fype,
87 keys, 10functionkeys, builtin cursorcontrol: Graphics — 16 colours, 256 x192 high resolution graphics, 32 sprites: Sound — 3channels,
8octaves perchannel: CP/M* compatibility — over 3000 existing software packages: Storage — cassette drive, 256K disc drive capacity:
Suggested retail price — £262.

A full range of peripherals are also available. % Which Mica Hordware Revue — SpectiavideoSV-318  *® CP/M 15 0 tegistered frode mark of Digdal Reseorch inc



gon, Commodore 64

for dead.”.........

AR LEV VT d S\ 328 =
e -

S - —, = - —e—

--------!—-m.,---—.q
- eSS eans anan
- r Y rrrrrrrYrrIrtT
P eSS e s, SB8

"...a far better job with its keyboard than Obviously, they had more fo say. And we
anybody else using soff keys.” think you should have a look at the reports for

. s . ourself to prove that we haven't exaggerated
...most people will notice how easy it is Ay 45
to produce graphics with the Basic.” e RUepCEE DRI

Sty g Fill in the coupon foday and we’'ll mail
This is a BBC class machine. you the reports as well as a full technical

“As a computer for the enthusiast it is well ~ SPecification brochure in colour of this

nigh perfect.” amazing new personal computer or see the
Spectravideo for yourself at most leading
“A good micro for fomorrow.” computer stockists.

““ ‘ “ Hylﬂm M I-_To: Spectravideo Ltd, 165 Garth Road, Morden, Surrey SM4 4LM

| am interested in Spectravideo computers and peripherals. Please
send me the latest reports together with a full technical specification
brochure.

SV-318 SV-328

l
|
|
PERSONAL COMPUTERS |
l
l
|

Name:

Address:

Spectravideo Ltd, 166 Garth Road, Morden, Surrey SM4 4LM

Telephone: 01-330 O101. Telex: 28704 MMH VANG Tel. No.: STD Code:

PCW4/84



In this complex world of business management, success comes easier with the
right software. Faced with the bewildering complexity of microcomputer
software systems now available, you need look no further than Ormbeta.

Ormbeta is the most flexible business software so far developedin the U.K. and
can be found quietly and efficiently satisfying theintegrated accounting demands
of all businesses ranging from the mighty worlds of car manufacturing,
shipbuilding, banking, construction right through to the local corner shop.

Systems include Sales, Purchaseand NominalLedgers, Payroll (with furlS.S.P.
accounting), Stock Control. Invoicing, plus specialised packages for Membership
Organisations, Estate Agents, Hotels and Restaurants and Golf Clubs. Written in
UCSD PASCAL Ormbeta software is available for all the most popular micro-
computers. Supplemented by first class dealer support and a genuine hot-line for
all your queries, Ormbeta meets all your follow-up needs.

Now established in over 20 countries worldwide, Ormbeta is the true world

beater.
ORMSKIRK COMPUTER SERVICES LTD.

14 Aughton Street, Ormskirk, Lancashire L39 38BW.  Tel: Ormskirk (0695) 77043
Telex: 627110 & 628702 CHACOM G Prefix “ORMBETA"

NOW
AVAILABLE ON

apple

r IEE T N S -
Please send me your full

colour brochure on D
Ormbeta

I am interested in becoming D
a dealer

Please send more details to:

Name
Position

Address

Ormskirk Computer Services Ltd.
14 Aughton Street, Ormskirk,
Lancashire, L39 3BW.




New Horticultural Hall westminster Echibition centre)
Thursday to Sunday, March 29 to April 1

Here’s your big chance to catch up on all that’s been happening
recently in the fast-developing world of the Electron and BBC Micro.
And theré’s so much pew to excite and intrigue you ...

NEW programs from the fertile minds of Britain’s leading
software writers - games galore, plus a growing number of new
packages for teachers and for industrial and business users.

NEW hardware add-ons that expand even more the power

and versatility of your micro. Electronics wizards regard both the
Electron and the BBC Micro as a challenge to their ingenuity.
Their latest creations on display at the Electron and BBC Micro

User Show will astound and delight you!

School and
College Groups

Entry only £1 per student if bookings are
made in advance. Send your cheque
{made payable to Database Publications)
and SAE to:
Electron & BBC Micro User Show
68 Chester Road, Hazel Grove
Stockport SK7 SNY
Tel: 061-456 8383

10am
10am
10am
10am

This voucher is worth £1 per person B8

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

{Valid for a maxdmum of 4 people)

- 6pm, Thursday, 29 March
- 6pm, Friday, 30 March

- 6pm, Saturday, 31 March
-4pm, Sunday, 1 April

New Horticultural Hall
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Jonos

Aimed atthemilitary as well asthe commercial market, this versatileand
durable ‘transportable’isavailablein awide variety ofconfigurations.
Peter Brightdons hiscamouflageand makes his grand attack.
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Military camouflage: the qwerty keys and numeric keypad are dark green and the rest of the keyboard is a paler shade

S
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Before the release ofthe Osborne, ifyou
wanted to move a micro, you had to
packit up and putitin the boot of a car.
The Osborne put the main unit, disks
and keyboard in one box, added a
carrying handle and the portable was
born.

Now everyone seems to be jumping
on the portable bandwagon. Hardly a
week goes by without a new ‘portabie’
being released.

When | visited Compec last Novem-
ber, | came across a stand showing
what appeared to be yet another
portable. A closer ook revealed that it
was called a Jonos and it looked like
anything but another boring portable.

The main claim to fame of the Jonos
is that it's one of the first machines to
use the new Rodime 3.5in 10Mbyte
hard disks. These are very neat drives
which take up less space than the
equivalent floppy drives. The other
main feature of the Jonos is that it's a
bus based machine. This means it can
be supplied in a wide variety of
configurations ranging from a humble
Z80 to a full blown Motorola 68000.

Jonos is trying hard to sell this
machine into military markets as well
as to the more usual business and
engineering users. In order to compete
in these sections, a machine has to be
rugged and capable of enduring hard
use. The Jonos satisfactorily proves its
durability in both these respects.

Hardware

The Jonosis availableintwofinishes —
either aluminium cased for military/
engineering use or leather-bound for
executive environments. The review
machine was a military version and
arrived complete with olive green
camoufiage paintwork.

When it's closed up the Jonos looks
like a big metai box — no vents,
nothing. This makes it quite weath-
erproof which must be a good thing in
the field. It's also possible to run the
Jonos off a 12 volt battery so that it can
be used away from a power source.

The front and rear covers are held in

place by hinges and catches. The front
cover folds down to reveal the
keyboard (a /a Osborne) while the rear
cover reveals all the vents, /0 ports
and so on. it's best to remove the back
covercompletely otherwiseitobstructs
the cables.

As an optional extra, the Jonos is
available with an 80-column printer.
This can be clipped to the back of the
main unit when it’s not in use and then
unclipped when required.

The Jonos is well catered for as far as
/O is concerned. The review machine
had two RS5232 ports (one for a printer
and one for a modem), a Centronics
parallel printer port, and an external
disk interface. The back board also has
markings for an IEEE 488 machine
control interface and two auxiliary I/O
ports.

The overall finish of the machine is
good—itcertainly felt very robust. The
only biemish | could see was where the
case had been modified to take the hard
disk. It looked as if someone had
attacked the machine with a hacksaw
and a none too steady hand. (Look
closely at the photos to see what |
mean.)

Inside

The Jonosis a bus based machine —its

Robustand weatherproofcarrying case

core is a common carrier into which a
variety of circuit boards can be plug-
ged.Inthiscaseit'sthe STD bussystem.
All the main circuitry is contained on
cards that can be plugged into the 10
slot card cage.

The great advantage of using a bus
system is that it provides the flexibility
to plug in different cards to customise
your system to your needs. This is
illustrated very well by the fact that the
Jonos can be supplied with either a
Zilog Z80A running at 4MHz, or Z80B
running at 6MHz, an intel 8088 running
at 8MHz, or even a Motorola MC68000
runningat8MHz. All thisisinadditionto
the in-buiit 8085 which controis the
screen and keyboard. If you use the
8088, the Jonos is claimed to be IBM
compatible. As the review machine did
not have this processor | couldn’t test
this out.

The review machine was supplied
with a Zilog Z80B running at 6MHz. The
Z80B is a souped up version of the old
faithful ZBOA which had a maximum
clock rateof dAMHz. When i first looked at
the review model i thoughtitwas going
to be a fairly average 8-bit machine. |
was wrong —this Z80B is very fast. This
was first illustrated when | started to
play with WordStar — everything
seemed to be working at double speed.
I then ran the Benchmarks and it raced
through them too. A quick look at the
Benchmark table will show that it's by
far the fastest 8-bit, and it makes most
16-bit machines look very sick! The
average would have been even faster
but for BM8 where it let itself down.

Memory is another area where the
Jonos differs from most other 8-bit
machines. Normally the Z80 can only
directly access 64k of memory (RAM or
ROM), but because the Jonos uses
CP/M version 3 (otherwise known as
CP/M Plus — see ‘Systems software’),
it'sabletousewhatis known as ‘banked
memory’. The review machine had
128k of RAM divided up into two 64k
pages, one of which was reserved for
CP/M, leaving the other free for the
user. The machine also contains 8k of

PCW49
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ROM which is a bootstrap for CP/M.

Disks

The Jonos can also be supplied with a
322k RAM disk. This is a board contain-
ing volatile RAM chips which the
machine sees as a floppy disk. This
means that most normal floppy disk
operations can be applied to the RAM
disk. The main use of a RAM disk is to
speed up the execution. For examnle, a
program like WordStar which makes a
- greatdeal of use ofthe diskto pullin the
help screens wiil run very fast on the
RAM disk. Don‘t forget that if you reset
the machine you will lose your data!

In use, everything worked very weli;
the only major annoyance was the
cooling fan which was very noisy. Also,
because it sucks air in at the back and
blasts it out atthe front, itcan do quite a
fair imitation of a fan heater after it's
been switched on for a while.

The Jonos can be supplied with a very
wide range of disks, depending on your
needs. The basic model comes with
twin single-sided 3.5in Sony micro-
floppy disks. Otheroptions includetwin
5.25in |BM compatible drives, twin
5Mbyte Syquest hard disks — one fixed
and one remecvable — and a single
Sony microfloppy along with a
10Mbyte 3.5in Rodime hard disk.

The review machine had one 320k
Sony microfioppy and a 10Mbyte 3.5in
hard disk. This is the first time | have
used a machine with one of these new
3.5in hard disks and | am very impress-
ed. If you look at the picture of the front
of the machine, you'll see that the hard
disk actually takes up less frontal space
than the Sony floppy drive. it's hard to
believe that it holds 10Mbytes of data.

Normally, it wouldn’t be a good idea
to put a hard disk in a portable machine
because hard disks tend to be fragile.

Insidethemachine a spaghetti-like combination of wires

These new disks are supposed to be
much more resistant to shock and are
therefore more suited to portables —
from my experience of the machine,
this is certainly true.

The Sony drives now seem to be
becoming the standard for business
machines. In use, | found the drive
reliable but noisy, clicking away quite
happily to itself in a manner reminis-
cent of the old Sirius disks — it sounds
like a demented chicken.

The ACT Apricot, which also uses
these drives, has a reputation for being
slow when accessing the drives under
WordStar. | tried this out on the Jonos
and found the disk accessing fast —
certainly on a par with 5.25in disks.
Under other applications the disk ac-
cessis even faster. itioaded CP/M 2.2 in
0.8 seconds and CP/M 3.0 in eight
seconds (compared with six seconds
from the hard disk).

The only disk problem | encountered
was the automatic shutter mechanism.
These shutters are designed to cover
the magnetic surface when the disk is
notin use. The problem isthat on some
disks it's necessary to slide the shutter
back manually, while on others it's
done automatically whenyouinsertthe
disk into the drive. Both sorts seem to
be interchangeable; obviously the
automatic type is best.

Keyboard

The keyboard can be used in a number
of different positions. The recom-
mended method is to hinge it down
with the carrying handle at the back.
This forces the main unit to tiit up,
making the screen easier to see. The
other method is to unhinge the
keyboard compietely. This allows it to
be moved around but means that the
screen isn't so easy to read. The
disadvantageisthatyoucan’tmovethe
keyboard very far because it's con-
nected to the main unit by a very short
length of ribbon cable. If the screen is
tiltedupit’s possible forthe main unitto
slide off the hinges and come crashing
down. The first time this happened |
was worried that the hard disk might be
damaged, but it seems to be made of
old boots.

The keys themselves have to be
tightly packed in order to fit into the
available space. They are divided up
into two main areas: the main gqwerty
typing area is on the left hand side with
ten function keys distributed above it;
and the numeric keypad and the cursor
control keys are on the right hand side.
In best army tradition the keys are
coloured in various shades of olive
green. The qwerty keys and the
numeric keypad are dark green and the
rest of the keyboard is a paler shade.

50PCW




SOFTWARE CENTRE

CP/M CP/

86 MSDOS

MICROPRO SOFTWARE SYSTEM

WORDSTAR: Best selling professional Word Processing software; On
screen formatting, Block manipulation, File read/write, Simultaneous
Editingand Printing ... £295
MAILMERGE: Enhancement for document personalisation and maihng
applicatlons ... 145
SPELLSTAR: Enhancement for checking spelling and mamtammg
spelling dictionaries .. £145
STARINDEX: Useful package for creation of Table of Contents Index,
List of Figures. Interfaces to Wordstar to improve document
rresentatton quickly and easity ......... £
NFOSTAR: Impressive Data Base system combining the power of
Datastar with the flexibility of Reportstar.

DATASTAR: Screen based Data Entry, vetting and retrleval system
Screen formats under user control..............o................. . E175
REPORTSTAR: Powerful report generator provides much needed
enhancement to Datastar for report production and transaction

ProCesSINg ...........o.ocooooii . £210
CALCSTAR: Electronic spreadsheet with interfaces to all MicroPro
PIOAUCES ... .. £116

NB: Combination prices — WS/MM
£390; WS/MM/SP/SI £495

DATABASE MANAGEMENT

FORMULA II: Unique information management system with excep-
) tional capabilities for Application Generation. Multiple flles and
indexes, transaction processing, interactive, no programming language
required ,,,,,,,,,,,,,,,,,,,,, .£495
dBASE II: The most popular of data management systems very powertul
application generator ......................
QUICKCOBE: Add-on facility for dBASE programmers to speed development
process by generating dBASE command files . .£200
dGRAPH: Extremely useful program for graphical representation of dBASE and
user created datafiles .................. .£200

dUTIL: Utility to speed up dBASE execution.............. .. £69

CARDBOX: Highly popular electronic card index system. Easy to use, with
powerful retrieval facilities . T £195

FRIDAY: End user file management system from the authors of dBASE il. File
.£195

definition, Input and reporting under user control
RESCUE: UK written database management system .
DMS: Well accepted data management system from Compsoft..

.£295
.£195

Telesystems Ltd

The Geans, 3 Wycombe Road, Prestwood, Bucks. HP16 ONZ Tel: 02406 6365

LANGUAGES

Microsoft CP/M MSDOS Digital Research CP/M gg/M-PCDOS

BASIC Interpreter £259 £259 CBASIC Interpreter £100 £217
BASIC Compiler £295 £295 CBASIC Compiler £333 £400 £400

UTILITIES

ASCOM: The most flexible asynchronous communications package available to
the micro world. Interactive, batch, menu-driven. Available lor CP/M,

CP/M-86, MS/PCDOS .......................... -£140
BSTAM: Simple program for ging flles between CP/M
systems.. .£140

TRANSFER: §) f ing files b cPM Provided whh
FORTRAN Compier £360 89 PASCALT+ £233 £400 £400 T ) e s S siagrosg i
COBOL Compiler £649 £549 C Com £233 £233 CONVMS: Operating system converter. Runs MSDOS programs under CP/M- 86
C Compiler £365 PERSONAL BASIC Int £100 £70
PASCAL £259 CIS COBOL £425 £425 CONVCP: Operating system converter. Runs CP/M-86 programs under MSDCgu
ggrﬁl‘;\lESS BASIC £440  FORMS-2 £110 £110 SID/2ZSID: Disassembler for 8080 and 280 programs.. €69
DISKEDIT: Facility for editing disk held data by sector. Invaluable aid . €70
MACRO ASSEMBLER £149 FILESHARE £250 £425 (EN-GP/M, COMPATIGILITY. Sat of pograme ek svabie 160 3740 6isks o oe
- used on CP/M, permitting t'r’aniler o'f files to/f;an’; IBMI;;\ﬂa;Mrames. S;g
SPP: Speed P i @age for use with Pascal/MT + L)
SUPERSOFT C Comp £185 £185  SUPERSOFT BASIC £200 £200 XLT36: Converts 8080 sembler cod to 8088, ... £108
Compiler EMB0/86: Emulator to run CP/M software under CP/M-86 ... €70
PRO FORTRAN £220 PRO PASCAL £220 €320 £320 DISPLIAV MANAGER: Screen handling productivity aid for Digital Reseauvg;
[+ Brs .
1 A%’gg'ss MANAGER: File handling productivity ald for DlgitalvReseavch compllers
£200
APPLICATIONS
MULTIPLAN: Exceptional electronic worksheet from M cros;:c:gg MISCELLANEOUS
MULTI-TOOL WORD: Microsoft's advanced Word Processor CP/M 2.2: Standard operating system on 8"disk......... £100
with optional Mouse for added flexibility .. . £275 £167

SUPERCALC: Fast action spreadsheet and planning aid ... £200
MICROMODELLER: Financial planning system for model
building ........ . £250
GRAPHSTAT: Versatlle statistics and graphics package for the
Epson QX10, IBM-PC and Sirius ................... .£195
ALIAS ACCOUNTS: Fully integrated accounts system with

inbuilt hooks to dBASE i .. ..£1200
ALIAS PAYROLL/SSP: Standalone or integrated system with
optional links to ALIAS accounts . ....each £600
RCS LEDGERS: Sales, Purchase, Nominal tedgers in MBASIC
source code .. ..each £300
RCS PAYROLL Full functlon h|ghly used package ........ £500
STATISTICS PACK: Over 25 easily used routines in MBASI(;,:1 2

MATHS PACKAGE: Interactive routines (40+) in MBASIC £120

CP/M-86: Standard 16-bit operating system

SUPERSORT: Full function Sort/Merge/Selection packagg

145
MSORT: Standalone and COBOL hosted Sort package...£1f4|3
ile

MAGSAM: MBASIC utility to provide multi-key ISAM
faciltities ...

TOUCH ’N’ GO: Teach yourself keyboard skills ...
MICROSOFT MOUSE: Mouse, interface card and software

£140
OPTIMISER: Interactive Linear Programming package £325

PROSTAR TRAINING GUIDE: Independent instruction on

the

use of MicroPro ‘STAR’ products ........................... £30

PLEASE CALL FOR FULL LIST

DEALER ENQUIRIES INVITED
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| DISKS - DISKS |- DISKS ~

»xx LOWEST PRICES — FAST DELIVERY »x«
PRICE PROMISE

We_will Better any lower delivered price advertised in the current issue of PCW. Please Telephone

5.25" DISKS — BOXES OF 10

Prices per Box (£
DYSAN 1-4 59 10-4 Qry AMOUNT
1041 Siside S Dens  48tpi 40Tr 19.00 18.00 17.00 =i
10410 SisideDDens  48tpi 40Tr 21.00 20.00 19.00
10420 D/side DDens  48tpl 40Tr 29.00 28.00 27.00
204/1D  S/side QDens  96tpi 80Tr 30.00 29.00 28.00
204/2D DisideQ Dens  96tpi 80Tr 36.00 35.00 34.00 I
VERBATIM DATALIFE (Five year wanunt!g
MD525-01-HR S/side S or D Dens 48tpi 40Tr 1525 15.00 14.50 |
MD550-01-HR Diside S or D Dens 48tpi 40Tr 21.50 20.75 19.50 |
MD577-01-HR S/side D or Q Dens 96tpi 77/80Tr 2200 2125 20.00
MD557-01-HR Diside D or Q Dens 96tp) 77/80Tr 28.00 27.25 26.00

10 or 16 hard sectors at same price.
Add £1.25 for Plastic Case X
VERBATIM VEREX (One year warranty)

MD200-01  Soft Sector uninitialised 14.25 13.75 13.25
MEMOREX
3431-HR  Siside SDens  481pi 40Tr 1450 1425 13.75
3481-HR  S/side D Dens  4Btp140Tr 1480 1450 14.00
3491-HR  Di/side D Dens  48tpi 40Tr 20.50 19.75 19.00
3504-HR  Siside Q Dens  96tpi BOTr 23.00 2226 21.50
3501-HR  DssideQDens  96tp 80Tr 25.00 2425 2325
BASF (Quslimetric) — Special Offer
1X  Siside SDens  48tpi 40Tr 1325 13.00 1250
1D  S/sideDDens  48tpi 40Tt 16.50 16.00 15.50
2D DisideDDens  48tpi 40Tr 20.00 1925 18.50
ACCESSORIES
HCKS5 Head Clean Kit with Fluid 1590 15.50 15.00
b LC5  5.25 Library cases EGLY 190 180 1.70
LB40-5 Lockabie Box 40 Cap inc Disk Pen 1350 13.00 1250

a LB85-5 Lockable Box 85 Cap inc Disk Pen 17.50 16.50 15.50
VCK-5 Verbatlm 5in Head clean kit 6.40 620 6.00

VCD-5 - Verbatim 5 in Hic disks (per 10) 12,50 12.30 1210

LB20-5 Compact Ring Binder 20 Cap 425 400 375

SONY 3.5" DISKS 39.00 38.00 37.00

8" DISKS — BOXES OF 10

This compact, elegant unit programs 2764 & 27128 e ey s for vartati, BASE e momclS Tmalm"vi -

eproms and offers the following attractive features. | s R e SR e VAT 15%
@ high quality, low cost @ menu driven software incorporating e R £2/50/Box (€2/Box 5+.£1/Box 10+ Total Pavable
the fO"OWing commands: program, SaVé' Vefify, ‘eStb'ank, Fo’lgage coglacl us for OufanfifyCDiscoums'(so + Box) and Trade Accounts.
checksum, select eprom, MOS call, ROM format @ optional L TR e il T e R T S B
conversion from Basic to ROM format @ free 2764 eprom NAME ..oovrrieveeeeee e Tel. NO. covvecieieeisieei e
containing programming software — no cassette loading prob- Address s
lems @ easy to use 28 pin zero insertion force socket @ built-in R ———
voltage converter @ integral cable connecting to user port; no Access/BarclayCard/CheqUe NO ..........cccoomiiroisiiii s -
other connection needed @ comprehensive documentation = ¥ you dojot ek to e out forr send ormercqesrainl . L] <

)

plus one year’s guarantee. 4 34 Cannonbury Avenue, Pinner, Middx HAS5 1TS

This product is avallable in quantity NOW? T Aoy o —01-
Programmer and data sheet from Softiife Ltd., elephone orders any time —~ we do the rest — 01-868 9548

87 Slivertown Way, London E16 4AH Tel: 01 474 0330 g Pl anciarcass
inner Wordpro
- | Y,

8/ 1 6 blt SOFTWARE Looking for an easy-to-use cost effective

The comprehensive range includes | Handling System? :
e, QUEIS Thank godit's

SPELLING CHECKER £80
£

WORD PROCESSING £ LANGUAGES

Spellbinder VBasic (4
Peach Pack® MBasic Compiler

Mutimate C Compiler

Spellstar Fortran 80/86 2 ’

Maillist Cis Cobol/Forms2  399/105 i

Grammatik 8 Pascal MT 240

FINANCIAL PLANNING Pascal MT+*SSP 350

(F\’/:a?nelrcalc 85 ACCOUNTING N | [ \ I E
ultiplan 170 Pegasus from 250 /b I I l &)N :
l[.)oéxgg-czdgnm 357 geacmree from 325 by

age 375 ; ; ;
FastBase 150 Exgd 500 Friday will take care of your Files, Reports, Diary,
éﬂ}gfggge ;32 Pulsar  from 195 Mailing and much more. It enables electronic files to
Deiekode s gggmUNICAHONS 3 be set up. Reports can be displayed and retrieved fast
Fidls, 185 s ) 135 from all or part of a file. Friday is fast and versatile. It is

Infostar 266 ‘ designed for beginners.
iniE 5 Moveit 80/86 90 g g S

UTILTES “Incl. PeachSpell/Maillist Friday enables you to prepare custom reports
Sid £60, ZSid £76, Please telephone for the LCC to suit your requirements and presentation.
Mac £133 Software Catalogue Friday enables you to sort and select any field.
FORMATS: Superbrain, Televideo, Sirius, Sanyo, Osborne Friday uses on screen prompts and help

Northstar, 8" SO, DEC, Epson QX-10, IBM menus to guide you through the job
ICL, H-P, XEROX, ALTOS, Apricot, NEC-APC & many more you are d(gin g 4 - !
All prices are exclusive of VAT '

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

01-387 4455 (4 lines) Telephone Answering Service After Office Hours
Telex: 8953742
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In use, the keyboard feels good. The
keys have a very positive feel to them
and there is no give in the keybase,
something army touch-typists wili
appreciate. The 'F’ and ‘J’ keys have
sculptured tops so that your index
fingers can find them easily. The ‘5’ key
atthe centre ofthe numeric padalso has
a pimple on the top to make it easier to
find.

Whenever a key is pressed, the
loudspeaker bleeps annoyingly. This
can be switched off by callinga COM(file
called ‘Mute’.

The keyboard has one or two odd
keys. Forexample,ithasa‘newline’ key
and a‘backtab’ key which arerather old
fashioned now. The Jonos also tendsto
hide some of its keys away. For
example, when | was looking for the >’
and ‘<’ keys for the Benchmarks, |
found them right up at the top with the
function keys.

On any machines, the shift and caps
lock keys have LEDs built into them to
showthey’'reinuse. TheJonosdoes not
use LEDs, instead it prints either SHIFT
or CAPS on the 25th line of the screen.
This is preferable because the user is
more likely to be looking at the screen
than the keyboard when typing.

My only real criticism of the keyboard
is that it can sometimes be uncomfort-
able to use. This is because the outer
casing joins the inner casing just where
the palms of the hands rest, so it’s easy
forthe jointo cutintoyourhands—very
painful. If | were to use this system for a
long time I'd be tempted to put some
foam rubber over the join.

Screen

On any portable the screen is always a
problem. Space is limited and some-
thing has to give — usually the screen.
The Jonos boasts a 9in (diagonal)
screen which is very easy to read.

The screen dimensions are the stan-
dard 80 characters by 25 lines with the
25th.line being used as a status line. If
you use the high-res graphics option,
the screen can display up to 640 x 250
pixels. It has an etched anti-reflective
surface so that it doesn’t glare. This
works very well and is one of the best
anti-reflective screens |'ve seen. The
only control is one for brightness (a big
rotary knob), but there’s no contrast
control. The characters on the screen
are well formed and clear to read.

| have only two gripes with the
display. First, the screen on the review
machine had a slight sway to it. | hope
this is not typical of all the machines.

The second gripe is one | always
seem to be making — no tilt adjust-
ment. The Jonos can either be flat on
the desk or hinged up on the keyboard
and that's it.

Systems software

There is a wide range of systems
software. The choice ranges from CP/M
3.0 and MS-DOS, through BOS/5 and
MBOS/5 up to Unix on the MC68000
board (the idea of a multi-user portable
does seem rather strange).

The review machine was supplied
with CP/M version 3.0 (2.2 was also
available). Version 3 (also known as
CP/M Plus) is the new all-singing,
all-dancing creation from Digital
Research. The main new pointsare that
version 3 supports banked memory.

usedtodeal with. DEVICE is much more
flexible than STAT used to be, with the
advantage that you can use it to set
baudrates and XON/XOFF protocolson
the R$232 lines. 5

CP/M 3 also supports up to 16
different user areas (numbered 0to 15).
This allows each user to have his own
file directory. It's easy to switch be-
tween directories by typing the number
of the new directory followed by a
colon. For example, to switch to direc-
tory 10 type “10:” CP/M will then
respond “10A>", informing the user
that he's in directory 10. In addition to

‘ThemainclaimtofameoftheJonosisthatit’'sone
ofthefirstmachinestousethenewRodime 3.5in
10Mbyte hard disks’

The main effect ofthisisthatthe normal
memory limitations associated with
8-bit machines are removed allowing
them to compete with 16-bit machines
on better terms. CP/M 3 has also
undergone technical modifications, in-
cluding the use of hashing techniques
to improve disk access speed. Another
advantage is that the tedious routine of
control<C’'ing the drives, every time you
change a disk, is no longer necessary.
This is the first machine | have
reviewed that uses CP/M 3, and | was
looking forward to having a long play
with it. The trouble is that CP/M 3
manuals seem to be quite rare and
Jonos couldn’t supply me with one. As
aresult, | was forced to hack around the
system looking for new functions.

Inuse

When you first boot up CP/M you are
greeted by the usual ‘A’ prompt. Aquick
look at the utilities will show that most
of the old favourites are still there, with
the notable exception of ‘STAT'. This
has been replaced by two new utilities
called ‘SHOW’ and ‘DEVICE'. SHOW
will provide all sorts of useful informa-
tion about the status of the disks while
DEVICE handles all the logical-to-
physical device assignmentsthat STAT

Benchmarks

BM1 0.8
BM2 2.5
BM3 6.7
BM4 6.7
BMS5 7.2
BM& 12.7
BM7 20.1
BM8 34.4
Average 1.4
Alitimingsinseconds. Fora listing
ofthe Benchmark programs see

the 16 user areas there is also a system
area which can be accessed directly by
any ofthe users. This area usually holds
the CP/M utilities.

| can’t see a great deal of point in
using different user areas. As far as |
know it isn’t possible to protect them
(see below), so it would be easy for
someone elseto logintoyourarea. THe
only justification | can see is that it does
at least allow very large directories to
be split into smaller sub-directories,
making file-finding much more effi-
cient. 1

Another new feature on version 3 is
password protection for files and disks.
If a password is set, it has to be entered
after the filename. For example, if
WordStar were protected and then
‘WS’ were to be typed in the normal
manner, you would get a CP/M error
message saying something like “CP/M
erroron A: Passworderror”. If youwant
the program to run it’s necéssary to
type “WS:PASSWORD".

If a password is to be set, it's
necessary to use a utility known as
'SET'. This is a very wide ranging utility
which can. be used to set drives to
read/write or read only, to initiate time
stamping of files and/or to set pass-
words. To set the password for Word-
Star to ‘Wombat’, type “SET WS.COM
[PASSWORD+WOMBAT]"”. Files can
also be set to read only, read and write
or delete only.

In addition to single files, it's also
possible to set a password for a whole
disk. This could be useful for protecting
something like a data disk on a floppy
based machine, butisn’t muchuseona
hard disk system. A better idea would
be to protect user areas, but as far as |
can tell it isn’t possible‘to protect just
one user area on adisk. This means that
if auserwantedto protectall hisfiles, he
would have to set up an individual
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GRAPHICS

DIGISOLVE offer you a way to increase your graphics speed and resolution. Using a high speed graphics
processor, our cards draw lines and characters FAST. The graphics processor works in parallel to the host
machine and gives you the power of using a co-processor specifically designed for graphics. With drawing
rates of up to 1,500,000 pixels per second, lines appear instantly to speed up your plotting.

With the resolution, we offer new possibilities for software and systems, both in monochrome and colour
on a large range of computers.

COLOUR GRAPHICS CONTROLLER

DIGISOLVE offer you high resolution colour graphics too. Designed to piug into any computer with
a bus host adaptor. The VGP64 gives you 512 x 512 pixels in 64 colours. With its own vector
processor and 384K bytes of memory, your computer can become a sophisticated grahics system.
64 COLOURS or 8 if you insist, not many do! 4096 COLOURS now you can really paint a picture,
384K BYTES of RAM or 768K Bytes with 4096 displayed simultaneously. 2 PICTURE BUFFERS
give you help with animation. GREY SCALE OUTPUT. EXT VIDEO SYNC LOCK available for
making video tapes. APPLE, SAGE, PET, IBM, $100, VME BUS, MULTIBUS all have interfaces
available to make use of our fast hardware. New ones are coming along all the time so give us a
ring if your requirement is not listed.
8 COLOURS £799.00, 64 COLOURS £899.00.

4096 COLOURS £1799.00 + P&P + VAT
SOFTWARE PACKAGES: Painting and Slide generation, Business graphics, Architectural 3D

design.

APPLE I

DIGISOLVE's Apple li High Resolution Vector Graphics Processor card quadruples the screen
ﬁ u resolution and saves using up your Apple’'s memory. The enhanced Applesoft support disc

- ,,li sumied with our card provides powerful graphic functions and simplifies the conversion of existing
- software.

P ﬂ ﬁw | 512 x 51 zFixels resolution. FAST 1,500,000 pixels per second. MEMORY an extra 64K on the
L. - card. TEXT to 85 characters by 57 lines. CURSOR drawing features. SOFTWARE 18 new
F T J functions are added to Applesoft and extra utilities too, all with source listing. OUTPUT to a dot

matrix printer or save images on a disc. PASCAL and TASC Complles supported too.

£399.00 + P&P + VAT
SOFTWARE PACKAGES: Art and Design, Business graphics, Painting, Slide generation
packages. Architectural design and modelling, Kitchen design and
Visicalc preboots.

VvDU BOARD

DIGISOLVE offer you the cheapest way to make a scrolling VDU with our intelligent 80 x 24 VDU
card. With over 50 control functions, the card works up to 19.2K baud.

80 x 24 DISPLAY optional 40 x 24 or 40 x 12.

TRUE DESCENDERS on properly formed characters in an 8 x 12 matrix.

BLOCK GRAPHICS

FULLY SCROLLING display

UP TO 19.2K BAUD via RS232 communications port.

KEYBOARD AND RS232 DATA INPUT

£160.00. (1 off) + P&P + VAT.

COLOUR GRAPHICS TERMINAL

The new FRONTIER monochrome and colour high resolution graphics terminals are fully
compatible with Tek 4014 terminals at an amazing price. The high line rate flicker free monitor and
advanced electronics provide an exceptional graphic display terminal.

512 x 720 DISPLAY, 1K x 1K STORED PICTURE PAN, ZOOM & SCROLL to move the display
about. LOCAL EDITING with macros and software definable character fonts.

PALLETTE OF 4096 COLOURS

FLICKER FREE DISPLAY due to high line rate monitor and advanced electronics working
non-interlaced.

19" SCREEN OPTION AVAILABLE

— PRICES FROM £1495.00 + P&P + VAT
SEFIELD SR WILDING CHPOSTIV - DO

CUSTOM DESIGNS

DIGISOLVE have staff dedicated to design consultancy and are helping many industrial users with custom design packages.
Our experience in designing display equipment, character or graphic based, and microprocessor controliers may help you with
your special projects. Please do not hesitate to contact us if you require further details.

DIGISOLVE LIMITED

AIRE & CALDER WORKS

CINDER LANE

CASTLEFORD

W. YORKS WF10 1LU

(0977) 513141 (6 lines in), 513382, 510511
TELEX 557661 AGRAM

APPLESOFT IS COPYRIGHT APPLE COMPUTER @ TEK 4010 IS COPYRIGHT TEKTRONIX @ SCRIBE IS COPYRIGHT ECOTECH LTD
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BENCHTEST

password for each file.

Disk utilities

As it has both a hard disk and a RAM
disk, the Jonos has some good utilities
for formatting and copying disks. The
Format/Copy utility forthe Sonydrive is
known as ‘FORMAT3'. This does the
usual formatting and validating of the
Sony disk, as well as allowing you to
change the interleave factor. This
doesn’t normally change unless the
access time has to be improved for a
special set of software.

found on home machines, butlenjoyed
playing it all the same.

Other games were mostly textual and
included the obligatory version of Star
Trek, and an interstellar trading game
that kept me quiet for hours.

Jonos also seems to specialise in
engineering applications software.
From the hardware point of view the
Jonos seems well suited to being
interfaced with machinery. From the
software angle, Jonos can not only
supply standard engineering packages
but is also able to write bespoke

‘available intwo finishes —eitheraluminium cased
formilitary/engineering use orleather-bound for
executive environments.’

The hard disk utility is called ‘FOCOR-
OM’. This will happily format and verify
as well as copy files from the floppy
drive to the hard disk, but should only
be used if something nasty happens to
the hard disk.

The RAM disk doesn’t need to be
formatted, but files need to be copied
from disk to it. To copy just a few files,
it's best to use PIP. However, it's
possible to copy an entire microfloppy
onto the RAM disk by using a utility
called RDLD. This can either load the
contents of the floppy to the RAM disk
or copy the RAM disk back onto the
floppy. This utility is very fast— I filled a
microfloppy with 320k of filesand RDLD
copiedittothe RAM diskin 21seconds. |
then loaded it back onto the floppy
againin 15 seconds.

Applications software

The Jonos is supplied complete with
Microsoft's Multiplan spreadsheet,
Lexisoft's Spellbinder word processor
and Microsoft's Mbasic interpreter.
Jonos is also in the process of im-
plementing Software Limited’s range
of applications software, and Multiptan
and Spellbinder are also available. A
quick look at the Benchmark timings
will show that the Mbasic implementa-
tion is very fast, especially when you
consider that it's ‘only’ an 8-bit
machine.

One ofthe user areas onthe hard disk
contains a range of games. This is
unusual for a business machine but
isn’t as silly as it appears. Games are a
goodway of introducing the machine to
new users who might otherwise keep
away from the machine. One of the
nicest games was called Aliens (very
original) which runs in the best Space
Invaders tradition. It seems strange
watching aliens made out of ‘O’s and
'X's instead of the high-res graphics

engineering software.

Documentation

The documentation consisted of the
biggestringbinder | have seeninalong
time, containing the basic users guide
and the Mbasic, Multiplan, Spellbinder
and Spellcheck user manuals. These
were all photocopies of the manufac-
turers’ documentation.

The main problem, as | said earlier,
was that Jonos wasn't able to supply a
CP/M 3.0 manual. As it turned out this
was not too much of a handicap, but it
was a pity because | hear that thisis the
first understandable manual Digital
Research has ever produced.

Prices

These machines aren’t cheap — the
review machine would set you back
£4890 which is a lot of money for a
single user 8-bit machine. Having said
that, you do get a state of the art
10Mbyte hard diskand a 320k RAM disk.

The entry level price for a machine with
two 3.5in Sony drives is £2425 which is

always more expensive to make a bus
based machine than a single board
micro — perhaps better value for
money for the flexibility you gain.

£
Dual3.5inSonydrives 242b
Dual5.251Mbdrives 2625
Dual5.251.6Mbdrives 2695
Dual5Mb Syquestdrives 4295

10Mb 3.5in Rodime and 3.5in Sony 4295
Conclusion

| like this machine — even in its 8-bit
form it outperforms many 16-bit mic-
ros. The greatadvantage ofthe Jonos is
that it's available in so many different
configurations: from the entry level
system with a Z80 processor and twin
Sony drives to a Motorola 68000
machine with hard disks. There should
be a model to fit every user’s needs.

I’'m not sure how relevant the port-
able aspect is to the average bysiness
user. As far as | can see, the main
advantage of this type of ‘portable’ is
that it takes up less desk space than a
normal desktop -— not that it can be
carried around. However, | can see that
the 'military/industrial version does
benefit from portability.

I think it unlikely that the type of
person interested in this machine will
be worried about the odd few hundred
pounds extra that it costs to buy. If
you're looking for the cheapest
machine on the market then there are
many other 8-bit offerings that cost a
good deal less.

The Jonos is apparently being aimed
at specialist applications where per-
formance takes precedence over price.
This is emphasised by the fact that
Jonos is tooking for applications where
the micro can be incorporated into
other machinery and then sold as
intelligent machine tools.

if you're looking for a high quality
transportable micro where price is not
too important, take a good look at this.

stillonthe high side. Rememberthatit’'s {END)
-Technical specifications
CPU Either:-
ZilogZ80Arunningat4MHz; or
ZilogZ80Brunning at6MHz; or
Intel 8088 running at8MHz; or
Motorola 68000 at8MHz; or
Plus:-
Intel 8085 to handlescreenand keyboard.
RAM Varies accordingto processor
ROM 8kbootstrap
Keyboard 92 Key qwerty
Screen 80 x 25
110 TwoRS232,oneCentronics,
one |IEEE 488, two auxiliary I/O,
one auxiliary diskinterface
Operating Systems CP/Mversion 3.0, MS-DOS, BOS, MBOS, Unix

PCW G55




llustration by Tony Hannaford

Newcomers

start here

The baffling jargon ofthe microworldcan bevery

off-putting atfirst. Life gets easieronceyou’ve been

initiated. So here’souruser-friendly answerto

everything you’ve ever wantedto know aboutmicro

computing butwere afraidto ask.

Probably the first thing you noticed on
picking up this magazine for the first
time was the enormous amount of
unintelligible-looking jargon. In the
words of The Hitch-hiker’s Guide to the
Galaxy: Don’t panic! Baffling as it may
sound, the jargon does actually serve a
useful purpose. It's a lot easier to say
VDU, for example, than ‘the screen on
which the computer’s outputis display-
ed’. This guide is intended to help you
find your way around some of the more
common ‘buzzwords’ you're likely to
come across in the pages of PCW.

For those completely newtocomput-
ing, let'sstartwith the question: Whatis
a microcomputer? We can think of a
micro as: a general-purpose device in
contrastto atypewriter, which can only
be used for typing; a calculator, for
performing calculations; a filing
cabinet, for filing information, to name
just a few of its functions. A micro can
do all these things and more.

If it's to be of any use, a general-
purpose device needs some way of
knowing what to do. We do this by
giving the computer a set of logical
instructions called a program. The

general term for computer programs is
software. Every other part of a micro-
computer system is known as hard-
ware: ‘Ifyoucantouchit,it’'shardware.’

Programs must be written in a form
the micro can recognise and act on —
this is achieved by writing the instruc-
tions in a code known as a computer
language. There are literally hundreds
of different languagesaround, the most
popular of these being Basic. Basicisan
acronym of Beginners’ All-purpose
Symboilic Instruction Code. Although
originally intended as-a simple intro-
ductory language, Basic is now a
powerful and widely used language in
its own right.

Other languages you're likely to
come across in PCW are Forth, Pascal,
Logo, C and Comal to name but a few.
These are known as high level lan-
guages because they approach the
sophistication of a human language.
You'll also see referencesin PCWto the
low level languages, assembly lan-
guage and machine code. We'll look at
these in a moment.

The heart of a micro, the workhorse,
is the processor or Central Processing
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Unit (CPU). The processor usually
consists of a single silicon chip. As with
computer languages, there are a num-
ber of different processors avail-
able, the 280, 6502, 68000 and 8088
being just a handful (literally!) of the
typesincommon use. The processoris
nothing magical — it’s just a bunch of
electronic circuits. It's definitely not a
‘brain’.

As it's electronic, the processor's
circuitry can be in one of two states: on
or off. We represent thesetwo states by
binary (base two) notation, the two
binary digits (known as ‘bits’) being 0
and 1. It's possible to program compu-
ters in binary notation, otherwise
known as machine code (or machine
language) programming.

Machine code is called a low level
language because it operates at a level
close to that ‘understood’ by the
‘processor. Languages like Basic are
known as high level languages because
they are symbolic, operating at a level
easily'understood by people but not
directly understood by the processor.

Between high level languages and
machine code is a low level language
known as assembly language or, collo-
quially, assembler. This is a mnemonic
code using symbols which the proces-
sor can quickly convert to machine
code.

Since everything has to be converted
into binary form before the processor
can make sense ofit, we needsomesort
of code to represent each character to
be processed by the computer. In order
to simplify communication between
computers, a number of standard
codes have been agreed on. The most
widely used of these codes is the
‘American Standard Code for Informa-
tion Interchange, ASCII. This system
assigns each character a decimal num-
ber which the processor can then
convert to its binary equivalent.

A program written in a high level
language must be converted into bin-
ary before the processor can carry out
its instructions. We could of course do
this manually, but since this is exactly
the sort of tedious job computers were
designed to do for us, it makes much
more sense to write a program to do it.

There are two types of program to do
this translation for us.

The first of these is a compiler which
translates our whole program per-
manently into machine code. When we
compile a program, the original high
level language version is called the
source code while the compiled copy is
cailed the object code. Compiled prog-
rams are fast to run but hard to edit. If
we want to change a compiled prog-
ram, we either haveto edititin machine
code (extremely difficult) or we have to
go backto acopy ofthe source code. For
thisreasonthereis asecond translation
program: aninterpreter. Aninterpreter
waits until we actually run (use) the
program, then transiates one line at a
time into machine code — leaving the
program in its original high level
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language. This makes it slower to run
than a compiled program, but easier to
edit.

There are two unusual Basic words
you’re likely to come across: POKE and
PEEK. When you program in a high
level language, you are normally un-
able to choose in which part of the
machine’s memory the processor will
store things. This makes programming
easier as you don‘t need to worry about
memory locations, but slows down the
program since the processor has to
‘look up’ addresses for you. Using the
POKE command, however, you can
‘poke’ a value directly into a desired
memory address. ‘POKE 10000,56’, for
example, puts the value 56 into mem-
ory location 10000. PEEK allows you to
examine the content of a particular
memory address. If you were to follow
the above poke with ‘PEEK (10000)’, the
computer would respond by displaying
the value 56. POKEing and PEEKing is
normally done to increase program
speed, but may also allow us to do
things which couldnotbedonethrough
Basic.

So far, we have a processor and a
program. Since a computer needs
somewhere to store programs and

*data, it needs some kind of memory.
There are two types of memory: Read
Only Memory (ROM) and the badly-
named Random Access Memory
(RAM). ROM is so-called because the
processor can ‘read’ (get things out of}
its contents, but is unable to ‘write to’
(put things in} it.

ROM is used to store firmware, the
name given to software permanently
available on the machine. An interpre-
ter is a typical example of firmware
(stick with it: it gets easier!).

RAM differs from ROM in two impor-
tant ways. Firstly, you can write to it as
well as read from it. This means thatthe
processor can use it to store both the
program it is running and data (in-
formation). The second important dif-
ference is that RAM needs a constant
power supply to retain its contents: as
soon as you switch the computer off,
you lose your program and data.

There is a type of RAM, known as
CMOS RAM, which requires only a tiny
amount of power to retain its contents.
Thisis foundin portable computers like
the Tandy 100 and the Gavilan MC._Itis
usually powered by small ni-cad
batteries so that programs and data are
retained even when the main power is
switched off. At present, CMOS RAM is
extremely expensive and is not likely to
be used in desktop machines for a little
while yet. (CMOS stands for Com-
plementary Metal Oxide Semicon-
ductor).

Memory is described in terms of the
number of characters we can store iniit.
Each character is represented by an 8
bitbinary number. 8 bits make one byte
and 1024 bytes make one Kilobyte or
1k. 32k, for example, means that the
computer can store about 32000 char-
actersinits memory. If 1024 sounds like

an odd number, remnember that every-
thing is based on the binary system,
thus 1,24,8,16 . . . 1024 being the
nearest binary multiple to 1000.

While we're on the subject of bits,
you'll often see computers and their
processors described in terms of their
bit power: 8-bit, 16-bit, 32:16-bitand so
on. This is a means of describing how
large a binary number the processor
can handle in one chunk. A binary
number, incidentally, is known — con-
fusingly — as a word. An 8-bit proces-
sor, for example, can handle 8-bit
words, that is, up to 11111111 (255 in
decimal). Anything larger than this has
to be broken down into manageable
chunks before it can be processed.

A 16-bit machine can handle bigger
chunks of data at a time. This means it
can handle (‘address’) larger amounts

form, turned into 16-bit, calculated and
then theresultturned back into 8-bitfor
transfer elsewhere, there may be little
or no saving in time over an 8-bit
system.

The other factor affecting speed is
that the actual processing may form
only a small part of the overall opera-
tion. A word processor, for example,
spends most of its time passing files to
andfromdiskand waitingfortheuserto
type the nextcharacter. The processing
itself consumes very little time. And if
you look at the Benchmarks summary
(PCW, December 1983, pp. 238-241),
you’ll see some 8-bit machines beating
their 16-bit rivals — even in processor-
bound operations like the PCW
Benchmarks.

Returning to the subject of RAM for a
moment, awordof warning: Don‘t rush
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of memory at one time. This is why
most 8-bit machines have a maximum
of 64k RAM while 16-bit micros usually
have 128k upwards.

As 16-bit processors can handle
larger words than an 8-bit machine,
they ought to be twice as fast. In
practice, however, there is a little more
to it than that. While it may take a 16-bit
machine half as long to work out that
2+2=4, the actual processing is only
part of the story.

The result of the calculation has to be
placed into the appropriate memory
location, passed to the screen or
whatever is required. The transfers to
and from the processor are often made
in 8-bit form; this is why you’ll hear
people arguing that certain processors
are not ‘true’ 16-bit. If the problem has
to be handed to the processor in 8-bit

out with your new-found understand-
ing to buy the machine offering you the
most RAM for your money. Quite aside
from the fact that the amount of RAM is
by no means the only consideration
when buying a micro (no matter how
much manufacturers may stress it),
different machines use differing
amounts of RAM for things ' like
graphics. Always check how much
RAM is actually available to the user for
program storage. Machines which
proudly proclaim ‘64k’ may well leave
you withlessthan halfofthisinwhichto
store Basic programs and data.

There are numerous forms of perma-
nent or back up storage, but by far the
most common are floppy disk, floppy
tape and cassette.

Floppy disks or diskettes are circular
pieces of thin plastic coated with a
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magnetic recording surface similar to
that of tapes. The disk, which is
enclosed in a protective card cover, is
placed in a disk drive. Disk drives
comprise a high-speed motor to rotate
the disk and aread/write head to record
and ‘play back’ programs and data.

The disk is divided into concentric
rings called tracks (similar to the tracks
on an LP) which are in turn divided into
small blocks by spoke-like divisions
called sectors.

There are two methods for dividing
the disk into sectors. One method is
called hard sectoring, where holes
punched in the disk mark the sectors,
and the other is soft sectoring where
the sectors are marked magnetically.
The reason that disks from one
machine can’t be read by a different
make is that each manufacturer has its
own way of dividing up the disk.
Recently, however, manufacturers
haveapparently beguntoacknowiedge
that this situation can’t go on forever,
and they are working on making their
disks compatible.

Since the computer needs some way
of organising the disk, we have a
program calied a Disk Operating Sys-
tem (DOS), usually known simply asthe
Operating System (0S). The operating
system does all the 'housekeeping’ of
the disks, working out where to put
things, letting the user know what is on
the disk, copying from one disk to
anotherand so on. Asyou might expect
by now, there are lots of different
operating systems available, each with
its own advantages and disadvantages.
The three most popular OSs are CP/M
(Control Program for Micros), MS-DOS
{MicroSoft Disk Operating System) and
PC-DOS (Personal Computer Disk
Operating System). MS-DOS and PC-
DQS, incidentally, are ali butidentical.

Disks can support what are known as
random access files. That is, you can
randomly choose a point in a file and
the drive head will move directly to that
point. You can then edit the file, and
only the blocks affected will be rewrit-
ten. The rest of the file remains
unchanged.

Floppy disks provide a reasonably
fast and efficient form of secondary
storage and are cost-effective for busi-
ness machines. For home computers,
however, the usual form of program
and datastorageis onordinary cassette
tape using a standard cassette recor-
der. This method of storage is slow and
unreliable, but is very cheap and
adequate for games, for example.

Cassettes can support only serial
access files. Thatis, wheneverafileisto
be edited, the whole file must be written
back to the tape. This makes certain
applications — word processing being
a prime example — extremely tedious.

Floppy tapedrives are acompromise
between speed and cost. They use a
smallcontinuouslooptapewhich,likea
disk, is divided into blocks. Floppy tape
drives rely on serial access files, but by
rotating the tape at high speed and

using the block markers, they can
simulate random access files. The
Sinclair Microdrive is a floppy tape
drive.

Another type of disk you’'ll see
referred to is the hard disk. This is an
extremely efficient method of storing
large amounts of data. Hard disk
capacity generally starts at around
10Mbytes (10 million bytes) and rises
to ... well, you name it. Besides offer-
ing a much greater capacity than
floppies, hard disks are more reliable
and considerably faster. They are,
however, much more expensive than
fioppy drives.

Since computers need some way of
communicating with the outside world,
we need input and output devices.
Input and output devices include all
mannerofthings fromharddiskunitsto
light pens, but the minimum require-
ment for most applications is a type-
writer-style keyboard for input and a
TV-like Visual Display Unit for output.
The Visual Display Unit is variously
referredto as a VDU, Cathode Ray Tube
(CRT) and monitor.

The various component parts of

doing it (nothing is ever clear-cut in the
world of micros — you’ll get used to it).
Both methods use the public phone
network. The first is known as an
acousticcoupler. This simply plugsinto
your computer, and has a receptacle
into which you place your telephone
handset. The acoustic coupleris conve-
nientinthat you can unplug itfrom one
computer and plug it into another one
in a matter of seconds. They are
generally slow, however, and prone to
interference.

The alternative method is to use a
modem. Unlike an acoustic coupler, a
modem is wired into the telephone
system and you should get permission
for this from British Telecom.

Atermyou’ll hearusedinconnection
with acoustic couplers and modems is
baudrate. The baudrateis ameasure of
the speed at which a device can
transmit and receive data. You can
safely think of the baud rate as being
bits-per-second, though the accurate
definition is a littlte more complex.
Therefore, a 300-baud modem can
transmit/receive data at the rate of 300
bits (about 50 characters) per second.

TO COMPUTER

TELEPHONE HEADSETS

Computer-to-computer communications using acoustic couplers.

K

a computer system (processor, key-
board, VDU, disk drives, andso on, may
all be builtinto a single unit or they may
be separate, connected by cables.

Take this paragraph slowly and it will
make sense! When a computer com-
municates with an outside device, be it
a printer or another computer, it does
so in one of two forms — parallel or
serial. Parallel input/output (I/O) re-
quires a number of parailel wires. Each
wire carries one bit, so with eight wires
we can transmit/receive information
one byte at a time (8 bits = one byte,
remember). Serial 1/0, in contrast, uses
a single wire to transmit a series of bits
one at a time (that's why it's called
serial), with extra bits to mark the
beginning and end of each byte.

To enable different devices to com-
municate with each other in this way,
standards have been agreed for diffe-
rent interfaces. An interface is simply a
pieceof circuitry used to connecttwo or
more devices. The most common
stardardserialinterfaceisthe RS232(or
V24) while the Centronics standard is
popular for parallel interfaces.

When two computers want to com-
municate with each other over a dis-
tance, there are again two ways of

A 1200/75 modem means that it
receives at 1200 baud but transmits at
75. Most modems are 1200/75 and
acoustic couplers 300/300. By way of
comparison, saving programs to cas-
sette is normally done at between 300
and 1500 baud.

Finally, communications between
computers is either full or half duplex.
Full duplex is when the machine
receiving the data echoes it back to the
machine transmitting it and says ‘This
is what | think you said — is that right?’.
If it's wrong, the section will be
transmitted again. Half duplex is where
no checking is made. if you're ever
unsure of which to use, start with full
duplex. If everything you type appears
on your display twice, then you should
switch to half duplex.

Now that you know the jargon, you'll
excuse me while | go and initiate a file
transfer from secondary memory to
RAM in order to engage in some real
time interactive processing with 32k
8-bit micro, using a direct entry input
device and cathode-based visual feed-
backsystem.inevercouldresistagame
of Pacman.

[END]
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Deal with the expert
on Porta.ble Comxplzlt _

,/EO,R,’LT‘»‘/ R A
>anyo MBC 55 Senes i £699
128k @ MS-DOS @ 160k drives

Sanyo MBC 1150
64k @ CP/M @ Dual disc drives 320k

from £1495

£1695

256k RAM @ 315k drives

200k-400k per drive

Epson HX20 5 QX10 ... from £411

FREE bundled software with every
disc based system

On site training, servicing and support.

Fraser Associates Ltd.

1 Bristle Hill, Buckingham. Bucks
MK18 1EZ (0280) 816087

EPSON
ax10

£ -
PHONE 01-337 4541

7

CONCORDIA THE EXPERTS

COMPLETE BUSINESS COMPUTER
INSTALLED FOR UNDER £2,000

Yes a complete system, Printer, Computer and programs for
Accounting Spreadsheet and Wordprocessing. We supply spare
disks, paper, dust covers, we even train your staff. Epson high quality
equipment, Peachtree high quality programs (Peachtext, Mail list,
Peachcalc) and Concordia expert help, an unbeatable combination to
get you started. The simple to use QX 10. Ideal for the first time user,
it also has the power and facilities to satisfy the most demanding
expert. The price includes CP/M, MFBASIC twin double sided double
density disk units, high resolution VDU, 192K RAM, a music
generator and interfaces for RS232, Centronic parallel, and a light
pen. Of course the QX 10 has 16 Bit precision, High resolution
graphics, keyboard graphics, and many function keys. It also gives
you 16 type faces to choose from and they all print out on the Epson
printer. This package is really complete, no extras to buy, we even
supply the 13 amp plugs. All you have to do is write the cheque (The
price £1999 plus vat).

This could be the best investment you have ever made.

RING 01-337 4541 NOW.

Concordia (Est 1971), give after sales support
6 CENTRAL ROAD, WORCESTER PARK, SURREY KT4 8HZ

Lite Computers Ltd. is proud to
announce the combination of the
Lite 100 and Palantir, the most excit-
ing word-processing package to hit
the market to-date!

E

The LITE 100 can be used as a stand-
alone word-processor, as a powerful
8-bit business computer, or it will
convert your electronic typewriter
into a word-processor without the
need to purchase a printer! A wide
range of application packages are
available to run on the LITE 100 im-
mediately, providing the facility for
word-processing, accounting, stock-
control, etc.

All this at the price of ONLY
£1,395.00!!

Why not try PALANTIR for ONLY
£12.00?

If you have an IBM PC, Sirius, Apricot
or LITE 100 we will send you the en-
tire software package so thatyou can
use all the functions, including print-
ing. Give the software a true test on
your own system and when you buy
the complete package (RRP £265, in-
cluding the mailout facility) we will
refund your£12.00.

We guarantee your satisfaction!

Lite Computers Ltd.
!“ Unit 7A, Waldeck House,

Waldeck Road,

Maidenhead, Berkshire.

Tel: Maidenhead (0628) 73133/4
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uninterruptible power

SuUpply

The COMPLETE solution to your POWER SUPPLY problems with the POWER

BANK . .

. “BLACK OUTS”’ will not affect the operation of your computer system.

Micro Systems, Networks; Hard Disks, Printers, Data Transmissions etc.

*Output derived constantly from self contained sealed for life
batteries.

*Sine wave shaped output — voltage and frequency closely
regulated. )

*Genuine “NO-BREAK" unit with continuous output rating of

*Much more than a “spike and surge” suppressor.
*Far superior to a voltage stabilizer.

*Overload and short circuit (output) indication and protection. #

*Bench or rack mounting (500VA).
*Battery level monitored — mains on — mains off indication.

500-250 & 120VA.

Manufactured by:— POWER TESTING (SALES) LTD, 23 Tallon Road, Hutton, Brentwood, Essex CM13 1TE
Tel: 0277 233188. Telex: 24224MON Ref. 586

COMPUTING o
WITH THE Oricd
ORIC 1

lan Hickman

Thisnewbookisforallusers
of the Oric 1 micro. It
complements the Oric
Manual and can be used
alongside it. An introductory
section covers the initial
switching-on and setting-up and is followed by some
simple BASIC programming. Later chapters intro-
duce more advanced BASIC, high-resolution colour
graphics, the sound feature and interfacing, with a
special section on the printer and another on
machine code programming. A number of original
programs are included in this practical guide.

r8s Murocorpur Baoks .

Softcover 160 pages 040801444 X £6.95

BBC MICRO
PROGRAMS IN
BASIC

Derrick Daines

Programs in BASIC

Derrici Ounas

A bumper collection of 27

games programs which

utilise the excellentgraphics

and colour facilities of the

BBC Micro. The games will

run on the Model B or Model

A with upgrade. Derrick Daines presents an
absorbing variety of programs — you can run horse
races, play word games, shoot torpedoes . . . even
take on the role of Moses leading his people to the
Promised Land! Each program is introduced with
details of how it works, how to play it, the effects
produced, and a list of variables used.

Softcover 128 pages 0408014156 £5.95

Available from all good booksellers

Newnes Technical BOOKS sorousn creen sevenoas, xent tis spm
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S-P-R-E-A-D-S-H-E-E-T

Comsha

Mike Liardetexamines three business spreadsheetproducts from Comshare:

AI;E )
restrio

theinexpensive PlannerCalc, the compatibleand up-market MasterPlanner,

andthebusinesssolutionslibrary.

There’s a popular story thatoldcompu-
ter hacks love to recount when mulling
over their pint of real ale on a cold
winter’s night, concerning an XYZ
International Mainframe Company.
XYZ sellstwo versions of acomputer —
one cheap and low capacity, the other
expensive and high capacity, and for a
huge fee you can upgrade from the low
to the high capacity. ‘Well,” they say,
expansively blowing cigarette smoke
inmy face, ‘the only difference between
them is a small jumper-lead which
slows the cheaper one down!’

This story springs to mind when
looking at Comshare’s two spread-
sheet systems. Comshare offers an
inexpensive spreadsheet, PlannerCalc,
and a compatible up-market product,
MasterPlanner. PlannerCalc (Review,
PCW, May 1983) is obviously intended
as a loss-leader, just to get the users

moving the Comshare way. Then,
when they become frustrated (or ‘out-
grow it’, in marketing jargon) a simple
upgrade to MasterPlanner should
(hopefully) be the answer to all their
prayers. _
In practice, PlannerCalc has all the
feel of MasterPlanner with a random
sprinkling of ‘jumper-leads’, but does
not hang together very well. | imagine
that many users, frustrated by Planner-
Cale, will be disinclined to opt for
MasterPlanner. They might seriously
consider taking their chances with an
incompatible rival system, on the
grounds that Comshare must have
made an even worse job of the more
complex product. In fact, they would be
wrong to do this, since once Comshare
lets out all those metaphorical jumper-
er-leads (presumably put there by their
marketing strategists), the software

Spreadsheets—aguide
forbeginners

Spreadsheetsoftwareis useful to
anyonewho regularlyuses a
calculator.

The VDU screenactslike a
‘window’onalarge ‘sheet’ of
numbers-—neatlylaidoutrows and
columns, occasionally interspersed
with text headings.

By using afewquickly learned
keystrokes itis possibletoshiftthe
VDU window to the desired point of
interest. Itis possibletoentertext, a
number or a ‘formula’ which can, it
required, be a complex calculation
referring to several other positions

onthesheet. Theresultofthe
calculationisdisplayed
immediately with automatic
recalculations throughout.
Frequently an alterationonthetop
lineofaspreadsheetcanchange
everything fromtop to bottomin just
two or threeseconds—an exercise
thatwouldtakeseveral hours by
hand!

Eachmonth, the ‘Which
Spreadsheet?’series analysesand
testsadifferentspreadsheet
system. Further information for
beginnerscan befoundinthe
spreadsheetarticlesinthe PCW
February and December 1983
issues.

‘vanced business planning aid’ for

comes to life and works in the way the
writers intended in the first place.
PlannerCalc actually serves as a poor
advertisement for Comshare’s more
up-market product.

The third product under review is a
‘business solutions applications lib-
rary’, a suite of pre-written MasterPlan-
ner models with accompanying docu-
mentation. MasterPlanner is supplied
with a ring-bound 150-page manual,
organised into 11 chapters, five appen-
dices and an index.

MasterPlanner is billed as an ‘ad-

micros. In fact, it's available for three
operating systems: CP/M, MS-DOS and
CP/M86 (as a guideline, my review copy
was for CP/M).

Getting started

MasterPlanner makes use of six
function keys, to move cursor left, right,
up and down, and an ‘execute’ and
‘help’ command. Using the installation
program, it's possible to choose your
own keystrokes for these keys. The
documentation always refers to the
‘execute’ keystroke, and you must
remember what key this represents on
your own VDU.

The disks supplied by Comshare are
not copy-protected, so it's possible to
make working copies using the normal
procedures appropriate to your operat-
ing system.

Once you have MasterPlanner on
your working disks and installed for
your VDU, you simply type ‘MP’ in
response to the operating system
prompt and off you go! The initial
copyright screen gives the option of
going straight into a ‘help’ session or
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directly to ‘command mode’. Choosing
command mode causes the screen to
clearanddisplay ‘status’information at
the top, with a wide empty space in the
middle and a ‘command line’ at the
bottom. The empty spaceisreserved as
a window on the spreadsheet itself,
currently empty. The status informa-
tion informs you of the amount of
memory left, the name of the model you
are currently working with, its ‘width’,
and soon.

One of the most publicised features
of MasterPlanner is its set of ‘English’-
like commands. Words like °‘LINE’,
'‘COLUMN’, 'SUM OF’, 'THRU’ and
'‘CALCULATE’ figure prominently in
your dialogue with the system, but the
usage of thesewordsis very formalised
and Comshare’s claim is about as valid
as the frequent but ludicrous claim that
the Basic programming language is
English-like. Nonetheless, a printout of
the logic of a MasterPlanner model is
eminently readable to the untrained
eye. LINE 10 SALES = 100,200,300,400
causes two things to happen. Firstly,
the word SALES appears at the top left
of the VDU window with the numbers
100, 200 and so on to the right.
Secondly, this text is retained in mem-
ory as part of the ‘model’. The model
and its spreadsheet display are main-
tainedindependently, and it's possible,
by typing the MODEL and RESULT
commands, to switch the display from
one to the other. The use of 10 in ‘LINE
10.." has no connection with the tenth
line of the spreadsheet but is used to
determine the position of the LINE in
relation to others in the model. If we
now type LINE 9 COSTS = 30,40,50,60
the display changes with COSTS at the
top and SALES immediately below it,
because 9 precedes 10. The LINEs are
always displayed in the order they
occur in the model. How do we insert a
line between COSTS & SALES? Master-
Planner to the rescue! We can use line
numbers with decimal places (9.5,
for example). This is very similar to
the way Basic works, and as with Basic
we can change a LINE by simply
retypingit. We can changethe 30 above
to 31 by typing LINE 9 COSTS =
31,40,50,60 which is a tedious way of
changing one digit, so MasterPlanner
also provides an editing facility for
making changes of this nature.

The essence ofany modelling system
is in the ‘logic’ — the way calculations
are performed. With MasterPlanner we

MasterPlanner Scorecard
Easytolearn: ? (poor)
Easytouse: ! (passable)
Reliability/ .
error handling: Il (good)
Facilities: 111 (excellent)

can enter LINE 11 PROFIT = LINE 10 ~

LINE 9, or alternatively LINE 11 PROFIT

= SALES — COSTS.

The latteris preferableasit’s compre-
hensible and doesn’t need any mod-
ification if, for any reason, SALES or
COSTS is moved to another LINE.

MasterPlanner provides alarge num-
ber of facilities for building up the logic
of your model and indicates shortcuts
tocircumvent excessivetyping. LINE 24
OVERHEADS = 100, 200 FOR 10,300
will set up one 100, followed by ten
200s, and then 300s to the last column
of the spreadsheet. LINE 3 INCOME =
INPUT,30,40 requests the user to type
the valuefor LINE 3column 1 every time
acalculation is made. This is especially
helpful for what-if analysis: instead of
entering values for every re-
calculation, the ‘'KEEP ON’ command
will temporarily override MasterPlan-
ner's desire for INPUT. 'KEEP OFF’
reverses its effect.

MasterPlanner also provides a
GROW operation. LINE 38 COSTS =
GROW LINE 3 [COLUMN 1] BY 10%
results in a sequence of values each
10% greater than the previous. In this
case, the first value is that contained in
LINE 3 column 1.

For some models (for example, cash
flow analysis) we need to introduce
‘history’ data for just a few lines of the
model. With most spreadsheet sys-
tems whole columns need to be allo-
cated for these few values, but not with
MasterPlanner.
LINE 40 SALES
350,600,700
LINE 41 GOODIES = .70 * SALES [-1
COLUMN]

LINE 42 OKERS = .20 * SALES [-2
COLUMN]
LINE 43 SODS =
COLUMN]

LINE 40 specifies that SALES for the
first three months are 350, 600 and 700,
and that they were 100, 200 and 400 in
the last three months of the previous
period. LINEs 41 to 43 model our
expectations of payments and show
how row calculations can utilise
‘offsets’. This model specifies that 70%
of SALES will be paid for by the next
month, thus the first value in the
GOODIES line will be 280 (= .70 *400).
On the other hand, the first value in the
SODS line will be 10 (= .10 * 100) and
the next two values will also be
calculated on the basis of the SALES
‘history’.

By substituting ‘COLUMN' for ‘LINE’,
most of the above examples can be
used to build up ‘column-logic’, but
most modelling tends to require pre-
dominantly line-logic. Most COLUMN
statements are used for assigning
names to columns and the occasional

(100,200,400) =

.10 * SALES [-3

column total. For example:
COLUMN 1 JAN =
..etc..
COLUMN 12 DEC =
COLUMN 13TOT = SUM OF COLUMN
1 THRU COLUMN 12

As with LINEs, COLUMNs are
accumulated in the correct order in
the model and always after the LINEs.
Insomecases, itisconvenienttoallowa
certain amount of LINE calculation to
assign the wrong value to a particular
cell, knowing that a subsequent COL-
UMN calculation will correct it. Con-
versely, it is also possible to protect a
cell from a COLUMN calculation by
prefixing it with a "#".

Reporting

There are a variety of commands for
controlling the report formats. Many
apply equally to the screen layout
although there are some screen-only
commands, such as split-screening,
which have no effect on reports.

Fig 1 is a complete printout of the
model which produces the report in Fig
2. It provides a general idea of the
extensive formatting facilities available

Heading 1= MASTERPLANNER
DEMO
Skip2afterHeading 1
CentreHeading 1
Heading 2= PCWAPRIL 1984
Skip2afterHeading 2
Centre Heading 2
Line 1.0REVENUE
=200.,230.,250.,300.,
Underline Line 1.0 With —
Skip1afterLine1.0
Line 2.0 OPER’COSTS
= 140., 145., 150., 160.,
Line3.0DEPRECIATION =10.
Line3.5MISC =25.,30.FOR 2,35.,
Line4.0INTEREST=11.FORA4,
Line5.0TAX =15.,16.FOR2,17.,
Underline Line 5.0 With — -
Skip2afterLineb.0
Line6.0TOTAL'COSTS=SUMOF
OPER'COSTSTHRU TAX
UnderlineLine 6.0 With—
Line7.0NET'INCOME = REVENUE —
TOTAL'COSTS
Column1AUTUMN'1983 =
Column2WINTER 1983 =
Column3SPRING’1984 =
Column4SUMMER'1984 =
Report1=L:1-7,C:1-4,H:1-2,F:OFF
R:ON,W:OFF A:ON
Size=4
Space=2
Decimals=0
Width =12
Show =
Significance=6

Fig 1 Completeprintout of report
model
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BONSAI
INTRODUCES THE

= =
If you've ng ; It's simply
e - . o insurance against the

invested in an IBM PC
unlikely event that

XT oran IBMPC

expansion unit, you're TAPE BACK_ UP you'll lose vital data
probably doing ‘ from your XT’s hard
important things with disk. If you can

your computer. Office for your 'BM imagine what would

work, lots of word happen if you

W Personal Computer XT [riSetnoe

letters, cashflows,
your whole invoices, and
company’s accounts. addresses, we're sure
Well done. you’ll agree that at
£899 the Image is very

Now may we inexpensive insurance.
suggest that you
think ahead to the unthinkable. Your hard disk may never Ask your local IBM Personal Computer dealer for a
crash and destroy all its files. Or you may never have a demonstration. If he hasn’t got an Image in stock yet, ask
power failure right in the middle of a critical operation. Or  him to phone Bonsai. Or if you're in London, give us aring
human error may never intervene to erase vital to arrange a demo at our own showrooms.

information in a single careless flash. But they may! . ) ) .
= Either way, don’t wait until your first loss of data

That’s why we've introduced the Sysgen Image. It lets you  before buying your Image backup.
back up all your data — your entire hard disk — on a _ B

handy little tape cassette, in about five minutes. You can —— = ®
also back up and restore individual files and groups of —
files for even greater flexibility. —== =

MICROCOMPUTER SYSTEMS || oo
FOR PEOPLE IN BUSINESS. -
Bonsai Limited
112-116 New Oxford Street IBM Authorised Dealer

London WC1A 1HJ
01-580 0902 SXS(O;EN
Sole UK Distributor.

The Sysgen Image Is a product of Sysgen Inc. distributed in the UK'by Bonsai Ltd, IBM.

IBM Personal Computer, and IBM PC XT are trademarks of International Business Machines Corp.
Price quoted is Bonsai's own retail price, exclusive of VAT,

© Copyright Bonsai Ltd 1983.
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in MasterPlanner.

It's possible to specify several lines of
headingsfor themodel using HEADING
commands, optionally centering them
(CENTER) and inserting spaces be-
tween them (SKIP). Lines or headings
can be underlined (UNDERLINE), spac-
ing between columns specified
(SPACE), and numbers printed with
decimal places (DECIMALS). These are

spreadsheet system, attempts to move
off the edge of the area result in a
realignment of the display to
accommodate the new destination cell.
This redraw is not as fast as | would like
(see Benchmarks), butnotslowenough
to be frustrating.

Like some of the more sophisticated
spreadsheet systems, MasterPlanner
provides a split-screen facility: it also

AUTUMN ‘83 WINTER ‘83 'SPRING '84 SUMMER '84
REVENUE 200 230 250 300
OPERCOSTS 140 145 150 160
DEPRECIATION 10 10 10 10
MISC 25 30 30 35
INTEREST 11 11 11 11
TAX 15 16 16 17
TOTALCOSTS - 201 212 217 233
NETINCOME -1 18 33 67
Fig2 MasterPlannerdemo

just 'a few of the possibilities for
designing a report. Note that a heading
is centred on the page, not over the
columns printed— thus the headingsin
Fig 2, printed on 132-character station-
ery, appear distinctly off-centre in this
example.

Most of the above commands are not
only applied globally, but can aiso be
written for individual LINEs or COL-
UMNs:

WIDTH FOR COLUMN 10 =7
DECIMALS FORLINE8 =5

will override the normal display re-
quirements for the LINE and COLUMN
indicated.

The PRINT command is used for
making reports, not resulting in an
instant printout but first presenting the
user with a menu. The user can
optionally exclude parts of the normal
printout, printing direct to disk-file
instead, change paper margins and so
on. Theseoptionscan beusedtoenable
draft printouts to arrive that much
quicker with headings excluded, and
for printing modeis that are too wide for
the printer in stages.

Spreadsheeting &editing

MasterPlanner’s normal display is pre-
dominantly a window on the spread-
sheet itself. By pressing the ‘execute’
key (control-E on my VDU), MasterPlan-
ner closely resembles an orthodox
spreadsheet system, referred to as
‘display mode’ in the manual. A cursor
appears over one of the cells, and this
can be moved from cell to cell by
pressing the arrow keys. Like any other

provides a quartering facility, where
four disjoint areas can be on view
simultaneously.

MasterPlanner ‘provides several
aiternative methods of editing informa-
tion. One method involves using the
EDIT command applied to a LINE or
COLUMN, which causes the original
entry to be redisplayed on the com-
mand line. With a few keystrokes,
characters can be deleted, added or
overwritten. After pressing the return-
key, MasterPlanner treats the new text
as if it was entered from scratch. There

are also DELETE and COPY commands
for deleting and moving LINEs or
COLUMN'’s. Unlike most spreadsheet
systems, there is no relative-copy
facility. Normal spreadsheets need to
have relative-replication for copying
formulae typically across several col-
umns, but MasterPlanner does not
work this way — all columns are
handled by a single formula.

It is also possible to edit in display
mode. Move the cursor to the cell to be
changed, press the return key, and
MasterPlanner allows the number to be
edited and redisplays your modifica- |
tion. This aspect of the software is quite
ingenious, since the number changed
may have been the result of a calcula-
tion and MasterPlanner also modifies
the underlying LINE to be compatible
with the new display. For example, if
the third column in LINE 55 TAX = LINE
32 * 0.3 is changed to 123.45, then the
LINE becomes LINE 55 TAX = LINE 32 =
0.3FOR 2, 123.45, LINE 32 « 0.3

There is one method of editing to
which the MasterPlanner manual gives
no prominence. Models can be saved
on disk in either internal or external
formats. If you save a model in external
format, it can be read by a word
processor program and edited in the
normal way. If you work this way, there
isnoguaranteethatyouaretyping legat
MasterPlanner commands, but as most
word processors have a.faster inter-
action than MasterPianner then large
sweeping changes or additions can be
achieved more quickly by working this
way.

Consolidation

Consolidation is needed when we have

DIVISION A 1982 1983 1984
SALES 100 200 300
OVERHEADS 20 20 22
COSTS 90 120 150
PROFIT -10 60 128
DIVISION B 1982 1983 1984
SALES 200 400 600
OVERHEADS 40 40 44
COSTS 180 240 300
PROFIT -20 120 256
DIVISIONSA&B 1982 1983 1984
SALES 300 600 300
OVERHEADS 60 60 66
COSTS 270 360 450
PROFIT -30 180 384
Fig3 Merginginformationintocorporate report
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CONSOLIDATION
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Managers don't have time to teach their computers about business. With
OZ they don't have to. OZ will actually store your organisation chart asan
organisation chart and all datarelationships will be controlled by this
simple chart. So OZ will automatically perform consolidations for you on
any organisation up to 50 units. OZ will make your re-organisations and
mergers as easy as touching a key. it can't get much easier than that.

FINANCIAL REPORTS

Description Y-1-D Bt%/get
Brand X 10 -
Brand Y 15 -5

oz 20 10

With OZ, the profit and loss forecast is always up-to-the-minute because
OZ will up-date it automatically whenever it's needed. Not only that, but
also the annual budget is always available for comparison at the touch of
asingle key.

Inaddition OZ provides a complete reporting package with indicators
such as: actual vs budget, quarterly actuals and full year forecasts. And as
all reports are presentation-quality you can use them immediately. Finally,
to back up reports OZ gives you a 3D financial analysis capability so you
canview your information in a way that'’s precisely relevant to what
you're analysing.

OZ combines sophisticated
management techniques with utter simplicity

to give you total control over your business. Whether it's
for corporate managers, small businesses, line managers, financial

analysts, controllers, sales managers, engineers or investors OZ will change the

chaos, clutter and conflict into simple, effective and total control.

VARIANCE ANALYSIS

Explanation
3/8/83 Hired
technical support
specialist

Brand X 10
Brand Z 10

oz
Management
Control -

Management - >
=

SALARIES

Business managers must know whether they are on plan’OZ has a
variance analysis system that will assist in understanding when and why
performance is ‘off the mark’ With OZ you can look at variances for all the
line items by month and by department then, at the touch of a key, get
the reasons which explain the variance. OZ gives you complete control

over your Ccosts.
COLOUR GRAPHICS

Feb Mar

With just a single keystroke OZ lets you see important trends as a
colourful chart on screen. There is a wide variety of formats and OZ prints
or plots any chart instantly with just one keystroke.

Jan

DEALERS

Contact Fox & Geller or one of these distributors for more details:
Softsel 01-844 2040 Midlectron (077382) 6811

Tamsys (Windsor) 56747 Software Ltd 01-833 1173

Pete & Pam 01-769 1022 Xitan (0703) 871211 MPI 01-591 6511
Tradesoft 01-627 1800  Soft Option (0476) 860171.

To use OZ you must have IBM PC or XT with 256K memory
Retail Price: £330 + VAT.

FOXRGELLER

Fox & Geller (UK) Ltd, 17 Wigmore Street, LondonW1.Tel: 01-580 5816.



CALL MICROCENTRE

CROMEMCO C-10MP

Cromemco’s C-10 personal computer
ineludes a Z-80A microprocessor with 64K
Bytes RAM, 24K Bytes ROM, high
resolution 12" green phosphor 25 x 80
screen, detached keyboard, 5" floppy disk
drive with 390K Bytes capacity,
communications and printer ports,
terminal emulation, graphical characters,
CDOS operating system and 32K
Structured Basic.

In the C-10MP we add a software “Super
Pak”: a full screen editor, WordStar,
MailMerge, Writemaster, CalcStar and
PlanMaster spreadsheet programs,
Chess game, MoneyMaster financial
analysis and-InfoStar data base
management system.

The System One Hard Disk computer, with
an integral 21 Megabyte Winchester hard
disk, includes Cromemco’s dual 68000/Z-
80A DPU processor (featured below), with
256K Bytes of RAM and 390K Bytes of
floppy disk storage.

The S-100 bus has eight card slots,
sufficient for expansion utilising
Cromemco’s range of interface cards for
high resolution colour graphics, process
control, analogue-digital data conversion
and telecommunications.

A choice of operating systems includes
CDOS, CP/M and CROMIX.

CROMEMCO CS-1HD2

CROMEMCO DPU Cromemco’s Dual Processor Unit is the ultimate professional

- micro-computer. It combines the flexibility of Z-80A 8-bit systems
with the speed and versatility of 68000 16-bit technology and an
address space of up to 16 Megabytes of RAM.

The DPU can be installed in several Cromenco computers,
including the CS-1 featured above. For larger applications we
recommend the CS-2, with up to 4 floppy disk drives, each of
390K Bytes capacity, an optional 21 Megabyte Winchester hard
disk, screen and printer interfaces plus a 21 slot S-100 bus —

sufficient capacity to cope with the most demanding industrial or
laboratory requirements.

With over 5 years experience of Cromemco systems, we § are Cromemco’s leading British distributors.

MicroCentre /Cromemco’

30 Dundas Street, Edinburgh. 031-556 7354 § 207 Bath Street, Glasgow. 041-248 2767
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Heading 1 =DIVISIONA

Line 1.0SALES =100.,200.,300.

Line2.00VERHEADS =20.,20.,22.

Line3.0COSTS =90.,120.,150.

Line4.0PROFIT = SALES -
OVERHEADS - COSTS

Column 11982 =

Column21983 =

Column31984 =

Size=3

Space=2

Decimals=0

Width= 10

Show =

Significance =6

Fig4 Logicforproducing
independentreports

severaldivisionsinan organisation and
we need to merge information into one
corporate report (Fig 3 shows reports
on Divisions A and B independently,
and then on A and B combined). Both
independent reports were produced
using the same logic (Fig 4).

The consolidated report is produced
by first loading the Division A model
using the normal MasterPlanner com-
mand. Then the command CONSOLI-
DATE DIVIB reads in the Division B
model and overlays it on the existing
model, adding together values
wherever they coincide. A quickchange
to the heading is all that's then needed
to produce the consolidated report.

It is possible to consolidate more
than two divisions by simply repeating
the CONSOLIDATE command, and it's
even possible to ‘weight’ divisions so
that they don’t all make an equal
contribution to the final corporate
report.

Complicated consolidation opera-

Financial Reports
CashFlow Forecast
Acquisition Appraisal
Financial Gearing
Financial Projection
LeasevsPurchase Analysis -
NetPresentValue
Mortgage Calculation
Loan Amortisation Scheme
Breakeven Analysis
Depreciation Schedule
Financial Reports
RealEstate Analysis
Banking Forecast
Corporate Valuation
New ProductIntroduction
Pro Forma Financial Statements
Consolidation—Planning
Forecast

Fig 5 Models contained in business
solutions applications
library

tions may necessitate a long sequence
of commands to be typed in, leaving
room for error (for example, consoli-
dating the same division twice). If
spotted, you will have to start again,
and if not.spotted —that’s even worse!
Ideally, MasterPlanner should accept
input from command files, where the
entire sequence of commands can be
set up on a file once and for all.

PlannerCalcv
MasterPlanner

PlannerCalc does not have a consolida-
tion command and lacks some of the
powerful file-handling commands of
MasterPlanner. Parts of MasterPlanner
models can be selectively written to
disk files, and it's possible to write
MasterPlanner models or reports to
disk in a format that can be read or
written by other programs, such as
waord processors.

MasterPlanner has more formatting
commands, more sophisticated report-

build up some of the more complex
models. Thislibrary is analogous to the
TK!Solver packs released by Software
Arts (see TK!Solver review, PCW,
February 84).

The 18 models cover a wide range of
applications (see Fig 5). Each model is
well documented, can be loaded in the
normal way and freely modified.

Fig 6 gives a partial printout of a thirty
year mortgage calculation. It's possible
to build on this model to add mortgage
extensions, tax concessions and so on,
but the basic groundwork is already
done for you.

Conclusions

The Comshare trio of products contains
some very interesting features not
found in any other spreadsheet pro-
ducts, but is somewhat let down by
poor documentation and rough edges
on the actual software design. The
concept of two compatible products
and an applications library is very neat,
and (I believe) unique.

1 2 3
Mortgage 61,000.00
Int rate 0.14

Month cost

Annual cost 8,711.21 8,711.21 8,711.21 8,711.21 8,711.21 8,711.21 8,711.21
72593 72593 72593 72593 725.93 725.93 725.93

Fig6 Mortgagecalculation (30yearterm)

4 5 6 7

ing facilities and a larger capacity for
holding models, and in general | found
the MasterPlanner manual better (or
rather less bad).

As an optional extra there is an
applications library containing 18 diffe-
rent models for use with MasterPlan-
ner,and with a fewexceptions, Planner-
Calc also. This library can serve two
purposes — as a source of ready-
worked applications, and also as
tutorial material demonstrating how to

The nearest comparable product
covered in Which Spreadsheet is
Ashton-Tate’s ‘The Financial Planner’
(PCW, December 83). | certainly prefer-
red MasterPlanner to The Financial
Planner in spite of its poorer docu-
mentation, but the world is still await-
ing a properly engineered marriage of
new spreadsheet technology with old
financial planning techniques. Maybe a
latter-day Lotus will come up with the
goods! [END)

Benchmarks & contacts

Max columnwidth: 30characters.

Benchmarks2&3: Nottested.
PtannerCalc: £85 + VAT
MasterPlanner: £245 + VAT

Further information from:
Comshare Ltd

32-34 Great Peter Street
LondonSW1P2DB
01-2225665

These tests were run on a 56k CP/M system with a 2 MHz 280 processor. 16-bit
operating system versions should have considerably greater capacity.
Spreadsheetsize: 1000columns wide by 5000 lines.

Benchmark 1 {a) Maximum rows accommodated: 70.

1(b)and 1{c)Recalculation time: 33 seconds(2+ rows per second).
1{d)Vertical scrolling: 0.3rows per second.
1(e)Horizontalscrolling: 0.5columns per seconds.
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Now there’s a sel

to match our sel

At HMV weVe just installed the latest ranges of hardware and

peripherals alongside the massive selections of software in our Computer
department. So whatever you need, whether its a disk drive or a Manic
Miner, or simply some expert advice, you'll know exactly where to find us.

BBC computer

BBC Model B (32K) 399.00
BBC Model BD (with disk interface) 479.00
Acorn .90 DFS (including fitting) 95.00

Cumana Compatible disk drives. (With switched
mode PSU, Manual, Utility Disk and Drive Cable.):

Single 40 track single sided (I00K) 209.00
Dual 40 track single sided (200K) 385.00
Dual 80 track single sided (400K) 449.00
Dual 80 track double sided (800K) 559.00
Dual 40/80 switchable

doubled sided (800K) 599.00

Torch Z80 disk pack - 800K Dual Disk
(including fitting) (Z80 card, 64K memory and
Perfect range of software) 850.00
SIR Computers Sideways ROM Board (Mk2) 45.00

Solidisk 32K Sideways RAM Board 54.95
Solidisk 128K Extension for Solidisk 32K 85.00
Ikon Hobbit ‘Floppy Tape’

with zero memory option 149.00
Voftmace Delta 14B Joystick Controller 12.95
Uttracalc ROM (BBC Soft Spreadsheet) 74.00
View Wordprocessing ROM 59.00
Word-Wise Wordprocessing ROM 45.00
Gemini serious software from 19.95
HCCS PascalT 67.00
ADE Macro Assembler/

Debugging Monitor/Editor 60.00
Disc Doctor ROM 33.95
Computer Concepts Graphics ROM 33.95
BBC Record Keeper 16.10
Adventure International Adventures 9.95
BBC Toolbox Software 21.00
EDG Graphics Package 19.95
The French Mistress educational software 9.95
The German Master educational software 9.95
Hunchback 1.95
Killer Gorilla 1.95
Planetoids 9.95

-Complete range of BBC Soft and Acornsoft
programs

-Complete range of Lothlorian and Level Nine
software

-Selected Program Power and Superior Software
programs

-Most popular Games software

-Complete range of educational software

ACORN ELECTRON computer

Acorn Electron 199.00
SIR Computers joystick/printer interface 45.00
-Complete range of Acornsoft programs
-Selected Program Power software
SINCLAIR ZX SPECTRUM computer
48K Spectrum 129.99
ZX Interface 2 (joystick/ROM cartridge) ~ 19.95

Kempston/Cursor compatible

dudl joystick interface 19.95
Quickshot | joystick and cursor interface 19.95
ZX Printer 39.95
Hisoft Pascal 4T 25.00
Devpac 3 14.00
Lunar Jetman 5.90
Manic Miner 5.95
Hunchback 6.90
The Quill 14.95
Valhalla 14.95
Scrabble 14.95
Longmans educational software 7.95
Gemini serious software from 19.95
ROM cartridge games from 9.95

-Selected Ultimate, Ocean, Artic and Imagine games
-Most popular Games software

-Complete range of Lothlorian software

-Complete range of educational software

COMMODORE 64 computer
Commodore 64
Commodore C2N cassette deck

199.00
44.95

‘The Computer Dept.,Ist Floor, 36




tion of hardware

tion of software.

Commodore 2541 single disk drive DRAGON software
and free software 229.00  Telewriter Word-processor 49.95
Simons basic cartridge 50.00  Space Shuttle 7.95
Graphics editor 5.99  Cuthbert in the Jungle 195
Practicalc spreadsheet software 34.95  Intergalactic Force 1.95
Manic Miner 9.95  Phantom Slayer 1.95
Hunchback 6.90  Whirlybird Run 7.95
Revenge of the Mutant Camels 7.00  -Selected Dragon and Microdeal games
The Hobbit 14.95
-Complete range of Dialog software sty MQNITORS
-Complete range of Commodore and Level 9 software é;‘;;’; ?-'?(I%%?(:tnr:gtrrli( ‘;)r;?nt:err Zggg
Selected Llamasoft, Alligata and Mogul software Juki 6100 daisy wheel printer 425.00
VIC 20 computer Zenith 12" monochrome monitor 89.00
VIC 20 starter pack Microvitec med res colour monitor 139.95
(including C2N cassette unit) 139.95  ACCESSORIES
Memory expansions Printer cables (all printers 15.00
16K standard RAM pack 27.95  (Cossette leads (allptypes) ] 2,99
16K switchable RAM pack 34.95 VDU screen cleaner 2.99
32K switchable RAM pack 49.95 Quickshot I joystick 9.95
Gridrunner 500 Quickshot Z joystick 11.95
Krazy Kong .95 1ac2 joystick 18.95
Frogger 399 10.CI5 blank computer tapes 5.00
-Complete range of Commodore software
-Selected Llamasoft and Mogul software BLANK MEMOREX DISKETTES
(with hub-ring re-inforcements)
MEMOTECH computers 40 track single sided (box of ten) 19.95
MTX 500 (32K RAM) 315.00 40 track double sided (box of ten) 29.95
MTX 512 (64K RAM) 275.00 80 track single sided (box of ten) 29.95
Communications board 60.00 80 track double sided (box of ten) 37.95
32K RAM expansion 50.00 Please note that prices may change without notification.
64K RAM expansion 85.00 o 016291240 to check
128K RAM expansion 160.00  ovailability
FDX dual drive expansion 870.00
-Complete range of Memotech hardware
and software
ORIC software
Hunchback 6.90
Zorgon’s Revenge 8.95
Harrier Attack 6.95
The Hobbit 14.95
Space Shuttle 1.95
HellsTemple .99
Draculd’s Revenge 6.95

-Complete range of Kenema software

)xford Street.(Next to Bond St.Tube)
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Compudata markets one of the most
powerful and fastest micro computers in the
world.

This is due to the application of an
8086 microprocessor and an 8087 arithmetic
co-processor. The fourth generation is now a
fact; not only is speed important, but also the
ergonomic requirements satisfied. The ease
with which the TULIP SYSTEMP®I can be

- operated is unparalleled, partly due to the

vast keyboard with its 104 keys. What is
more, TULIP SYSTEMZ®I can be used with
many types of available software.

Internal memory capacity is 128 k
minimum extensible to 896 k. Floppy disk
units are 800 kb formatted. A 350 Kb unit is
also available for low cost applications. For
high speed and high capacity requirements,
hard disk units, using Winchester techno-
logy, are available in capacities of 5 and
10 Mb.

The 8 standard character sets ensure
maximum flexibility. The colors and the high
resolution graphics make the TULIP
SYSTEM®I unique. Contact your dealer, he
can tell you all about it, or write Compudata.

L L e T ) ﬁ
LRSS v A T e
&""" ¥ l I L l 0 !

Computer @ Processor: 8086, 8087 (opt) ® Clock: 8 Mhz ®
RAM: 128-896 Kb ® Serial I/0: RS-232 ® Parallel I/o:
Centronics comp. ® Interfaces: Hard-disk, tape, lightpen ® F1.
disk controller: 8 inch + 5 s inch ® Bufferd Keyboard: 104 keys
Storage ® Floppy disk: Dual 514 inch; 1.5 Mb ® Hard disk -
fixed: 5Mb, 10Mb Display ® Formats: 80 x 25,64 x 31,40 x 25
Low res. graphics 100 x 160 High res. graphics: 786288 (opt)
® Colour: 8 ® Internat. char. sets: 8 softw. selectable.

I_Send me details of dealershlp TULIP SYSTEM®]I by return, _I
I company .. 45 blackpool road Ansdell Lytham St.
name ... Annes Lancashire. Or direct to: Compu-
I POSILION data bv Hambakenwetering 2 5231 DC I
| BOWIL i ’s-Hertogenbosch The Netherlands Tlx:
ST e e M. SR 50316 cdata NL Tel: +31 73 422045 |
tel.no
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i DISKOTEK )
DISKOTEK
o0 —
OF FOR VER BATI M DATALI FE MANCHESTER
MINIMUM 5V4" DISKETTES d LT
5 BOXES SUPPLIED IN BOXES OF 10 (061) 799-1427
ANY DISK EVENING AND
TYPE WEEKEND
ANSWER PHONE
EITHER
1. 5 PLASTIC
LIBRARY HAVE YOU A
CASES HICH QUALITY
TO HOLD CALENDAR
10 DISKS IN YOUR OFFICE?
EACH IF NOT ACT ON
oR OUR FREE
2. PRESTIGIOUS OFFER
MINTEX QUICKLY
CLASSIC
GLAMOUR
CALENDAR WE SELL ONLY DATALIFE BECAUSE OF THEIR HIGH
WITH SUPERB QUALITY AND RELIABILITY
COLOUR PHOTOS | @ 5 yvEAR WARRANTY
BY NARUHITOINUI | @ |'\FE UP TO 5 TIMES LONGER THAN OTHER DISKETTES
SLmlIl(]:’]I::IbY ® ALL INTERNATIONAL STANDARDS MET OR EXCEEDED
Jbs o ® ALL TRACKS CERTIFIED 100% ERROR FREE
T PRICES BELOW EXCLUDE VAT BUT INCLUDE
AR\ FIRST CLASS POST (FOR SPEED) AND PACKING
THIS IS YOUR
CHOICE _
All disks are suitable for both single Price per go. 9 Cost
density and double density use Sector*  boxof 10 OXes
MD525 single sided 48tpi/40 track Soft/10/16  19.80
MD550 double sided 48tpi/40 track  Soft/10/16  25.80
MD 577 single sided 96tpi/80 track Soft/10/16  25.80
MD 557 double sided 96tpi/80 track  Soft/10/16  33.80

* Cross out inapplicable sector type. If unspecified,
Soft sector will be sent.

Total Excluding VAT

15% VAT

Total Payable

Strictly cash with orders to:

| enclose cheque/P.O. Payable to Diskotek

for the sum of £

For orders of 5 boxes minimum of any disk type tick one of the boxes below

for preference:

O Please send me free of charge 5 plastic library cases
or O Please send me free of charge Mintex 1984 calendar

DISKOTEK
P.0.BOX 18
WORSLEY

MANCHESTER

M28 SHA

PCW71



BENCHTEST

Wren

UK company Wren Computers has adoptedthetried andtested method of

proventechnologyratherthanleading edgeinnovationinthe design ofits

business micro, the Wren. This £1000transportable boasts something for

everyone. David Tebbuttreports.

The Wren personal computer sets out
to be all things to all men and,

astonishingly, it to have
succeeded.

At first glance it appears to be a
good-looking, compact, transportable
business machine. It has two disk
drives, a proper keyboard and a normal
24 line by 80 column display. It runs a
version of the CP/M operating system
and is supplied with a range of useful
business programs. Look below the
surface and you discover that it has
high resolution graphics and colour
capabilities, although you’d need a
separate colour monitor to take full
advantage of these. Look even deeper
and you'll find a version of BBC Basic
and four sound channels. Finally, you

seems

discover a three month free subscrip-
tion to Prestel and Micronet 800 and a
built-in modem which allows you ac-
cess to these, and other, services.

Adam Osborne, the man whocreated
the transportable market, once said:
'Those who operate at the cutting edge
of technology shail be sacrificed upon
it.” Wren Computers appears to have
taken this advice to heart.In a sense the
Wren is very traditional because it uses
proven hardware and software compo-
nents but has merged these in what |
believe to be a unique and potentially
sucessful way.

Wren is a new company jointly
funded by Transam and Prism, who
between them designed the machine.
Forthose newto the personalcomputer

business, Transam is a well established
London dealer and distributor which
has also designed and sold its own
computers. Prism is probably best
known for its Sinclair distributorship
although it has recently ventured into
the home robot businesstoo. The Wren
is being manufactured by Thorn EMI
and distributed by Prism.

Hardware

The Wren is a very good-looking
machine in terms of size, layout and
colour scheme. It is robust and well
made. The pleasantblend of cream and
dark brown somehow contrives to
make the machine look light. It came as
something of a shock when | picked up
the prototype and found thatitweighed
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26lb. The production machine is ex-
pected to weigh a more healthy 20Ib.

The machine is really in two parts,
although you’d have a job to separate
them. The flat base encases an enor-
mous printed circuit board which con-
tains all the central computer circuitry.
The sloping keyboard is mounted atthe
front of this base, and a full width
carrying handie at the back. A number
of connectors are visible on the rear
edge of the base. Reading from left to
right, they are: modem, paddie con-
trols, RS232C, winchester, printer and
colour output. A tiny reset button is
tucked between the last two ports.

The top part of the machine contains
a 7in Toshiba flat-faced display screen
and two half-height, horizontally-
mounted 5%in disk drives. The power
supply lead enters the machine at the
rearofthis upperunit. Anovel feature of
the Wrenisthatthe entire top partofthe
machine slides forward to cover the
keyboard at the front and to reveal the
carrying handle at the rear. A clip-over
cover fits on the front of the assembly
and there is enough space inside for
your working papers and disks. The
telephone and power supply cables fit
nicely under a hinged cover at the rear
when in transit.

The screen displays characters in a
pleasant amber colour on a grey
background. Eight shades may be
displayed or, using an external moni-
tor, eight colours. Most business ap-
plications would usethe normatamber/
grey built-in screen. In addition to the
normal 24 x 80 layout, the screen can
emulate Prestel’s 24 X 40 characters or
give 256 X 512 graphics pixels (picture
elements or dots). A television adaptor
is available as an optional extra which
would be useful, for example, if you
wanted to get the benefit of Prestel’s
colour displays but without the ex-
pense of a monitor.

The screen automatically blanks if
the keyboard is inactive for more than
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Theenormousprintedcircuitboardis welllaid out

ten minutes. {You may vary this dura-
tion between one and 34 minutes with
the CONFIGUR command.) A red light
on the keyboard will remind you that
the machine is still active. The pro-
totype machine wasn’t properly ad-
justed, a light band ran down the left
hand side of the screen and the display
was a little ‘pin cushiony’. | also noticed
that if column sixteen contained a
character then a single column of the
character matrix would repeat itself in
the firstcolumn of the previous row. No
doubt these problems will be resolved
inthe production machines. Brightness
and contrast controls are under the
cover atthe back of the screen housing.

The disks are very compact units and
they worked well. The catch on each
drive was rather peculiar in use but
Wren assures me that different ones
will be used in the production models.
The only other odd thing | noticed was
that despite all the ventilation space
inside the machine, the top disk drive
did get rather hot. Each 40-track, single
sided, double density disk has a usable
capacity of 190k and the drives can read

Aesthetica

//yp/eaéing andhardwearing: thetransportable Wren

SuperBrain format disks, something |
found particularly useful because | run
such a machine at home. | transferred a
number of programs to the Wren with
complete success. For some reason,
and | suppose it could be seen as an
advantage, the drive light stayson even
after the motor has stopped.

Moving down to the keyboard, there
is a perfectly pitched set of keys which
at first feel rather toy-like because their
travel is limited. It’s like the difference
between a conventional electric type-
writer (remember them?) and a port-
able machine. The keys are not nearly
as proud of their surround as is usual,
but unless you are a real keyboard
connoisseur, | don’t suppose this will
bother you. 67 keys are provided,
comprising the normal qwerty set plus
five function keys, two Prestel control
keys {hash and asterisk), home and the
four arrow keys. | don‘t do much
mathematical work so | didn’t feel the
absence of a numeric keypad. Dispens-
ing with the pad is a good way for
transportable computer makersto keep
the width, and therefore the weight,
down.

A light shines on the CAPS LOCK key
when it is locked into position — an
unusual refinement in such a low cost
"machine. The function keys may be
accessed in conjunction with SHIFT or
CTRL giving a total of 15 user-definable
functions from these five keys. The
HOME and arrow keys are also user-
definable and there’s no reason why
you should not use these as function
keys too. The only restriction is that
they have the same meaning regard-
less of the position of the SHIFT and
CTRL keys. The only really peculiar
thing about the keyboard is that it does
not have a ‘£’ keytop aithough, as with
many machines, it can be displayed
using the hash sign. In fact, the entire
character set may be redefined and
alternative sets stored on disk.

An autodial modem is included in-
side the machine and using thislhad no
problems connecting up to Prestel and
Micronet 800. Prestel transmits at 1200
baud and receives at 75 baud. Although
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I didn’t try it, the Wren can handle
1200/1200 speeds as well. A supplied
cable connects the Wren to the modern
style of BT (British Telecom) wall
socket. It is even possible to get
application programs to make your
phone calls for you. For this you would
need a double socket — type 600 |
believe —, one for your Wren, the other
for the telephone.

The two DIN paddle sockets can be
used for any type of analogue input to
the computer. Up to six such inputs are
catered for by this machine. The Cen-
tronics parallel printer port worked a
treat and | almost managed to get my
printer working from the RS232C serial
port. | did send stuff down the line but |
couldn’t get the handshaking right. |
ended up with gibberish on the paper
and my first disappointment with the
documentation.

At first | had trouble figuring out the
CONFIGUR and DEVICE programs,
both of which are necessary to set up
the serial port. incidentally, you can get
this port talking at speeds from 75 to
19200 baud. More or less by trial and
error | got all the software tuned up to
my printer’s requirements, but then |
discovered that a much needed appen-
dix was missing from the draft manual.
Thisis the one which is going to explain
what signals are expected on the
various wires at the Wren end of the
RS232C link.

Without that | was stumped and at
10pm on a Sunday evening there was
no way | could be rescued by Prism or
Transam. Get your dealer to show it
working with a serial printer if you're
worried. I'm certain that it will work. A
winchester disk socket promises hard
disks to come and the DIN RGB (Red,
Green, Blue) socket gives splendid
results when connected to a colour
monitor.

Inside
Opening up the machine was simplicity
itself. Two screws hold the metal base

in position. Once removed it was a
simple case of grabbing the carry
handle and sliding the base offto reveal
the enormous PCB. Three more screws
hold this down and their removal
allows the PCB to be swung up (if the
machine is upside down). The board is
well made and very neatly laid out
although there were quite a few extra
wires taped around it. This is often the
case with a prototype machine. |
noticed that all the ports mentioned
earlier are attached to the rear edge of
this PCB and they have no other means
of support. In other words, be gentle if
you tend to plug and unplug printers
and the like regularly.

For the technically minded, the Wren
is driven by a 6MHz, Z80B processor
which makes it very fast. Most
machines of this type run at dMHz. It is
delivered with 64k RAM with an option
for 256k and a separate 32k of video
RAM gives the high resolution colour
graphics without robbing the user of
memory. 8k of ROM provides diagnhos-
tics which check the machine each time
it is switched on. 50 bytes of battery-
backed CMOS RAM are used to store
the time and date.

The review machine had a grotty
piezo-electric speaker sellotaped to a
couple of the chips. The sound gener-
ator providesthree soundchannels and
a noise channel. In this respect the
Wren ceases to be a business machine
and begins to feel more like an up-
market home computer. And why not?
Since it's transportable, who knows
what its owners will get up to out of
hours? | suspect that the musically-
minded could have some fun with the
eight built-in envelope shapes. Wren
itself decided to use its sound facilities
to implement a ‘bell’ which sounds
when invalid keys are pressed —it's an
impressive effort but it sounds ghastly.

The top casing of the machine is even
easier to remove than the bottom. Two
screws hold it in place and when these
are removed a nudge forward and a lift

Integrated andcompactdisk drives

are all that's required to reveal the
power supply, disk drives, screen and
associated circuitry. Once again this is
impressively constructed and extreme-
ly clean and airy.

Applications software
Transam, joint designer of the Wren,
has been selling computer software for
several years now and it has found
Perfect Software’s range of products
particularly popular. Notsurprisingly, it
has chosen three of this company’s
products to give away free with each
Wren. Perfect Caic, Perfect Writer and
Perfect Filer give the popular spread-
sheet, word processing and file man-
agement applications. Add to this a
communications package, the CP/M
Plus (alias CP/M 3) operating system,
BBC Basic and Quantec’s Executive
Desktop and you begin to see what an
impressive package the Wren repre-
sents.

I didn‘t try all of Perfect Software —
the review would have taken months. |
did, however, have a look at Perfect
Writer and, despite my known addic-
tion to Spellbinder, found it a very
acceptable package. According to the
manual, Perfect Writer can handle upto
seven documents concurrently with
two visible at the same time. It can
create indexes and help concoct con-
tents pages with the correct page
numbering according to the content of
your document.

Commands are mnemonic and, pro-
viding you know your way around
the keyboard, are easy to find and use.
Letters are used in conjunction with
eitherthe CONTROL or the ESCAPE key
and you will find, for example, that ‘F' is
used forforward movements and ‘8’ for
backward ones. Deletion is done with
‘D' and so on. The letter ‘A’ was chosen
to go to the beginning of things and
Perfect Writer suggests you remember
this by thinking of ‘A’ being the
beginning of the alphabet. Corny
perhaps, but it works.
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ADVANCED
PERSONAL
COMPUTER

16 bit 8086 128K RAM
2.4 Mb Disk storage
CP/M86-MSDOS

Green Screen £1,985
Colour Display £2.595
LCC SPECIAL BUNDLE
NEC APC RRP £1,985
NEC Dot Matrix Printer RRP £395

Benchmark WP Software RRP £311

Cables

RRP £30
£2,721

you pay £1,985
you save

£736

apricot
256K RAM 16 Bit

Nearly £1,000 Software included
from £1,495

SIrus 1

1.2 Mb Disk storage £2,195
2.4 Mb Disk storage £2,895
10 Mb Disk storage £3,995

e
16 bit 128K Expandable
to 256K. MSDOS. 2 Drives, Monitor

£1,200 software included

(Wordstar, Mailmerge, Spellstar, Supersort,
Datastar, Reportstar, Calcstar)

SANYO 550 £799
16 bit 123K.

MSDOS One Drive Monitor
Software included worth £500
(Wordstar, Calcstar)

COMPUTERS

DOT MATRIX
PRINTERS

EPSON QX10 £1,735
TANDY 4 from £1,299 STAR DELTA 10 160cps £399
TELEVIDEO 806/816 PHONE  SESON Lreaaces. P
SUPERBRAIN PHONE . FX100 160cps PHONE
. o
; cps
oo oo ks
%%R%\lég’n?paﬁble CANON PT1080A Colour Printer €453
256K RAM DAISYWHEEL
Twin Drives £2,295 PRINTERS
a%’;i?’\r Vgthﬂ"ee 12" FLOWRITER 1600 £1,600
or. vornware TEC F10 40cps £1,350
worth £800 included £1,395 TEC F1500 £a50
JUKI 18cps £399

LAP PORTABLES

NEC 8201 16K £475

UCHIDA 18cps

£399

SHEET FEEDERS

BDT 2 Tray Auto

£595

EPSON HX20 16K from £402 581 gTrals/ Auto Eg?’g
ingle
EEE R £433 Juki Sheet Feeder £239

Juki Tractor Feeder

£99

HARD DISKS

Hard Disks for IBM PC
Sirius QX10, NEC

10 Mb £1,545
15 Mb £1,685
20 Mb £1,995

20 Mb Tape Streamer £1,495

PLOTTERS

HEWLETT-PACKARD 7475A

6 Pen colour £1,401
ROLAND DXY 800/101
6 Pen colour A3 £520
PIXY3 3 Pen colour A4 £599
SWEET P 6 Pen colour
HP7475A Compatible £995

MODEMS/MONITORS

Buzz Box. Direct Connect Modem £65
Sendata Acoustic Coupler £220
Philips 12” Green. Hi Res £75
Taxan 12" RGB Hi Res for IBM £399

Floppy Disks
Dalsywheeis
Ribbons
Cables

Disk containers

Printer Buffers
Paper
Labels

Computer cleaning kits

The comprehensive range includes

WORDSTAR £235
SUPERCALC NI/ £190/£275
WORD PROCESSING £
Spellbinder 290
Peach Pack" 332
Mutimate 332
Spellstar 134
Maillist 50
Grammatik 85
FINANCIAL PLANNING
Plannercaic 85
Multiplan 170
Lotus 1-2-3 357
D BASE CORNER
FastBase 150
Autocode 195
Quickcode 205
Dgraph 190
Friday 185
Infostar 266
DMS 400
UTILTIES

Sid £60, ZSid £76.

Mac £133

D BASE |l £349

SPELLING CHECKER £80
£

LANGUAGES
MBasic

MBasic Compiler
C Compiler
Fortran 80/86

Cis Cobol/Forms2
Pascal MT +
Pascal MT +°SSP
ACCOUNTING
Pegasus from
Peachtree from
Sage

Exact

Pulsar  from
COMMUNICATIONS
Bstam

Crosstalk

Moveit 80/86

*Inci. PeachSpell/Maillist
Please telephone for the LCC
Software Catalogue
FORMATS: Superbrain. Televideo. Sirius. Sanyo. Osborne

Northstar, 8 SD. DEC. Epson QX-10. 1BM

ICL, H-P, XEROX, ALTOS. Apricot, NEC-APC & many more

All prices are exclusive of VAT

SOFTWARE 8/16 Bit

Looking for an easy-to-use cost effective
File Handling System?

Thank god it’s

235 [ 4

330 L
325

399/105

240

K o ASHTON -TATE

£185

oo Friday will take care of your Files, Reports, Diary,
500 Mailing and much more. It enables electronic files to
195 be set up. Reports can be displayed and retrieved fast
120 from all or part of a file. Friday is fast and versatile. It is
135 designed for beginners.

g Friday enables you to prepare custom reports

you are doing.

to suit your requirements and presentation.
Friday enables you to sort and select any field

Friday uses on screen prompts and help
menus to guide you through the job

43 Grafton Way, London W1P 5LA (Opposite Maples)

. Opening Hours: 10-7 Mon-Fri. 12-4 Sat.

01-387 4455 (4 lines) Telephone Answering Service After Office Hours
Telex: 8953742
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GOMPUTING
NEWS

BSL'S MONTHLY PRICE REVIEW

MICROS UPGRADES

PUTING PUBLICATION

BBC Model B32K ...............ootn, £346.96 Acorn Disc upgrade Kit ................ £ 85.00
BBC Model B with D/Interface 32K..... £407.83 | Amcom Disc upgrade Kit. . .............. £95.00
BBC Model B with Econet 32K......... £389.14 | Econet interface Kits .................... £ 60.82
BBC Model B with Disc & Econet 32K.. £450.01 Speech interface Kit .................... £ 55.00
MuNIInns W.ordwise wordprocessor package ........ £ 39.00
i e £215.00 Disc Doctor pack............covvvuienn. £35.00
Deccald” Colour. ......c..oevvinvunn.. £205.00 snrllwnn[

Kaga Green screen 12" ................ £107.00 | Acornsoft.......ccovvvvvniiininiiinn... £8.65
Novex Green & Amber screen. .......... £105.00 | A& FSoftware .......ooovvunneernnnnnn. £8.00
pHI“'I'Ens Superior Software ... .......... .. i, £ 6.50
NEC PC-8023 BE-C dot matrix.......... £320.00 Screendump software Acorn/Software Various:

Monsters, Snapper, Frogger, Painter etc. & other titles
Epson FX80 dot matrix ................ £405.00 | incl. Business & Educational

Juki 6100 daisywheel printer............ £399.00 BE[BS““FE
nlsc nnIVEs Enables the BBC to function as a two channel, large

. . screen, storage oscilloscope. For scientific, educational
100K Shugart disc drive ................ £149.95 or hbie use.
200K Shugart disc drive ................ £250.00 £350.00
400K Shugart disc drive................ £280.00 | 1 above prices exclude carriage and V.A.T.
Discdriveleads ....................... £ 14.47 i 3
Torch Z80 dise pack - ............... £730.00 | We areanauthorised Gounty Gouncil Dealer
Hitach 3" 100K disc drive.............. £180.00 | &Service Gentre
= 3
— After Sales Service GSL's Monthly
Our after sales service is second to none. i

Our team of highly qualified electronic Stnck clearlng nttar

engineers, physicists and computer technicians

operating in M.O.D. approved Class 1 clean ORIC COMPUTER..... £110.84

rooms are easily able to identify and repair

Tremendous opportunities for those wishing to become GSL Appointed Dealers

For further details please Contact Rod Lewis on Andover(0264) 58744/51699

@SI GSL COMPUTING 2 North Way, Andover, Hampshir
SP10 5AZ Telephone:0264 58744 Telex: 47166
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Anicetouch is the “Yank back’ facility
{(would you believe control-Y?}. This
brings back stuff you've accidentally
deleted. Perfect Writer happily ex-
changed data with BrainStorm (see
PCW January) which | was using to
develop the Benchtest. All in all, | was
impressed with my limited exposure to
Perfect Writer which is more than | can
say formyfirst sessions with WordStar.

I had a go at using the communica-
tions package and | found it excellent. {
live outside London and it was a simple
matter to change the telephone num-
bers of the various Prestel locations.
Getting into Prestel was a doddle too,
but what a disappointment once | was
there! Unless you need bang up to date
information | reckon Prestel is a pain.
Even at 1200 baud it is a bit slow in
operation. It's about 18 months since |
last used Prestel in earnest and | must
say that my impressions have not
improved any. But then again, it is not
expensive to use it occasionally and,
who knows, it might get better.

| turned to Micronet’s Builetin Board
hoping to find inspiration but, no, that
was little better than graffiti. Nerds
were leaving nerdy messages and, |
regret to say, the staff of the service
were adding almost nerdier replies.
Finding that a big turn off, | thought I'd
have agoatthelonely hearts mailbox. It
was funny in parts but was really just
thesamesortofdrivel but on a different
subject. Still the link worked and for
those of youwho needto access Prestel
or who have faith in it improving, you
will encounter few problems using the
Wren as your terminal. | was almost
relieved when | left a magnetised
screwdriver near the comms disk and
zapped the terminal program.

Of course the 1200/1200 link has far
more uses and that is supplied with the
machine too. Domestic users pay £5 per
quarter to belong to Prestel, £8 per
quarter for Micronet and connect time
costs 5p per minute during working
hours (8am-6pm Monday to Friday and
8am-1pm on Saturday). At all other
times there is no access charge. in
addition you will pay the cost of a local
telephone call for the duration of your
connection and, occasionaily, you will
want to access a frame which will cost
you money. In these days of electronic
mail, [ think we're all going tobe hooked
into using comms facilities sooner or
later.

The Executive Desktop package was
written by Quantec to Wren's require-
ments. It is an interesting suite of
programs designed to be running on
the user’s desk pretty well at all times.
Accordingly it contains many functions
considered essential to a busy execu-
tive's well-being.

The suite is in seven parts: Time
Management, Addresses, Deskfile, Fil-
ing, Calculator, Typewriter and Utili-
ties. At first glance it's horrendously
complicated but, like most packages, if
you take your time and read the
instructions you soon getthe hang of it.

Time management is a diary system
which can cater for appointments,
events and straightforward notes.

Deskfile lets you design forms for
different occasions. For example, you
may have memos, letters, reports,
budget forms or expense claims. With
this system you simply enterthe design
once and every time you wanttofillin a
form, call it from this file.

The Filing system gives you an
unusual arrangement of headings so
thatyou caneasily code each document
for filing under a particular heading.

The Addresses file keeps your
addresses in three categories: Busi-
ness, Personal and Places. Since each
directory is limited to 152 entries, this
gives a total of 456 names and addres-
ses online. This means the Deskfile is
limited to 152 pages of information too
but each page could be a different
design. It also means that the diary is
limited to around 30 working weeks.

None oftheselimits wouldbotherthe
average executive. What might bother
him is the effort needed to iearn how to
use Executive Desktop fully. The end
product is not as slick as many pro-
grams you see on the market but it is
definitely usable and | must admit that
the more | used it and discovered short
cuts, the more | enjoyed it. Executive
Desktop can even make phone calls for

you and tell you when to pick up the
handset.

Finally, the Calculator facility emu-
lates a simple four function calculator
with memories and the Typewriter
actually lets you use the machine and
printer like a typewriter. Thisis great for
the swift memo. There were a number
of aspects of the package which could
best be described as untidy but then it
does come ‘free’ with the Wren and |
really don’t think | should complain.

Other programs | ran were Micro-
soft's MBasic and Caxton’s Cardbox.
These worked perfectly which bodes
well for other suppliers of standard
CP/M packages. The Wren’s compre-
hensive set of graphics characterswere
easily implemented to give smart
screen displays. in general the screen
attributes are compatible with the
Televideo TVI 810.

Systems software

A Wren menu is supposed to be on
every disk. This displays the programs
available at any time and, using a
combination of SPACE and RETURN
keys, you can quickly and easily {oad
and start running the program you
want.

CP/M Pius is a vast improvement on
the old-fashioned CP/M 2.2. it allows
you to work in the old ways but is far
more forgiving of errors and under-
standing of the user’s needs. With the
utilities provided you can design new
character sets and switch between
them. You can change the details of the
function keys and access some of the
more arcane aspects of CP/M through
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Atlast you can have real print
performance from your ZX Spectrum with the
Kempston Centronics Interfaces. As the
Intertaces allow you to link your ZX Spectrum
to any of a vast number of printers with an
industry standard centronics input, you can
choose the printer that suits your needs -
from high speed dot matrix to professional
letter quality printers.

We recommend Epsons, NEC, TEC,
Seikosha, OKI Microline, Tandy GP1 15, Star
DP 510. Shinwa, Brother HR15, etc.

INTERFACE E - ONLY £55.00

Simply plug in and it's ready to

use. All operating commands
are held in an EPROM so LLIST, LPRINT and
COPFY can be used at any time without using
up valuabie user RAM. COPY will allow the
reproduction of high resolution graphics
with Epson (or derivatives) and Seikosha 80,
100 and 250 Series printers. Print width
selection from 32 characters to full width
depending on printer used.

INTERFACE § - ONLY £39.99

| Visually identical to Interface E but
without the EPROM, Interface S also

" recognises the LLIST & LPRINT commands
and will aliow print width selection trom 32
characters to full width.

However, software routines will need to
be loaded betore use. Full screen dump to
reproduce high resolution graphics is also

T8 PCW

B Bl P OR S S
s

THEINDUSTRY STANDARD

- mere

e ris B

- e R

851 0 MR BES MEm oMm

possible and supporting software is supplied
to operate this facility with Epson and
Seikosha printers. The software routines that
are necessary to initialise the interface are
held in the printer butfer so valuable user
RAM will not be used up. There is a growing
range of Business/Utility software that
includes these routines. Details available on
request

Either intertace simply plugs into the
ZX Spectrum expansion port or interface and
is supplied tully cased with a one metre
ribbon cable which connects to the printer of
your choice. Full instructions are included
and driving sottware js supplied with
Interface S.

Lo W Ea
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KEMPSTON CENTRONICS INTERFACE
COMPATIBLE SOFTWARE UTILITIES.
FOR THE 48K SPECTRUM.

FINANCE MANAGER (OCP) - Menu driven
program for all domestic and business
accounting applications. £19.95

ADDRESS MANAGER (OCP) - Simple
index tiling system ideal for names, addresses,
etc. Various search facilities. £19.95

FULL SCREEN EDITOR/ASSEMBLER (OCP)

Allows you to write Z80 assembly code using
standard mnemonics on full screen. £19.95

WORD PROCESSOR (TASWORD TWO) —

- (TASMAN) A protessional word processor

allowing 64 characters per line and
incorporating all usual editing tacihties. £13.90
OMNICALC (MICROSPHERE) - The only
spreadsheet wntten entirely in machine code.
The easy and fast way of solving any numerical
problem. Ideal tor cash flow forecasting io
concrete stress analysis £9.95
MASTERFILE (CAMPBELL SYSTEMS) —
Filing and retneval system for domestic or
business use. Files can be loaded and saved
independently. Micredrive compatible. £9.95

o -
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NOW WE CAN ALSO SUPPLY YOUR
PRINTER.

We've looked at the printers currently
available and have selected what we feel is
best value for money in dot matrix and daisy
wheel printers:

EPSON RX-80 F/T — A dot matrix printer
allowing full graphics dumping and a
cholce of printing styles. Speed: 100 C.PS.
Price £325 Inc. VAT and Delivery

BROTHER HR15 — A daisywheel printer
ideal for letters, mail

shots, documents, etc. Many typefaces
availabie by changing daisywheel.
Duplicatlon tacility but no graphics. Speed:
Upto 18CPS.

Price £425 Inc. VAT and Delivery

Interface s
Available from

SPEeGtium

COMPUTER CENTRES

WHSMITH

All products direct from:

Unit 30 Singer Way, Woburn Road

Industrial Estate, Kempston, “
Bedford. MK42 7AF. Tel: (0234) 856633

Telex: 826078 KEMPMI G

Al prices include VAT and P. & P. 7
Overseas orders please add £4.00P. & P.

Please allow 21 days for delivery ot

interfaces and sottware. Printers P

available within 48 hours. (

E%:’;?% %QUIRIES/ 5 ‘1/ \)& /
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plain English commands. For example,
‘SHOW’ and ‘COPYSYS’' are more
meaningful alternatives to ‘STAT’ and
‘SYSGEN'. Some things never change
— ‘PIP’ is the same as it always was.
(See Fig 1 forasummary of CP/M Plus.)

BBC Basic is the supplied language
with the Wren. Although the processor
is a Z80, a special version of the
language has been written by RT
Russell and published by M-Tec Com-
puter Services. It follows standard BBC
Basic but with a few variations to reflect
the facilities available on the Wren. In
particular the graphics, sound, ana-
logue input, clock and direct access to
CP/M facilities are covered by the new
version.

Documentation

Four manuals are supplied — one for
each of the ‘Perfect’ programs plus a
Wren User Guide. | had a draft User
Guide which lacked an index or dia-
grams but in other respects appeared
complete. Its tone is certainly friendly
and, in places, almost too conversa-

Benchmarks

BM1 1.2
BM2 3.1
BM3 7.6
BM4

BM5

BM6

BM7

BM8

TheBenchmarks wererunusing
interpreted MBasic. Alltimingsin
seconds. Forafulllisting of the
Benchmark programs see ‘Direct
Access’.

tional. For example, ‘This may not be
very creative, but you wanted a simple
computer!” Until you get to the heavier
parts of CP/M and Executive Desktop it
is quite a good read. It certainly covers
the ground for an ordinary user. If you
want to get technical or start program-
ming then you will need to buy extra
manuals. A technical guide is available
from Transam and a BBC Basic manual
from M-Tec, its publisher.

Everyone should copy their master
disks before starting to use a new
system. It was interesting to read in the
User Guide that on this system you
need to spend a couple of hours on this
job because it involves reorganising
the distribution of programs as you
copy them to your new disks. | know
that to push a machine out for a
thousand pounds, Wren must have
agonised over whether to use a couple
of extra disks or make life more difficult
for the user. Perhaps kind-hearted
dealers could take note and reorganise
the disks before parting with the
machine. Itneed only cost a few pounds

Alltheusualports pluswinchesterdisk socket prom}'ses harddisksto com

and would save a lot of frustration just
at the time the user really needs
encouragement.

The otherthing | noticed was that you
shouldn’t leave disks on top of the unit
in casethe TVtube magnetszapthem.1f
thatreallyis a seriousriskthenitshould
be emblazoned on the unit or at least
given more prominence in the manual.

The ‘Perfect’ manuals supplied with
the review machine were the original
Perfect Software manuals as supplied
with the unmodified product. Perfect is
currently rewriting its manuals for the
Wren versions of its programs. If the
quality of the new manuals is anything
like the existing ones then they will be
large, clear and comprehensive. The
Filer, Calc and Writer manuals together
comprise a massive 940 pages.

The technical manual had not been
finished at the time of the review but |
was given a copy of the BBC Manual as
it is currently supplied for the unmod-
ified BBC Basic. It is definitely a
reference manual and if you need to
learn BBC Basic then you will need to
find a book with a more tutorial
approach.

Prices

There's only one price worth quoting
and that's £1000 plus VAT forthe Wren,
Perfect Filer, Perfect Writer, Perfect
Calc, BBC Basic, CP/M Plus, Com-
munications and Executive Desktop.

Additional memory, a carrying case
and the TV adaptor are the only extras |
know of but the prices were not
available at the time of writing.

Conclusions

ifyouarethe sortofpersonwhodoesn’t
mind proven technology rather than
leading edge stuff then this has got to
be a machine worth considering. At
£1000 (plus VAT) it appears to offer the
best value for a twin disk, full screen
transportable computer. Andinside are
plenty of hidden goodies such as the
integral modem, the graphics and the
colour capabilities.

It comes supplied with three popular
business software packages: Quan-
tec’'s Executive Desktop suite, a com-
munications package; BBC Basic; CP/M
Plus; and athree month subscriptionto
Prestel and Micronet 800. Most CP/M
packages willrunonthe machine which
gives the user an enormous range of
ready written applications from which
to choose.

The prototype machine was very well
made and I've no doubt that Thorn EMI
will maintain the same standards, ifnot
better, in the production models. As |
had a prototype, | noticed the odd glitch
but nothing which rang alarm bells.

My verdict? Good value for money
and pretty, too.

[END)

Technical specifications
CPU Z80B,6MHz
RAM
ROM 8k
Display
Keyboard

Disk

I/0
Operatingsystem  CP/MPlus
Languages-
Dimensions

64k (256k option), 50 bytes CMOS

7inflatfaced,amber, 24 x80,24x40,256x512

67 keysincluding arrows, homeandfivefunction keys
Twinhalfheight5Yindrives, 190k each

RS232Cserial, Centronics parallel, six analogue
channels (ortwo paddles), winchester, modem and RGB

BBC(Z80) Basic,any CP/M-based language
235mm X 420mm X 430mm, ;
470mm with cover

PCW 179




HOW MUCH USEABLE MEMORY YOU GE

> HOW LITTLE USEABLE MEMORY YOU GE

B you saw a computer labelled 32K, 48K or 64K you'd assume
it had a large memory. Right¢

Wrong. These figures bear little relationship to the actual
amount of useable memory left once the computer is performing
functions like text, colour, sound and even more importantly, high
resolution graphics.

The Commodore, for instance, claims an “elephantine” 64K
memory, yet uses up 26K producing high resolution graphics.

Under the same conditions, the Dragon 32K leaves 24K of
useable memory, the Lynx 48K just 14K,

And the BBC Micro and Acorn Electron leave the operator
a miserly 9K to play with.

However, there is one computer specifically designed to
cope with these normal working functions as a matter of course.

The new Oric Atmos 48K,

Why, even when you add peripherals like the new micro
disc drive unit and colour printer (see technical details overleaf),
its useable memory is never less than a healthy 37K.

Which not only caters for all the standard applications
you'd expect from any home computer, but also for advanced



WITH THE NEW ORIC ATMOS.

NS

WITH OTHER HOME COMPUTERS.<

programming and very sophisticated games.

Talking of games, the new Oric Atmos starts off witha major
advantage over most new computers, since it takes most of the
software already written for the Oric-1.

And like the Oric-l, it has a powerful loudspeaker and
amplifier inside its case.

The same unit, in fact, that prompted “Which Micro”
(November) to quote..."At full volume this machine can compete
with most arcade games. Its sound facilities have more in common
with the £400 Beeb, than the rather pathetic beep of the Spectrum...”

Yet the Oric Atmos 48K costs a modest £170, |nc|ud|ng all
the leads and adaptors
you need to get it going.

But then what
else would you expect
from a British Company
recognised for offering

so much for so little® :
The new Oric Atmos 48K. m




Now we've whetted your appetite,
here’s something to get your teeth into.

Printer

Technical Specifications

Printer/
Plotting
system
Plotting speed:
horizontal)
vertical)
Printer
Speed
Resolution
Effective
plotting
range
Characters
perline
Characters
per line
Accuracy
repetition)
movement)
distance)

Pen life
Parallel
interface
Temperature
range
storage
Humidity
range
Power
supply

Dimensions

Ball Point Pen, 4 colour

52 mm/sec F.OSips}
73 mm/sec (3.08ips)

12 characters per second

0.2 mm/step (0.00787 inch)

96 mm (3.804 inch) x axis,
divided into 480 steps. (No limit
iny direction)

80 or 40 text mode (determined
by software in graphics mode)
INT (480/n+1) *6)
for0=n=15

0.2 mm max

0.3 mm maox

0.5% max (x—axis)

1% {y—axis)

250 metres {825 feet)

8—bit parallel Uses STROBE
and ACKNOWLEDGE

18.31035°C (6510 96°F)
—401071°C (40t0 160°F)
10% to 80% relative non-
condensing

Switching power supply input
100-1 28 VAC

200-240 VAC

10%4" wide

67/8" deep

22" high

Atmos

Technical Specifications

CPU
Memory

Memory
(48K Model)

Language
Keyboard

Display
Text format

Character
set

Graphics
Graphic
Facilities
Sound
Storage

Interface

Other

6502 A

Choice of 16K or 48K RAM
Minimum 48K RAM, max 64:
16K ROM external control
signals allow use of full 64K
RXM or maybe used externally
to increase ROM/RAM
Extended Microsoft basic

Typewriter style and pitch, 57
keys, standard computer (oyouf,
additional cursor control keys,
autorepeat facility, tactile and
acoustic feedbac

Ougaut for B&W or colour TV,
RGB output for colour monitor.

40 line x 28 rows

Similar to Teletext format,
standard ASCli double height,
flashing, 80 user definable
characters

240 x 200,8 colours

Points, lines, circles

Internal loudspeaker and
amplifier. 3-CEonne| sound
synthesiser envelope control,
amplitude control 8 octaves,
noise channel

Most cassette recorders via
DIN socket 300 or 2400 BAUD.
Disc Drive.

Centronics, expansion port,
Hi-fi, RGB Monitor, UHF TV,
cassette recorder

Warm reset fo regain control
without clearing program or
data

Micro Disc

Technical Specifications

Formatted
Capacity
No. of
Tracks
No. of
Sectors
Bytes per
Sector
Transfer
Rate

160K bytes per side (double
density as standard)

40 (80 available as option ata
future date)

16

256

250K Bits/Sec

Supports up to 599 files per side, four drives single
or double sided, 40 or 80 track. User definable
configuration allows mixing of drive types
including 5 V4" (five and a quarter inch)

Extensive wild card facilities

Copy allows merging of basic and machine

code files

The Utilities are as follows:

1. Backup
2.Copy
3. Del
4 Dir
5.Drv
6. Format
7. Load
8. Protect
9.Recall
10. Ren
11. Save
12.Store
13.Sys

Copy awhole disc

Copy afile to another

Delete afile allowing wildcards
Display directory listing

Setthe default drive number
Format and initialise a disc
Load afile {code data or basic)
Change protect status of file
Recall a basic array from afile
Rename afile

Save a file (code, data or basic)
Store a basicarray as adatafile
Change system configuration

Prices and data correct at time of %oing to press.
el

Specificatians on the above mod

s may chonge without nofice.

Available at Dixons, Laskys, Comet, Wigfalls, Rumbelows and all good computer stockists.




NSWERS

Sinclair QL

Ilhaveseenthe SinclairQL
advertisementinyour
Februaryissue, | think!'d like
tobuyonebuttwo things
worry me.lsitasgoodas the
advertssay, andif| purchase
itby mail order willl be
letting myselfinforalong
wait like the Spectrum and
the BBC?

Also,how can Sinclair get
awaywith calling the 68008 a
32-bit processor?

David Campbell, London

Atthetime ofwriting no-one
hasseenaproduction QL.
Theonly machines|'ve seen
were pre-production models
atthe presslaunch. The
specificationcertainly looks
impressive. The only
question mark for business
use is the speed and
reliability of the microdrives,
but for £400 who can argue?
Availability looks as if it may
be a problem. Sinclair are
already sayingthatdemand
is exceeding expectation so
I'dtreatthe quoted 28 days
delivery withsome
scepticism.

Callingthe MC 68008 a
32-bitprocessor must be
regarded as artisticlicence
onthe partofthe ad-men.
The 68008actually hasan
8-bitdatabusbutmanyofthe
internalregistersare 32-bit.
Motorola(thechip
manufacturers)callita 16-bit
chip,sodependingonyour
criteriayoucouldcallitan 8-,
16-0r32-bit. You pay your

money and make your
choice.
PeterBright

Bl

[
TRS-80
software

Irecently boughta Tandy
TRS-80 Colour Computerfor
homeuse, butI’'mfindingit
verydifficulttolocate
suitable software—the
Tandyshops havealimited

Sendyourqueriesto Peter Bright, PCW, 62 Oxford Street,
London W1. Please note that Petercannotanswerquestions on

range. Whereelsecan|
purchasecoloursoftware?
Also, whatisyouropinion
ofthis machineas a’good’
computer? Atpresentweare
usingitasalearningtoolfor
our children, who are
becomingfrustrated when
theyseethe widerange of
software available for the
morecommon makes.
D. Sutherland, Merseyside

Official ColourComputer
softwareisrestrictedto what
Tandyare preparedto
supply. Very fewthird party
softwareauthors have taken
tothemachine.Theonly
independentcompany |
know of which supplies
ColourComputer softwareis
Softek(tel:01-2401422). All
isnotlost, however; you
shouldbeabletorunalotof
Dragoncassette softwareon
your machine. The only
problemis predicting which
programs willworkand
whichoneswon’t. Neither
Dragon norTandy will tell
you, soit'ssimplyaquestion
oftrialanderror.

The ColourComputerisn’t
the machinelwould choose
because ofthe lack of
software. Generally, it'sa
betterideato stickwiththe
mainstream manufacturers
unlessyou have aspecialist
need that they can’t fulfil.
Peter Bright

L _zzznlﬂ
Graphics
grappling

lam grappling with graphics
onmyCommodore 64, but
having problems with POKE.
lunderstand the theory of
the thing and POKE colour
locations (Ithink).
However, according to my
handbookif| POKE 1524,811
shouldgetaballinthe
middle ofthescreen.ldon’t
—andcan’tseemto POKE
anyotherimageinto any
otherlocationeither. What
vitalpiece ofinformationam
llacking?

Iknowfrom bitter
experiencethat handbook
programstend nottowork
astheyshould, butthis
seemstoosimpletobe
bugged.

BridgetClarke, Norwich

Aswith mostirritating
problemsposedby
computerstheansweris
simple—theonly missing
pieceofvitalinformationis
howbadcomputermanuals
canbe. Whenyoudiligently
POKEdIlocation 1524 with the
correctcodefortheballitwas
indeed printed onthe screen
—youcouldn’tseeitbecause
itwas printedinblueona
blue background.Thisis
particularly confusing as
anythingtypedfromthe
keyboardappearsinwhite.
Thisisanunfortunate
‘feature’ ofthe 64 which we
haveto live with.
Theansweriseitherto
changethecolourofthe
screento REDby the
commandPOKE 53281,2 or
to printthe ballin a different
colour.Thecoloursthat
charactersaredisplayedin
are heldinamemory map (or
‘array’) calledthe colour
memory map. This, along
withthe screenmemory map
{(where you pokedtheball)is
the 64’sarchaicversion of the
PRINTATcommandfound
on other micros.
Tosolveyour problems
youshould usethefollowing
subroutinetoprintany
charactersatany screen
positionandinany specified

colour:

10000 REMPrintAT
subroutine
10010 POKE 1024 + 40*

ROW +COL,COD
10020 POKES55296+40*

ROW + COL,CLR
10030 RETURN

Obviously, before you use
theroutine youmustassign
therequiredvaluesto the
following variable:

ROW— rownumber
COL — columnnumber
COD — charactercode

number
CLR — colournumber
Tony Hetherington

anindividual basis, so pleasedon‘tsendan SAE withyour query.

Extra
printer
speed

Ilhaverecently purchased an
ACT Apricot with Wordstar
andanACT 120 characterper
second matrix printerwith a-
centronics connector. My
problemisthatin Wordstar,
the printerdoesnotoperate
atanythinglike 120cps: my
estimateisnearerto40cps.
Why s thisand can anything
bedoneaboutit,aslneed the
extraspeed.

Name andaddress withheld

Yourproblem appearstolie
withthe softwareratherthan
the hardware—the Apricot
shouldeasily driveafast
printer.WordStaris
designedtodriveletter
quality daisywheel printers,
whicharerelatively slow
{eventhefastestcanonly
managearound40cps).
Modern matrix can run much
fasterthan WordStarwas
everdesignedtoandthisis
whereyourproblemlies.

WhenWordStaris printing
adocumentitformatsline by
line—theeffectislimited
outputspeed. Unfortunately,
becausethisispartof
WordStarthere doesn’t
seemtobeaneasyway
aroundit.

Theonlysolutionisto
prepareyourtextasa
non-documentfile, then,
whenyouwantto printthe
documentusethe printto
diskoptiontosavethe
documentasaformateddisk
file.Use CP/MorMS-DOSs
CtrlPtoturnonthe printer
and TYPE theformated
documentfile.

Theonly problem with
printing thiswayisthatyou
losethefancy printing
options associatedwith a
normalWordStarprint. All
you'llgetisastraight
printout ofthe document.
PeterBright
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Ifyou're not sure
" where to gofrom here
with your IBM PG, or want
. to know what's available in this
" rapidly expanding market, come
and see all the latest developments
under one roof at the 1984 PG
User Show on July 3rd, 4th and
5th, at the Gunard International
Hammersmith, London WG.
Fill in the coupon below
and send off for your free
tickets today.

(SR T VIR 1

Please sendme______tickets for the 1984 PC User Show for
July 3, 4, 5 (please circle)
Please send me conference details d

Name

;’@
RIEHUSERRS

All You Need To Know About IBM Personal Computing

Organised in conjunction with PG User Magazine.

The 1984 PC User Show

Company _ T — . PR
Position
Address_

Tel. _

Cunard International Hotel, Hammersmith, London We. Please return completed coupon to: Daniel Evans,
EMAP International Exibitions Ltd., Durrant House,

Open July 3rd & 4th — 10am-6pm 8 Herbal Hill, London EC1R5JB. Tel: 01-837 3699
July 5th — 10am-%.30pm e e

84PCW
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UK101in
France

Havingmovedonto greater
thingssometime ago, | have
anold UK101 computer
gatheringdust. lwouldlike
togiveitto atalented but
impecuniousyoung
computer enthusiast, but
myproblemisthatthe said
enthusiastlivesin France.
There are no power supply
problemsinFrancebutthe
TV systemisnot compatible.
Amlcorrectinthinking that
itwill onlybe necessary to
changethe modulator?if so,
canyouadvisemewhereto
getone?

Colin Bignell, Littlehampton

You’'rerightaboutthe
differences betweenthetwo
standards. We usewhatis
known asthe PAL standard
whilethe Frenchuse two
systems, SECAM and
PERITEL.

Many people have the
sametroubles whenthey
taketheirmicrosabroad. The
most straightforward
solutionistosendanold PAL
TValongwiththe UK101. The
onlycompany lknow of
selling its machinesin France
is Oric. TheFrench Oric
importersellsakitwhich will
converta625-linePAL signal
into either SECAM or
PERITELdependingonthe
systemyourfriend uses.

Furtherinformation about
theconverterboxcanbe
obtainedfrom:

Mr.Dennis Taiaed
Zi

‘LaHaieDrielle’
BP4894470
Boissy-Saint-Leger
Paris

France

Peter Bright

[ PRPRRD]
User group

a ags
liability
Afterfourmonths of steady
growth aSpectrumuser
group now meets each week

inGloucester.
Asorganiserl’'m pleased,

althoughlmakenocharge
andinvitevisitors attheir
ownrisk. Whatliabilityam|
andotherslike myself
actually undertaking?

BG Ledbury, Gloucester

Unfortunately,insuranceis
one ofthose areas where
there are noclear-cut
answers.|spoketo two
insurance companies about
the problem, and both said
they would need full details
oftheindividual
circumstances beforethey
wouldbe abletocomment.

However,they didconfirm
thatthefirstthingtodoisto
contactthecompany
coveringyourordinary
householdinsuranceand ask
themtofindoutifyou are
covered.Iftheansweris no,
thenlsuggestyoucontacta
solicitortoseeklegal advice.
Althoughnoinsurance
company will sell you
unnecessary cover,theyare
inbusinessto{a) make
moneyand(b)protectyou,
sotheyarelikelytoerronthe
safe sideandrecommend
additional coverwherethere
isany doubt.

Thirdparty coveris
normally coveredby a
minimum premium of
perhaps£600r£70,sois an
expensive option. Ifyou also
requirecoverforaccidental
damagetomachineswhilein
yourhouse,youwill have to
askyourindividual members
tochecktheirown policies. If
they are notcovereditwill be
cheaperforthemto arrange
additional cover, which will
probably onlycost afew
poundsperyearonan
ordinary household contents
and personal effects policy.

Partoftheproblem with
insuringcomputersisthat
insurancecompanies still
apparentlythinkofthem as
huge, expensive and
vulnerable pieces of
equipment.|wasrecently
quotedan exorbitant
premiumforcoverfora
Tandy Model 100—Ithink
they were afraidthe valves

1 wouldgetbrokenintransit.

Perhapsthesimplest(and
possibly cheapest) solution
isto askasolicitortodraw up
asimpledisclaimerwhich all
memberswillbeobligedto
signonjoiningtheclub. This

is perfectly reasonableso
long as you make nocharges
tomembers.

Surya

== BEBBEH]
Electron
operating
system

lownanAcornElectron, and
althoughl’'mvery pleased
withitl’vebeen told that it
shouldhavealevel 1-00
operatingsystem, butwhen
Itype *HELP the computer
responds withOS 1-00,
indicatingthatlhavea 1-00
0sS.

ShouldlhaveanOS 1-00 or
0S 1-20? If | press ‘BREAK’
andtype 'REPORT’, (C) 1982
Acornis produced, which
indicates a BasicllROM. If
thisiscorrectandlshould
haveanOS 1-00, canlgetan
0S 1-20 andfititinthe
Electron? Where are they
available and how muchdo
theycost?

Keepupthegoodwork.
GeorgeBrown,LondonE14

WhenAcornlaunchedthe
BBC Microithad atemporary
MOSwhichwaslabelled0-1.
Whenthefull MOS was
released,itwascalled 1:0and
Acorngotitselfintotrouble
withBBCownerswho
objectedtobeingchargeda
tennerinordertoreceivea
fully-working machine (the
charge Acornmadeforthe
new MOS).

Shortly aftertherelease of
MOS 1-0,itwasfoundto
containanumberofbugs:
these were supposedly
corrected andversion 1-1
was produced. Thisdidn’t
workeither,hence MOS 1-2
—atheoretically bug-free
MOS.

Meanwhile, Acornwas
alsorewriting BBCBasicto
produce Basicll. Allnew
BBCsarethereforefitted with
MOS 1-2 andBasicll.

Whenitcametothe
Electron, Acornrewrote BBC
MOS 1-2slightlyto produce
theElectron MOS. Asthis
wasthefirstElectron MOS
release, itwascalled 1-0.

Basicll, however,is still
calledBasicllontheElectron.
Toanyonewhounderstands
the strange workings of
AcornComputersthis will
doubtlessallseem perfectly
logical. Tome, itseems
slightly silly.

Anyway, theupshotofall
thisisthat, yes, youshould
have MOS 1-0andBasicllon
yourElectron.

Onelastpointworthy of
note:theElectroncannotbe
expandedtoa 100%
BBC-compatible micro,
merelywhatan-Acorn
spokesmandescribedasan
‘equivalentspec’.

Surya

I
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Super
Expander

trecently boughtthe Super
Expandercartridge for my
VIC20.lhave written many
programsforthe
unexpandedversion,sois
thereanywaylcanimprove
my programs withthe Super
Expander?

PaulMichaelidis, Athens,
Greece

Whenmemoryexpansionis
addedtothe VIC20the
memory mapchanges: the
valuesyou POKE forthe
screenand colourdisplays
alter. Therefore, ifyou want
toexpand aprogram written
forthe unexpandedVICso
thatitwillruninyour
expanded machineyou’ll
havetochange every POKE
inthe program.

Itwould beideal ifthere
wereamachine code
programtoalterthese
addressesforyou, eitheron
itsownoras partofatoolkit,
butsuch aprogram doesn’t
existyetsoyou’llhaveto
changethemoneatatime.

Toaddtothe confusion,
the new addressesyou’ll
havetoenterwill vary
dependingonthe available
memory expansion.
Consequently, youshould
looktheseup carefullyinthe
documentation provided
withyourexpander.

Tony Hetherington ER
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THE
COMPANY
COMPUTER’

THE ,
PERSONAL
COMPUTER

Businessman Smith wants a In no time, Smith’s staff have taken
microcomputer system for his smallish ~ to computing and want a second
but buoyant company. He buys a typical machine —another £3000.

Personal Computer to start things off. :
: Brown too organises a 2nd work-
Res Sl station—he only pays £595 for an

Businessman Brown, with a similar additional screen and keyboard.

problem and a prudent eye on the Both bosses are asked to supply
future, opts for the SAGE. It costs him printers. Smith has to buy two for his
£5500, but it does have 4 times the PC’s, Brown only needs one because his

capacity and can handle upto 6 users.  SAGE was designed for sharing.



Business is good for both com-

panies, but whilst Brown'’s bill for a 6 user

system is £11,000, poor Mr. Smith has
forked out just over £21,000.

And his troubles aren’t over yet...

Because his staff need to share
the company’s information, it's going to
cost him at least an extra £4500 to
network his system together. What's
more, his dealer has recommended he
does it with a SAGE!

Vital statistics

32-bit MC 68000

2 million operations per second
256K -1MB memory

Up to 72MB storage

6 users plus printer

Total information sharing

Wide range of applications
SAGE monitor speed

up t019200 baud.

SAGE Il from £3130.
SAGE IV from £5850.

SAGE monitor/keyboard from £595.

I I T T IS I S S S S G e S ..
PCWl-I

Please send me the Sage brochure giving details and
| prices/ call me to arrange a demonstration.

Name __

Company/organisation

| Address .

|

| Telephone __

To TDI Limited, Stork House, 288-292 Hotweli Road,
| Bristol BS8 4NJ. Telephone (0272) 276447

. 0 SABE.

THE COM COMPUTER
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LinnetEvans’selection fromthe bookshelfthis month features database

managementand arevealing biography of wartime code-breaker Alan Turing.

Information Unlimited

Much water has rolled under the silicon
bridge during the thirty-odd years since
Alan Turing’s time, as this book bears
witness.

With Information Unlimited, lan
Sommerville has provided a well-
rounded summary of the state and
status of microchiptechnologytodayin
home and High Street. His main con-
cern lies with applications, even more
so with implications: the market forces
that really enable computerised medi-
cal systems, for example, and the
potential effects across the board on
society.

If this sounds rather formal, let me
add that it's written in tidy bite-size
chunks and the kind of light, versatile
style to suit any man and his dog inthe
High Street; at the end of each chapter
the author even provides a summary.
It's a nice gesture, even if smacking of
those O-level revision crammer cards.

Most of what Sommerville presents
is entirely good sense. A reasonable
coverage, it's also sufficiently up-to-
date to stay valid for a season or two.

INFORMATION
UNLIMITED

The applications and implications
of information technology

IAN SOMMERVILLE

Even so, he probably underestimates
the unfathomable conservatism of the
Great British public, particularly when
hitting a target such as the cashless
society. Forty per cent of adults in the
UK don’t have a bank account, and half
of them — I'll bet my meagre week's

wages — will be privileged or smart
enough to sidestep the great god EFT
(electronic funds transfer) for a long
time yet.

There's also the various flies in the
ointment. The cash dispensers around
any shopping centre have always run
dry by 4pm on Saturdays.

Information  Unlimited  doesn’t
attempt to be a whole study of the

_subject, though it tries quite often to be

a holistic one. Slightly annoying is the
constant use, when looking to the
future, of ‘will’when ‘might’ or ‘could’ is
the rightful mode.

But it's food for thought. For exam-
ple,theblack economy—the casual bar
job, and so on—could this anarchically
block the whole cashless society fan-
dango? After all, at the end of the line
we'll all be too isolated and lost for
words after being locked up with our TV
monitors for years to be able to barter
window cleaning for tax consultancy.
On Prestel, of course.

information Unlimited
Author:lanSommerville
Publisher: Addison-Wesley
Price: £6.95

Data Base
Management Systems

Perhaps, if you had a Zenith instead of
an Apple, you might be buying Mr
Kruglinski’s book instead of Mr Wads-
worth’s (see below). You would then
find yourself with a slightly fatter
volume for the same price, despite the
truly minimalist dollar exchange rate.
You'd very likely already be on the
thought-path to spending a few dollars
more on the genuine branded product.

Before that particular fate-worse-
than,you’'d have found againaneatand
nimble intro to databases in principle.
The author firmly believes that All Good
Readers Deserve Databases, but since
his scope runs from simple file man-
agement systems upwards, it's a
democratic assumption.

His eye is now turned more to
extended/business usage in the sense
thatquestions ofsecurity, fail-safesand
guery languages come before the first
utterance of ‘zip code’. Equally, the
reader is guided through the relative
merits of file management, relational
and network/hierarchical DBMS'’s
(yup!) before the first ‘social security
number’ shows its chilly face. This

d‘\o-muwanwml
i Data Base A Guide to Microcomputer Software
Management Systems

E

Tt Kamiggiinsm:

sectionincludes notes on some general
points such as access time and disk
capacity, with a sensible sideways
glance at the hardware environment.
With this backdrop, the greater part

88PCW

of the book then explores some pro-
prietary systems, all CP/M. Prominent
among these are Condor, dBasell,
FMS-80 and MDBSIIL. in each instance,
a full manual-type description is given
along with plenty of comment on the
system’s real-time performance
learning curve, Benchtest timings, and
so forth. You should then be in a
reasonable position to make your own
judgements on these major packages.

A number of other packages are
summarised, but more on the level of
the DBMS overviews that appearin the
glossy monthly business computing .
mags. Omitted altogether are Perfect
Filer, now making inroads in this
country, and the UK-grown Superfile.
Meanwhile, The Quad and Selector V
have not, to my knowledge, been seen
on these shores at all (and would
probably be taken for hangover Mod
revival bands if they were).

These are minor criticisms, however,
and shouldn’t sully the real purpose of
this business-like but very readable
book.

DataBase Management Systems
Author: David Kruglinski
Publisher: Osborne/McGraw-Hill
Price: £12.95
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Database Management
for the Apple

Tubthump time. Why do publishers
needto putaname{and apicture) ofthe
particular computer on a-book jacket?
It's to sell a dedicated title to one group
of dedicated owners, of course. This
then means that all other punters go
elsewhere.

Not that there’s anything amiss with
having alle onthe kitchentable. There’'s
a lot of them about. Some Apple
owners are going to feel cheesedin any
case aboutshellingout£13forwhat's at
root a bumped-up program listing. The
listing — the DBMS — is in Applesoft
Basic, including (not surprisingly) the
odd POKE and CALL. However, there's
ultimately a great deal more that's
general than specific to the great big
red-and-green one.

That apart, Database Managementis
an entirely accurate title. Nat Wads-
worth writes a pithy, punchy and

ABASE
ﬂ/}t\rNAGEMEN

FOR THE APPLE S

ACCOUNTS .
140w 10 KILF MOUSIHOID
E:::‘am:m:;:,mam
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SORTMAILING1 TS

USING APPLISCPT ROUTPHS
THATARE FASY TO UNDERSUND.
AND EASY 1O PROGRAM
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#
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personalised intro to the subject of
using your computer to organise and
manipulate information. Enough is
offered on file structures, soft/search
routines and the like to give the
operation some credence forthe casual

user. However, he more actively ‘sells’
the subject with some real-timeillustra-
tions: the perennial glories of house-
hold budgets and mailing lists. He also
spends quite some time checking
through the detail, options and hand-
ling of these and other areas.

Centre stage sits The Listing (that is,
line-by-line documentation), so it
shouldn’t be too difficult (given the
correctaddressing)totranslateittoany
other appropriate dialect. As the author
clearly notes at the beginning, an FMS
scripted for simplicity of workings and
presentation — which is true — will
hardly meet everyone’s requirements
for speed and smartness, never mind
any other criteria. But as a DIY kit job it
provides a useful baseline for Higher
Things, and it's got to be a bit of fun as
well.

Sothe Apple’s just jam on the bread.

Database Managementforthe Apple
Author: Nat Wadsworth

Publisher: Hayden

Price: £12.95

Alan Turing: The Enigma

A straw poll among colleagues re-
vealed that, of those who'd even heard
of Mr Turing, not one had much idea of
who he was or what he'd done. Hence
the title of this book, which also refers
punningly to the one project he is
usually known for — breaking the
coded messages generated by the
German Enigma machines.

Alan Turing was born in London in
1912, and diedin 7954. He was (not only
by this account) a wayward, awkward
figure: blunt, scruffy, politically naive, a
great lover of the natural world as well
as a mainline mathematician and a fine
amateur athlete. His working career
was as chequered as his private life,
with an exhausting jumble of hostility
and support, triumph and neglect from
start to finish.

The Enigma project, with its utter
urgency (and underfunding and red
tape), was an almighty bootstrap to the
emergence of electronic data process-
ing, culminating in the Colossus. A
backdroptothiswasa paperthat Turing
wrote before the war, On Computable
Numbers, which resurrected an in-
terest of the long-gone Charles Bab-
bage: if you construct a (initially
mechanical) device to handle one set of
mathematical operationsthenitshould
be possible to extend thisin principle to
handle any set— in other words, to be
universal.

The Enigma is not the first biography
of Alan Turing, that honour going

ABW}‘

AN
OREW HODGES

curiously to Alan’'s mum. It's a substan-
tial book of over 500 pages, a fact which
mitigates Andrew Hodges' rather
annoying love of finding common
themes and imagery at every turn. It's
also a substantial story told with both
freshness and great attention to detait .
Vox-pop quotations are kept to a
minimum, but the author very clearly
followed an immense number of leads
and talked with dozens of colleagues
and contacts.

Hodges judges, | feel rightly so, that a
certain amount of mathematica! and
cryptoanalytical background is neces-
sary at certain points to illustrate the
moves in Turing’s life. Generally these
are sensibly and sensitively handled
and shouldn’t be a problem for non-

mathematicians reading the book,
either as a straight biography or as a
history of computer science. if any-
thing, it might have been helpful to
have a little more straight historical/
political background in the main body
of the book, instead of banking up so
much for the final chapter, the denoue-
ment.

Probably only now isitpossibletotell
this kind of story with anything like the
‘truth’. Thisisnotonly because wartime
records are now declassified, but also
because we have a quite different
attitude towards nonconformity.

Turing had intimate knowledge of
British and foreign intelligence
methods just a few years earlier. Atone
point he had acted, incredibly, as the
sole go-between from this country to
the States. Accepting Turing's
homosexuality today makes possible a
sting in Hodges' scorpion’s tail: in
those witch-hunting years, was Alan
Turing a security risk for the British
Government ranking with Burgess and
Maclean?

Whether Turing’s death shortly after-
wards, apparently from arsenic poison-
ing, was mishap, suicide or the proof of
some mathematical law of probability,
remains a pure enigma.

Alan Turing: The Enigma is a major
work at any level. Recommended.

AlanTuring: The Enigma
Author: Andrew Hodges
Publisher: Burnett Books
Price: £18.00 (hardback)
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NIGHTMARE I'ARK — CHOCK-A-BLOCK — SCOOP — CLUB GOLF
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MOUSE — PARA-SHOOT — TYPE TRAINER — ACE RACER — FIV!
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SOLO SOFTWARE

TINS CAVE — LIGHTNING PATROL — COMPUT-A-SLOT — SUPF,
'E!! — POLARIS — MIDAS — DOMINATION — INCA GOLD — UP
FAATHS — TYPE TRAINER — MATHS TANK — COUNTER-BLAST

RN MATHS — MIGHTY WRITER — BIKER — GET LOST — MUSIC

. i

' PLAIN — GLOBAL WAR Ii] — FIGHTER COMMAND — FROGGER -
)AMC — BACKGAMMON — MOON FLITE — CHESS - ATAANCED)
AL — DATABASE FILER — SPREAD-SHEET — WORD PROCESSOK -




For home or business the

————

|IBM compatible
Advance.

outstanding typewriter style keyboard that
fits within the base unit for portability and storage.

Note the large return key and position of the numeric keyboard. Fast retrieval from
storage and fast action on games is achieved by the use of the Intel 8086 16 bit
micro-processor running at 4.77 MHz.

The Advance 86A runs IBM PC software.

Specification

CPU Type

RAM

ROM

ROM Contents
Languages Included
Type of Keyboard
Keyboard Fadilities
Character Set
Method of Display
Display Facilities
Text

Graphics Resolution
Colours Avaitable
Graphics Facilities
Cassette Recorder
Interfaces Included
Sound

(Operating System
Printers

Comments

16-bit 8086 running at 4.77 MHz.

128K or 256K with parity plus 16K video

B4K.

Diagnostics, Basic, Cassette 0/S

Basic

Full 84 keys tactile

10 programmable keys

256in ROM ‘
TV, RGB, Comp/Sync colour or monochrome monitor
Full screen handling, 4 screen paged

80 x 25 0r 40 x 25

:1350 x 200 or 640 x 200

Scroll, reverse image

Audio

Cassette port, light pen, joystick, Centronics

Built-in speaker

Built-in ROM

Any using Centronics parallel interface

Hardware and software compatible with IBM PC User-upgradeable
to Model B Provision for 8087 Arithmetic Processor

For the home user start with Model A
with its massive 144K RAM, 64K ROM and

L ¥ |
The business user can upgrade to Model B by adding
the Advance Expansion box containing 2 x 5.25” disc
drives providing 720K storage at £902.18.

The Advance 86 Model B offers the business micro-
computer buyer an IBM compatible disk-based
system with twin drives, with Perfect writer, Calc, Fiter
and Speller software (MS/DOS) for anly £1250 plus
VAT & Delivery.

Advance 86 Models A & B are designed and marketed
by Advance Technology UK Ltd.

128K expansion £125 + VAT

Delivery within 30 days from receipt of payment.

“Ex VAT.

Advance Technology UK Ltd.
8A Homsey Street, London N7 8HB

01-609 0061

-----------------------------
To Advance Technology UK Ltd., 8A Hornsey Street, London N7 8HB

o Please send Model 86A, Micro-Computer & Keyboard | enclose £404.99 including VAT & Delivery. _
o Please send Model 86B which includes Model 86A plus Expansion Box & Software. | enclose £1250 plus £187.50 VAT plus £10 Delivery

O 128K expansion £125 + VAT

Name__ —

Address

Address

~ Company___

cw

Cheque/Barclaycard/Access No. _ .

PCW91
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To celebrate a full year of satisfied customers:

Our Anniversary Challenge! YOU Judge . . .

Try IANKEY for as long as you like. Test our

claims.

@ We guarantee IANKEY is the best way for
' you to improve your typing on your micro
@ We guarantee IANKEY is as superb value
as any other commercial software package in
@ We guarantee IANKEY will increase your
@ We guarantee you will

@ We guarantee your satisfaction

Show this ad to your friends. Keep it for when you

the world
micro’s productivity

JIANKEY

buy your CP/M or MSDOS micro.

Our unique unconditional guarantee: if
you are not completely satisfied with IANK-
EY, send it back for a full refund. Ask who
else dares guarantee their software for any
computer use.

IANKEY for CP/M 80 still incredible value at £29:
(£35.65 including £2 P&P and VAT)
MSDOS/PCDOS/CPM-86 versions £49 (£58.65 in-

clusive) .
Take this ad today to your dealer or order direct from IANSYST
Ltd, PCWE, FREEPOST, London N7 9BR. Tel: 01-607 5844 (24
hr answering service). CWO or VISA/ACCESS. Quote your
micro, disk format and operating system.

enjoy using

« ssevesssesesssases
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AVAILABLE AT ALL SPECTRUM SHOPS, HMV, SELFRIDGES, JOHN MENZIES,

= THE FABULOUS WANDA
T AND THE SECRET OF LIFE

for COMMODORE 64
An adult fantasy
game with Arcade Action

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

SKULL 48K SPECTRUM

The object of the gama is to collect treasure from a
maze without losing lives and thus to achieve the
highest score possible, Each item of treasureis
worth a number of points, the more treasure
collected, the higher the score, There are a number
of hazards within the maze, pitfalls, trapdoors,
portcullis and wandering SKULLS. The SKULLS
will attempt to guard the treasure by catching you
but you may find within the maze a green cross
which will give you a period of safety during which
you may attack the SKULLS..

Other features of the game are:

Inventory of collected treasure.

“Z, Totally random maze generation.
9999 levels of maze.
6 .g Score up to 999999,

or debit my Access/Barclaycard account no.

Signature S S
NAME.
ADDRESS .

DEALERS PLEASE CONTACT US FOR THE NAME OF YOUR NEAREST DISTRIBUTOR.

\ '{ THE UNIVERSE AND EVERYTHING 100% fast action machine code. Avoid the
d

Ple‘ase
1 enclose a cheque P.O. payable to GAMES MACHINE LTD., for£ ___

DEALERS ;\ND DISTRIBUTORS REQUIRED. GAMES ANP EDUCATIONAL PROGRAMMES V\!ANTED F‘OR ANY HOME S:?M‘PEJ]'IER_S

ssssessespssssssesensansse

NE

LEISURE ZONE AND ALL GOOD COMPUTER SHOPS.

NEW RELEASE
AAARGHI CONDOR for Commodore 64

EGBERT gt -
for COMMODORE 64 ] é G / o i
obstacles and hazards to climb the mountain to A tast Arcade Action Game F 2 @
reach the Spear. Then slay the Condor before it for all the family to play. o PHERN

carrles your bird off!

BARRELDROP! for 48K SPECTRUM
Poor Gordon! His drainpipes are blocked again and
the only way to clear them is to drop barrels down
them. gordon stands on the top of his roof with §
barrels. When the game starts he'll roll one down
the roof. Press SPACE to drop it through the roof
accurately'into the centre of a drainpipe and you'll
score the number of points in the pipe, which will
start to flash, and Gordon will get the barrel back for
another go. The barrel will be lost if the drop is
inaccurate, or into a pipe already filled, but - Flash
thedogis onhand! If you know you're going to lose
the barrel and you can see Flash peeping out from
the bottom-right corner, press D and Flash will save
it! Once you clean all 5 pipes, you will get a bonus,
butthere'sa sur')rise in store before you getthe next
set of pipes to fill £5.95

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

Written in 100% Machine
Code for super-fast action!
Egbert works on the
production line at ‘LEYSPACE’
It was a comfortable life until
the invasion of the TEBBITES
from the planet TOR. Egbert’s union has
been exterminated and the Tebbites have left their
deadly Pets running wild in the workplace. As if that
wasn'tenough, the evilinvaders have forced Egbert
to take care of an Egg - damaging the Egg will have
fatal consequences for poor Egbert. Egbertis now
on piecework - can he earn a decent wage? Can he
even survive? WARNING! You may get an ulcer by
playing this game.

SIX LEVELS OF SKILL.ANYBODY WHO CAN DO
LEVEL 6 SHOULD WRITE AND LET US KNOW!

ARITHMETIC FUN-TIME for T199

Elementary addition, subtraction, multiplication

and division exercises providng valuable practice

and drill for young children who are developing

their basic mathematical skills.

Uses colour graphics and sounds to give a good
resentation with the sums appearing in large

etters on a blackboard.

The Computer plays back sums which the child has

difficulty with showing the child the correct

solutions. Uses the basic TI99 console. £5.95

Games Machine Ltd., Business & Technology Centre,

F - * Fast Action - 100% Machine Cod
cE H Nairs1e Igvleolg of diH/inculff ge-cce Bessemer Drive, Stevenage, Herts. SG12DX.

£5.95 * Keyboard or Joystick Control Telephone: (0438) 316561.

TP L P L LU LI AT

WANDA I ~] SENDTO:- g8

BARRELDROP ] -

i ~— [EGBERT ] | GAMES MACHINE LTD. :

SUPERSNAILS | | | 40 Fretherne Road, 0

i o [ SNYLL Welwyn Garden City, g

! ) Herts B

. wvisa . |ARITHMETIC d

- N TOTAL g
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We ve
arrived!

We are ONE TO ONE.The service that sends your written correspondence more quickly
and cheaply. From your own microcomputer or word-processor you dial us on your
ordinary telephoneline and send us your messages. Our computers will despatch them
as telexes, priority letters, or instant mail, WORLDWIDE.

Telex: The ONE TO ONE Telex service can save the cost of a dedicated terminal and telex line. It's as simple
as typing any message. ONE TO ONE enables you to use your microcomputer or word-processor to send
and receive telexes worldwide, utilising your own telephone line.

Letters: The ONE TO ONE Letter is a high quality message (with no size limitations) in an envelope with
all the urgency of a telegram. You can be sure that it will be delivered next morning in the post — and

opened first!

Instant Mail: For less than the cost of a postage stamp you can send messages instantly to your regular
business contacts, your colleagues in other offices, your clients and suppliers. With our Instant Mail service
we give you an electronic mail box which will store and deliver messages to your instructions. Create your
own communications network! '

When you need to send the same message to a number of different destinations — from just one message
we will create your correspondence in a combination of telex, letters and instant mail — according to your
instructions. ,

Dealer Network: You may already have a micro-
computer or word-processor — if not, don’t worry, our
nationwide dealer network will help you choose the best
machine for your business needs. They will also supply you
with a Modem which connects your hardware to the telephone
line so your messages can travel down the line to us. With your.
subscription you'll have our easy to use software program with
straightforward instructions and a dealer dedicated to give you
full support.

The ONE TO ONE service is so versatile and
cost effective that any business should use it
regardless of size. For the full facts just
complete and post the coupon or call us on
our Information Line, any day, 8am to
midnight forimmediate details. Give
the pigeon arest — do ittoday

— and watch your profits soar!

r- i rrttrils
Please send me further details of ONE TO ONE as well as the location of my local ONE TO ONE decler.
l Naome S ___Position - B '
I Company — |
l Address 00000000 i :
| e A .
l i TO Postcode i = Telephone - |
I == | have/have not a micro/word processor which is S S l

Information Line — 01-730 1155 Kensington Datacom Ltd, 52 Ebury Street, London SW1W OLU. Telex: 895051 ONEONEG  PCt

-
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“WILL THE
NEXT
CLIVE

SINCLAIR
STAND UP
PLEASE.”

INNOVATION. .. in a word that's what we are
looking for from Software Specialists. We are a
major UK software house with a turnover
exceeding £30 million. Our American subsidiary
has the management resources and the
marketing experience to sell your product, as it
has already demonstrated with our own micro-
based packages in this, the biggest of

all markets.

We are looking to expand our North
American activities and your package could be
just what we are looking for. The criteria we
insist upon are that the software is original,
micro-based and unusual, with the potential
widespread industrial or commercial customer
appeal in the USA that our own products have.

So if you have a dream and it fits the bill, let
us turn it into reality. Send brief details in the
first instance to the address below. All replies
will be acknowledsged. Your information will be
treated in the strictest confidence and copyright
will be respected.

USA Opportunities
c/0 Janes Moruzzi Associates,
Fenton House,
55/57 Great Marlborough Street,
London W1V 1DD.

N A
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I Order Form Please sen

New for the 48K
Spectrum
ASSEMBLY LANGUAGE
FOR ARC ES
AND OTH

RAMS

SPECTRU
STUART NICHOLLS

The first book to teach how to use
Assembly Language!!

This book deals with the technigues
of Assembly Language programming
for games and fast moving
simulations. It assumes that the
reader has some familiarity with
Assembly Language Programming.
Content includes keyboard, pixel
movement, hi-res animation,’
interrupts, sound, and much more —
all pulled together into useful
programs towards the end of the
book.

+« Contains many useful subroutines
and ideas for use in the reader’s own
programs.

# Complete machine-code frogger
style game — ‘CROSS'

+ All Assembly Language Programs
listed in the book can be assembled
directly with the McGraw-Hill

‘ZX Spectrum Machine Code
Assembler’.

070847290 £7.95

Useful routines to help
you build your own
programs!!

SPECTRUM ARCADE
GAMES ROUTINE

This is a support tape which
contains a selection of Assembly
Language and Machine Code
Routines that will help you produce
arcade-style games programs.

The routines include:

PLOTDEMO, illustrating machine-
code routines for fast screen plotting.
REACTION, demonstrating the
machine-code high speed counting
and scoring system.

MOVEMENT, demonstrating high-
resolution multipie movements.
RND/DEMO, fast screen graphics,
using a machine-code RAND
function.

SOUND, machine-code routines for
arcade games sounds, including
*'white noise’" for explosions, gun
shots etc.

CROSS, a full arcade-game using
these techniques — if you like
‘frogger’, you'll like cross!
*McGraw-Hill Software Support
service available to all purchasers of
software.

070847304 £9.95 inc VAT

SILVER WORTH ITS
WEIGHT IN GOLD'

dme . copy/copies of Assembly I
Language for Arcade Games

i

Arcade Games Routines

Please send me
I enclose £ Signature
Name
Address

P|ease send further details of books and software in this series []

McGraw-Hill Book Company (UK) Limited
Maidenhead, Berkshire SL6 2QL, England

. copy/copies of Spectrum
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Repunits

This month Mike Mudge takes along look at Repunits and Repdigits

The first part of this month’s problem,
although very simple to formulate,
should encourage the development of
certain general integer length arithme-
tic routines. See, for example, DE
Knuth's, The Art of Computer Program-
ming, Vol 2, Semi-numerical Algo-
rithms, Addison Wesley, 1969; such
algorithms once optimised will prove
invaluable in any future empirical
number theory.

The second part, somewhat tenu-
ously related to the first, is in response
to numerous requests for further prob-
lems relating to Prime Numbers; and is
anopportunity to mention the possible
sinistersignificance of such numbersin
1984, hinted at by A Berry, The Daily
Telegraph, 9 January, 1984 together
with the paper The Fascinating Hunt for
Prime Numbersby C Pomerancein The
Scientific American, December (1982).
1) Defining a Repunit by R, = (10"

—1)/9, an integer consisting of a
string of n 1's. The problem is to
factorise R,, completely for a given
n. Thus Rz = 11, R3 = 3.37, R4 =
101.11, Rg = 271.41.

2) Noting that Repdigits {defined in
the obvious way) other than Re-
punits are always trivially compo-
site (not prime), it is known that in
common with Repunits they can
occur as long strings in primes.
Thus R3q7,2222222222 2222222222

39, 33333333333333333333 01,

1733333333 3333333333 33,
4444444444 4444444444 51 are all
primes!

Furthermore, 10%%* + 10282 — 1

consisting of 1 followed by 282 0's and
282 9'sis also prime.

Find primes containing lengthy Rep-
digits 5,6,7 and 8.

Itis likely that this section willinvolve
considerable library work and hope-
fully not too much computing, as a
variation on the usual balance between
these two activities in Numbers Count.

A prize of £10 will be awarded to the

‘best’ entry received by 1 June, 1984.
Please address all entries to Mr MR
Mudge, Room 560/A, Department of
Mathematics, University of Aston in
Birmingham, Gosta Green, Birming-
ham B4 7ET.
Note. Criteria of judgement include
limitations imposed by hardware and
the programming language chosen, so
details of these should be supplied.

The Persistence of an
Integer
Review — November 1983

The Persistence of an Integer provided
a popular challenge: with typical re-
sultsto(c)examining powersupto 2%76
radix 3 in about 32 hours of Basic on a
BBC Micro.

Parts (d) and (e) are still very much
closed books and results relating to
them would most certainly be of
interest to myself and to this month'’s
prizewinner, Mr Alan Prior of 41 Walnut
Tree Road, Shepperton, Middlesex.

Alan used Basicon his Sharp MZ-80A
with 48k and a 2MHz processor, having
first rejected Pascal and Forth: the
former due to the limitations of his
version; and the latter due to lack of
time to become familiar with the
language.

In six hours two minutes (and eight
seconds) he established 2777777
88888899 as the smallest number with
persistence 11 using a program which
handles 78 digit integer input and 255
digitintegers internally.

Attempts to find the smallest integer
with persistence 12 have so far been
unsuccessful, although tables of per-
sistence of n for n = (1) 24999, if
extended, may shed light on this
problem, should some underlying pat-
tern be revealed.

The origins of this problem, to the
best of my knowledge, are to be found
in NJA Sloane’s The Persistence of
a Number, Journal of Recreational
Mathematics, Vol 6 1973 {pp 97-98).

Note. Submissions will only be re-
turned if a suitable stamped addressed
envelope is provided.

Quickie

If 250 players enter a darts knockout
tournament, how many matches will
have been played by the time the
tournament is finally won?

Prize puzzle

Can you complete the 3x3 grid shown
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here so that the row and column
marked ‘P’ contain a prime number,
those marked 'C’' contain aperfectcube,

by JJ Clessa

and those marked 'S’ contain a perfect
square.

January prize puzzle

A very mediocre response to the
January puzzle, about 50 entries only.
Perhaps it was more difficult than
usual, or maybe my readers are spend-
ing their time on the puzzles to win the
Apricot.

However, many of those who did
submit entries found quite a lot more to
the puzzle than | realised. Clearly, there
are many solutions, the smaliest of
which (with 7 digits) is 1000146, whose
divisors total 2286144 (1512%). The
largest is 9998508 which is 50402.

The winner was chosen by a draw,

SURE LINES VST,

oJ(o

and the lucky entrant was from Milan,
Italy — Mr Giorgio Vincenti. He only

submitted one solution, 1380527,
whose divisors sum to 11762 but it was
enough to win the prize. Congratula-
tions, Giorgio, your prize is on its way.

Incidentally, solutions should always
be submitted on postcards or the backs
of sealed enveiopes. Normally solu-
tions on letters are ineligible for prizes,
but since we forgot to state this in the
January puzzie we let it go by this once.
But don’t forget — letters if you want to
correspond, postcards for the puzzie
entries. I
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Compurter

Puzzles

TiredofcompletingThe Times ¢rossword

innotimeatall? Looking forthe greatestmental challenge '

sincethe Rubik Cube? Tony Hetherington presents

anew breedofcomputerprogramsdesignedtotestand

tantalise yourpuzzle-solving abilities.

The claim to fame of computers is their
ability to solve problems and puzzles
thousands of times faster than the

averagehuman. Soitisstrangetofinda.

family of programs which enables
computers to set problems for humans
to solve.

Man has been obsessed with puzzles
for generations, ranging from why
toast always falls on the carpetjam side

down to the infuriating Rubik Cube, so

perhaps computer puzzles are just a
natural progression in man’s quest to
boggle his mind completely.

It is important to establish the range
of programs mentioned since one
could argue that many of the so called
‘adventure games’ are little morethan a
series of puzzles. The problem is
confounded by the many solo games
which are little more than simple
puzzles.

In this article | shall attempt to
concentrate on the true breed of com-
puter puzzles: digital developments of
puzzles, usually wooden, which occupy
coffee tables with the sole ambition of
annoying people at cocktail parties.

The main drawback in transferring
brainteasers to computer is. that the
hopefulsolveronlyhasascreentostare
at. The absence of something tactile
means that such puzzles must and can
only be solved while the user is in front
of the screen. This is unfortunate since
puzzles enjoy great popularity among
travellers, and it's uncertain that the
same interest will remain in a less
portable medium. Although portable
computers may well be the answer, at
present the gamut of puzzle software is
only available for the more popular and
stationary micros.

What are the advantages a computer
can offer to a resourceful puzzler? The
following reviews illustrate the main
advantage of a digital puzzle — the use
of more than two dimensions. The
three dimensional crossword puzzle,
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forexample, is easily programmed into
acomputerwhileitistotally beyondthe
resources of newspaper presentation.

Computers tend to hide the solution
from ‘accidental’ glances, therefore
almost eliminating cheating. | say
‘almost’, since cheats are a particularly
innovative breed. Besides, at least one
ofthe puzzles below can be solved with
the aid of a video recorder.

So what should you look for if you
wantto buy a computer puzzle? As with
computer games, you should first look
for an original idea that captures your
imagination, otherwise you will tire of
the product rapidly and will feel you
have wasted your money. The puzzle
should usethefacilities ofthe computer
well: the graphics and sound should
enhance the program rather than hin-
der it. It should also be interesting and
challenging while not impossible to
fathom out: only a few eccentrics enjoy
pursuing the unobtainable.

Finally, the program should be good
value for money, particularly as a
computer cassette is about ten times
the price of a standard puzzle book.
Consequently, it is an advantage if the
puzzle is still a challenge after several
attempts.

It is difficult to put a numerical value
to these requirements, but in order to
present meaningful reviews | shali
attempt to do just that. Following each
review is a series of marks, expressed
as percentages. These ratings sum-
marise my opinion of that particular
computer puzzle. Here is an explana-
tion of the scoring:

Novelty: anindication of the originality
of the idea behind the puzzle.

Use of machine: how well the compu-
ter’s abilities have been utilised.

Grey matter: a measurement of the
percentage of ‘intelligence’ required to
solve the puzzle.

Value: taking everything into account,
is it worth the money?

Y







Jumbly

Supplier: DK'tronics
Computer: ZX Spectrum
Price: £6.95

Jumbly is the computer version of
those squared-slider puzzles, where
squares are moved around inside a
plastic frame until a picture is formed.

Jumbly has taken this idea and
developed it into an extremely neat
package containing numerous such
puzzles. The reward for solving one
puzzle within a set number of moves is
access to the next. You can jump a few
by guessing the name of future pic-
tures, but in my experience this is a
particularly non-productive pursuit.

Luckily, DK'tronics was kind enough
to furnish me with the names of other
pictures so |couldsamplethem without
having to work up the hierarchy.

The later ones proved to be impos-
sible, since not only do they contain
animated pictures but some scroll
across the screen. In other words, you
are trying to match continually chang-
ing pieces. To helpyou, only pieces that
are correctly placed are displayed in full
colour, the others appear in inverse or
only two colours. Be warned, however
— in some screens the entire colour
scheme changes, throwing you com-
pletely off the track.

The graphics, particularly the anima-
tion and screen scrolling, are reason
enough to buy this excellent program.

Novelty 65%
Use of machine 100%
Grey matter 70%
Value 80%
The Ultimate Crossword
Supplier: Alien

Computer: BBCB,Commodore 64 and
Spectrum

Price: £14.95

if you've ever stared with envy at the

commuters who complete The Times
crossword in no time at all between
London and Brighton, then The Ulti-
mate Crossword is for you.

Humble crosswords have been the
source of many ideas as the market has
been bombarded with interacting word
products — from crossword wallpos-
ters to toilet rolls and jigsaw puzzles.
Thisis notthe firstcomputer crossword
puzzle, but it does put the computer’s
powers to good use as it's a three
dimensional crossword.

The puzzie is 30 normal crossword
puzzles intertwined to form a 15 by 15
squared cube. Fifteen of these puzzles
lie on top of each other and when the
cube is viewed from the side a further
fifteen puzzles are formed. Conse-
quently, as solutions are entered for
one crossword, you will be filling in
letters inthe others. A ten letter answer
will affect eleven of the puzzles — the
one containing the word and thetenthe
word passes through. This means that
you must be sure of your answer before
entering it because mistakes have
drastic effects.

The instruction book supplied with
the program contains all the clues
(approximately 40 per puzzle} and the
coordinates at which the answers
should be entered. These can be
entered in any sequence and changed
at will.

Any crossword puzzle is only as good
asitsclues:lonlymanagedtosolveten.
I’'m sure this program will provide a
challenge for most crossword buffs.

The only remaining problem is find-
ing somewhere to plug your computer
in on the 08.22 to Kings Cross.

Novelty 60%
Use of machine 70%
Grey matter 95%
Value 80%

Puzzler

Supplier: Shards Software
Computer: Dragon 32
Price: £8.95

Puzzler is another unscramble-the-
picture style puzzle and contains three
different versions with a common
theme. A two-colour picture is display-
ed on the screen for a few moments
before itis jumbled up for you to solve.
By means of swapping pairs of pieces
the picture is unscrambled.

The choice of pictures is disappoint-
ing — only four to choose from. The
graphics are also a let down: fuzzy and
very slow. The different versions must

be loaded in separately, and have the
inspiring titles Puz1, Puz2 and Puz3.

In Puz1, the picture is divided into 12
pieces and a choice of four skill levels
determines the number of swaps avail-
able to solve the puzzle. You are only
given a setamount of time to enter your
move, otherwise the computer will doit
for you. Obviously this time limit is
generous in level 1 of Puzl, but as the
levels rise it becomes a challenging
feature of the puzzle.

Puz2 divides the pictures into 24
pieces and drastically reduces the time
available for entering moves.

In Puz3, one of the swapped pieces
changes colour and this must be
corrected (by. swapping it with itself}
before the puzzle can be solved.

Novelty 40%
Use of machine 60%
Grey matter 50%
Value 55%

The Slicker Puzzle

Supplier: DK'tronics

Computer: Commodore 64, VIC 20,
BBCand Spectrum

Price: £6.95

A quickglance atthecoverofthis puzzie
and you would be excused for thinking
thatit’s called The Sucker Puzzie, which
is appropriate since you have to be
some sort of sucker to attempt it in the
first place.

The puzzle consists of 16 rows of 16
coloured triangles arranged symmetri-
cally. These are jumbled up by the
computer which moves whole rows
and columns, and it's up to you to
unscrambile it within a target set by the
machine.

Should you be successful then a
garbled message is displayed on the
screen. This remains garbled until you
successfully solve a puzzle at level 8
which, believe me, is almost im-
possible.

The rows and columns are moved in
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the Commodore 64 version either by
pressing the required key letter or by
moving the joystick and pressing the
fire button. Each press of the button
shifts a row or column along one piece.
To give you some idea of how the
puzzle's difficulty increases as you go
through the eight levels, level one
requires approximately 10 moves
whereas level eight puzzles must be
solved in around 160 moves.

To make this program completely
irritating the program actually demons-
trates how to solve the puzzle before
you attempt it. This is unfortunately
performed at warp factor six and
impossible forthe humaneyeto follow,
so in general you’re on your own.

Novelty 85%
Useof machine 80%
Grey matter 90%
Value 85%

Romik Cube

Supplier: Romik Software
Computer: Dragon 32
Price: £6.99

No survey of puzzles, computer or
otherwise, is complete without the
inclusion ofthe Rubik Cube. This puzzle
has been the cause of more brain and
finger mangling than all the others put
together. The computer version ex-
tends the puzzle to impossible limits.
included in the package are three
offerings: astandard or practicecube, a
time cube and a four dimensional
version.

The practice option is a standard
Rubik Cube and is supplied to enable
you to learn the necessary commands
in order to rotate the faces and thereby
solve the cube.

Once you have mastered the practice
cube you are ready to tackle the time
cube. Initially this seems deceptively
simple, as it only has three colours
instead of the usual six, but whenever
you're about to solve the cube (approx-
imately every 80 seconds), the faces
changecolour. The objectistosolve the
puzzlein such away thatitstays solved,
even after a colour change.

When you're ready to move on from
the time cube, either because you've
solved it or you've pounded your

" Dragon to death, you should try the 4D
or ‘space’ cube. The 4D cube is four
standard cubes that must be solved
simultaneously. However, they are
interconnected so if youmove aface on
one cubethen the same movement will

be performed on the others. You can
also move segments from one cube to
another which may or may not help.

Novelty 80%
Use of machine 70%
Grey matter 75%
Value 70%

Flippit

Supplier: Sinclair
Computer: ZX Spectrum
Price: £9.95

Flippit is Sinclair's deceptively simple
entry into the mind-boggling market.
The puzzle consists of nine Flippit
pieces which are divided up into three
groups of coloured pieces: red, blue
and green. Each piece has arranged
around its corners 0, 1, 2 or 3dots, and
the object of the puzzle isto arrange the
pieces so that every row, column and
main diagonal adds up to exactly nine
dots.

To enable you to do this, pieces can
be swapped, turned clockwise and
anticlockwise and even flipped around
any of four axes.

| should warn you that each colour
group of pieces has a unique arrange-
ment of dots and no amount of turning
or flipping will turn a blue piece into a
yvellow piece.

Each piece has a single letter code by
which itis flipped and turned through a

series of simple commands. For exam-
ple, AM turns piece A clockwise by 90
degrees. These commands are per-
manently displayed on the right hand
side of the screen, as are running dot
totalsforeach row, columnand diagon-
al. These indicatorsshow the difference
between the row total and the required
nine dots: red numbers if there are too
many dots, inverse for too few.

Should you find a correct solution
then all the pieces turn red and the
computer bleeps at you as a reward for
all your efforts.

Flippit can also be played competi-
tively, with the players solving the
puzzie in turn within a target set by the
first player. This is displayed on the
screen alongside the running total of
moves taken.

Should you not only solve the puzzle
but also beat your opponent’s target,
you are given the ultimate in Flippit
accolades: red pieces, bleeping noises
and a new colour border!

To add to the excitement, you can
choose between re-running the puzzle
with the same initial piece positions or
starting afresh with shuffled dots—you
can even swap the dots for numbers.

The graphics are sufficiently quick
and smooth so as not to distract the
concentration needed for success. In-
cidentally, don‘t be too surprised if
Flippitees indulge in strange gesticula-
tions while in the depths of concentra-
tion: they will merely be trying to
determine the resuiting dot pattern
after a piece has been flipped.

Although Flippit is enjoyable to solve
and is well implemented on the Spec-
trum,lcan‘thelpfeeling thatitwould be
more at home on a coffee table in a
more tangible format.

Novelty 50%
Useof machine 55%
Grey matter 50%
Value 50%

‘Firstyou havetoworkouthowto assemblethecomputer, thenyousolve the
anagramsforthemanual, andfinally you haveto guess whatthe puzzie is!’
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Before you buy a micro,

self some searching
questions.
Exactly whydo1
wantone?

Do I want my kids to
turn out like Mr.Spock?
Will I get bored in six
months?
Do Iwant to develop
my taxi into a multi
million transport corporation?

ommodore SX 64
HaveIgotenoughinthe bank this
month or do I need credit?

Youll need to ask some equally
searching questions of the salesmen
youre likely to encounter.

Firstsnag.Youmay find theyknow

lessabout the machines than you do.
In case you know less than them,

Sinclair Spectrum 48

Computers store information in
the form of a binary code.

Asingledigitinthat code takesup
abyte AKylobyte isabout a thousand
bytes, whichis abbreviated to K.

How man
you try before

P youll need to ask your-

heresa quickgrounding in the jargon.

CommodoreVIC64 ‘

All of

A 1K computer would have a
memory big enough to store about 25
lines of text, not really enough to be of
any use.

And not all of that memory would
beavailable for your use.

Read Only Memory (ROM for
short) is the part of the computer's
memory that you don't have access to.

Instead, 1t 1s used to store the
information the computer needs for
1ts operations.

The memory you're interested in
as a user is RAM or Random Access
Memory.

You use this partof the memoryto
load your information onto.

But when you switch the machine
off, it promptly forgets all the inform-
ation you spent ages typing 1n.

You need to be able to store it
somewhere.

The easlest and cheapest way to
dothisisonanaudio cassette recorder

More information can be stored




>ros should

you buy one?

eml

on floppy disks. The normal 5%4" size
~an store more than 100K.

If that information was news to
you, youd probably be interested in
rying the Sinclair Spectrum, or the
Atari 600XL.

Both are ideal starter computers,

vith 16K memories, and both can be
1pgraded withadd on memory packs

ind a wide range of hardware. And,

nost important of all there's already
nasses of software available.

You can plug game cartridges
straight into the Spectrum and with
he Atari you can start with ‘My First
Alphabet’ and go right through to

TeachYourself Conversational French'.
Add on the optional 64 K memory,

ind you'll have auseful small business
~omputer,complete withsoftware like
AtariWriter for word processing.(You
w1ll also be able to boast that you built
your own Atar1 800X).

If you truly have ambitions for
your business,there'sthe Commodore
SX64 personal computer.

Rcorn Electron

Atari

It has built-in highresolution -
monitor and disk drives, which
meansit's transportable, com-
pact and doesn't have spaghetti
problems.

Soitmakes your businesslook
smarter before youve evenruna
financial planning programme.

Acorm BBC-B

These are just some of the
computersyoucanhaveahands-on
experience with at Laskys.

Pricesstartat £99 and there's
interest free creditand a very pro-
fessional after salesservice.(Weknow
what it's like having your whole
business depending onthe reliability
ofa computer.)

As you can see, we've done
everything to make it easy for you to
find your way to a micro that you'll be
happy with.

\

Commodore 64

And if youthink trying all the
micros in Laskys sounds like a lot of
troubletogoto,it'salot less hasslethan
tryingto makedowiththewrongmicro.

B word of advice about micros:

7
Apple IIE

PRICES DO NOT INCLUDE MONITOR FEATURED UNLESS OTHERWISE SPECIFIED.



ARAB RAM, the ingenious Saudi invention that converts
your SSIMCISNr- zX81into the First Arabic

Personal Computer in the world.

Do not miss this opportunity send your cheque now.

450
SR

RAMEZ HALABY & CO.
P.0.BOX: 147, JEDDAH,
SAUDI ARABIA

TEL: 660-4212

TELEX: 402276 AUTORAM SJ
CABLE: AUTORAM JEDDAH
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48 JUNCTION ROAD, ARCHWAY, LONDON N19 5RD
TELEPHONE: 01-263 7341

238 THE BROADWAY, MUSWELL HILL, LONDON N10
TELEPHONE: 01-883 3705

ONE SUCCESS ... AFTER ANOTHER
GO coRTHWITH

o SIUST apricot

THE 4th generation
personal computer

TYPICAL SOFTWARE NOW

AVAILABLE ON BOTH FEATURES
MACHINES
v Sirius and IBM compatible
% Sales, purchase, nominal ledgers % Unique two line MicroScreen'™
¥ Invoicing and order processing % MicroScreen™ turns into full function
% Stock control calculator
% Word processing % Built-in auto dial modem option
% Database management % 3:5"disk technology

CALL US NOW FOR A NO OBLIGATION DEMONSTRATION

PCW103



ENCHTES

Coleco Adam

Sometimeago, Atarirealisedthatitwouldn’ttakealotofworktoturn
its games machineintoamicro. Now Coleco, the company which
roduced Cabbage Patch Kids, has donethesame forits ColecoVision
homeentertainmentcentre. Suryatakes alookatits Adam computer module.




There are probably three main routes
into the home computer manufactur-
ing business: the electronics com-
panies like Sinclair which moved natur-
ally into computing; the business com-
puter companies like Commodore
which moved downwardinto the home
market; and finally the -electronic
games companies which have ex-
panded into the home computing
market as we have seen with Atari.
Coleco belongs to the third category.
The company has recently gone the
same way as Atari and produced an
‘add-on’ system to turn the Coleco-
Vision TV games console into a stand-
ard microcomputer.

A standalone Coleco Adam system is
expected to be available later on this
year. To begin with you will buy the
ColecoVision Computer ‘Module’ add-
on, which is the product reviewed here.

Hardware

The add-on system presupposes that
you already have the ColecoVision
games console. If you don’t have this,
add £150 to the price and become the
proud owner of a games console.

Everything else you need comes in a
single, very large box. It contains the
‘memory module’, keyboard, daisy-
wheel printer, power-pack, three
manuals, a frame for connecting the
memory module to the games console
together with all the necessary con-
necting leads and a clip-on joystick
holder. The memory module incorpo-
rates a digital cassette drive, and three
cassettes are supplied for use with this.
Connecting the individual units takes
aboutten minutes the firsttime, butis a
two-minute job once you know where
everything goes.

The keyboard is slightly smaller than
an Electron. It is connected to the main
unit via a 75cm long coil cable. The
connector is like a scaled-down tele-
phone jack. The keyboard has 75 keys,
and one of the ColecoVision joysticks
can be clipped onto the right hand side
of the keyboard to provide a useful
numeric keypad too. | liked this
arrangement, since it gives the choice
of an extended keyboard with the
convenience of a numeric keypad, or a
more compact one without.

The feel of the keyboard is spongey.
I've used far worse, but the Adam
keyboard doesn’t compare with some-
thing like the BBC. But the layout is well
designed. All the standard keys are
where you'd expect to find them, and
special-purpose keys are sensibly
placed. Cursor-control keys are laid out
in adiamondshape, withthe HOME key
in the centre. The six keys dedicated to
the built-in text editor are in a block
above the cursor keys, and the prog-
rammable function keys run across the
top of the keyboard. The keyboard is
colour-coded: the qgwerty keys are
white; SHIFT, RETURN, TAB, are grey;
and the programmable keys are black.
The programmable keys are labelied

-—_
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“...likesplintering bamboo canes’—the SmartWriter printer

using Roman numerals to avoid confu-
sion with the ordinary numeric keys.
The RETURN key is well-placed and
adequately sized.

The system has two reset keys. The
first is the games console reset, which
selects and initialises the ColecoVision
system. The second is located on the
top of the memory module. This
initialises and selects the Adam, auto-
loading whatever happens to be in the
data drive or, in default, dropping into
the built-in text editor. Either reset is
fatalif you are in the process of creating
either a program or text file, but both
are well away from the keyboard and
therefore unlikely to be pressed
accidentally. The Adam’s reset switch
has an additional safeguard in that itis
recessed and must be pulled towards
you rather than pressed.

Digital datapacks

The data drive differs from a standard
cassette player in two ways: firstly, it
uses preformatted tapes so that it can
simulate random access files; and
secondly itrecords data in digital rather

than analogue form. Itis very similar to
the lkon Hobbit (reviewed in PCW
January), except that the Adam drive
uses standard-sized cassettes whereas
the Hobbit uses minicassettes.

Unlike the Hobbit or Microdrive
systems, Adam data cassettes are not
formatted by the system but are sup-
plied preformatted by Coleco. This is
less than ideal in that — as with
Microdrives — users are dependent
upon a single supplier: both price and
availability are correspondingly uncer-
tain. Coleco'’s justification for this poli-
cy is that users would otherwise be
tempted to buy poor quality tapes
which are not data-certified in order to
save money — and then blame the
system when they find that subsequent
loading and saving prove unreliable.

The total formatted capacity of a data
cassette is 500k. On Coleco’s estimate
of an average 2k text per A4 page, this
equals 250 pages per cassette — a
respectable capacity even by disk stan-
dards. The system has room for a
second data drive, though this is not
available as yet.
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The datadrive hasreasonable access
times — a file directory takes about ten
seconds to read in from tape. Second
and subsequent file directories take
only two or three seconds. | assume
| from this that the Adam stores the last
directory andtapeidentifierinRAM and
simply checks whether the tape has
been changed. | say ‘assume’ since
none of the supplied documentation
comes anywhere nearbeing a technical
reference manual, and details such as

how the system works are obviously |

notintendedforthelikes of youand me.

The memory module and ColecoVi-
sion system together give — according
to Coleco— atotal RAM capacity of 80k.
While 64k of thisis available to machine
code programs, ‘PRINT FRE(1)’ in Basic
responds with 28k.

Printer

Coleco is, to my knowledge, the only
manufacturer to supply a printer as a
non-optical part of a complete home
computer system. The policy is an odd
one: the home computer market is a
fiercely competitive one, and this prin-
ter probably accounts for about £200 of
the total price. Though a printer would
be essential to some users and is
always a useful thing to have around, to
most hobbyists a printer is a luxury to
be considered once their bank balance
has recovered from the purchase of the
computer itself. This policy perhaps is
evidencethatColeco believesthatitcan
make its markonthebusinessaswell as
the home market — a bundled printer
would not be out of place in a business
system.

Idon’tthink I’'m doing the ‘SmartWri-
ter’ printerany injustice by saying thatit
is apparent from both appearance and
operation that the designers were told
to come up with a printer which could
be produced as cheaply as is humanly
possible. itworks. That's the only thing |
can honestly find to say in its favour.
The 'SmartWriter’ is slow (8-10cps) and
extremely noisy. It sounds like some-
one splintering about half a dozen
bamboo canes excrutiatingly slowly.
The company comments: ‘It's no more
noisy than a typewriter would be.’ The
print quality is more on a par with a
cheap electric typewriter than a letter-
quality printer.

The whole system takes its power via
the printer. A single lead connects the
printer to the system unit, carrying
power via the printer to the computer,
and data from the computer to the
printer. Thedual-purposeleadisagood
idea. Provided the two sets of wires are
well-insulated from each other — as
they appear to be — it's an effective
method of cutting down on the number
of leads wandering around. The prob-

The 75-key keyboard: spongey, but well laid-out

lem is that the power goes via the
printer to the Adam, and not the other
way round. This means thatthe compu-
ter cannot be used without the printer
attached. The printer is quite large —
measuring 37x35x14cm — and the
connecting lead is not long enough to
allow the printer to sit underneath the
desk holding the computer. By the time
you've gotthe gamesconsole, memory
module, keyboard, printer and TV onto
your desk, there’'s not a lot of room for
anything else.

There are no parallel or serial inter-
faces. You have a printer already, of
course, and Coleco promises anadd-on
modem, but in either case you either
like the one Coleco supplies or do
without. The only uncommitted inter-
face is the edge-connector at the right
hand. side of the memory module,
thoughif Coleco produces the 64k RAM
pack, modem and disk drive as prom-

ised, this interface is going to be kept-

pretty busy.

The display, too, is limited to a TV:
there are no sockets or leads to allow
any form of monitor to be hooked up.
Thisis a pity, sincethe Adam’s graphics
are quite impressive. It also belies the
idea of the machine being used for
businessuse: |can‘tsee business users
putting up with the quality of a TV
display.

Software

The Adam has an advantage over most
new machines in that it already has an
established library of games software:
since you have to buy the ColecoVision
games console as part of the system,
you can, of course, run any of the
ColecoVision games cartridges. The
catch is that you are buying games
console software designed to be oper-

ated using a joystick with fire buttons, a

numeric keypad and no more. Conse-
quently, there is no shortage of -all-
action, arcade-style, machine code
games with flashy graphics and im-
pressive sound affects, but that's it.
‘Donkey Kong’ may be fun, but it very
quickly grows tiresome.

The Adam comes supplied withthree
pieces of software: a Basic interpreter,
an arcade-style game ‘Buck Rogers’
and atexteditor builtinto ROM. The text
editor has asimilarname tothe printer:
‘SmartWord'.

When you switchthe machineon, the
system checks for a tape in the data
drive. If the tape is either blank or
contains text files, the system assumes
that you want to use SmartWord. If the
tape is a machine code program, it
loadsandrunsit. Ifthetape containsthe
Basic interpreter, it loads this. If there is
no tape in the drive, the Adam defaults
to SmartWord. This is the first justifica-
tion I've seen for the word ‘Smart’
which is plastered over practically
everything.

SmartWord

Assuming you have either nothing, a
blank tape or text files in the data drive,
the system calls SmartWord from
ROM. The-printer resets itself, noisily,
and the ‘Adam’s Electronic Typewriter’
display appears on the screen.
‘Adam'’s Electronic typewriter’ is just
that. You press a character on the
keyboard, and itis immediately printed
on the printer. To enter the full text
editor, you press the ESCAPE/WP key.
Since the ‘SmartWriter’ screen is
only 36 columns by 20 lines, it cannot
work on the ‘what-you-see-is-what-
you-get’ principle. It overcomes this
handicap remarkably well, tackling the
problem by displaying both horizontal
and vertical rulers. These rulers indi-
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Over the past seven years, we’ve got used to solving other peoples’ problems.

The chances are we have the answers to your computer queries, too.
We’ll suggest the system that will best fit into your business environment,
help you put the pieces together, and show you how data processing
completes the picture.

In other words, pre-sales advice, installation and training, plus full
technical support, are all part of our comprehensive service.

Call us today, and we’ll arrange a free demonstration.

NEC % = apricot

Telephone or write now

e, i ERITNFID AM

Interam Computer Store, NS W I GENENRS W Y =
FREEPOST, MICROCOMPUTER SPECIALISTS

46 Balham High Road,

London, SW12 OBR. 1 SO BATTERSEA PARK ROAD, LONDONSWII N
Tel: 01-675 5325 Telex: 925859 Qi S e
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If your Computer hasn't got
Printer you haven'tgot an

The ABLE printer 40 i$ the ideal low cost listing Printer compatible

with most parallel output micro computers. Printing up to 40
alphanumeric characters per line in approximately 65
characters per second and graphics,the unit is out- standing
value for a program listing Printer.

ABLE printer 40 features:—

® Utilises ordinary 2% ‘tally roll' paper
@ Red/Black replaceable ribbon
@ Built in mains supply ® Injection moulded case
@ On/Off mains switch ® Line feed—select, de-
select switch. ® Reliable Citizen printer mechanism
@ Centronics parallel interface.

-_—" - e L GE T G B am = 1‘

NI For colour leaflet, specification sheet and order form, complete the

coupon today. Or for immediate action send cheque/P.O. B
for €119 inc. V.AT. & carriage or telephone 0606 48621 I

ABLE 6:1 ‘ NAME l
systems Lim|ted| ADDRESS :

UNIT 3, KINGFISHER COURT, NORTHWICH,I
CHESHIRE, CW9 7TU TEL: NORTHWICH {0606) 4862112 L = u _T*L e —

THE
PRINT MICROCOMPUTER 4
Listings 200 LPM (600 Characters-Per-Second) LINE PRINTER %o b
Data Processing 150 LPM (330 Characters-Per-Second) @ Q’. A
Word Processing 80 LPM (180 Characters-Per-Second) q @ o
Waordstar compatible 140 Character Sets b ,o
Underlining and Double Height 6 part copy
Forms length switch
{downloadable) Programmable handshake

GRAPHICS P e

Speed ins/min Resolution dots/inch
High 278 50x 50
Medium 16.7 60x 72

Low 8.3 100 x 100
Optional Label/Forms/Barcode processor

The above brief specifications show that the MVP will
replace the Daisy wheel printer, the Serial Matrix
printer, and the Graphics plotter. Speeds for Word
Processing, are 4-5 times faster than Daisy wheel
printers and Bar Code printing is 10-40 times faster
than a serial matrix printer. Whether for a single user, a
multiple user, a network system, for business,
scientific, engineering; the MVP is the Total Solution.

Send for detailed literature and print samples. ‘ f -
TRADE AND END USER ENQUIRIES WELCOME. THE ONE PRINTER SOLUTION FOR ALL
MICROCOMPUTERS AND MICROSYSTEMS

= | JN I UERSAL MICROPERIPHERALS. .
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cate the current margin and tab set-
tings, and give a graphical indication of
the current cursor position as it will
appear when itis printed.

When you first enter SmartWord, the
display shows horizontal and vertical
rules, a 72-character ‘current line’ win-
dow at the bottom of the screen and the
functions assigned to the programm-
able function keys. You are automati-
cally in a new, as yet unnamed, file. All
you have to do to begin your document
is start typing.

As you enter text, it appears in the
black ‘window’ at the bottom of the
screen. Thiswindow is designedto look
like a typewriter platen which | tried to
think of as just part of the wonderful
variety of life. It didn’t make it any less
silly, but it helped. By default, the
line-length is 60 characters. When you
reach the right hand margin, Smart-
Word automatically wordwraps and
scrolls the text upwards.

Editing is straightforward, and you
can edit any part of the document: the
highlighted window has no signifi-
cance other than to indicate the part of
the document you are working on. As
you use the cursor keys to find the text
you want to edit, the screen scrolls
upwards or downwards until the line to
be edited appears in the window. To
overtype, you simply position the
cursor using the arrow keys and type in
the new text. The old textis overwritten.
To insert text, you press the INSERT
key. The prompt ‘Insert/Type text’
appears onthescreen, and textentered
at this point is inserted at the cursor
position. The function key definitions
change to allow you to insert page
breaks and subscript/superscript con-
trolcodes. When you pressfunction key
‘'VI' to indicate that you are 'DONE’, the
auto-wordwrap sorts itself out, refor-
matting as necessary.

The procedure for deleting text is
much the same. You positionthe cursor
and highlight the text you want to
delete. Function key IV’ toggles the
highlighting on/off, ‘V' cancels high-
highting (so that you can change your

mind) and the DELETE key then per-
formsthe deletion. When you pressthe
DELETE key, it will check by displaying
an 'Are you sure?’ prompt. If you press
DELETE to confirm, the deletion is
carried out. If you do not want to
proceed with the deletion, ESCAPE
cancels the command.

Be warned, however! If you press the
DELETE key before highlighting the
text, SmartWord assumes that you
know what you are doing and does not
present the ‘Are you sure?’ prompt.

If you do accidentally delete text,
though, all is not lost provided that you
realise your mistake before pressing
anything else. For the Adam has that
most wondrous of keys, UNDO! Smart-
Word has two dangerous options:
delete text; and clear text from mem-
ory.When the program performs either
of these operations, the text is not
actually deleted from RAM, but merely
cleared from the screen and marked as
OK to overwrite. The UNDO key simply
removes the ‘OK to overwrite’ flag and
restores the text to the screen.

Function key ‘I’ takes you into the
print-format menu. This allows you to
set vertical and horizontal margins,
tabs, line spacing and insert page
breaks. Line spacing is set to single by
default, and stepped up or down in
increments of 2bykeys IV’ and‘V'.The
minimum line spacing is 1, but there
appears to be no upper limit.

Key ‘ll’ allows you to configure the
display to your own tastes. The three
options set the ’‘paper’ colour, the
sound, and change the window. The
default colour is black text on a light
blue background; other options are
black on white, green orgrey, and white
on black. The sound option allows you
to select from ‘full’ sound {a short beep
when each key is pressed, and a ‘ping’
for the CR or function keys), ‘partial
sound’ {pings only!} and, thankfully, no
sound.

The windowing option allows you to
switch off the 72-character window and
use the whole screen as a window onto
the document. The difference is that in

Téchmw! spemﬂcatwns
Processor Z80
RAM 16kvideo,

- Thesg wﬂl@givsu inafuture issue.

S i

. _ B4kstorage {28k Basic program storage)
Permanentstorage 500k digital datadrive

Interfaces Proprietary; non-standard

Interpreter ApplesoftBasic

X ~ (ioadedfrom datacassette)

Expansion Diskdrive; 64k RAM expansion and modem planned

Therawn notimetodo the Benchmarks atthe time of writing.
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the default mode, words wrap around
so that whole lines are visible on the’
screen — the second half of the line
appearsunderneath thefirsthalf,andis
reformatted when it is printing. In full
window mode, only a 36-character
wide section of the line is visible at one
time, and the cursor keys are used to
scroll the screen left and right.

Key ‘lll" allows you to perform aliteral
(that is, ignoring case) search for
specified text, once only or repeatedly.
A ‘find-and-replace’ option is also
offered. Searchingisfairly slow, but not
staggeringly so.

Key ‘IV’, as we have already seen,
toggles highlighting on/off, while key
'V’ cancels highlighting. Finally, key ‘VI'
inserts subscript or superscript control
characters. Since the printer is a daisy-
wheel, all this doesis to move the roller
Y2 line up or down to print the text.

Loading and saving files is both easy
and friendly. The Adam checks that you
have a suitable tape in the drive before
attempting asave, askingyoutoinserta
tape if necessary. If you are loading a
file, SmartWord gets the file directory
from the tape and asks you to use the
four arrow keys to select the file you
want. If you load a new file while you
still have text in the workspace, Smart-
Word sensibly appends the new file to
the bottom of the existing one.

SmartBasic

A manufacturer producing anew home
machine has a choice oftwo main paths
when it comes to the Basic interpreter.
The first is to design a completely new
and original one — as Acorn did with
the BBC Micro — and the second is to
use one of the old ‘tried-and-trusted’
varieties with whatever modifications
are necessary for the machine in
question, as do most manufacturers.
Coleco took the latter route and came
up with SmartBasic.

SmartBasic bears a great resembl-
ance to Applesoft Basic. The com-
mands, statements and functions
appearto be 100% identical in purpose,
format and syntax — right down to
shape tables, a notable Apple peculiar-
ity. Even the graphics-handling is the
same. |’'m quite sure that— with PEEKSs,
POKEs and other address-dependent
statements removed —you could show
a SmartBasierlisting to any number of
Apple programmers without any of
them suspecting that the listing was
anything but an Apple program. Even
the promptis an Apple one!

The strange part about Coleco using
such an Applesoft-like Basic is that it
has only gone halfway: the monitor is
different. This means that the memory
addressing is different, and hence any
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SISTRENINRY o=
SORRWARE

ADE is a complete program
development package on 16k ROM for
assembly language programmers.

F‘SSEMBl[R A full 6502. 2-pass MACRO assembler using standard

* SPY
* DEBUG
* CTALF

* BRK

* NOCTALF £24.15 inc vat

* NOBAK

i ,‘

* CLST SPY2 is the new comprehensive

E debugging monitor, dis-assembler
) . * HLST and disc utility ROM from SYSTEM.

Mostek mnemonics. It has the facilities you would expect on an assembler for a much larger machine. . .
Features include MACROS with LIBRARY facilities ; nestable CONDITIONAL ASSEMBLY ; flexible 3 SPY2 encompasses all the superb
. * ETRACE easy-to-use facilities of the renowned

LISTING OPTIONS ; hex. decimal, binary and ASCI data formats ; full range of ARITHMETIC and
LOGICAL OPERATORS ; symbol table sornt and dump ; file chaining : 29 powerful PSEUDO-OPS.
Source and object programs are kept on disc so NO LIMIT ON PROGRAM SIZE or location.

ﬂ[BUBB[R The renowned SPY DEBUGGING MONITOR! Instantly available

for inspecting, modifying. debugging and dis-assembling machine code programs. Features include”
easy-to-read COLOUR display ; hex. ASCIi or DIS-ASSEMBLED display modes : SINGLE-STEP
BREAKPOINT ; MEMORY SEARCH ; DIS-ASSEMBLER and much more!

[ﬂl'[]n A dynamic TEXT EDITOR with WORD PROCESSING CAPABILITY!

Designed with the programmer in mind to produce both programs and documentation. Features
include SCREEN EDITING and DEFERRED EDIT modes : MACRO commands ;: NO LIMIT on
document size ; sideways SCROLLING : COLOUR display : full use of FUNCTION KEYS. A fully
STRUCTURED COMMAND LANGUAGE makes this editor THE MOST POWERFUL YET
DEVISED for the BBC Micro.

SPY debugging monitor, additional
front panel commands. a new set
* WHAT of powerful disc recovery utilities,
a formatter, a relocator, program
trace facilities and a versatile dis-
* AMEND assembler.

* TRACE

* AXY

.
BT * ingpeet. single stap through or dis-sssemble ANY ROM

© STAT * wingie-step thiough subroutines in one go
Toggia/cle ar breakpoints
* colour o7 black and white front panel display option
. DEDIT . i P play op
hex dump, fill of inelhgent dis. sssembly option

* REFORMAT
. * disc sector editor wilh hex and ASCIE display.
ROBMAT; * recaver and refarmat bed treck
. ? tind string of hex code on disc
VERIRY * unstappable venty disc utiity

* WHERE * find duc spsce
* create end amend disc cetaiogue entry

* MLOAD * download |and run} disc file

* MRUN

V\//
The ADE MACRO ASSEMBLER on lts
own ROM for only £35 incl. vat.

£60 incl. vat HI][

0S1.0 or above is complete with a 160 page comprehensive reference manual including tutorial and
Use with disc or tape reference sections as well as details on how to code your own ‘sideways’ ROMs. Demonstration/
utilities/ macrolibrary disc available in 40 or 80T format Please specify.

Use with other text editors/debugging
monitors.

@ease enclose cash with order or an official order form. SWSHeieiGl Dept P 12 Coliegiate Crescent, Sheffield S10 2BA (0742) 682321 ]

THE HR1 THEFINESTPRINTER/TYPEWRITERS MONEY CAN BUY.

Onlv £595 + VAT Compatible with THE CROWN RANIER
y SR ONLY £795 + VAT
0SBORNE T T e ==
APPLE Il ] ‘ { } | !
APPLEIN
TELEVIDEO
TANDY
BBC
MIM|
TEXAS 30/30
PET
HEWLETT PACKARD
SUPERBRAIN
SIRIUS
The HR1 XEROX
Bi-directional — 17 CPS — some IBM
features as below, but without ;
keyboard and lift off facility. I oS g

CROWN RANIER - The leader of all interfaced daisy wheel printerRypewriters: Here's why:

The unpeql_able Crown Ranier is lr]e only heavy duty daisy wheel printer/typewriter which runs on a linear motor — no belts or cables 10 break, stretch or wear — and uses the IBM ribbon and litt oft correctors
The reliability has become legend in these days of expensive eiectronic typewriter breakdowns. '

CENTRONIC - IEEE - RS232 INTERFACES - No external boxes - interchangeable daisywheels — variable pitch - three free daisy wheels — automatic whole line i i i
t X correction - easily copes with standard printed
forms - 195,000 characters per ribbon (at least twice the average character length) - standard lift off correctors - a printer/ypewriter at the flick of a switch. . '

Perfection as a typewriter (now used by local authorities and muiti-nationals), pertection as a printer.
Beware of lightweight, low cost machines - these can never give long term reliable service. THIS MACHINE WILL!! The professional machine.
Ask you local computer or office equipment dealer for further information.  EX STOCK DELIVERY.

SOLE UK DISTRIBUTOR. TRADE ENQUIRIES INVITED

i 56-58 SOUTH ST., EASTBOURNE,
% SROYIM susiness CENTRE SUSSEX. (0323) 639983.
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MEMORY CONSOLE
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The memory moduleincorporates a 500k digital data-drive

Applelistings involving POKEs, PEEKs,
assembly or machine code will not run
on the Adam, and visa versa. And as
Apple programmers will know all too
well, it is difficult to persuade an Apple
to do anything useful without a fair
sprinkiing of POKEs and PEEKSs.

The graphics are impressive: the
high-res screen has a resolution of
256 % 159 and 16 differentcolourshades:

Thejoystick acts as anumeric keypad

available using the standard Applesoft
graphics statements,

There’s not a lot | can say about the
Basic. As far as | can see, it's Applesoft
by another name.

Documentation

The documentation supplied with the
Adam is written in an overbearing,
patronising, American style, which |
find infinitely worse than terse, un-
friendly prose. Some of the demonstra-
tion programs in the Basic tutorial
almost defy description, though
puerile and infantile come close.

The authors seem to work on the
principle that if a three-sentence ex-
planation is clear, then a thirty-
sentence one must be ten times as
clear. On the positive side, | don’t think
anyone would have any difficulty
understanding how to use the system!

Conclusions
During this review, the Adam was
running continuously for 26 hours. The
power pack grew too hot to touch, but
the machine ran without error perform-
ing a variety of tasks.

In general, | tend to view upgrades to
TV games machines as a less than ideal
way to buy a computer. If the computer

has to adapt to the games machine
rather than the other way about, it is
very easy toend upwith asystemwhich
is clumsy, limited and overpriced. The
Adam appears to be neitherclumsy nor
limited, though | think it is likely to be
overpriced.

The built-in text editor is an idea
which seems to be catching on among
micro manufacturers. SmartWord is
friendly, easy to learn and easy to use.
As a general text editor for correspond-
ence and similar tasks, itis ideal. Given
an 80-column monitor output, | think it
would also be suitable for more ambi-
tious tasks. As it stands, the 36-column
by 20 line display limits its usefulness.
For someone needing an easy to use
text editor for general correspondence
and so on, the Adam could well be a
worthwhile investment for this pur-
pose alone. The data drive does not
compare to a disk system, but is
certainly adequate for home and semi-
professional use.

As an arcade-style games machine, it
is impressive, but then you only need
the games console for this! The only
advantage of the rest of the system is
that you can also load games from
cassette.

As a programmers’ machine, Apple-
soft-like SmartBasic is a reasonably
pleasant implementation of the lan-
guage and—thanks to the popularity of
the Apple—there are a wealth of books
available to help you. The graphics
resolution of 266x 159 compares well
with all but the BBC, and the graphics
statements are quite powerful. The
digital data drive, too, is attractive,
offering reasonable access speeds and
reliability.

However, the Adam does have a
number of serious drawbacks. The
main one is the total lack of standard
interfaces, particularly a serial port of
some description. The UK priceis as yet
unknown, but is likely to be £600-£700
plusthe cost ofthe ColecoVision games
console (£150).

The BBC, as ever, is strong competi-
tion; a model B with a Hobbit data
cassette and one of the £200 daisy-
wheel printers which have recently
begun to appear on the marketgives an
equivalent system for about the same
price. The BBC, however, offers parallel
and serial interfaces, a superior
keyboard and a more powerful and
elegant Basic. You also have a fairly
wide range of single-disk micros to
choose from which with a £200 printer
could cost the same or less.

The Adam should be available in
High Street shops in April or May:
Details from CBS Electronics on (0734)
698188. [END)
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Nucleus

Is Acorn attempting to justify the price of itsupgrade Z80processorforthe

BBC Microbybundling inacomprehensive selection of business software?

TonyHarrington begins hisin-depth series by looking at Nucleus, a

package which allows users withnoprogramming knowledgeto create

When Acorn won the BBC contract back
in November 1981, part of the agree-
mentwas that it would make available a
business upgrade to future BBC Micro
users. The Z80 processor, due to be
released in late April or May, is that
long-promised upgrade.

At a price of £399, the Z80 box is
designedto offerallusersacheap route
into the vast treasure-house of CP/M-
based programs.

Of course, the real cost of upgrading
your Beeb is considerably more than
this. You will need twin floppy drives
(currently nearly £800), a monitor and a
printer.

This pushesthe cost of upgrading the
BBC Model B into a realm where users
are likely to consider buying one of the
many existing business systems in-
stead. After all, for £1500 there is a fair
range of business machines from
which to choose.

To stop such thoughts from entering
their minds, Acorn has put together a
seductive bundle of free software to
accompany each purchase of its 280
second processor.

One ofthese packagesisNucleus, the
program generator from Compact
Accounting Services, which won the
Rita Award for the best software
program of the year at the Which
Computer? Show.

The full list of goodies supplied with
the Z80is shown in Fig'1 (the estimated

_retail value of the software is £3000).

theirowndatabaseapplications.

Nucleus is the only applications
program to have carved out a name for
itself so far in this country. ‘The main
difference between Nucleus and other
program generators is that you don't
need to know the first thing about
programming to use it," David Parson,
director of Compact, maintains. In
general, Nucleus is accessible to the
beginner. One of the major reasons for
Acorn’s interest in Nucleus, according
to Parson, is that it offers a route for
people who have progressed beyond
the rank beginner stage and want to
experiment with more advanced Basic
programming. Hitachi apparently
agrees, sinceithasboughtthelicensing
rights to Nucleus for its new micro.

The attraction for the fledgling pro-
grammer is that Nucleus-produced
programs can be listed and amended.
Acorn feels that this will allow users to
see how simple programs are written:
the idea is that these programs will
provide them with a starting point, but
this can only be true for certain kinds of
Basic programs.

Itisimportant to realise that Nucleus
is designed to produce business-
related programs. It is not a graphics
generator: it won’t write computer
games for you and it won’t build a
financial modelling program. What it
will do is build almost any sort of
file-oriented business system. It can
create procedures for adding transac-
tions to files and updating related files,

colourgraphics extension).

Laboratories).

Accounting Services).

Languages

upgradeto BBC Micro.

1. GraphPlan: aspreadsheet financial modellerwith acolour graphics
extension(supplier: Chang Laboratories, US. Digital Research supplies the

2. Fileplanand Mailplan: adatabase package with mailmerge(supplier: Chang

3. Memoplan: awordprocessing package (supplier: Chang Laboratories).
4. Nucleus: a programgeneratorandreportwriter (supplier: Compact

5. Accountant: abusinesssystemcumcashbook(supplier: Compact).

6. BBCBasic: runsunder CP/M (supplier Acorn).
7. CISCobol(togetherwith Animator): adebugging program.
8. Forms2:aninteractive programming aid.

Fig 1. Freesoftware packagesandlanguages supplied with Z80 processor

and you can carry out a range of
arithmetical operations on data.

Background

Alittle history might help to clarify this.
Nucleus was designed by Compact to
satisfy two different kinds of demand.
As a program generator running on
16-bit machines like the Sirius, it was
designed to give Compact dealers a
swift and easy way of ‘writing’ one-off
applications for customers. Dealers are
continually being asked for such sys-
tems: it could be the secretary of the
local golf club wanting a membership
and handicapping system, or it might
be the local garage wanting a spares
indexing system. In either case, if a
Compact dealer, with minimal training,
couldwhipup asysteminafewhoursto
meet needs as diverse as this, he would
have a powerful sales tool.

Nucleus was designed to be compati-
ble with Compact’s standard range of
business software; this meansthatas a
report writer (or more strictly, as a
program generator capable of writing
tailor-made programs to extract and
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present data from existing data files),
Nucleus gives Compact’s existing user
base a way of generating special
reports. Any datafile from any Compact
package can be accessed by special
report programs written using Nuc-
leus.

Once Nucleus had been designed
and tested, it occurred to Compact that
there might be a reasonable demand in
the computer market-place for an
easy-to-use program generator cum
report writer. The Acorn and Hitachi
contracts endorse this theory.

BBC Micro users will find that instead
of Nucleus programs being written in
MBasic,astheyareinthe 16-bitversion,
the language used is Mallard Basic by
Locomotive Systems. This is because
Acorn failedto getwhatitconsidered to
be a decent licensing price from Micro-
soft(Acorn, itisrumoured, wanted afee
of no more than £2 per package but
Microsoft refused to budge below £10,
despite the BBC Micro user base
figures). Acorn asked Locomotive Sys-
tems to write a Microsoft-style Basic —
the result: Mallard Basic.

Sowhatwillitdo for BBC users? Well,
they can design and write a variety of
applications for which they would
otherwise require a database system
(remember that users will have a free
database packageinFileplan). Theycan
even write applications programs for
sale to other BBC users. The only size
limitation is that the total field size of
any record should not exceed 250
characters. The limitation on the num-
ber of records in a file is the standard
CP/M limit of 32,000 (of course, at
anything like this level your system will
run so slowly as to be worthless).

Asis usual with program generators,
the programs Nucleus produces don’t
need Nucleustorun, butthey doneeda
copy of Compact’'s Start-of-Day prog-
ram on the applications disk, and they
need Mallard Basic. This is not a
problem though, as the user gets the
licence to both of these along with his

purchase of the Z80 processor. Thisis a
good deal, as dealers have to get a
licence from Microsoft and from Com-
pact (for the MBasic and the Start-of-
Day program respectively) for any
Nucleus programs they sell.

Procedure

The procedure for running a program
generated by Nucleus on the BBC is
simple. Switch on the 280 processor;
load the disk containing the Start-of-
Day program; key ‘B’ to boot up CP/M;
type ‘Compact2’ to boot up the Start-of-
Day program; type in the date in
response to the prompt which then
appears; and then load up the program
disk and the data disk for your Nucleus-
produced application. Note that you
don’t need Nucleus itself at this stage.

Creating a program with Nucleus is
reasonably straightforward, providing
you have a clear idea of the system you
wantto produce. There are a number of
steps to be worked throughand you are
prompted through each stage by
menus.

Nucleus is a menu-driven package.
All Compact programs have the same
menu structure, starting with a ‘com-
pany level’ menu. Thiscan be personal-
ised with the user’s own name by using
the CMPARMS command on the Start-
of-Day program. The CMPARMS op-
tion is also used to set the printer
parameters, to tell the program what
codes your printer needs to move to
bold face type or to print in condensed
mode (that is, 132 characters on 80
character paper). These parameters are
automatically copied across to any new
program generated by Nucleus. The
company level menu allows multi-
company systems to be built up.

Next is the ‘system’ menu, which
appears on screen when a level from
the company menu has been selected.

The system level menu for BBC users
is ‘1 Nucleus— Definition’. Now you get
the main Nucleus menu up on the
screen, which is ordered according to

the sequence you have to follow to
write a program. It looks like this:
NucleusDefinition Program Level

1. Create Nucleus Parameter File

2. Create System Definition

3. Create File Definition

4. Create File Linkage

5. Print File Definition

6. Create Update Program

The BBC version of Nucleus differs
fromthe 16-bit versioninthatthe report
writing side of the package has been
moved to a separate disk. The system
level menu onthe seconddisk hasthree
options: 1. Nucleus — Reporting; 2.
Nucleus — Document Writer; and 3.
Nucleus — Letter Writer.

Each of these system options has its
own program level menu. Selecting
option 1 (Nucleus — Reporting, to get
into the report writer) brings up three
choices: 1. Create M/F Printprogram; 2.
Create Selected ReportProgram; and 3.
Create Label Print program. In the
Sirius version of Nucleus, these last
three choices constitute options 7 to 9
on the Nucleus — Definition menu
given above.

The pyramid of menus and sub-
menus sounds confusing, but moving
up or down the pyramid is very easy.
Keying ‘Return’ instead of an option
number automatically takes you to the
next highest level. Hit a couple of
returns simultaneously and you are out
of Nucleus and back to CP/M and the
‘A>' prompt.

The first two stages (Create Nucleus
Parameter File, and Create System
Definition) don’t involve the user parti-
cularly. Option 1 writes the house-
keeping and menu routines to the
program disk in Drive B. Option 2 gives
you a chance to tell Nucleus what your
program is to be called {(up to 20
alphanumeric characters). This name
will appear hereafter on the System
Menu whenever you load this program
disk. Nucleus automatically assigns an
option number to all the programs
loaded onto this particular disk (the

=
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numbers are stored in the parameter |

" file on the disk). The numbering starts
from 20. Numbers 1 to 19 are reserved
for Compact’s business programs.

The actual program creation begins
with option 3: File Definition. You need
to work out the shape (that is, the
number of fields in each record, rela-
tionships between files, calculations,
and so on) in detail before you begin.
Nucleus allows only limited room for
you to change your mind. Each stage of
the program creation has an 'OK
Yes/No?' prompt: if you answer ‘Y’
. (Yes) then thatis what you are commit-
ted to.

Eachfile created has to be named (up
to 20 alphanumerics). Nucleus recog-
nises two different types offiles, master
files and transaction files. The differ-
ence between them is that master files
have a unique key to access each
record. A stock file, where each stock
item has its own stock code number,
would be a ‘master file’. You would opt
to create a transaction file whenever a
unique key wasn’t appropriate: for
example, if you were designing a sales
ledger file where a number of transac-
tions were to be posted to the same
customer account number.

A program can consist of more than
one file since Nucleus has a facility for
linking files. The next step, after select-
ingthe filetypeand namingthefile, isto
work through the ‘field definition’
menu.

Afile consists of anumberof records,
each of which has a number of fields.
Anyone familiar with database pack-
ages such as dBasell will find the field
definition screen familiar:
DESCRIPTION OF FIELD
TYPE OF FIELD (A, AN, D,)

NUMBER OF CHARACTERS
NUMBER OF LINES

NUMBER OF DIGITS BEFORE POINT
NUMBER OF DIGITS AFTER POINT
ALLOW NEGATIVE VALUES?
MINIMUM VALUE

MAXIMUM VALUE

DELETE PROTECT?

Key fields

The Nucleus manual provides a good,
clear account of what each of these
prompts means and non-programmers
should have little difficulty in using this
to construct their file. Once each field
has been specified, the program needs
to be told which fields will be the key
fields for searching and indexing. A
point to note here is that while you can
specify allthefieldsinafileas keyfields,
the more keyfields you have, the slower
the system runs when you are adding
new records to the finished program.
A useful touch is that you can specify
how many of the characters of a key
field should be used in the key. The

longer the key field, the more memory
spaceittakesup,soif youwerebuilding
a customer address file, for example,
you might decide to sort on just the first
five characters of customer names.

The next stage is to specify the
relationships between any linked files.
The point of linking files is to cut down
on memory overheads {the more com-
pact a program, the faster it will run).
For example, a club with various
categories of membership would find it
convenient to record the membership
as a two character code on the mem-
bers’ master file, and to link the code to
a full description of the membership
category, held on a second file. This
means that the category description is
only held once, and not many times
over, against each member’s name on
the master file disk. Again, the manual
provides a reasonable guide to the
concept and its application.

There are two more major stages
before the creation of a program is
complete. These are: the setting up of
‘update’ routines for adding data to a
file, and the creation of reports, to
reveal the contents of your files.

Eachupdate programisgivenaname
{for example, ‘Update monthly sales’)
anditthen becomesanumberedoption
on the main menu that Nucleus creates
for your program. Designing the up-
date program is guided, as in the file
creation stage, by a set of screen
prompts. The only difficulty is deciding
what maintaining your files is going to
mean in practice.

Nucleus’ report writing is fairly flexi-
ble.Ifyouopttocreate adetailedreport,
Nucleusdisplays all thefieldsinthefile,
file by file. You work through these files
indicating which fields are to be printed
in the report, what order they're to be
printed in, the fields to be totalled and
whatthe spacing between fields should
be. There is also the facility to create a
program which will dump your master

file to a printer.

Document Writer is included in Nuc-
leus so that more complex reports can
be created. An example of this type of
report is where invoices or statements
are to be printed. Here you need a
‘header’ part to the report, giving the
customer name. But you also need a
‘transaction’ part listing ail the items
bought by a particular customer.

Letter Writer is a very limited form of
word processing which simply gives
users the ability to pull information
from data files into text, making the
production of standard letters and
other mailmerge functions possible.

One major criticism of Nucleus in the
past {in its 16-bit format) has been that
the Report Writer side of the package
only operated with a printer. It was not
possible to design reports which could
be sent to the screen, allowing on-
screen enquiries into files.

BBC Micro users will benefit from
recentimprovementsto Nucleus which
provide the user with limited screen
enquiries. At the moment, it's not
possible to do selected searches on
screen (these have to be dumped to a
printer), but you can page through
records sequentially starting at what-
ever record number you choose. Since
the whole point about Nucleus pro-
grams is that they can be amended,
users might well want to try writing
their own routines to plug this gap.

Commitment

Compact’s David Parson reckons that
the company is committed to including
full screen reporting routines in future
updates of Nucleus. To date, it has
given greater priority to producing a
colour version of Nucleus {(as deman-
ded by Hitachi) and to sorting out the
Mallard Basic.

Next month: Accountant

(END|
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Electronequip
Ham;shire

Authorised BBC Dealer & Service Centre

SPECIAL OFFERS ‘

PHONE FOR DETAILS
| 14" TV/Monitor £217.00+VAT

Electronequip is an authorised Acorn service centre and has been an Acorn
dealer since the introduction of the Atom

Our demonstration facilities include 20 station Econet and Trochnet systems

I | Ref Monitors Ex VAT in VAT
"“ i MNB1401  BMC 1401 Colour Monitor 225.00 258.75
MNCE37A  Cable CE 370A Colour RBG Monitor 199.00 228.85

N MNKVIS2  Kaga 12” RGB Monitor Vision il (Medium) 285.00 327.75

MNKVIS3  Kaga 12" RGB Monitor Vision Il (Hi) 399.00 458.85

MNM1431  Microvitec 1431 14” Colour Monitor (BBC) 215.00 247.25

MNM1441  Microvitec 1441 High Res 14” BBC Monitor 440.00 506.00

MNM1451  Microvitec 1451 Medium Res 14" BBC Mon 325.00 373.75

MNN1534  Nordmende 14 TV/Monitor 217.00 249.55

MNN3534  Nordmende 14* TV/Monitor with remote con 234.00 269.10

MNN4430  Nordmende 20" Prestige TV/Monitor remote 417.00 479.55

MNN4432  Nordmende 22" Prestige TV/Monitor remote 458.00 526.70

MNN4437  Nordmende 27" Prestige TV/Monitor remote 512.00 588.80

SIDEWISE

SIDEWISE FITTED

Ref 88C Micros Ex VAT in VAT
ANB01 BBC Model B Micro Computer 348.26 399.00
ANB02 BBC Model B with Econet Interface 389.14 446.00
ANB0O3 BBC Model B with Disc Interface 409.14 469.00
ANB04 BBC Model B with Disc & Econet Interface 450.01 516.00

3" Micro Disc
£129.95 (inc VAT)

Disc Interface + Drive
£198.95 (inc VAT)

Micro Disc Drive for the BBC Micro

The Micro disc drive offers a method of low cost quick access to
programs. The drive is essentially a small version of a 5% inch disc
drive and offers similar features to the larger drive.

The data is stored on a 3 inch disc, this is enclosed in a protective hard
plastic cassette which features a write protect switch.

The micro drive requires the standard Acorn disc interface, but a new
disc filing system rom. Acorn DFS may be exchanged for the micro
DFS for £12.00. The new micro disc filing system allows 60 files per
disc surface and it can read and write to Acorn DFS discs. Thus if a
5% inch and a micro floppy were connected on the same cable files
could be transferred between them.

Capacity: 80.64K bytes Transfer Rate: 125kbit/s

TRADE ENQUIRIES WELCOME
ACCESS & BARCLAYCARD ACCEPTED
LARGE STOCKS — 24 HOUR DESPATCH

Carriage 50p to £3.50

ACORN
COMPUTER

“SIDEWAYS” rom board for BBC Micro
No soldering required £38.00 + VAT

RX-80
FX-80

£263.12 +VAT
£365.09 +VAT

Printer price includes cable for
BBC and screen dump rom.

- TORCH 4
, COMPUTERS "=-::‘-'

Ref Torch Computers Ex VAT in VAT
TC301 Torch Work Station (No Monitor) (301} 1244.00 1430.60
TC303 Torch Work Station with TOSCA (No Mon.) 1449.00 1666.35
TC401 Torch Computer twin 400k (new style) 2250.00 2587.50
TC403 Torch Computer twin 400K & TOSCA (grey) 2455.00 2823.25
TC68000 Torch Computer twin 400K Floppy + 68000 3550.00 4082.50
TC68020 Torch Computer 20Mb Hard Disc + 68000 5900.00 6785.00
TCF500 Torch Computer twin Flopples (CF500) 2950.00 3392.50
TCFS500  Torch Computer twin 400K & TOSCA (CH500) 3150.00 3622.50
TCH520 Torch Computer 20Mb Winchester CH520 5650.00 6497.50
TCHS520  Torch Computer 20Mb Hard Disc & TOSCA 5850.00 672750
TMC240 Torch Colour Monitor (MC240) 575.00 661.25
TD28DP Torch Z80 Disk Pack 730.00 839.50

Kings Lynn Branch

36-38 West Street, Fareham, Hants

Tel: 0553 3782

EIectronequlp BBC*

(0329) 230670

/
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ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT ORBIT

ELBUG “ixv' ELECTRON

IF YOU HAVE AN ACORN ELECTRON OR ARE THINKING OF BUYING
ONE THEN YOU SHOULD JOIN THE ELECTRON USER GROUP.

Members receive 10 copies of the magazine ELBUG each year. ELBUG is devoted EXCLUSIVELY to the ELECTRON
MICRO. It is packed with news, Reviews, Hints, Tips, Programming ideas, Major articles, plus Regular program
features incluing games and useful utilities.

ELBUG, is produced.-by BEEBUG Publications Ltd., publishers of BEEBUG, the magazine of the National User
Group for the BBC Micro. BEEBUG now has some 20,000 members, and has achieved a high reputation both in
this country and abroad. Acorn and the BBC have both taken out multiple memberships, for example, and our
articles are now syndicated in Australia. (For further details of BEEBUG, sec separate advertisement elsewhere in
this issue.)

The formula which makes BEEBUG an invaluable companion for users of the BBC micro will be applied to ELBUG.

By subscribing to ELBUG you gain all the advantages of a single-micro magazine, with no space wasted on programs
and articles for other computers.

Further benefits of membership:

Members’ discount scheme with national retailers of software, hardware and books, with savings of up to 25%.

Members’ software library with a growing range of titles at special prices for members.

SPECIAL OFFER
SUBSCRIBE NOW, AND GET A FREE INTRODUCTORY CASSETTE CONTAINING 8 TESTED
PROGRAMS FOR THE ELECTRON.

SPACE CITY Defeat the invading Aliens with your laser, and save the city.
3D NOUGHTS AND CROSSES Pit your wits against the ELECTRON on a 4x4x4 board.
RACER Guide your racing car to victory, avoiding other cars and obstacles on the track.
3D MAZE In tl}is challenging game, you must escape from the maze — The screen displays a 3D view from inside the
maze.
PATCHWORK A multicoloured display of continuously changing patterns.
KEY SET ROUTINE A program to set up the user function keys.
. MEMORY DISPLAY An efficiently written utility to diplay the contents of memory (ROM and RAM).
. CHARACTER DEFINER Define individual graphics characters with this useful utility for use in your own programs.

CY 21 13

BEEBMAZE

SPACE CITY

HOW TO JOIN

To subscribe for one year, and get your free cassette, send £9.90 (payable to Orbit) plus a stronz stamped addressed envelope (for the cassette) to:

ELBUG-DEPT 6 PO BOX 109, HIGH WYCOMBE, BUCKS. HP11 2TD
EDITORIAL ADDRESS: Beebug Publications Ltd, PO Box 50, St Albans. Herts. AL1 2AR

SIX MONTH TRIAL SUBSCRIPTION (S ISSUES) UK ONLY £5.90 — FREE CASSETTE OFFER STILL STANDS.
Membership outside UK (one year only): Eire and Europe £16, Middle East £19, America & Africa £21, other countries £23.

7HEHOMECQMPMEWSHHMMAW
ONE STOP SHOPPING FOR
ALL YOUR COMPUTER NEEDS

&) (COMPuTE

BBC |
MICRO Ml £399.00

ELECTRON ¢199.00

ORIC'] £129.00

PERIPHERALS
A complete range to build up your

c: commaodore &t
£199.00

_DRAGDN 32 £155.00

SHARP

LARGE RANGE OF CASSETTES,
DISKETTES, PRINTER PAPER,

SOFTWARE

micro system.

DISCS e PRINTERS e JOYSTICKS e
MONITORS e LIGHT-PENS e BUGGIES
e UPGRADE KITS

All the best sellers from the top
UK and USA software houses on
cassette, disk and cartridge.

Up to 1,000 titles stocked.

RIBBONS, COMPUTER CARE
KITS, DUST COVERS, PLUGS,
SOCKETS, LEADS ETC ALWAYS
IN STOCK.

FOR FRIENDLY ADVICE AND SERVICE CONTACT YOUR LOCAL BRANCH

EALING LUTON MILTON KEYNES NEWBURY RICKMANSWORTH
114 Gunnersbury 1 Manor Road, Unit 1, Heathfield, 26 Stanley Road, Greystone Works, The
Avenue, Ealing, Caddington, Luton,  Stacey Rushes, Newbury, Berks Green, Croxley Green,
London W5 4HB.  Beds LU1 4EE. Mitton Keynes RG14 7PB. Rickmansworth,

Tel: 01-992 5855 Tel: (0582) 458575

MK12 6HP.
Tel: (0908) 317832

EASY PARKING AT ALL BRANCHES

Tel: (0635) 30047

Herts WD3 3AJ.
Tel: (0923) 779250

SUTTON

30 Station Road,
Belmont, Sutton,
Surrey SM2 6BS
Tel: 01-642 2534

TOLWORTH

230 Tolworth Rise
South, Tolworth,

Surbiton,

Surrey, KT5 9NB.
Tel: 01-337 4317

Acorn Computers Appointed Distributor for the South East. Dealer enquiries invited.
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Get ‘DEC’ked out
with Lotus 1-2-3

PACKAGE LEASED FOR
LESS THAN
£16+ VAT PER WEEK
INC.1 YEARS ON SITE [
. MAINTENANCE __#

01 Computers has combined Lotus 1-2-3 the
integrated spread sheet information

manager and graphics package which
has revolutionised the Micro Computer
Software Industry with the powerful

#¢ DEC RAINBOW.

¥4 Because we understand your need for

s 7 total reliability 12 months on site

o maintenance (max. call out time 8 working

hours) is supplied

s FREE with every

. system.

e AUTHORISED
S dlilali[tlall
e e S e PERSONAL COMPUTER DEALER

CALL 01-228 2207 NOW FOR A DEMONSTRATION

®ICOMPUTERS

Sritains Nol____

Southampton House, 192-206 York Road, London SW1 3SA
TELEX:8954575CTCLDN

r------------1

Please send me a copy of
your introductory brochure
and detallsof the DEC RAINBOW.

I Name .

I Address. —

WERE CENTRAL
AND EASY TO

Tel No: -

I Occupation — _ = = _
Southampton House, 192-206 York Road, London SWII 3SA

------------J
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Theemergence ofauniversal standardisationinthecomputer hardware/

software industry islong overdue. Martin Banks praysforamiracle.

Someone sidled up to me recently with
one of those, you know, significant
looks in their eye and whispered: ‘1984
is going to be the year of interesting
operating system developments, did
you know that?’.

Under the circumstances, | had to
answer that | didn’t know what he was
talking about, partly because he was
speaking in Esperanto. This tended to
make the oral/audio communications
interface protocol translation problem
loom just a little large in my life. This

man then wandered off, muttering

something that sounded vaguely dis-
respectful, though | couldn’t be sure.

The incident set me to wondering,
however. Although, through the ben-
efit of artistic licence, [ did manage to
interpret what the man said, there are a
million occasions every day when two
or more people of different cultural and
language backgrounds fail entirely to
communicate with each other in any
meaningful way.

This is not totally dissimilar in gener-
al principleto what has happenedinthe
computer business. Each manufactur-
er, for sound business and technical
reasons, has tended to go off and do its
own thing. This has meant that each
brand of computer is different, not just
cosmetically, but fundamentally.

In the microcomputer business the
situation has been, on the surface at
least, different. Apart from the three
early star companies — Commodore,
Apple and Tandy, each of which fol-
lowed the traditional route of produc-
ing machines that were compatible
only with their own — the micro busi-
ness threw up a degree of theoretical
commonality that was surprising, and
which bucked the trend.

The trend bucking was only theore-
tical, however, asanyone who has tried
to stick bits of ‘similar’ equipment or
software together will have found.

On the hardware side, for example,
the S-100 bus structure rapidly grew up.
Many computers were made to this
hardware ‘standard’, yet the circuit
boards from one would, more often
than not, fail entirely to work with
another, even though they were ‘the
same’. It was no different in software.

There rapidly grew to prominence this
thing called CP/M, the operating sys-
tem to which all self-respecting prog-
ram developers paid considerable de-
ference.

With CP/M there was a degree of
standardisation, in theory at least. A
program written to run under CP/M
would run on any machine that would
run CP/M. Unfortunately, it was never
quite that easy in practice. [t depended
which version of CP/M was in use and
whatmachine it had been prepared for.
In practice, each CP/M was different,
which meant that it could not be
assumed that a program would run on
one computer just because it ran on
another.

The old tradition of separatist de-
velopment had, to all practical pur-
poses, managed to rear its ugly head
once again. The head is still very much
in view, though software technology
would seem at last to be shaping up to
offer a means of knocking it back down
again.

The mention of Esperanto at the
beginning offers some pointer.
Although that language has singularly
failed so far to become the universal
verbal communications medium it was
designed to be, the need for something
like it shows the validity of the attempt.
By the same token, the computer
industry needs its own Esperanto so
that the vagaries of hardware and
software separatism no longerbecome
important.

Knowing the computer industry as
well as we do by now, it goes without
saying that it has come up with a new
buzzword to cover this particular prob-
lem. This actually falls into a well-
defined sub-setof computerjargonthat
has been around for some time — the
Virtuals.

This started with Virtual Memory,
which refers to the ability of acomputer
to swap data rapidly into and out of disk
in such amanner to appear as thoughiit
is equipped with a large — virtual —
main memory, when in practice it only
has a small{ish) one. Then came Virtual
Machine, which was a method of
making one computer configuration
appearto a piece of software as though

it were a different computer.

This latter was a forerunner of the
latest addition to the virtuals — Virtual
Environment. This type of virtual en-
vironmentis one where it matters nota
jot what language an application prog-
ram is written in, or what operating
system it should run under. With oven
ready virtual environment™installed in
your computer, it will run. Sadly, the
availability of such a product is some
way off, but the early signs that it will
be a working, practical reality are
emerging.

If itworks, and if it actually does mark
the startofthe ‘'something’lfeelitought
to be, then this virtual environment
stuffis likely to prove very interesting to
the millions of users, both existing and
potential, who sit in corners sucking
thumbs when it comes to solving
multifarious and usually stupid operat-
ing problems caused by computers.

The reason it will prove interesting, if
it all works, is that it will no longer
matter about the details of software.
The user will be able to load it into a
machine and its operating system will
sort out what should be done to make
the thing run properly.

No longer will it be necessary for the
user to ensure that a newly purchased
applications program is written to a
specific version number of a specific
operating system, or whether the oper-
ating system, under which the selected
application program label says it has
been written, is the one specifically
available on a particular computer. The
user, who normally has better things to
do than kick the cat because the
software won’t run, will only have to
load the disk into the machine — end of
story, start of use for application.

For software developers as well this
should promote a certain degree of
interest. Any method of standardisa-
tion in software, however ghastly,
brings with itthe practical possibility of
writing a new application program
once only, and then having the entire
potential market place available. No
more rewriting, tailoring, editing,
changing, modifying et al to fit the
application into each new operating
system/machine environment (there's
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STATEMENT

lllustration by Bob Seal
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that word again).

How will this miracle be achieved?
Well, just take a look at one particular
product.

Buy an IBM PC if you will, and then
run PC-oriented applications under the
latest version of Concurrent CP/M from
Digital Research. This will mean that
other, non-PC-DOS programs can be
run as well.

The alternative looks even more

intriguing. You will be able to purchase,
intheory atleast, any computercapable
of running Concurrent CP/M. This is
essentially any of the 8086/8088-based
machines with a goodly chunk {256k or
more) of memory on board. If it is the
latest Concurrent, then that machine
will also be able to run PC-DOS Version
1.1 applications software. At a stroke,
an |BM-look-alike computer will be
turned into an IBM clone, or pretty

damned near. It's a long way from the
full meaning of ‘virtual environment’
but it is a step, | feel, in the right
direction. When even experienced soft-
ware developers get caught out in
the maze of ‘which-version-for-what-
machine’ permutations (as | have seen
happen before) then it's time some-
thing was done.

(END]
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The Alphatronic |

The Alphatronic Personal Computer makes playing, learning
and working more fun, more fullfilling, more rewarding. But
when you put it to work, then it really means business. In
fact it’s probably the cheapest way to access business
programmes through CP/M software.

The games first though — enough for the most ardent
player. Some just plug into a socket at the back, with their
own 16K Rom module. Others can be played from virtually
any cassette recorder. There are arcade games to sharpen
reflexes and test imagination. Educational programmes to

increase knowledge, plus chess and other traditional games.

You’'ll benefit from the learning programs. There are
cassette instruction courses on writing programs in BASIC.
Other cassettes get you and your family off to a flying start
into skills like typing, household budgeting, tax returns and
investment management. And of course there’s our own

instruction and BASIC interpreter manual.

Now to business. The Alphatronic PC is unusual in
giving you low-cost access to a complete version of CP/M
the world’s most popular operating system for business
software. You just connect up one or two floppy disc drive
and a printer, then you can run a whole host of new
management programs: office word processing, business
accounting packages and financial planning — the choice
tremendous.

The keyboard is a real delight compared with
competitive models. There are very few confusing multi-
function keys, and a really professional numeric keypad is
included. Six separate keys can be programmed and
indexed for special routines. And the full alphanumeric
keyboard is just like a modern electronic typewriter.

You may recognise the keyboard, because the



C means business

ATRONICP

|

shatronic PC is from Triumph Adler, leading European
inufacturers of business machines, who supply offices in
D countries worldwide.

That means real commitment and continuity in
sign, engineering and software support. For instance, TA
ike sure you can get everything you'll need — ribbons,
itionery, disks, upgrading peripherals — from just one
urce.

So you play and learn on the Alphatronic PC, and
joy good value for money. Or you can really make it work
-you. Then you'll really see what it's worth.

For you, your family and your business, get your
nds on an Alphatronic PC now.

= - — 2
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Please let me know where | can try the Alphatronic PC.
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YOURSELF

ASSEMBLER

Addressing refersto how we specify the location ofthe

operand, or, the byte orbytesupon which the

instruction will operate. This month welookbriefly atsome

oftheaddressing modes you need to be familiar with.

Each ofthe processors weare using has
instructions to enable specifiedinternal
registers to be incremented or de-
cremented. As an example, the 6502
uses INX to increase the value of the X
register by one. The instruction when
assembled results in a single object
code byte. The ‘address’ of the operand
(which in this case is the X register) is
specifiedwithinthe‘opcode’. Thisform
of addressing is termed ‘implied’ or
‘implicit’. Itis used in instructions such
as register-to-register transfers and
registerincrement/decrement.

Iif an instruction uses immediate
addressing, it gets its operand byte/s
from the location or locations im-
mediately following the op code in
memory. One exampleisin the loading
of constant values into registers or
register pairs.

These instructions, when assem-
bled, result in two bytes of object code
being produced—the op code followed
by the data value. As we have seen
previously, the 8080 and Z80 also have
instructions that load register pairs
with 16 bits of data, resulting in three
bytes of object code being produced
whenthe instructions are assembled —
the op code byte plus the two data
bytes.

Absolute addressing specifies a
memory byte using a full 16-bit
address. Such instructions, three bytes
long, consist of the op code followed by
the two byte address giving the location
of the operand. POKE address,
velue ... is a typical ‘absolute addres-
sing’ Basic statement.

In the case of relative addressing,
instead of an address we give a
displacement to be added to the value
already in the program counter. Such
displacements are restricted on 8-bit
micros because they have to be speci-
fied with one byte.

Up to now, the addressing modes we
have looked at may be regarded as
‘static’, or to put it another way, once
the program has been written the
memory locations upon which the
various instructions will operate are

fixed, completely defined by the in-
structions you have selected. Com-
puted addressing enables the address
of an operand to be computed at run
time and falls into two categories —
indexed and indirect addressing. This
month we look at indexed addressing
and give you an idea of its usefulness.

Indexed addressing

Indexed addressing uses an address
that is obtained by modifying a speci-
fied ‘base address’ given in the pro-
gram. The 6502 load accumulator
instruction LDA has several forms of
addressing options including indexed.
The mnemonic form LDA address,X is
an example of absolute indexing using
the X register. The effect is to get the
value presentinthe Xregisterand addit
to the specified base address. The base
address isspecified by you atassembly
time in the same way that you specify
an ordinary ‘absolute’ address, but the
X register can be used by the program
to compute the offset during program
execution.

As an example, suppose that you
have a table of 20 data items held in
memory and have labelled the lowest
byte location BASE (think of them as
being ‘numbered’ from zero to 19). The
instruction LDA BASE,X will access the
base value if X is zero, the byte above
this if X is one, and so on. In general, it
will access the X'th data item of the
table:

MEMORY

LOCATIONS
etc. ‘ . |
4th It is this location
3rd that is addressed
2nd if the X register
1st has the value 4.
BASE:

You've probablyusedsimilarideasin
your Basic programs, for example, FOR
1% = 1 TO 9: PRINT X (I%):NEXT 1%.
When 1% = 4 you are referencing X(4).
Indexed addressing is particularly use-
ful for accessing successive data ele-

ments from tables or blocks of data. On
the 6502 both the X and the Y registers
are available as 8-bit index registers.
The limitation on the 6502 is that X and
Y are 8-bit registers, so the indexing
offset is restricted. The 8080 processor
has no indexing facilities at all. The Z80
has two 16-bitindex registers butthese
areusedto holdthe baseaddresses, not
the offset values.

ConnectFourgame

Let’s illustrate indexing by examining

one way torepresentthe game Connect

Four. The essential details of the game

are that two players have sets of

coloured counters which are dropped

(one at a time by alternate players) into

one of seven columns. The first player

to get four counters in a vertical,

horizontal, or diagonal line wins the

game. We want to look at how such a

game can be represented within a

computer and restrict ourselves to

some simple beginnings:

1) Write a subroutine to set up (clear)
the board representations.

2) Write a subroutine for players’
moves (column number).

3) Write a subroutine to check that
move is valid.

4) Write a subroutine to make the move
on the computer’s boards.

5) Write a subroutinetoidentify change
of player for next move.

To define how we areto representthe
game internally, each player will be
represented on a separate board cre-
ated by seven bytes of memory. Each
byte will therefore constitute one col-
umn of the games board: bear in mind
that the boards are ‘twisted sidewaysin
memory’. The base locations we have
labelied are the ‘coiumn 0’ bytes. As the
game is played, column 0 is on the left
hand side, column 6 on the right (Fig 1
should help you get the general idea).
We’'ve numbered the seven columns
from 0to 6 because of the way we'll use
indexing to access them. The six rows,
however, have been numbered from 1
to 6 because the row number then
represents the ‘bit position’ within the
byte.

The presence of a counterin a certain
position will be indicated by setting the
equivalent bit to 1. Our bytes are eight
bits wide and we'll use the inner six bits
of the bytes. We'll also select one byte
of memoryto actas a playerswitch,and
change its value with each move to
identify which player is making a move.
Seven bytes will be used to count how
many ‘pieces’ have been placed in a
given column, and a further seven
bytes usedtoidentify the position ofthe
last piece placed in a given column.

We'll discuss the overall ideas in
terms of 6502 coding, but the layout of
the boards and the general principles
will be similar on the Z80; differences
will be discussed, together with any
changes needed after each individual
subroutine discussion.

Noindexing facilities are availableon
the 8080, so we must look at ways to
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boards in practice.

Fig 1 How layout of boards in memory relates to the normal ‘playing’ position of

create equivalent effects without

indexed addressing.

Clear memory subroutine — 6502

We will, at the end of a finished
program, use an assembler pseudo
operation to reserve certain memory
locations for use by our program: the
operationis usuallycalled ‘reserve data
storage space’. Our assemblers use the
letters DS N to reserve N memory
locations, and in our case, this space
will ‘sit’ immediately above the actual
program code.

We must write a subroutine to clear
the area of memory assigned for the
boards, and make the initialisations
needed to the switch byte {(we'll arbit-
rarily set to zero to indicate player ‘A’
and to FF hex to indicate player ‘B'). We
initialise the seven bytes starting at the
location labelled ROWS$POINTERS
BASE so that they contain the binary
value 00000001, and will be using an
operation called a left shift to push
those single bits from right to left as the
game progresses.

We initialise an area of memory by
loading the accumulator with the num-
ber we wish to store, loading an index
register with the number of bytes to
initialise and then using a loop that
implements indexed addressing to
store the contents of the accumulator.

We decrease the index register by one
each time we pass through the loop,
repeating until the index value
becomes zero. Bear in mind that
because we don’t branch back once the
index register has become zero, we

operations on labels, addresses, and so
on. in Fig 3, we use the instruction STA
BASE-1,X so that the base address
refers to the byte below that, labelled
BASE. In this case, we must set the X
register to the number of bytes we wish

must initialise the base location | toreference.Theequivalentformofthe
LDA #value ;Valuewe wishtostore
LDX #n ;nisthe offsetvalue

START: STA BASE,X ; Thisistheindexed addressing bit

DEX ;DecreasethevalueinXby 1
BNE START ;Backfor nextbyteif X<>0
STA BASE ;Thisdoesthe baselocation

Fig 2 Typical 6502 form

separately. first 6502 example is shown in Fig 3.

The arrangement in Fig 2 is fairly
straightforward, but you may consider
it more convenient if we handle the
base location within the loop itself. In
actual fact we can, by using a typical
‘trick’ — we reference the byte befow

In our finished routines we use two
loops, one to initialise the mem-
ory between the byte labelled
COUNTERSS$IN$BASE and the top of
board ‘B’ with zeros, the other to
initialise the seven row-pointer bytes.

LDA
LDX
STA
DEX
BNE START

Fig 3 Alternative 6502 form

#value
#N

START: BASE-1,X

;Valuewe wish to store
;Numberofbytes
;Thisistheindexed addressing bit
;Decreasethevalueof Xby 1
;Backfornextbyteif X<>0

the base. In practice, we make use of
another facility of modern day assemb-

lers: we can perform simple arithmetic | somewhat differently to the 6502. The

Clear memory subroutine — Z80/8080
Indexing on the Z80 is implemented
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You have amicro and a winchester. Maybe even a (same thing almost). So what’s the catch?

local area network. By now you have probably realised it is cheap. And it is 200MB. And it is removable. But
two things. Backing it up is... well, let’s say inconvenient. it's not as fast. 100MB and 200MB cartridges have
And discovering that it wasn't backed up when it went average ‘seek’ times of 5 and 10 seconds. (When they've
wrong was... well, stressing. If only you could have a found the data they read/write at disk speeds.) So the
removable winchester — but they’re not generally only problem really is that you don’t have one. And that’s
available and anyway they're too smali for most a problem that’s easy to solve!
purposes. FEATURES Omninet local area network compatible.
c I;iow about a 200MB removable winchester for Available for IBM PC, Concept — NOW. Appie — March 1984

18007

r--------------------

Well not quite. In fact it's a 200MB continuous loop
cartridge. And the computer thinks it is a winchester

| want to know more about Corvus Products D-PCW
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Company
Address
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Corvus Systems Division,
Keen Computers Ltd.,
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|
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index registers IX and Y are used to
hold base addresses and not offset
values. The indexed instructions on the
280 offer the inclusion of a displace-
ment value within the mnemonic form
of the instruction. As an example, the
instruction LD (IX+number),value
loads the memory location whose
address is ‘IX+number’ with the speci-
fied value. When assembled in mem-
ory, the layout of the instruction is as
shown in Fig 4.

BYTE 1 BYTE 2
1st OP CODE 2nd,OP CODE
| |
DD hex 36 hex

{ <—op code values——> |}

Fig 4 Layout of indexed Z80 instructions

BYTE 3 BYTE 4
DISPLACEMENT LITERAL
| 1
number value

successive locations in memory. The
mnemonic INX represents an 8080
register pair increment instruction.

LD IX,BASE
LD C.n
START: LD ({IX+0),value
INC X
DEC C
JR NZ,START

Fig 5 Z80 version 1

;Set up index register 1X
;Number of bytes

;Value stored at address in IX
;increase register IX by 1
;Decrease counter C

;Back for next byte if C<>0

Note that we have aninstruction here
with a two byte op code, resulting in a
total instruction length of four bytes.
Let's use this instruction to create a
simple loop to store a constant value in
a set of adjacent locations (see Fig 5).

DCR, however, is a single register
decrement.

We have given versions of the ‘clear
memory’ subroutine for all three pro-
cessors: each uses two loops to per-
form the initialisations shown in Fig 1.

LD IX,BASE-1

LD

LD (HL)N
TARGET: LD (IX+0},value

DEC (HL)

JR NZ,TARGET

;Byte below base address
IH,TARGET+2 ;HL points to displacement

;N is the number of bytes

;Run time modified displacement
;Decrease displacement

;Back for next byte if displ.<>0

Fig 6 6502 variable displacement implementation

You'll notice that within this loop we
are essentially using the index register
asa‘pointer’' tothelocationin whichwe
wish to store the data item. We are not
using ‘indexing’ in the true sense of our
original definition, but are effectively
using the IX register to specify an

At the end of the Z80/8080 routines we
also set B and D registers to zero.

Get move subroutine 6502/280/8080
We use a system inputroutineto collect
a column number in the accumulator.
One immediate problem is that the
ASCl| character codes for the numbers
0 to 9 on the keyboard are not the

address which is then used to store the

LX| H,BASE ;Initialise base value
MVI C,number  ;Number of bytes
START: MVi M,0 ;Store “immediate value” at location HL
INX H ;Increase HL
DCR C ;Decrease counter C
JNZ START ;Back for next byte if C<>0
Fig 7 8080 version
data. numeric vatues of the numbers them-

If we wish to implement the variable
displacement found on the 6502, we
use the HL register pair to ‘point’ to the
byte hoiding the displacement, and
modify it during execution by using a
DEC {HL) instruction as shown in Fig 6.

The first Z80 example offers some
insightinto an equivalent 8080 version.
On the 8080, the HL register pair are
frequently called the ‘primary data
pointer’, with instructions existing to
retrieve/store data in memory at the
location specified by the current con-
tents of HL. The standard notation for
8080 assemblers is to use the letter ‘M’
to signify a byte whose address is
specified by the current contents of the
HL pair. Thus, MVI M,6 will store the
value 6 at a location specified by an
address in HL. The examplein Fig7is a
directtranslation of the 280 version and
also uses the HL register pairto point to

selves. The values are as follows:

DECIMAL BINARY ASCIIVALUE
0 00000000 00110000
1 00000001 00110001
2 00000010 00110010
3 00000011 00110011
4 00000100 00110100
5 00000101 00110101
6 00000110 00110110
7 00000111 00110111
8 00001000 00111000
) 00001001 00111001

To convert the ASCIHl form to a real

binary equivalent of the input number,

we need to set the upper four bits of the
ASCI| form to zero. This can be accom-
plished by using an 'AND’ operation.
Essentially, two bytes, one of which is
the accumulator, ‘are compared bit by
bit. If both bits are set to 1 then the
corresponding accumulatorbitis setto
1, otherwise the accumulator bit is set
to 0. Fig 8 shows the effect on the ASCII
code of the number 9.

The value we compare against is
often called a ‘mask’. On the 6502,
several addressing modes are avail-
able with the AND operation. We'll use
an immediate addressing mode to
compare the accumulator with OF hex
{ 00001111 binary ). The mnemonicwill
thus take the form AND #0FH,with the
‘#’ sign signifying the immediate
addressing form. Having obtained a
proper numeric representation of the
input character, we store it in the X
register by using atransferto Xregister
{ TAX 1} instruction. We then have the
column number for the user selected
column in the X register.

On the Z80 and 8080 we use similar
AND operationsto mask the upper four
bits of the accumulator, but we'll use
the C registers to store our results. The
codeforallthree processorsisshownin

‘Fig 9.

Computing offset into board area 6502
The offset into the boards is dependent
onwhetherplayer Aorplayer Bis being
dealt with. We use the vaiue held in the
switch byte in conjunction with a 6502
instruction called BIT. This is similar to
the AND operation, but the result of the
ANDing is not stored in the accumula-
tor. It does, however, affect the follow-
ing flags: bit7 is placed into the ‘N’ flag,
the 'V’ flag is set equal to bit six of the
byte being tested and the ‘2’ flag is set
or reset depending on the result of the
ANDing. It's a strange instruction but it
turnsouttobevery useful. We'lluseitto
test bit7 of our switch byte, to place bit7
into the N flag. We can then use a
‘branch on plus’ conditional branch
instruction to either add seven to the
value present in the accumulator (so
that offset refers to board 8), orto avoid
doing so. Note: itis the contents of the
byte labelled SWITCH that is being
tested (illustrating an absolute addres-
sing instruction).

Accept for now thatit’s necessary on
the 6502 to use a ‘clear carry flag’ CLC
instruction before adding a number to’

ACCUMULATOR 00111001 < ASCIt “9”
OTHERBYTE 00001111 < ——— "MASK"
RESULT 00001001 < REAL “9"

Fig 8 Effect on the ASCII code for the number 9
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6502 280 8080
JSR INPUTSROUTINE CALLINPUT$SROUTINE CALLINPUTSROUTINE
AND #0FH AND OFH AN} OFH
TAX LD CA MOV C,A

Fig 9 Processor codes for results

the accumulator. The reasons will be
explained later in the series when we
look at arithmetic operations in detail.
CLC combined with an ‘add with carry’
ADC instruction will resultin a 'normal’
addition. CLC followed by ADC #7 will
therefore add seven to the value of the
accumulator. The final value in the
accumulator is either the offset re-
quired (column number) for the A
board or the equivalent offsetfor board
B (relative to the base
BOARD$BASES$A). We copy this value
intothe Yregister bythe methodshown
in Fig 10.

of the accumulator to the left (think
aboutthis carefully if you find it difficult
to ‘picture’). The single bit, after this
instruction has been performed, will be
in the bit position corresponding to the
bit position on the board to be updated
for this move. This representation has
been arranged forreasons that will now
become clear. If it has been shifted to
the bit7 position, the move is illegal
because the column already has six
pieces. How can we tell? The ASL
instruction onthe 6502 affectsthecarry,
the zero and the N flags. The N flag is
used to determine the status of bit,

BIT SWITCH
BPL G$M$1
CLC

ADC #7

G$M$1:  TAY

Fig 10 Final accumulator value in Y register

;N flag set if B’'s move
;Branch if A’'s move

;Board B needs additional offset
;Board offsetin Y now

Computing the offset into the board
area 280/8080

As one of several alternatives, we load
the accumulator with the contents of
the switch byte and then add the
contentsto itself. This sets or clears the
sign flag which is then used to add, or
not add, the offset for board B. We have
chosen to store the result in the E
register.

Check move is valid subroutine —
6502/280/8080

On most microprocessors it’'s possible
to shift bytes and registers to the left or
right. The 6502 has instructions to
perform various shifts and we'll make
use of the instruction ASL, which is an
arithmetic shift left. Qur row pointer
bytes are initialised to the value
00000001 binary by the ‘clear memory’
coding. If we consider the effect on the
accumulator we can describe the shift
effect diagramatically:

00000001 <

initial value of
accumuliator
accumulator
afterone ASL
instruction’
accumulator

- after two ASL
instructions

The bitattherighthand sideis always
settozero,thebitonthelefthandsideis
shifted into the carry. if we use the
instruction ASL A then we perform the
above shift on the contents of the
accumulator.

We want to load the accumulator
‘with any one of seven bytes, depending
on the value of the X register. We can
do that easily on the 6502 using
indexed addressing. We use the in-
struction LDA ROWS$POINTER$BASE, X

00000010 <

00000100 <

because onthe 6502 all data movement
and arithmetic instructions will set the
N flag to the vailue of bit7. The type of
codingwe useis shown in the following

example:
LDA ROWS$ o

POINTERS

BASE,X ;Get column image
ASL A ; Shift to left

The Z80 also has shift instructions
available, and the instruction SLA A will
shift the contents of the accumulator to
the left. With the 8080, shifting as we
have described is not available. We
could use one of the ‘rotate’ instruc-
tions but these do not affect the sign
flag (the bit7 fiag). To overcome this
problem, we choose instead to add the
contents of the accumulator to itself.
This produces the equivalent effect of a
left shift which does affect the sign flag.
Making the move subroutine — 6502
After the ‘check move’ subroutine has
been performed we'li have an image of
the new move held in the accumulator.
The first step is to store the contents
of the accumulator back in the location
used in the ‘check move’ subroutine.
We can do this easily by using a 'store
accumulator’ STA ROWS$POINTERS
BASE,X instruction. Following this, it's
necessary to addthe new move into the
appropriate board column. Let's take a
typical example to illustrate the effect
we wish to obtain to ‘create the new
move’ (see Fig 11).

Another logical function exists called

OR, that tests the accumulator with
another specified byte. It will set any
accumulator bit to 1 if either or both
respective bits in the accumulator or
the other byte specified is set to 1.

The 6502 has an instruction calied
ORA which ‘ORs' the accumuiator with
another specified byte. We're going to
use the instruction in an indexed
addressing form in order to OR the
image ofthe currentstate of the column
in question with the new move present
in the accumulator. The updated col-
umn will then be replaced into its
correct memory position by using the
equivalent 'store accumulator’ (STA)
instruction. Having done this, we in-
crease the value of the corresponding
numerical count of the number of
pieces in the column. This is achieved
with a single indexed addressing in-
struction INC COUNTERS$IN$SBASE, X
whichincrements the value currently in
memory. The combined code to store
the new row -position byte, create the
new move in memory and update the
numeric count is achieved as follows:
STA ROWSPOINTER$BASE,X
ORA BOARDS$BASESA,Y
STA BOARDS$BASES$A,Y
INC COUNTERSSIN$BASE, X
Making the move — 280/8080
In the clear memory routines we set B
and D registers to zero. Since the
column number and board offset for a
move are heldinthe C and E registers, it
should be apparentthatthe value of the
BC pair is C and the value of the DE pair
is E. This has been arranged in order to
use aninstruction thatwilladd BC or DE
to the HL register contents. IfweloadHL
withBOARD$BASES$A, thenuse the Z80
instruction ADD HL,DE (DAD D for
8080), we set HL to the value HL+DE. In
our case (DE=E), we are adding the
offset E to the base address in HL which
creates the equivalent of an indexed
addressing instruction.

Changing the ‘Player’ subroutine —
6502/280/8080

We change players by changing the
value of the byte we have labelled
SWITCH. We set it to zero when we
perform the clearing of memory. After
each move we want to change the
value, so that it aiternates. We have
seen exampies of AND and OR as
logical functions: another logical func-
tion is called ‘exclusive OR’. This is
similar to the OR described earlier,
except that if both bits being tested are
high,thatis, are 1,then the accumulator
bit will be setto 0 and not 1.

It’s indirect addressing next month
plus full listings of all the Connect Four
subroutines discussed here, and the
main block coding needed to run the

programs. FEND]

followed by ASL,A to shift the contents

BYTE . .. BOARD$BASES$A,Y
RESULTNEEDEDINACCUMULATOR

Fig 11 Creating a new move

BYTE ... ROWS$POINTER$BASE X ....... 00000100«image ofthe new move

..00000010«currentcolumnstate
..00000110« required new state

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

The Pulsar Blue Range d Graph™ £195
Sales Ledger £195  MicroModeller™ £595
Purchase Ledger  £195 Mars™ £395
Nominal Ledger £195  SuperCalc 2™ £195
Payroll - £195  SuperCalc 3™ £295
Stock Control £195  (graphics spreadsheet)
Invoicing £195  Multiplan™ 95
Data Analysis £195 Wordstar'™ £295
Informer Database £295  MailMerge™ £95
d Base II'™ £395  SuperWriter'™ £295
o &
- N
’ - Please send me ¥ ‘
details of Pulsar Blue -
business software )
E ot ) Y 4 for the IBM user. |
or more information on & Please state make of Micro ‘
Pulsar Blue for the IBM PC & currently used i
clip the coupon and return to Name

ition )
5-‘ ACT (Pulsar) Ltd ‘\ gzmpanv ,ll’

‘t ’ ,/ Ffemg{mBR L
v 2 Birmingham )
N or call 021-455 7000 \“TL~ B ’,fJ

™ indicates registered trade mark. Ownership details on request. All prices exclude VAT. ~~




Learning is fun with Ollie Octopus

Ollie Octopus’

TOP qu.ality Sketchpad. Drawing *
educational tablet to stimulate
software i children’s creative e =
s H abilities, 8 colours. 8 .
AmaZI ng Ollle directions of movement. 0"|e Octopus’

Widely used in {Learning about Numbers) Bu:jld ,trilangltes’ sclquares

and circles to enlarge,
schools reduce and shade in. SketChpad

With simple On-Screen
instructions.

Ideal for 4-8 year

- . @
olds - Amazing Ollie. ®

= Entertaining program to ||

- improve numerical skills
BBC Model B : and hand-eye co- -.
and 16K/48K ZX ordination. Move Ollie - A
S t Octopus through maze “m

PEEUFtN to catch fish, with
options for basic _
. recognition and counting

FREE badge with of numbers, addition and

every program “Beat-the-Clock!”

Storm Software,

[\\1 Available from selected branches of Boots, and all
leading computer shops. Trade availability from Winchester House,
Websters Software Directory. In case of difficulties, Sherborne, Dorset.
order direct, at £6.95+40p P&P (inc. VAT), from: 0935 813528

IVIII‘{{ MICROCOMPUTER RENTAL

From Micro-Rent, Britain's top-value specialist in microcomputer rental.

@ Trybefore youbuy

@ Flexible terms tosuit your needs

® Immediate delivery of all these
models

® No capital outlay

Micro-Rent is Britain's top-value
microcomputer rental specialist. You
can hire on ashort-term basis, try the
leading machines fully in your own
business before deciding which one is
the right choice for your particular
needs.

_Micro-Rent is completely
independent of any manufacturer,
and offers expert impartial advice on
all aspects of microcomputer use.

CALL TODAY 01-607 8797

*Prices quoted are based on 3-month rental,iexcluding VAT.

IIMIRR ::zcr0 zae

8 Thornhill Road, London N1.

_J




ANy = SYSTEMS B

il ORYX

MICROCOMPUTER HARDWARE, SOFTWARE AND ACCESSORIES WITH FULL AFTER SALES SUPPORT

SPECIAL INTRODUCTORY PRICES

FREE DELIVERY IN THE UK FOR ORDERS OVER £200

CP/M SOFTWARE

ASHTON TATE

DBasell” ... £335
Financial Planner ........................ £375
Friday* ................... e e £170
BYROM
BSTAM® i, .£115
BSTMS .. e, £118
CAXTON
Cardbox® ... £145
DIGITAL RESEARCH
AccessManager ....................... £182
Access Manager —86* ................£242
Display Manager .......................£242
Display Manager —86"................ £304
CBaSiC......ccvoiiiiiiiiieiiie et £90
CBasic —86. e, £195
CBasncCompnler e . £300
C Basic Compiler — BB e £360
PascalMT+ ... £210
PascalMT+86.............c..ccooin. £395
PLA .£330
PLA —86" ... £450
FOX & GELLER
dGraph®............cc.. v £170
dUtiIF........... o T e NN .£60
Quickcode™ ... .£170
MICROPRO
Calestar” ... £95
Infostar® ... £255
Mailmerge™.................ccooeis £120
Wordstar®.................. .......£225
Word/Mail/Spelt” ... £450
Datastar”............... = ..£150
MICROSOFT
Basic Compiler®..........ccc.ccceein. £250
Basic Interpreter” ................. . £220
Fortram Complier ....................... .£310
CobolComepiler*........................... £475
Multiplan®................ccoee. . £168
PEACHTREE
Basic Accounting System
permodule ... £300

Business Management Systems
per module £550
Peachcalc*
Peachtext” ............ - e
Peachpack™.............cc.ccciiiinin.
SORCIM
Supercalc” ...........oooviieiiriiie £105
Supercalc2® ... £165
Superwriter®.............ooiiiis £255
SAGE
Accounting” ... £350

Most popular machine formats are
available.

SOFTWARE FORIBM/PC MONITORS

Please see CP/M listing. All (One year warranty)
products with an * will also run on K?<GA -, W — -
L = aga ision-112" ............
M%e%?%ag?npc DOSandare Kaga RGB Vision-ll 12" . £257
p  Hiiies Kaga RGB Vision-111 12”................£369
DIGITAL RESEARCH SANYO
CBasic............ . B120 Sanyo 12" Hi-Res Green......... .£98
CP/M-86 +GSX .. i £40
Pascal MT+ 2. ...£265
us ) PRINTERS
EasyFiler ............. .....£235
Easy Speller|l .............. .£120
Easy Writer Il .. . ....£185 LS wnaranty)
EasyWrit/Spel/Mail .................£385  EPSON
MICROSOFT EpsonRX-80FT...........ccoooiiiinn £262
Fortram Compiler . ... .£235 EpsonFX-80 ... ..£349
FlightSimulator ..........................£39  JUKI
LOTUS Juki6100...... R ..£399
Lotus 123....... ....£330  MANNSMAN-TALLY
SOFTWORD SYSTEMS MT80.. B e i £225
MUItimate .........cocoocrvererrvnrne....£309 MT 160 ..o -£449
EUPCIEIES ... ; -Eegb Gemini 10X £199
Gemini 15X. oo 0 AN . L 6829

BOARDS FOR IBM/PC

AST RESEARCH All products subject to availability.

CP/Mis aregistered trademark of Digital

MegaPlus 64K .................... ..£288 Research. IBMis the regi
. gistered

Combo Plus 64K... e £288 trademark of International Business
MICROSOFT Machines

B4KRAMCard ...........................£237 '

[ /\iCard ~o£800 0 We cannot list all the

Multi-tool Word + Mouse ... .£340  products we carry - please

System Cad64K.................... £290 call for further details.
QUADRAM

Quadboard Il 64K RAM... .£280

Quadlink. .. .£495
HOWTO ORDER

Simply write to Oryx (stating machine format and disk size), or telephone
01-636 0476 to place an order or make an appointment to discuss your
requirements. Or ring 01-631 4341 without obligation to reach our technical
advice hotline.

Orders will be acknowledged by return of post and goods will normally be
despatched within 7 days. All products are supplied new and are sealed
complete with manufacturers documentation and factory warranties.

All prices exclude VAT and are subject to change without notice.

Oryx Systems (U.K.) Limited, Mappin House, 4 Winsley Street,
London W1N 7AR.

5 O [ () 1 T (O O 8 S

HORYX- U.S. LEADERS IN TECHNOLOGY-NOW IN THE U.K. ‘ ’
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THE WORLD'S
MOST

POPULAR
't MATRIX
: PRINTER

BBC MODEL ‘B’ MICRO APPLE 2e EPSON FX80
UNIQUE OFFER N\

When you buy a BBC from us, we will give

you a voucher that entitles you to an extra

discount of £30 off any printer or dual disc
drive if purchased within 3 months.

‘_‘g- 7/9)r
-

Offers you more -
features & capabilities § Elite, italic, enlarge
64K RAM, expandable to & condensed character styles,

128K. Upper & lower case text. 160 CPS, proportional spacing, bi-directional, user
8 internal slots for expansion. defined graphics, Hi:le)s graphics, Superscript &
subscript
AUTHORISED APPLE DEALERS

SRTes . Sy EPSON RX80 FT
STEM 1
The BBC has become the most popular - g
Educational Computer in Britain, not on APPLE 2e 64K g m\f:?_‘ %.2‘%
gimmicks, purely on merit. DISK WITH CONTROLLER %‘99 TR
80 COLUMN CARD G -5
AUTHORISED BBC SERVICE 12" GREEN MONITOR x

AND INFORMATION CENTRE
e e ||

BBC DISK SYSTEMS SYSTEM 3

So— APPLE 2e 64K
: ~ DISK WITH CONTROLLER
' . s ADDITIONAL DISK DRIVE ELITE, ITALIC, ENLARGED, CONDENSED
: 80 COLUMN CARD XN SUPERSCRIPT, SUBSCRIPT STYLES, 100 CPS,

12" GREEN MONITOR HI-RES. GRAPHICS, VARIABLE WIDTH
TRACTOR.

SYSTEM 4
paws e EPSON FX100
MANUAL AND oM e ELE B Lot
FORMATTING DISK 80 COLUMN 64K CARD
CUMANA 12'* GREEN MONITOR

PRINTER INTERFACE CARD
EPSON RX80 FT PRINTER OR

TORCH REMSTAR DAISY WHEEL PRINTER
. APPLEWRITER OR

(] J
280 DISC P ACK :‘:-. 5.: QUICK FILE SOFTWARE
800K DUAL DISK DRIVE =S5 :

wemsome, oD
FOURTH DIMENSION 1S

PLUS ALL FEATURES OF FX80
APPLE COMPATABLE ‘Z\'
DISK DRIVE WITH CONTROLLER ga

cal REMSTAR
WITHOUT CONTROLLER m 1 DAISYWHEEL -~

& : T e ———— e ——— e LOW COST
5 PRINTER/
ALSO STOCKED ’ | TYPEWRITER
FITTED FREE & WHILE-U-WAIT %.

JUKI, MICROLINE, TEC AND ANADEX e SERIAL AND
PRINTERS PARALLEL
ECONET SPECI ALISTS MICROVITEK, KAGA, PHILLIPS AND INTERFACES
FIDELITY MONITORS _—
LEVEL 1 SYSTEMS BT VERBATIM DISKETTES l CARRYING CASE
SUPPLIED AND ) - FREE
INSTALLED FROM SELMOR DESKS

COMPSHOP WAS ESTABLISHED IN 1978 PROMISE
AND HAS CONTINUALLY OFFERED THE coMPSB%l;: g‘g&‘mcﬂ THE PRICE
BEST IN MICRO COMPUTERS TO WE GUARANT D FROM STOCK

DISCERNING CUSTOMERS.

WE SELL ONLY
COMPUTERS AND PERIPHERALS, AND
THEREFORE CAN OFFER THE SUPPORT
MANY OTHER SHOPS CANNOT.

IPMENT OFFERE
ik 'E}?X?OUGH ANY OTHER SUPPLIER.

EDUCATIONAL ENQUIRIES AND ORDERS
WELCOME. QUOTATIONS GIVEN.
ONE YEAR WARRANTY ON ALL PRODUCTS

14 Station Road, New Barnet, Hertfordshire, ENS 1QW
(Close to New Barnet BR Station - Moorgate Line)
Telephone: 01-441 2922 (Sales) 01-449 6596

Telex: 298755 TELCOM G

OPEN (BARNET) - 10am - 7pm - Monday to Saturday

All prices quoted are exclusive of VAT. Delivery is
added at cost. Please make cheques and postal
orders payable to COMP SHOP LTD., or phone your
order quoting BARCLAYCARD, ACCESS, DINERS
CLUB or AMERICAN EXPRESS number.

132PCW



ORICANDSINCLAIR
COMPUTERS

ACORN COMPUTERS

Electron £203 (£209) £229. BBC Model B £404 (£378)
£408. 14" Colour Monitor £228 (£299) £319. Kenda
double density disk interface system for Beeb £139
(£125) £135. We stock the whole range of Cumana
disk drnives for the Beeb, e g. 100K single £230 (£220)
€240, Double 2 x 400K £625 (£560) £580.

PRINTERS

Oric 1 computer 48K £143 (£141) £151. Oric colour
printer £134 (£123) £140. New Sinclair QL Computer
£495 (£455) £475. Sinclair Spectrum48K £131 (€131)
£143. Spectrum 16K £101 (£105) £117. Microdrive £70
(E65) £75. RS232 interface £70 (£65) £75. Blank
microdrive cartridges £8 (£8) £9. 32K memory upgrade
kit for 16K Spectrum (issue 2 and 3 only) £31 (£28)
£30. Fuller Master Unit for the Spectrum including
speech unit, sound synthesizer, amplifier and joystick
port £56 (£56) £62. Fuller full sized EDS keyboard for
the Spectrum with proper space bar £52 (£52) £62.
Spectrum printer interfaces with cables: Centronics
£57 (£53) £58. RS232 £35 (£33) £38. ZX printer with
tive free rolls paper £41 (£46) £56. ZX printer alone
£36 (£38) £50. Five printer rolls £13 (£16) £21. ZX81
computer £45 (£44) £54. ZX81 16K ram packs £31

Epson RX80 £306 (£271) £302. Egzson RXB0F/T £346
(£316) £346. Shinawa CTI CP80 £225 (£218) £248.

(£28) £30. Epson FXB0 £440 (£408) £438. Epson MX100 3 £494
==l —_ (£465) £495. Oki Microline 80 £213 (£197) £238. Oki

Microline 84 £831. The Ultra 21 combined daisy wheel

CO M M ODO R E and electric typewriter £438 (£415) €445, The brother
EP22 combined matrix printer and electric typewnter

CO M PUTE RS £173 (£166) €186. Juki 6100 proportional daisy wheel

printer £423 (£404) £434. MCP40 colour printer £134
(£123) £140. Star STX80 thermal printer £158 {£143)
£117. Convertor to allow most ordinary mono cassette  £163. Interfaces to run the above printers from
recorders to be used with the Vic 20 and Commodore ~ Commodore machines: Vic 20 £42 (£41) £46,

64 £10.95 (£11) £13. Bargain C @ 64 £45 (£44) £50. We can supply
convertor + compatible cassette recorder £37 (£38) Interfaces to run the above printers from Sﬂ
£44, Commodore cassette recorder £43 (£44) £50. computers £58 (£52) £55.

Centronics printer interfaces: for Vic 20 £42 (£41) £486,

tor Commodore 64 £45 (£44) £50. 1541 Disc Drive

£233 (£209) £234. 1525 Pninter £235 (£220) £245.

1526 Printer £350 {£330) £360.

Commodore 64 £204 (£184) £204. Vic 20 £104 (£97)

arp

SWANLEY ELECTRONICS

The Computer Export Specialists.
Dept PCW, 32 Goldsel Road, Swanley, Kent BR8 8EZ, England.

Tel: SWANLEY (0322) 64851. Nothing extra to pay. All prices are
inclusive. UK prices are shown first and include post and VAT. The
second price in brackets is for export customers in Europe and
includes -insured airmail postage. The third price is for export
customers outside Europe (including Australia, etc.) and includes
insured airmalil postage. Official orders welcome.

EPSON SEIKOSHA SHINWA STAR OKI TEC JUKI
BROTHER CROWN OLIVETTI C ITOH ZENITH SANYO
BMC FIDELITY MICROVITEC RITEMAN DECCA
MICROPRISM PRISM MANNESMANN TALLY

LOGITEC CANON

DOT MATRIX PRINTERS DAISYWHEEL PRINTERS
£ £
Epson RX80/RXBOFT 220/250  Brother HR1 500
Epson FX80 330  Brother HR15/HR25 CALL
Epson MX100/FX100 370/425  Brother keyboard & accessorles CALL
Epson interfaces from 27 Daisy Step 2000 244
Logitec FTS000 239  Silver Reed EXP 500 276
Shinwa CP80 186  Juki 6100 340
“* RITEMAN fits in a brlefcase ** NEC 2010/2030 650

Riteman
Toshiba 2100 1280 OTHERS
Seikosha GP250X/GP700A 212337 e p101 (PYIPIONS) 177191
Seikosha GP500/550 TBA Star STX-80 Thermal 120
** Seeing STARS?? ** CUSAREL W=l
Brother HR-5/EP22/EP44 CALL
Canon PJ1080A 374

Star DP515 191
Star Gemini 10X/15X 199/305 C ltoh CX4800 Plotter 474

Star Delta 10/15 330/440
Star Radix 10/15 462/548
Microline 92(P)/83A 385/430
“* CANON 160cps NLQ 2k bufer **

Canon PW1080A/PW1156A 272/339
Mannesmann MT80/MT160 207/414
Microprism 322
REMEMBER: This is only pat of our
extensive and growing range. If you cannot see  BMC BM12E 12" Green

what you want give us a call on 0432 2711141 Fidelity CM14 14” Colour RGB

Please add VAT at the current rate to all prices. Advertised prices are subject to change without
notice E & OE, and are based on cash with order terms. Next day carrlage £8 (+VAT) per box,
postage £1.50 on small orders. Telephone to confirm latest prices. Large SAE (22p postage) for
price list. Callers by appointment only please.

GOLDEN VALLEY COMPUTERS LIMITED

11 Tarsmill Court, Rotherwas Industrial Estate,
Hereford HR2 6JZ

Tel: 0432-

MONITORS
Zenith 123E 12 Amber
Zenlth 13" 135E Colour Hres
Sanyo DM2112 12" Green
Sanyo 14" Colour Nres
Microvitec 1431 Colour Nres

Dt 107 i e
Bl boandls at encltigly b prices
guatanleed fast dellveny, backed by o fill yeans warranty,
IBM PC

RAM boards with Asynchronous Serial Port
All boards expandable to 256K

64K + £180
128K + £220
192K + £265
256K + £305
128K RAM £175
(not expandable)
128K RAM £210
(expandable to 384K)
256K RAM £280
(expandable to 384K)
384K RAM £355

TIMEKEEPER/CLOCKBOARD
with back-up battery

£99

z
'clpple & lla
c Aristocards

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

REGISTERED
PRODUCT

ALL OF THE ABOVE BOARDS ARE OF THE HIGHEST
QUALITY MADE WITH THE VERY BEST COMPONENTS.
THEY COME WiTH COMPREHENSIVE MANUALS FOR
EASY AND SAFE INSTALLATION

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

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

25+ £3.50 each

GENEROUS DEALER DISCOUNTS AVAILABLE
ON ALL BOARDS

SIMON COMPUTERS LIMITED
28 Lower Addiscombe Road
Croydon

Surrey CRO 6AA

England

Tel 01-680 4646

— LCARD —

DESIGNERS AND SUPPLIERS OF QUALITY
MICROCOMPUTER BOARDS
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PHILIPS

Every small business
can be a step ahead with
The Philips Portable Computer P2000 C

The P 2000 C goes from desk to desk
providing computer efficiency to many
people in a small company. The

P2000 C portable is easy to move and

your costs and prices. The accountant
can do his bookkeeping and billing
and keep track of outstandings. in fact
any business task can be done more

can be setupin aflash. Anditis easy  easily and quickly.
to use even if you have never used a
computer before.

A secretary can type with the P2000 C

Feature Highlights
9" screen. 24 x 80 display. 32 KB video
RAM

just as with a typewriter only it's faster, 2. 2458 *‘?AM lusev memory 256 KB RAM
e . isk optiona
easier and bett_er. You can organize 3 Two 5 ' floppy drves wih up to 640 KB
your records with it, do forecasts, per disk
projections and estimates, analyze 4, CP/M" and p-System"* provide access toa

large range of available sottware

5. Intertaces: senal printer, external {loppy:
drives, hard disk. data communication.
slave monitor, IEEE-488

atia 10

P2000 C -
the affordable portable.
With free software.

- Plus -« Accounts
Packages on Free Trial.

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

= Distributors in Great Britain:
Micro Design
Oakfield House
56 Crewe Road, Sandbach
| . Cheshire CW 11 ONN
' Tel.: (09367) 61 231, Telex: 36 690

Kingsway Data Systems
30 Guildford Street

{ |
| | g Chertsey, Surrey
’ i Y Tel.: (09328) 68 911, Telex: 24 667
| /| : Midlectron Distribution
| | Midiectron House, Nottingham Road
|
j

Belper, Derby DE5 1JQ
Tel: (077 382) 6811, Telex: 377879

N.E.C. World Trade Centre

St. Katherine's Dock

l London E1 9AA
Tel.: (01) 4819 919, Telex: 884671
Dealer enquiries welcome.
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COMPUTER TOWN UK! NEWS

MargaretSpoonerbrings youthe latestnewson Computer Towns.

Computer Town UK! receives an in-
teresting variety of correspondence —
see Chip Chat for one amusing exam-
ple. A more serious request comes
from Chelsea College, which is in-
terested in locating any currently avail-
able software in the Health Education
field suitable for a variety of user
groups, such as school groups, home
users, antenatal clinic visitors, and so
on.The workis being carried outfor the
Health Education Council.

Since it's possible that some CTUK!
" members have worked in these areas, |

am passing onthisrequestto youinthe
hope that anyone who has written
relevant software will contact Wendy
Riddle, Development Officer, Chelsea
College, University of London, Bridges
Place, London SW6 4HR.

Wendy mentions that human biolo-
gy, medical matters, life choices and
personal relationships are among the
broad scope of areasthatare of interest.

And now news of the inaugural
meeting of a new Computer Town at
Hayes Library. About 100 people turned
up to the delight of organiser Martin

Haugh. He confessed to being ‘some-
what overwhelmed’, but expects num-
bers to settle as the merely curious
people drop out. Those attending were
of all ages and both sexes.

A steering committee was formed
and will draw up a programme of
forthcoming monthly meetings, alter-
nating between formal talks, informal
demonstrations and hands-on ses-
sions. A demonstration of Micronet is
planned for the second meeting. A final
request from Martin: ‘Any old televi-
sion sets would be appreciated.’

CONTACTS

R Shipton

17 Woodlands Avenue
Eastcote

Ruislip

Middx

John Mileham
RACS

147 Powis Street
London SE186JN

Mike Sones
Gayton Library
Gayton Road
Harrow

Middx

TedEllerton
25Beachdale
WinchmoreHill
LondonN21

BiliGibbings
2LongholmeRoad
Retford
NottsDN226TU

Peter J Kiff
2Ranelagh Grove
StPeter'sin Thanet
Broadstairs
KentCT102TE

Peter Stone or

P Strangman
Computing and Maths
Dept

The Polytechnic
Wulfruna Street
Wolverhampton

WV1 1LY

JMAKilburn
(Headmaster)
Shawfield Norden
Community Middle
School

Shawfield Lane
Norden

1 RochdalelL127QR

COMPUTER TOWN UK!

ENRyan

15Queens Square
Eastwood

| Nottingham NG163BJ

Philip Joy

130Rush Green Road
Romfard

Essex

John Stephen Bone
2ClaremontPlace
Gateshead
Tyne&WearNE81TL

Andrew Stoneman
135Birchdale Avenue
Newcastle-Upon-Tyne

Derek Knight or

Bob Carter
RaynerslLaneLibrary
Imperial Drive
RaynerslLane

Middx

John Barton

Ashford Main Library
Church Road
Ashford

Kent

PaulMaddison
Gardenways
Chilworth "
SouthamptonS0O17JH

ChrisCooper
110Church Road
Hanwell

London W7

Brian Taylor
Tonbridge Area
Library

Avebury Avenue
Tonbridge, Kent

Patrick Colley
52 Queensway
CavershamPark
Village

Reading

Berks RG40SI

AndrewHolyer
10 Masons Road
ManningsHeath
Horsham
SussexRH136JP

Vernon Quaintance
50 Beatrice Avenue
Norbury

LondonSW164UN

Martin Haugh
Hayes Library
Golden Crescent
Hayes

Middx

BJ Candy
90akwoodDrive
GloucesterGI33JF

RogerShears

181 Woodmill Lane
Bitterne Park
SouthamptonS0O24PY

Chris Woodford
31Hopley Road
Ansiow
Burton-on-Trent
Staffordshire

Mike Perry, Steve
CollasorDaveLee
The Library
EalingRoad
Wembley

Middx HAO 4BR

JO Dale Brigitte Gordon

12 Poplar Road 18 Purbright Crescent
Newtown New Addington
Powys SY16 2QS Croydon CRO ORT

Vernon Gifford

Richard Powell

111 SelhurstRoad 22Downham Court
Croydon South Shields
London SE256LH Tyne & Wear
JGBatch PeterEarthy
CentralLibrary 46High Street
Clapham Road Church Stretton
Lowestoft NR32 1DR Shropshire SY66BX
,'\Jthn BVEeld Alan Sutcliffe
ik o 4Binfield Road
Buzh;;tl-sleath FYoRiangm
HertsWD32 1LH BerksRG111SL
RobinBradbeer ﬂaFr:)l;?Y:teedne
i3 culiliged RivenhallEnd
NorthLondon Vitham
Holloway Road Etox
London N7 -

Keith Taylor
DerekMoody .
2VictoriaTerrace $22ﬁ::&’:¢rau“c e
Dorchester
DorsetDT11LS Bradford BD38HG
RLSaunders AlanHooley
14 StNicholas Mount 21Brammay Drive
Hemel Hempstead Tottington
S BuryBL83HS
PeterHerring Ray Skinner
OrdnanceRoad Library | 22 Colsterdale Close
Ordnance Road High Grange
Enfield Billingham
Middx Cleveland

activity.

Computer Town UK!isarapidly expanding network of computer literacy
centres where membersofthe publicaregivenfreeaccesstoall sorts of
computerequipment. Thisiscourtesy ofthosewilling to offer
time/resources. You canfindaComputer Town anywhere—they’re often
inlibraries orschools. Theaim istomake micros enjoyable and
non-threatening, so axe-grinding ofany sortisbanned. Guidelines are
available forthoseinterestedinstarting up theirown ‘Towns. Writeto:
Margaret Spooner, Computer Town UK!,PCW, 62 Oxford Street, London
W1A2HG. Remembertoenclosean A4 SAE foryourreply. Please don’t
ring forinformationas Computer Town UK!isentirelyaspare time




FOR THE BBC MICRO
SOFTWARE

TINY PASCAL

Pascal-T is a 16k Eprom program capable of complling Source Pascal
into a compactand very fastthreaded-interpretive-code. Full editorand
disc-support are included and the program is supplied together with
comprehensive documentation. PRICE£59.00 + V.A.T.
X CAL

An eXpert Computer Aided Learning package in 16k Eprom and
support disc. No programming skili required to construct learning
‘sessions’ as the program is ‘screen’ driven. Facilities include Text
pages, Graphics and Histograms. PRICE£65.00 + V.A.T.

FORTH
FIG-FORTHin8k Epromtogetherwithmanual.PRICE£34.72 + V.A.T.
LOGO-FORTH
A 16k Eprom program introducing this very powerful but extremely
friendly Turtle-Graphics language. Users also have full access to the
Fig-Forth supportnucleus. Fulldocumentationisincluded.

PRICE £59.00 + V.A.T.
M-UTS )
Powerful machine code monitor with disc utilities.

PRICE £19.95 + V.A.T.
(Special discounts available for educational establishments for all the

above software)

HARDWARE

Always in stock Printers, Disc Drives IC's etc.

FOR THE EPSON HX20

SOFTWARE

FORTHROM inciuding fulldocumentation.
HARDWARE

ExpansionUnit, Paper, Microcassettesetc.
Retail/Mail Orders/Dealers

enquiries to:

HCCS Associates

533 Durham Road, Low Fell,
Gateshead, Tyne & Wear

NE9 5EY

Tel: (0632) 821924

£34.72

Please phone for quotes

Retail sales also at:
HCCS Microcomputers
122 Darwen Street
Blackburn, Lancs.
Tel: (0254) 672214

ARARARAAARARARARARRAAR
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End of Season Sale of Complete Apple Systems
All genuine Apple Branded products Full pre-sale
training and post-sale support available

&_APPLE lle 64K BUNDLES

Vega Apple You

Professional Home Pack Price  List Save
Apple //e 64K, Disk Drive & Controller, TV
Mcdulator and assorted goodies £749 £1220 £471

Business Starter + Apple Printer
Apple /le 64K, Disk Drive & Controller, Apple

Monitor, Apple Printer & Super Serial Card £1249 £1870 £621
Full Business System

As above, plus second Disk Drive and
80-column card £1499 £2195 £696

& APPLE Il 256K BUNDLES

Basic System
Apple /// with high-res Monitor, in-built Disk

Drives and SOS Operating System £1975 £2395 £420
Apple /// + Word Processing System

As Basic System plus Apple Daisy Printer and
Word Processing software £2795 £3898 £1103

Apple /// Profile System
As Basic System plus SMB Profile Hard Disk  £2795 £4190 £1395

Prepayment only and subject to availability.
Special Terms and Prices for Educational, Government, Public |
Sectors and PLC's. Call us for IBM PC prices. I

10 Essex House

George Street
Croydon CROIPH e
Tel: 01-636 8431, 01-6804484
L

Telex 943763 Computers imited
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Prentice-Hall International
Computer Bookware

to see an extensive range of
up-to-datefitles at these shops.

LONDON AREA

London: Barbican Business Book Centre.
Moorfieids.

London: Dillons Q. M.C. Bookshop. Queen
Mary College.

London: Dillons University Bookshop.
Malet Street.

London: Imperial Coltege Bookshop.
Imperial College.

London: Modem Book Co. Ltd. Praed Street.

London: W. & G. Foyle Lid.
Charing Cross Road.

Croydon: Webster's Bookshop.
Whitgift Centre.

Uxbridge: Brunel University Bookshop.
Brunel University.

Watford: Watford Technical Books.

St Albans Road.

EAST

Cambridge: W.Hefler Booksellers,

St Tibbs Row.

MIDLANDS

Bedford: Pemberton Bookseller. Mill Street.
Birmingham: Hudsons Bookshop. New Street.

Birmingham: Midland Educational Co. Ltd,
Corporation Street.

Cranfield: Cranfield Bookshop, College Road,
Wharley End.

Coventry: Hudsons Bookshop, Earl Street.

Coventry: Hudsons Bookshop.
Hertford Street.

Keele: Students Bookshop.

University of Keele.

Leeds: Austicks Bookshop. Cookridge Street.
Leicester: Bowes & Bowes. Horsefair Street.

Leicester: Hudsons Bookshop Lid,
High Street.

Leicester: University Bookshop,
University Road.

Loughborough: Hudsons Bookshop.
Loughborough College.

Nottingham: Sissons Paperback Bookshop.
Milton Street.

Nottingham: Dillons University Bookshop Ltd.
University Park.

ShefTield: Bowes & Bowes, Chapel Walk,
ShefTield: W. Hantiey Seed Ltd. West Street.
Wolverhampton: Hudsons Bookshop Ltd.
Victoria Street.

NORTH

Chester: Bookland & Co.. Church Street.
Liverpool: Bowes & Bowes, Lord Street.
Liverpool: Parry Books Ltd, Brownlow Hill.

Manchester: Haigh & Hochland Ltd,
Oxford Road.

Manchester: Sherratt & Hughes.
StAnne Square.

Manchester: W, H. Willshaw Ltd, John
Dalton Street.

Newcastle-upon-Tyne: Thorns Student
Bookshop. Percy Street.

Stockport Shermratt & Hughes.

Princes Street.

SOULH

Abingdon: Dene Bookshop.

East St Helen Street.

Brighton: Garlands Bookshop.

Trafalgar Street.

Brighton: Robinsons Bookshop, Bond Street

Crawley: Hooks Bookshops Ltd,
Haslett Avenue.

Guildford: University Bookshop.
University of Surrey.

Gufildford: Webster's Bookshop.
Tungate Square.

Kingston-upon-Thames: Botes Bookshop.
Eden Street.

Oxford: B. H. Blackwell Ltd, Broad Street.

Reading: William Smith Ltd, London Street.
Slough: Carter & Wheeler Ltd. High Street.
Southampton: Bowes & Bowes. Above Bar.

Southampton: Bowes & Bowes
University Bookshop.

Waterlooville: Bay Tree Bookshop.
London Road.

Wokingham: Bates Booksellers,
Peach Street.

WEST

University of Bath: Bowes & Bowes
University Bookshop.

Bristol: George's Ltd. Park Street.

Exeter: George's Bookshop. Sidwell Street.
Exeter: University Bookshop. Stocker Road.
Plymouth: Bookseller. Drake Circus.

Plymouth: George's of Plymouth.
Armada Way.

WALES

Bangor: Bookland & Co.. High Street.
Cardiff: H. J. Lear Ltd. Royal Arcade.
SCOTLAND

Aberdeen: James G. Bissett Ltd.
Upperkirkgate.

Edinburgh: Bauermeister Booksellers,
George 1V Bridge.

Edinburgh: James Thin Ltd, South Bridge.
Edinburgh: Kimptons University Bookshop,
Teviot Place.

Glasgow: John Smith & Son.

St Vincent Street

publishers of computing books
for over 25 years




for the latest information on all aspects of computing

Prentice -Hall International

at bookshops throughout the country in April.

o

.....

For information on over 400 up-to-date PC and microprocessors titles please
write to Jean Walmsley at the address below for our latest catalogue and order form.

Prentice-Hall é} International

66 Wood Lane End, Hemel Hempstead, Hertfordshire HP2 4RG, England
publishers of computing books for over 25 years
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DUCKWORTH
HOME COMPUTING

a new series

All books written by Peter Gerrard, former editor of Commodore Computing

International, author of two top-selling adventure games for the Commodore

64, or by Kevin Bergin. Both are regular contributors to Personal Computer
News, Which Micro? and Software Review.

USING THE COMMODORE 64 Peter Gerrard
A complete look at the latest home computer from Commodore Business

machines. Starting with a refresher course in Basic Programming, it moves on
through machine code, before considering in great detail sprites, graphics

and sound. A section on peripherals, and then the heart of the book: an

in-depth look at the chips that make it work, including the 6581 Sound
Interface Device and the 6566 Video Controller Chip, as well as the heart of
the computer, the 6510. The comprehensive appendices cover the full Basic

and Machine Code Instruction sets, as well as several useful reference

tables, and a complete machine code assembler/disassembler listing.

Personal Computer News said: “In this case, we are dealing with a gem of
a book. It deserves a place on the bookshelves of every 64 user whether
beginner or expert.”
Available now £9.95

THE BEGINNER’S GUIDE TO COMPUTERS AND
COMPUTING Peter Gerrard
Written for the person who knows absolutely nothing about computers, this
book introduces you gently to this exciting and fast-moving world. It guides
you through the history of computers into the 1980s and introduces you to
many of the personalities who dictate how computers will develop in the
future. It comes complete with a glossary of computing terms, including all
the often used ‘buzz words', and even an ‘alternative’ computer glossary.
Available now £6.95

Other titles in the series include Sprites & Sound on the 64, 12 Simple
Electronic Projects for the VIC, Will You Still Love Me When I'm 64,
Advanced Basic & Machine Code Programming on the VIC, Advanced
Basic & Machine Code Programming on the 64, as well as Pocket
Handbooks for the VIC, 64, Dragon, Spectrum and BBC Mode! B.

Write in for a descriptive leaflet (with details of cassettes).

&w 177

DUCKWORTH
The Old Piano Factory, 43 Gloucester Crescent, London NW 1 7DY
Tel: 01-485 3484

EPSON IN BIRMINGHAM

HX-20

PORTABLE
MICROCOMPUTER

QX-10
THE HUMAN
COMPATIBLE
BUSINESS MICRO
192Kb RAM,
dual D/D discs,
Hi-resolution
Graphics,

aﬁ\ CP/M, BASIC

Full 12 months warranty

£1,735

All Epson printers, accessories and sundries are always available.
Call and see our full range of micro-computer systems and software.
Training and full post sales support is always avallable.

®
jaemma
SUPPLYING THE SYSTEMS — GIVING THE SERVICE
021-643 1609

THE TEACH YOURSELF
SPECIALISTS!

Learn the easy TEACH YOURSELF
way on your Apple, VISICALC
i sl TEACH YOURSELF
CP/M computer! SUPERCALC

. . TEACH YOURSELF
Just £69 including
postage and VAT for WORDSTAR
your own complete || TEACH YOURSELF
training course on DBASE I
disk. Satisfaction | TEACH YOURSELF
guaranteed or your USING YOUR IBM
money back within

L] TEACH YOURSELF

30 days of purchase. USING YOUR APPLE
A|So Microca| L NEACH YOURSELF
Hands-onCP/M  £92.00 ~ BASIC
Hands-onMS-DOS £92.00 TEACH YOURSELF
Hands-onDBasell £92.00 PASCAL
Hands-onBasic £172.50
Pricesinclude T TEACW;,?:‘JESELF
VAT and postage
Call now or send cheque to:
DATA PROFILELTD

—
189 Hanworth Rd, 01-572 0678
Hounslow, Middx TW3 3TT
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\ UNIT 24, LEE BANK HOUSE, HOLLOWAY HEAD, BIRMINGHAM B 1 IHRJ

TRANSFORMS THE COMMODORE 64
INTO A FULL-FEATURED AND
PROFESSIONAL DATABASE
sysTeM! wITH UP TO 1000
CHARACTERS PER RECORD ON UP
T0 4 SCREENS... AND UP TO
128 1TEMS PER RECORD,
DEFINABLE AS KEY, TEXT,

NUMERIC, CONSTANT, RESULT OR DATE... IN FILES OF UP TO 1éM CHARACTERS!

SUPERBASE 64 EVEN HAS SPREADSHEET AND CALCULATOR CAPABILITY, CALENDAR
FUNCTIONS, EASY INPUT FROM WORDPROCESSOR/DATA FILES, BOTH MENU-DRIVEN AND
PROGRAM OPTIONS, SORTING/SEARCHING, FULLY OEFINABLE OUTPUTS... SUPERBASE 64
1S ESSENTIAL IF YOU WANT THE MOST FROM YOUR 64! SUPPLIED ON CBM 154] DISK
WITH EXCELLENT TUTORIAL/REFERENCE MANUAL . LR PRICE £59-95 £88.00!

VIZAWRITE 64 IS A HIGH-

VIZAWRITE 64 s
PROCESSOR, WITH ON-SCREEN

FORMATTING, THAT TAKES FULL

ADVANTAGE OF THE 64'S COLOUR, GRAPHICS AND MEMORY FEATURES... AND SUPPORTS
VIRTUALLY ANY PRINTER! WITH A COMPREHENSIVE AND EASY-TO-FOLLOW USER MANUAL,
VIZAWRITE 1S THE ULTIMATE PERSONAL COMPUTER WORD PROCESSOR! AVAILABLE ON
CARTRIDGE (£85:95 £751), DISK (£79-95-£€8!) or WITH VIZASPELL (£99-95 £851)

MASTER 64 IS A TOTALLY NEW
t CONCEPT... A COMPLETE PROGRAM
DEVELOPMENT PACKAGE, THAT'S

AVAILABLE NOW FOR THE CBM 64.

MASTER Has 85 New commanns... AnD BASIC IV Too! PLUS PROGRAMMER'S TOOLKIT,
MACHINE CODE MONITOR, BUSINESS BASIC, KEYED DISK ACCESS, MULTIPLE SCREENS,
USER-DEFINABLE INPUT ZONES, REPORT GENERATOR, 22-PLACE ARITHMETIC, DISK DATA
COMPRESSION, DATE CONTROL, SCREEN PLOT, SCREEN DUMP, AND MORE... EVERYTHING
YOU NEED TO PROGRAM YOUR 64 TO TOP PROFESSIONAL STANDARDS! (£443-75- £]]51)

MORE SOF TWARE FOR COMMODORE 64 : SOF TWARE FOR_COMMODCRE PET/700:

PRACTICALC (DISK/TAPE) ... bAMBO £41.50 SUPLRBASE (700/8096) £425.00
Yizaseeli (oisx) .. B SUPTRSCRIPT (700) ... B350 1425.00
DTL COMPILER (DISK) - SUPERSCRIPT (B096) .. 054025 £375.00
DTL COMPILER (TAPE) B SUPERSCRIPT (3000-8000) .. {386vdé¢ £225.00
TOOt 64 (CARTRIDGE ) o MASTER (4000/8000/8096) .. L399~36 £225.00

PRICES SHOWN ABOYE INCLUDE 15% vaT, AnD
ARE CORRECT AT TIME OF GOING TO PRESS.

PLEASE ORDER BY POST OR TELEPHONE, USING
CHEQUE, ACCESS, BARCLAY CARD OR OFFICIAL
ORDER. DESPATCH IS 8Y SAME-DAY IST CLASS
POST, AND FREE (EXCEPT FOR OVERSEAS AND

CREDIT ORDERS). FULL PRODUCT INFORMATION
IS AVAILABLE ON REQUEST, [REF A27}

LAKESIDE HOUSE, KINGSTON HILL, SURREY, KT2 7QT. TEL 01-546-7256




WAVE INTRODUCES....

FUJI FILM FLOPPY DISKS

* no nonsense policy-the highest quality media at the lowest prices, coupled
with the best service and no sales gimmicks.

* all our products carry a unique no strings guarantee — a copy of which will be supplied
with order.
° All 5%’ Diskeftes we supply come in the award-winning *‘SEE 40" Library box -
eaqasy storage and senslble design.
° Al prices include postage and packing and are shipped on the day of
receipt.
* As an introductory offer, each box contains a voucher entitling the purchaser
to £2 off the purchase of his next box.

WHAT WAVE COSTS
BOXES
CODE PRODUCT RRP  4-4 59 40+ Please despatch by return the following:
MDID  Single Sided 48tpi Soft Sect 24.50 23.00 22,00 24.00
5% |MD2D  Double Sided 481pi Soft Sect 32.80 30.00 29.00 28.00
MD2D96 Double Sided 9étpi Soft Sect 4350 37.00 36.00 3500 | | SZE | CODE _]— QUANTITY COsT

T
FD4S* Single Sided/Single Density/Soft Sect 30.70 28.00 27.00 26.00 |
8" |[FD2s** Double Sided/Single Density/Soft Sect  32.60 30.00 29.00 28.00 i ” o ]
FD2D*** Double Sided/Double Density/Soft Sect 38.90 36.00 35.00 34.00 ,4 | —— |- 1
!
i
|
+

* Availabile initialized with 128 byle Sectors
** Available initialized with 128 or 256 byte Sectors
*** Available initialized with 128, 512 or 1024 byte Sectors -

State requirement on order form 1 | r

|

SWAVESHIKS el

S3HARGRAVEROAD,MAIDENHEAD,BERKS SL6 6JR Name.............ooooeene. Tel No............
Tel: MAIDENHEAD (0628) 32337 ‘X\

! " T 1
D}_ \v \Ci HELPS PLOT

'Lmnputcr YOUR FUTURE!

u lll
112 BRENT STREET
HENDON, NW4|

Tel: 01-202 2272/3/4—

: J BBC B £399.00

g SPECIAL ZX NEW ELECTRON coming soon £199

@I SPECTRUM ALL HOME COMPUTER

R 18K £99.95 PRICES INLCUDE VAT.
— a8k £129,95

SINCLAIR ZX PRINTER £39.95
Including 5 tree rolls of paper

Ul

5.00 COMMODORE
DRAGON 32 £175.0 e £229.95

COMMODORE 1541 DISK
£22

s\N sS
15%
COMMODORE 64 £199.95 [N} @
- =
SPECIALVIC20 oRIC ssk £139.95 N\PU-‘ERSA
40 of tree software
£139.95 cO AMCRO W
We have the blggest selection
of software for thls micro ?‘;.N-{J
( - ACT SIRIUS 1.2 126K 3
-’ £2,193.00
&R .o en- ACT SIRIUS 2.4 256K
?\- g £2,693.00

epsom commonone 700 ST simus tows
MATRIX . from £895.00 256K HARD DISK
PRINTERS MX100FT =, * SPECIAL OFFER BROTHER CE60 £3,995.00
AX80T  £279,00 £395.00 ‘FlOWRITER DAISY COMMOOORE 80325K TYPEWRITER WITH (Free offer of printer or photocopier
RX80FT £319.00 Fx100FT WHEEL PRINTERS £675.00 PABALLELINTERFACE €495  a® o B0 conligurations,
APRICOT * NEW & £495.00 RP1300 £1,230.00 CcOMMODORE 8096SK BROTHER HR15 Dalsy Printer£445 Please call.)
FXBOFT £350.00 «NEw % RP1600 £1,645.00 £695.00  BROTHER HR1 Daisy Printer £695 New Apricot coming soon.

FROM £1,495
Including MONITOR AND
FREE PROGRAMS
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HISOET PASCAL DEVPAC

HISOFT PASCAL 4T

“... 1 haven't seen any other compiler that could match Hisoft's Pascal” . . . Using the Spectrum Micro — Autumn 1983

“This is a very impressive product . . . of benefit to any Spectrum programmer . . . “David Bolton ZX COMPUTING Aug/Sept 1983

Just two comments from full length reviews of our powerful and virtually full implementation of Standard Pascal. The advantages of using Pascal
are well-known — fast, self-documenting, and above all, structured programs and now, with Hisoft Pascal, you can reap all these benefits on a
wide range of home computers, including the 48K Sinclair Spectrum! Hisoft Pascal produces programs that run typically 40 times faster than
equivalent ZX BASIC programs and, sometimes, up to 1,000 times faster!

Hisoft Pascal supports FOR ... DO, WHILE ... DO, REPEAT ... UNTIL, CASE ... OF, INTEGERs, REALs, CHARacters, RECORDs,
POINTERs, SETs, ARRAYS etc. etc. — it is not a Tiny Pascal but a virtually full implementation of the language allowing the user to develop true
high-level language skills while attaining execution speed close to that of machine code. Complete with a 70-page manual.

Hisoft Pascal is also available in a variety of disk formats, including sequential FILE handling.

HISOFT DEVPAC 3

“ .. DEVPAC is most highly recommended. The documentation is first class.” Your Computer May 1983
“ .. if you write programs in machine code, buy DEVPAC — it is the best currently on the market.” Adam Denning, ZX SOFT in Which Micro
September 1983
Two comments from reviews of earlier versions of DEVPAC — now we have DEVPAC 3 available: a powerful Z80 assembler with conditional
.assembly, assembly from tape (to enable generation of very large code files), ORG, EQU, DEFB, DEFS, DEFW, DEFM, labels of any length — in
fact all you need for fast (3,000 lines per minute) and powerful assembly programming. But it doesn't stop there: DEVPAC 3 also includes an
incredible debugger/dis-assembler giving you a ‘front panel’ display of the Z80 system and allowing extensive debugging of your machine-code
program, including single-stepping programs EVEN IN ROM!! Open up the secrets of low-level programming with DEVPAC 3.
Prices:
Hisoft Pascal 4T (ZX SPECTRUM) £25 inclusive

(NewBrain, SHARP MZ700 etc) £35 plus VAT

Hisoft Pascal 4D, many disk formats £46 inc.
Hisoft DEVPAC 3 (ZX SPECTRUM) £14 inclusive

(NewBrain) £25 inclusive

«~««STOP PRESS+*»» Hisoft Pascal for the SPECTRUM now comes complete with a Turtle Graphics package
allowing fast and easy production of complex graphic displays.
Hisoft Pascal and Hisoft Devpac also available on ZX Microdrive, please write for details.

13 Gooseacre, Cheddington &
Leighton Buzzard, Beds. LU7 OSR w
*and others

Tel: (0296) 668995 ,ﬁ

NOW YOU CAN HAVE THE BEST OF BOTH WORLDS WITH THE

INFRASCOPE COMMUNICATOR II

A VERSATILE LOW COST ELECTRONIC TYPEWRITER
AND A COMPUTER PRINTER — ALL IN ONE!

% Dual purpose Electronic Typewriter and RO Printer
% Adaptable to a wide range of computers
* Incorporates a 2K buffer

* Only approved interface for SCM EC 1100 electronic
typewriter

The electronics expertise of Infrascope has been used to create a
new approach to the dual need for an electronic typewriter and an
RO computer printer resulting in the COMMUNICATOR |I. Based
on the Smith Corona EC1100 the machine has a 100 character
daisywheel, 46 character correction memory, 10/12/15 pitch, and
is portable with a free carrying case. The RS232 compatible
interface enables the COMMUNICATOR |l to be linked to almost
any microcomputer making it ideal for both the busy office and the
home computer enthusiast. One year guarantee.

COST £447 including VAT and carriage VISA/ACCESS accepted

Write to: INFRASCOPE LIMITED, Longbeck Road, Marske, Redcar, Cleveland TS11 6HQ.
Telephone: 0642 472549

Infrascope is a member of the Weyfringe Group of Companies
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Whoonearth
would pay three times
asmuchforan
accounting program

thats only h
B asgood?

gy

There’s no room for a comedy of It's fully automalic - which means What's more, the SAGE
errors when it comes to choosing the  no shuffling through the programto  accounting program has been
right accounting program. find the section you need. successfully tested in hundreds of
The wrong decision will produce IU's complete and self-contained - installations and is the only system of
a very sad clown indeed. no expensive modules to buy every its type —is as effective in a one-man
You can, if you really wish, pay lime you need an extra function. business as in a multi million pound
£1,000 or more for a sprawling, highly It's suitable for use on CP/Mor  corporation.
complicated, 4-7 disk monster, witha MS-DOS machines and has so far Check it out and we’ll turn the
manual you can’t lift without a course  been implemented on Osborne, smile the right way up.
ol weight training, or understand Superbrain, kpson QX-10, Sirius, Return the coupon and we
without a brain transplant. Victor 9000, IBM PC, BBC/Torch Z80  will send you more information
Alternatively, for just £375, you can and ITT with others in the pipeline. and the name of your nearest dealer.

discover the unique simplicity of
SAGE.

SAGE produce an accounting
program which is truly integrated and
uses only one programand one
data diskette.
® Sales and Purchase Ledgers,
® Nominal Ledger, ® Cash Book,
@ Journal Entries, @Trial Balance,
® VAT Return, ® Monthly and &
Annuat Accounts, ®Age Analyses,
@ Statements and Audit Trail - every
accounting function you need in one %
compact and comprehensive package.
The SAGE program is also widely used
for Incomplete Records Accounting
(without requiring modification). It can
therefore be used by practising
accountants for both functions. Its
efficiency is built on simplicity-and its
simplicity accounts for the price.

The SAGE accounting program is
easy-lo-learn and easy-lo-use, with a

shorciearandsmptemanal . QU INNOVAtion accounts for our price!
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D Please send me your 8 page explanatory brochure.

D Please arrange for me to have a demonstration.

‘I do not yet own a computer/ have a *Delete as
computer. appropriate

Name 0@ _
Position___

Company____
Address

| ajZa
| PZENRN British Software for British Business

l SAGESOFT LTD., Hawick Crescent Industrial
Estate, Newcastle upon Tyne NE6 1AS,
Tel: 0632 761669. Telex: 53623 SAGESL G. PC_V_Ii]
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LEVEL 9 ADVENTURES

BBC 32k COMMODORE 64 SPECTRUM 48«
LYNX 18k NASCOM 32k ORIC a8k ATARI 32«

DETAILS

Level 8 Computing specialise in
hugh, pure-text puzzle
adventures with detailed scenery
and a wealth of puzzles. All games
have over 200 locations and a
save game feature, and cost

REVIEWS

‘Adventures which have a fast
response time, are spectacular in
the amount of detait and number
of locations, and are available to
cassette owners . . Simply

£9.90 inclusive.

smashing!’ Soft, Sept 83
“Colossal Adventure is included

MIDDLE EARTH ADVENTURES
1: COLOSSAL ADVENTURE. A
complete, full size version of the
classic mainframe game
‘Adventure” with 70 bonus
locations added.

2: ADVENTURE QUEST.
Centuries have passed since the
time of Colossal Adventure and
evil armies roam The Land. With
cunning, you must overcome the
many obstacles on the road to the
Black Tower, source of their
demonic power, and destroy it.
3: DUNGEON ADVENTURE. The
trilogy is completed by this
massive adventure, setin the rich
caves below the shattered Black
Tower. A sense of humour is
essential!

THE FIRST SILICON DREAM

ADVENTURE

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

THE LORDS OF TIME SAGA

in Practical Computing's top ten
games choice for 1983: *'Poetic
andtough as hell.”” - PC, Dec 83
‘To sum up, Adventure Quest is a
wondertful program, fast, exciting
and chalienging. If you like
adventures then this one is for
you" NILUG issue 1.3

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

— Educational Computing, Nov 83
“Snowball . . As in all Level 8's
adventures, the real pleasure
comes not from scoring points but
in exploring the world in which the
game is set and learning about its
denziens . . this program goes to
prove that the mental pictures
conjured up by a good textual
adventure can be far more vivid
than the graphics available on
home computers.

- Which Micro?, Feb 84
“Lords of Time. This program,
writen by newcomer Sue Gazzard,
joins my favourite series and is an

7: LORDS OF TIME. Our
congratulations to Sue Gazzard
for her super design of this new
time travel adventure through the
ages of world history. Chill to the

el micro.
Ice-age, go romin’ with Caesars
legions, shed light on the Dark
Ages. efc. etc. Dept W

/1519191919115 151515/ L9/ L9/ L9/ L1515

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

LEVEL 9 COMPUTING
229 Hughenden Road, High Wycombe, Bucks HP13 5PG

S G N G G G G TN TN TGN U TN TL

extremely good addition to Level
9's consistently good catalogue
As we have come to expect from
Level 9, the program is executed
with wonderful style - none of
those boring ""You can’t do that*
messages! Highly
recommended.” - PCW, 1st Feb 84

15/19/15/1F/ /LT T LT 5

Emmanuel St.
or

Hewlett-Packard

Tandy Sirius
Apple Digital

Emmanuel St.

Our new Personal
Computer Centre

specializing in
Home & Educational
Micros

we know computers

we understand micros
EEEEEEEE
EEEEEEEE Edggg;,,;4
. - . - - - - - Tel: 0223 358264
Cambridge Computer Store

| &4 Emmanuel Street, Cambridge

Professional
Tel: 0223 6533514

I Business &

EEEENEEE =
EEEEREER Ed‘ﬁgg};\;4
HEBEBEEEEE oo
Cambridge Computer Store

| &4 Emmanuel Street, Cambridge

Professional
Tel: 0223 6533574

1 Business &
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DISHE,

* BETTER VALUE MAIL ORDER SUPPLIES FOR YOUR MICRO

TDK DISKS

High grade fiexlble disks from one of the
world’s mosttamous suppliers. 5%" and 8"
disks, In boxes of 10.

5.25" DISKETTES

M1D-§ $/S,D/D. 48 TP
M2D-S D/S,D/D, 48 TPl £34.80
M2DX-S D/S,D/D. 96 TP £45.50

48 TPl sunable for 35 or 40 track operation,
96 TP suitable lor 77 or 80 track operation.

£24.30

8” DISKETTES
$/$,S/D
$/8, /0

F2D $1024 D/S,D/D

DISK DRIVE
HEAD CLEANING
KITS

== 0)_

Helps to protect your valuable data. and
minimise expensive downtime and repair
costs. Consists of a flexible jacket, which
receives a pre-saturated cleaning disk.
Each disk is sealed within a foil sachet to
ensure that it contans the right quantity of
cleaning fluid when used. After use the disk
is disposed of, and the jacket is kept for
future use.

Suitable for single or dual head dnves.
Please specify 8~ or 5.25"" disks.

STARTERKIT £7.70
{contains Jacket and two cleaning disks)

REPLACEMENT CLEANING KITS £14.80
(pack of 10)

COMPUTER
FURNITURE

Suitable for use with all leading personal
computers, Features a top shelf for moritor/
printer, lower shelf for books, paper and
Eeneral storage; large desk top surtace at

eyboard height: attractive teak hmish, and
castors for mobility.

U.K Manufacture. Comes in flat pack for
self assembly — fult instructions provided.

A turther range of more sophisticated units
is available ~ please ask for details.

THE ORGANISER £55.00

DATALIFE DISKS

From Verbatim, the world's leading diskette
manufacturer. Full 5 year warranty. All
minidisks are certiied for double density
recording, and are fitted with hub ring
reinforcement as standard.
Prices per box of 10 disks.
5.25"' DISKETTES

MD525 §/8,0D/D, 48 TP
MD550 D/S,D/D, 48 TP
MD577 $/8,D/D, 36 TP £25.55
MD557 D/S,D/D, 96 TPt £34.20
48 TPI suitable for 35 or 40 track operation.
96 TP suitable for 77 or 80 track operation.
10 and 16 hard sectored versions avallable
at same pnces.

8’ DISKETTES

FD34-9000 S/8, 8/0

FD34-8000 $/8,0/D

DD34-4001 D/$.D/D

32 hard sectored versions available at same
prices.

£18.25
£27.15

XIDEX DISKS

The new premier quality standard, against
which all other manufacturers will have to be
judged. All products certified for double
density recording. Now with a lifetime
warranty. Unreservedly recommended.
Prices per box of 10 disks.

5.25'° DISKETTES

5012-1000 §/S.D/0,48 TP
5022-1000 D/S,D/D, 48 TPI
5012-2000 §/S,D/D, 96 TPI
5022-2000 D/S,D/D, 96 TP

48 TP suitable for 35 or 40 track operation.
96 TP suitable for 77 or 80 track operation.
10 and 16 hard sectored versions avaitable
at same prices.

8'’ DISKETTES

8012-1000 $/$,D/D £26.40
8022-1000 D/S.D/D £31.90
32 hard sectored versions available at same
prices.

vl

TDK CASSETTES

G

You know the name and the quality's the
same. 15-minute computer grade cassettes
for optimum performance in all standard
rrgcrocompu(er cassette drives. In boxes of
10.

| TOKPC15

DISKETTE
STORAGE
BOXES

Protect your diskettes and valuable data
from external contamination. Lockable.
Fonable and secure. Two part box- made
rom anti-static ABS plastic. Price includes
dividers and index labels. Capacity 80 disks.

A5 Storage box (for 8" disks) £32.00
A6 Storage box (for 525" disks) £22.00

Product

‘ Print sample available on request.

| CP-80 PRINTER

CTIi-CP80

'PRINTER

Features:—

Fricnon and tractor feed as standard
80 c.p

Bi- dwectlonal logic seeking.

13 x 9 dot matrix giving true descenders.
Sub and superscripts.

ftaflc printing and auto underlining.
Condensed, emphasised, expanded and
double strike printing {(can be mixed In a
line}.

Paraliel interface fitted as standard.

12 month warranty.

£249.00
£40.00
£46.00

Optional RS-232 interface
Special VIC20/VIC 64 interface

mainland.

PRINTER STAND
/\
7
&,

Suitable for use with dot matrix printers. Lifts
printer sufficientty to enable continuous
stationery to seif-stack. Pamnted steel uni.
Dimensions: 39cm wide
x 28¢cm deep
x 10cm high
Comes as package which also
contains;—
200 sheets continuous stationery.
1x 9% binder.
1 x hughhighter pe
choice of rubber feellsncky pads.

PRINTER STAND £19.95

c—————————————————————

0: DISKPOST, FREEPOST, WEST MOLESEY, SURREY,
I KT8 0QF. Tel: 01-941 4066

Al prices inclusive of delivery and insurance on British

Price YOUR NAME
£ ADDRESS

£

Tel. No.:

Sub Total

Please charge to my Visa/Mastercharge/American

Express/Diners Club account.

Delivery/Insurance
VAT

TOTAL VALUE OF CHEQUE PAYABLE
TO DISKPOST

ou are unable to raise cheques without an invoice, please post or
ephom your order to us. We will then forward a pro-forma invorce,
for your accounts department to pay against.

My card number is

DINERS CLUB
INTERNATIONAL

Credit Card Orders

We welcome Visa, (Barclaycard), Mastercharge, (Access), Diners
Ciub and American Express. e is no‘credit card surcharge
Either write your card number on your order, of telephone your order
10 our sales office.

*k NEW1984 PRICES *

DISKPOST® is the mail order division of the BFi Electronics Group
Europe's largest independent diskette supplier.

FREEPOST West Molesey

Surrey KT8 0QF. Tel: 01-941-4066

PCW143



& MAGIC
T L MEMORY is the
9 »: “/ y application of

micro technology
combined with the
sophisticated
operating techniques
usually only associated
with large mini computer
systems. Literally hours
each week can be saved with
MAGIC MEMORY both by
increased performance with the
micro cache and by not waiting
for printing to finish before being
able to resume working. All this is
available to users from £195 for 64K
up to £595 for a full 512K, from dealers
or direct from DATAFLEX.
More details available from PHILLIP BENGE
or DAVID LOW at DATAFLEX LIMITED on
01-748 4176.

Name:
" Address:

TEL: PCW/4/84

PHONE 01-748 4176 OR SEND BACK COUPON TO
ataflex Ltd The System Centre 238-246 King Street London W6 ORF l

FROM
£99

After many years of typing letters and placing them in the box
(below left), some people will be surprised to learn that the smart,
black box (right) will help them to perform the same function,
quickly and economically, and do much more.

May we suggest that you use the old-fashioned method (perhaps }
for the last time) in order to discover today’'s alternative. ]

: M% %4 | ELECTRONIC MAIL e PRESTEL

- : e BULLETIN BOARD e TELECOM GOLD
\ e COMPANY DATA BASES ® MICRONET
800 ¢ TELESOFTWARE & MICRO TO Tandata Smart Modem 1984
MICRO CHAT. BT approved
Today's fast-moving business environment
demands instant communication. Tanadata's

terminals will help you take advantage of Ta nda ta

SOASSL

SIS

smart modem and data communications

}mu L4

all Fhe l?.test deve}opment.s in the communi- Tandata Marketing Limited,

;' i cations 1gld. Spec1al terminal and Prestgl Albert Road North, Malvern, Worcs. WR14 2TL

2 ] Software is available for a number of Micros Telex: 337617 Prestel * 799 # Telecom Gold: TAN 001

/g L to drive the smart modem range—and some [ — — — — — T T — — — &~ — — 7

W A have downloader software also! BBC, e

; - a5 ,(,,7//11/ APPLE, COMMODORES, IBM PC, and soon | N B
4 i, § %,%%; | CP/M MICROS. o - |
’//’///4'//’/’/4 f///f"/"‘ For more information fill in the coupon or | CemBasy
Post Box c.1938 clip your letterhead to this ad. | Address .. o e
GPO approved
Tandata Marketing Limited, Albert Road North, Malvern, Worcs. WR14 2TL |
A subsidiary of Tandata Holdings Plc  Telex: 337617 Prestel * 799 # Telecom Gold: TAN 001 I ) Tel

| PCWi4/g4
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Discount Micros!
SAVE HUNDREDS OF££Es

Thanks to our massive purchasing power you can now buy at probably
the best prices on Micro hardware/software in the U.K.

.Sll'lllS 1.
(2 x 600K Drives)

£1,799* | I
INCLUDING NEARLY £2000
WORTH OF SOFTWARE
FREE!!
ESlnus 7. +10MBExternal | T=TS _ _ +10 MB External 55
Hard Disk plus ===T%, = =: Hard Disk plus 10 MB Internal
2 x 600 Floppy 2 x 320 Floppy N T ——

Disks. ] Disks

R
£4:660-

INCLUDING NEARLY £2000
WORTH OF SOFTWARE

FREE!!

rllllllllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII1

SP E C I A L | E Discount Micros Ltd. E

. = 7 Kensington High Street, London W8, 1 =

a Ple dm .

OLIVETTI M20 g Cemesname :
'f2‘599 E 1 price list on (] Informationon [ Ringme E

, - [J Urgent ®

] n

Other machines on request. . | :
Plus a whole range of software & peripherals. 8 Neme Title H
3 Company s

To place your order for IMMEDIATE i e, - :
DELIVERY, call Vanessa James on ; .
01-938 1721 (20 lines) I e :
E Phone —___ Extension E

*Offer lasts for limited period only and is subject to change
without notice. LllllllllllllllllllllllIIIIIIIIIIIIIIIIIIIIIIIJ



Spreadsheet or Financial

SPREADSHEET Planning

Splitscreen display, menus
and matrix, scrolling
without losing row
descriptions,
comprehensive matrix and
file manipulation, flexible
data input.

ANALYSIS AND SORTING
Sort data by row, by
column, in ascending or
descending order, even by
row name Highlight vaiues
meeting specified criteria,
statistics include regression
for forecasting.

JOB AUTOMATION
Compiled job streams
make running
comprehensive systems
quick and easy; oplions
allow for operator prompts
and choices to be built in.

REPORT WRITER

Compiled for fast production of
formal reports with graphics,
sorting comprehensive
formatting and display facilities.

DATA INPUT

Direct into spreadsheet or from files
bullt in Encore, or from files external
to Encore. Plus random number N

generation and arithmetic on entry.  SHED 1 : D
.
[ A )

ENCORE is written by FEROX: A COMPLETE PACKAGE

authors of DSS/F — The Micromodelier

A powerful screen text
editor for writing modeis
and procedures, of lefters
and memos.

FINANCIAL MODELLING
Spreadsheet plus
comprehensive procedural
language; IF, THEN, ELSE,
GOTO, and WHILE.

Shorthand models (R3 = R1

+ R2) or in plain English

'Total Cost’ = 'Fixed Costs’

+ 'Varlable Costs'.

GRAPHICS

‘Quick and Dirty' from
spreadsheet or
comprehensively from Exec.
Provides over ten ditferent
chart types. Can be used
with external data files.

EXEC!

A compiled language for
systems writing, includes
formai reports, graphics,
menus, over 100
commands for writing
comprehensive systems,
perfect for consolidations!

See Encore at your IBM Dealer*® today
at only £395 + VAT can you afford to
ignore it? Sirius version available soon.

*in case of difficulty contact:

Datafiex Ltd, 238-246 King St.
London W6 ORF, 04-748 4476

80 COLUMN CARD CPA 4
£57.50 +£8.62 VAT

80 characters by 24 lines with true descenders.

7 x 9 character resolution compatible with BASIC,
PASCAL and CP/M. Modem compatible. Similar to
Videx.

Z80 CARD CPA 3

£47.90 +£7.19 VAT

128K RAM CARD CPA 20
£199. 00 +£29.85 VAT

Enables user to load 142K program or use as a fast

BASE 64A compatible with Apple cards and
software. Equivalent to Apple II plus with extra 16K
and new Autostart Monitor. Additional features
include ROM based system control program, 64K on
board memory, expandable to 192K. MINI-WRITER

on boirld in l:}(])M 24§l systzmdmemoryl;l'ri{ny . access disk.
assembler with assembly and disassembly tunction.
‘Upper and lower case characters. Function 16K RAM LANGUAGE CARD CPAl
commands on keyboard. Numerical and cursor £57.50 +4£8.62 VAT
keypad. Can load 140K diskette program to 192K
user RAM. Staggering value! FORTH CAIZ?&?A 2
£57.50+48

* *Dealer enquiries welcomed®*®

INTEGER CARD CPA 2A
EPROM WRITER CARD CPA 5
T _£7900 +£11.85 VAT
Programs 2716, 2732, 2764, 2516, 2532, 2564. Read,
write, copy, compare.
PAL CARD CPA 7
£5750 + £7.50 VAT

Display your Il plus colour text and graphics on
your home television

PRINTER INTERFACE CARD CPA 9

12” Green 18 MHV high resolution Phlps V7001

£38.32 +4£5.75 VAT
IBM software and card compatible PC with multi fanction colour T araliel printer interface.
display card and two 327k drive at £1,495.00 + £224.25 VAT RS 232 CARD CPA 12
£57.50 +£8.62 VAT

DISK INTERFACE CPA 6
£47.90+£7.19 VAT

To connect Apple or compatible drive
DISK DRIVE CPA 14
£166.00+ £24.90 VAT

Top quality Japanese slimline drive with cable.

35 VA
0 *;34.

CP80 Matrix Printer. 80 cps, bidirectional logic
seeking 80 column. Friction and adjustable tractor
feed. Hi-res and block graphics. True descenders.
Switchable italic print. Auto underline.

Base 64 unit with monitor, two slim line disk drives

and disk controller for

£795.00 *+ £165.75 VAT’

Base 64 unit with monitor, two slim line disk drives
and controller, Z80 card and 80 column card, CP 80

printer and controller  £] 050,00 + £154.50 VAT

Access and Barclaycard accepted.

Send exact amount including 15% VAT plus £1.50
per board carriage and insurance, or £7.00
carriage and insurance for monitors, printers and
base units OR call at our warehouse at the South
Bank Business Centre, 400 yards from Vauxhall
Tube Station.

Alphasoft Limited - Unit 8, South Bank Business Centre, 1 Ponton Road, London SwW8 5BL - Telephone: 01-627 4400




THE MEMOTECH COMPUTER

* SUPERB KEYBOARD * 80 COLUMN OPTION
16 USER DEFINABLE FUNCTION KEYS
INCREDIBLY FAST AT 4MHZ
BUILT-IN ASSEMBLER/DISASSEMBLER
32 OR 64K USER RAM
ALL COLOUR WITH INCREDIBLE SOUND

DING FREE SOFTWARE

* %% %% %%

M
PRICES (INC.VAT) WTX 51264k 315

THE NEWBRAIN COMPUTER

A —£199.50 + VAT » NEWBRAIN A OR AD

80 COLUMN DISPLAY
POWER SUPPLYs UNIT
CASSETTE LEAD

TV LEAD

INSTRUCTION BOOKLET

* % % %%

+ FULLY GUARANTEED FOR 1 YEAR
** FULLCP/M SYSTEM NOWIN STOCK * *

EPSON PRINTERS FROM £229
MONITORS FROM £68

A FULL RANGE OF PRINTERS AND MONITORS IN STOCK
ESPECIALLY FOR THE NEWBRAIN AND MEMOTECH
¥r TAPE RECORDER MODIFIED ESPECIALLY FOR THE
NEWBRAIN MODEL A- AND AD NOW IN STOCK
£29.75 + VAT

ACCESS & BARCLAYCARD
CLOSED SATURDAYS
Open Monday-Friday 9.30am-5.30pm

EXPORT AND DEALER ENQUIRIES WELCOME

MEMOTECH & NEWBRAIN SOFTWARE
* Word Processor Propen 32(4)

now with additional facilities £33.50
* Database £25.50
* Invoice and credit not programme £39.00
* Invoiceand creditnote review £22.50
* SalesLedger £34.50
* Stock Control £29.50
* CustomerInformation File £32.00
* Bankand Cash balance £29.00
* Inventory £29.50
* MailingList £29.00
* Business Expenses £37.50
* HomeExpenses £25.00
* ProductCosting £27.75
* Sales Analysis £27.50
* Inventory Analysis £33.50
* Business ratios, for Investment, Sales,

Turnover etc £33.50
* Calculate for Costing, Bidding

(withyour mark-up) £29.50
* Mortgagerepayments/property investment £21.50
* AddressBook £25.00
* BusinesslLedger £29.50
% Purchaseledger £38.75
* Productéosting £27.50
* Garage bookings £32.50
* Hotel bookings (for 48 weeks) £35.75
* Pharmaceuticals {abelling £38.75
* Appointments Diary £25.00
* Statements (Print out to customers) £39.00
* Pro Calc (financial spreadsheet) £34.50
* PAYE full working pgm £38.50
* Surgery booking system £39.75

VAT @ 15% should be added to each of the above
(include 90p P&P per program)
Phone for your nearest dealer
Send large S.A.E. for complete range of programs
ELSTREE COMPUTER CENTRE
ELSTREE AERODROME, ELSTREE, HERTS.
Tel: (01) 953 9021/6921

CP/ M CP/M-86

Backs up a Winchester
on to floppies.
Compresses text or data to

less than half size.

Large files can span multiple

discs.

Selective backup or retrieval, on an
inclusive or exclusive basis.

CLIP has no equal in reputation,
convenience, power or economy.
CLIP comes standard with the CIFER
Business Management System, and
with all Winchester systems supplied
by COLT and RML

KEELE CODES LTD

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

Access accepted ABASE I is a trademark of AstTON-TATE

NOW also dBASE

available
packaged
with

Contact your dealer

CLIP — Compressed Library Interchange Program
MS DOS MS DOS 2.0 £95.00

CLIP offers effortless backup.

You can create new commands using a
menu procedure, and give each command
a name, for later use. To repeat that
command the name alone is sufficient.

with CLIP’s powers of selection and
compression, the user can expect a
four-to-one saving over global copying,
with no effort except to feed discs on cue.

Or, CLIP can select just the new/updated
files and reduce the backup load still
further.

All prices excl. VAT, post free in U.K.
Most popular disc formats from stock.
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In the early days of micros, the first
spreadsheets appeared, using complicated cell
co-ordinate references to define plans.

This made the most of limited com-
puting power but plans were tricky to write,
and difficult to read later.

Today’s micros are much more sophisti-
cated but all the spreadsheets are more or less
the same as they always were. All that is,
except PlannerCalc and MasterPlanner.
Described in a recent university report as
‘.. the best spreadsheet package currently on
the Market) PlannerCalc and MasterPlanner
are true business aids.

Dyed in the wool calc freaks won’t like
them but businessmen will.

NEW USERS START HERE

PlannerCalc at £85.00* is now accepted
as the first choice for people new to financial
planning.

Designed for 8-bit micros, it boasts the
kind of features that you’d expect to pay twice
as much for. (Buy PlannerCalc’s nearest rival

immediately see their effect on every-
thing else in the model.

the best manual
on the market and
it’s suitable for
most micros with
a™mCP/M 2.2
operating system,
64K of memory,
giving at least 900
cells, minimum
screen width of 80
characters and 2

floppy disc drives.

It comes with

MUCH MORE POWER,
NOT MUCH MORE MONEY

Why all other spreac

MasterPlanner is the most powerful
spreadsheet system currently available with
its increased matrix size, 2000-3000 cells on
most 64K micros. (But at £245* it certainly
isn’t the most expensive.)

Consolidation of models, allows you to
create separate plans for each department and
then combine them into an overall company

Cambridge Godalming Lendon Navan Swindon
s Crom Kanagement Systoms Iechnes 0L SinpleS 14 Tatnac Busivess
(Cambedge)L1d (04868125505 0l 4091343 1045128472 0799 22603
“z'm 3l Isoss Sasport m%??mm Comatants ot Tedingion
S S Yamtery Lty Dantedale Tochncs BsmessSystems L4 StagTeominas Lt
0329 235846 o 0638) 663105 019773288
m':-"'"“ Hamptoo Wick o Nottingham Telford
nterex L [ ] Necrobusiness Conputars Ltd
(0227830083 01 9430968 mmcﬁxysmmm ety o)
mlu Heretond oot Uldbury Urbridge
0534) 826080 Hongyset? Computers Lothouse Matsec Systoms Lt Rank Reras (UOL
: 0430 7% TR 0211552 5555 0895951133
Cirenceste tchi Yatnes Oxlord Walton on Thames
oot e Weleghdeomess erwcestty. 01 3136607
0285068349 Wcronies
o 0452050386 e 10891612697 iz
evedon Hot Rewil Syctows Lty
el anms HopertSeftvare el “‘"—'ﬂi T 09322) 48378
mﬁ 711?1’ 57 06281 38341 REMOLt 0268) meza Wembley
ol 606 3252 Ya {0 19
Coventry Hortey el gLy Bichmond o1 0004z}
ey Business Systems. omputan ntec Computer Sernces .
o 093472206 Sumlock Bondan Lt 01 9484213 Winchester
Huersild fo atn Sawtidgewort T
Malan Basiess Systews Ltd Micralopca Systems 01 9836401 Woghi Compaters Ltd Wind
016883836 048447450 Nalve 0219) 725028 Windsor
i Kidwelly E St Andrews 1RG5 Micres Lt
Mlm . Mabver 8550111
Mk Offce Sevices 106845) 68500 Computer  Cogs S —
(oom) msu 02631870537 Manchester 0334) 16206 —'leﬂl y
mw Xingston on Thames 0] Surbiton ol 00003
Simaett Comprters Lt/ 06112364216 luuTuqul Yewsl
i (G Marlow 01 390578 Mm
Exeter Leamington Spa Fuasars L Sutton {09351 72000
WL Words Lty 06284) 75606 Statacom Lt
0392135186 0326) 30209 Nelksham 01-661 2266
Fareham Leicester ClerSystams L
e mpEme O COMSHARE
Leicester e on Mmy
Fleet 053351863 Wcraspecifc Ld S S
Bam ass L1 Lishurn 066415529 DI TRIBUTOR
0251414120 ot Mald L -
08462) 3184 3665 L Merstac lorth Wales)1d Saftware L0 Tradeseftitl
035059489 018331173 01-627 1800

and you'll have to.)
Unlikeall other‘calc’products | ues
- - Ntext Lt
it allows you to enter calculations | pou
in a language you understand. | &%
Plain English. ot
For example: -
LINE | SALES=100. 150,175,210 R
LINE 2 EXPENSES=GROW 70 BY 15% FOR 4 B
LINE 3 NET=SALES—EXPENSES Siminghan
LINE 4 CSALES=CUM SALES g{%m
COLUMN 5 YEAR=SUM OF COL | THRU COL 4 .
So it’s much easier to use. s
Bradtord
It uses the popular “spread- 2[]07“74”::65?90
3 . Bristal
sheet” approach with a window | s
. a . CCE {Europe) Ltd
that can be rolled in all directions. kil
[( 162
Which means you can enter
new figures and rules and
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sheets are out of date.

OVER 10 YEARS EXPERIENCE
plan. Data transfer to word When you invest in MasterPlanner or
processing and other systems  PlannerCalc you’re not just getting the best
lets you incorporate figures in  software money can buy.
reports and output to a data
base. It also has extensive :
formatting facilities which

means you can produce reports
that wouldn’tlook out of placein
the board room.

_.: It can store up to 25 stan-
| dard reports to run when you need them. It’s

got full WHAT IF? analysis and direct
editing of both spreadsheet and logic display.

JUST AS EASY TO USE
All this increased power doesn’t mean I _ ;
you'll need a degree in advanced computing e ———
to understand MasterPlanner.

It works on exactly the same
system as PlannerCalc and models
written on PlannerCalc run without
modification on MasterPlanner,

: g the kind of back up
~ | and after-sales service that only a company
] of Comshare’s track-record can guarantee.
If you'd like to know more about any
product, call inat yourlocal dealer or fill in the

16 BIT VERSION coupon and send it to us. *Plus VAT and post & package.
A new version of Master-
Planner has been Spelelcally deSIgHEd Making the computer make sense.

fOI‘ the 16 bit Mmicros like the Sirius 1 *CP/M and ™CP/M-86 are the registered trade marks of Digital Research Inc.
Comshare Ltd., 32-34 Great Peter Street, London SW1P 2DB. Telephone: 01-222 5665.

under "CP/M-86 or the IBM personal using ——— e —— o |
either CP/M- 86 or TMMS DOS 1.1 ) With a Vast To: Department PCW/4, Comshare Ltd., 32-34 Gt. Peter Street, London SW1P 2DB.

Please send me:

matrix size of over 7000 cells on 128K and Quy | Product Micro | Op System |Disc Size| K | ™",
o h l ,ll l PlannerCalc CP/M 22 | 8"/5Vs"
even more with larger memory, you'll at last ol
be able to make the most of your micro. e et L=
@ £282.95
ULTIMATE POWER MasterPlanner IBM PC MSDOS 11| 8"/5V"
Fastplan Il is the top Comshare micro T g0y bt | A
All prices include VAT and postage & packing TOTAL

It’s file-based, allowing development of
large scale models; with a staggering 115,000

[ enclose a cheque/postal order for .£ made payable to Comshare Ltd.

|
|
|
|
|
|
|
Please send me information about Fastpian II D {
|
|
|
|
|
|

|
|
|
|
|
:
planning system. I
|
|
|
|
|
|

Please debit my Access Card No. for £
cell matrix; full financial functions plus back- = suciaycard No. for £ -
wards iteration, file input and output; and Signature
much more. Yet, because it can be menu e
driven it is easy to use. For the full story, tick S

the Fastplan box when youreturn thecoupon. Lz Zon 28 caysfor cevery. VAT Mo 200318629, Registered No 980400

Comshare reserve the nght not to accept anyorders. Anv acceptance will be subject to Comshare’s terms and conditions
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ASELECTION FROM OUR PRODUCT RANGE

High Level Languages

5

/ S
Telecommunications Cont

RS/ S /S

PTINIKS

ADA Supersoft o ICL CO3 EMULATION (Bulk) Synchro Systems | @
BASIC INTERPRETER Microsoft ® ole ICL CO3 EMULATION (interactive) Synchro Systems | @
BASIC COMPILER Supersalt o100 ICL CO3 EMULATION (Intersctive & Bulk] Synchro Systems | @
LR, R S| (3|8 remmmaemS" ™ ot | o
A Tos Microtech [ ]
C COMPILER Microsoff ol @ REFOCRMATTER CP/M <> IBM crotech Exports [ ]
Eongy Bt sls|”l” P ing/Text Editing/Edit
CBASIC Digital Research e|e r essin ex I in I ors
CBASIC COMPILER Digital Research el Word e 9 9 TH E T RU E
CIS copoL Micro Focus e|e
COBOL COMPILER lsdu:roso!'l ° oo Enﬂnﬁgmﬂuz ﬁ.‘:ﬁ,’;ﬁ:,'} : L | N K AG E
FORTH upersoft [ ] :
FORTRAN Supersoft o|loe|o| @ MAILMERGE Micropro ol o|lo|e E D I TO R
FORTRAN COMPILER Microsoft ® o| @ MEMOPLAN Chang Labs ol o °
LEVEL-2 COBOL Micro Focus e|o|o|e wuno ¢ Microsoft °
Lo Sipsa . . DARACAS G0 irasol o L An overlay linkage editor
muMATH/muSIMP Microsoft ) ° PEDIT Phoenix ° that can bind toge?her
PASCAL COMPILER Microsoft ol @ 's"',ﬁEALTLEsm m:::':n : : ole individually compiled
:ff,w e B!g;{:{ :::::::: : : STARBURST Micrn:rn eloeje|e modules of a programme
%An'gmisﬁm ":!crnnro o(o/eo o into one or more files,
icropro [
L Level Languages WORDSTAR Micrapro olele|e that may be loaded
ow Level Languag WORDSTAR PROFESSIONAL and executed by
MACRO-80 Micrasolt ° IWSEMMEG SUSTATINIER] Micionrg ej|o|e|e the operating system.
PROGRAMMERS UTILS (RASM) Digital Research eo| @
Program Development Tools Databases/Data Management Systems |x .. ... or batemiink
ANIMATOR Micro Focus ol e OATASTAR Micropro elojo|e@ leader
BUG Phoenix Software [ ] FRIDAY Ashion Tate e|lo|o|@®
DISPLAY MANAGER Digital Research o0 dBASE-I Ashton Tate o|lo|o|e@ * Works on CP/M-86, PC-DOS and
FTNUMB Micrology 04 INFOSTAR Micropro o|lo|eo]e@ MS-DOS, and fully supports the
LEVEL 1l ANIMATOR Micro Focus [ 4 LA REPORTSTAR Micropro e|o o o MS-DOS?2 Directory
PDEVELEOP Phoenix Software ® . ; . Tree Structure.
PLINK Phocnix Software e Financial Accounting “
PLINK 1I oenix Software b p
PLINK 85 phacrlx Sofware ol® INCOMPLETE RECORDS SYSTEM MPI [ BN NN NN fra e ppiorertey ke
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