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Cromemco System One

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

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

Call MicroCentre for @l Cromemco

l 30 Dundas Street
MicroCentre Lid Britain’s ind dent h
(Complete Micro Systems) Cr:oa:eﬂgoei&epno::r Ed|nburgh EH3 6JN
Tel: 031-556 7354 f




Everything you ever wanted in micros
but didn't know who to ask
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The 20/80 Solution

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

The 80/20 Solution

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

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

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

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

Special Systems Group
supplies packages to suit
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.

 Diditus.

fulfilling small and large
microcomputing projects, e.g.

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

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

Mutlti-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 constraints 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.

No. Next date

Introductory Courses
1 Introduction to

Microcomputers Feb 14
2 Business Systems 15
3 Information Management 16
4  Management Aids 17

Skilis Training
5  Fundamentals of

BASIC Feb22/23
6 Improve your BASIC 24/25
7  Wordprocessing with

WordStar. Jan 18
8 DataStar/SuperSort

MailMerge Feb1

Computer Professionais

Courses
9  Hardware for Software

People Mar 14
10 Operating Systems

and Languages 15
11 Communications &

Networks 16
12 Applications Design

& Products 17
13 System & Program

Generators 8

Computing Management

Seminars
14 Micro Technology

& Strategy Jan 25
15 Local Area Networks 26
16 Micro DataBase

Managers May 19

All courses include practical work
and advice on microcomputers.
Course fees: 1-8 £95 perday; 9-16
£125 per day + VAT, including
luncheon and detalled course
notes. You save £10 per day by
booking more than one day's

tralning at one time.

ROJE
- - "/////// ,,’,’,////////////////

| Request for: ]
I [ ] cuotation Company . B _ DIGITUS LTD i
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1 DTraining information Name - . Position #Sgﬁgg‘gq,cggggis [ ]
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SUIPERBRAIN ||

- | ~THE BEST THING
SINCE SUPERBRAIN 1

OFFERS: - Basic Interpreter.
— Full Reverse Video
and True Descenders.
— Superbly Improved
Circuitry.

ALL AT REDUCED COsST!

THE JUNIOR (JR) WITH 350K FLOPPY DISKS
THE QUAD DENSITY (QD) WITH 750K FLOPPY DISKS
THE SUPER DENSITY (SD) WITH 1.5MB FLOPPY DISKS

MAINTENANCEFCEgAM £l 45 8

AND SOFTWARE AVAILABLE EXCL. VAT

+COMPUIAR

— LETS 255 USERS SHARE 10 OR 144MB
OF WINCHESTER DISK

Compustar ll Terminals look and act
exactly the same as Superbrain

and with prices from £1125 excl. VAT
low-cost multi user systems are now a reality

word processing + accountancy + financial modelling + calculation
, record keeping + sales office management + accounts + payroll + graphics
engineering + communications + languages + solicitors + CAD
4

14 Windsor Road Slough SL1 2EJ Tel: Slough (0753) 38581/38319. Telex 23152 KMICRO
MICROS LIMITED and in Scotiand: Micro Change Ltd. Telfer House, 74/78 Miller Street, Glasgow Tel: 041 554 1462
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Part
Exchange

Bonanza!

Part Exchange any computer/accessorie or calculator
against a new style Osborne 1 or an IBM Personal
Computer!

But hurry this offer must close when stocks are exhausted

PRI ——

s 13 1

| -

Osborne 1. Recommended IBM Personal Computer.
price £1250. plus VAT. Recommended Price £2800
plus VAT

Call us now you never know what we might offer (eg £100
for any calculator, £125 for a ZX81, £200 for a
Spectrum, £??7 for an Apple).

OR
An Epson MX80T-3 printer for £99 when you buy an

Osborne 1 or IBM for cash (no part exchange).

Telephone 91 Comﬁ&ters on 01-228 2207 (6lines)

Southampton House 192-206 York Road
Battersea London SW11 3SA

NORTHERN SALES: YORK (0904) 470013




SuviLock Bonobain LTo.

presents the

CALCULATOR PERSONALITIES

The HP-41C by itself could easily be all the calculator
youll ever need. Even though it is Hewlett-Packard's most
powerful personal calculator, it is remarkably easy to
use...it communicates in familiar words so that even
the novice can operate it. If you are new to programming
or your needs do not require full memory capabilities
immediately, start with the HP-41C. As your need for
memory increases, add a Quad Memory Module or
up to 4 memory modules to meet your expanding
computational needs.

The unique difference between the HP-41C and the
HP-41CV is that the HP-4 CV has 5 times more memory
built in. Specifically, it contains 319 storage registers
versus 63 storage registers in the HP-41C. For those of
you who have programming experience, the HP-41CV
gives you the memory capacity to store a host of
programs continuously. And with all this memory built-in,
you have 4 ports free to add the peripherals of your choice.

These plug-in peripherals augment the power and use-
fulness of the HP-41 without compromising portability.

| like to
work alone

Its great
when I'm
working

with all
the others

And because you have complete freedom in the options
you choose, you can select the combination that suits
your needs now, and extend them in the future.

Sumlock Bondain stocks the entire range of HP
calculators and accessories. Please contact us if you
would like more information. The prices quoted here are
U K. Mainland prices inc. VAT

HP41C . . . . . . . . £138.95
HP82104A Card Reader. . . . . ... . ... .£138.95
HP82143A Printer. . . ... ... ... .. .. . .. £273.95
HP82153AWand. . . . ... . . . . .. . .. .. £94.50

HP82170AQuad RAM . . . . . .. . ... . ... .. £64.76

HP4ICV. . . . £195.95

HP82160A InterfaceLoop. . ... . .. .. . £94.50
HP82161A Cassette Drive. . . . . ... .. . .. £395.75
HP82162A Thermal Printer . . . ... . .. .. £355.95
HP82095B 80 col. Printer. ... . ... . ... £622.50
HP82912A 9" Video Monitor. . . . ... . .. £208.25

SUMLOCK BONDAIN LTD. 263-269 City Road. London EC1V 1]X. Telephone: 01-250 0505 Telex: 299844.

I am interested in . .

or Cheque/PO Enclosed . . . . .

Name:

Please debit my Access/Barclaycard No

_.lwould liketoorder. .. . ... .

Lt [ S S B [ S Y S T | SSS S I T
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SUPERFAST 16 AND

MICROCOMPUTERS FO

18 BIT
R OEM’S

TALOS 2

Single Board Microcomputer
% Z80A 4MHz CPU * 64K RAM * Z80A DMA
ONLY £375 + £5 P&P + VAT

* ZBOA 4MHz ¥* 8" Drive interface

* 64K RAM * Interface for new 5%a” high
* 24 x 80 video density 1.6Mbyte drives
* 6845 CRT Controller such as YD380T or BASF
* ASCIIKB port 6120

* 2 x RS232C * ZBOADMA

* Centronics port * Size:310mm x 210mm

TALOS 2 PLUS

Single Board Microcomputer
* 280B 6 MHz CPU * 192K RAM % Z80A DMA
ONLY £475 + £5 P&P + VAT

* Z80B 6MHZ * 6845 CRT Controlier

* 192K RAM * Interface for new 5v4”
* 24 x 80 video highdensity 1.6Mbyte

* ASCII KB port drives suchas YD380T or
* 2 x RS232C BASF6120

* Centronics port * Z80A DMA

* 8"drive Interface * Size:310mm x 210mm

TALOS 3

Single Board Microcomputer
* 180B 6MHz CPU * 64K RAM * Z80A DMA
* HD Interface ONLY £425 + £5 P&P + VAT

* Z80B 6MHz

* 64K RAM

* HDinterface for Fujitsu
M230K drive {(up to 80
Mbyte)

* 3 Multiuser capability

ASCII KB port

* 2 x RS232C

* Centronics port

* 8" Drive interface

* Interface for new 5va”
high density 1.6Mbyte

when used witha TALOS drives suchas YD380T
2 Board or BASF 6120
* 6845 CRT Controlier * ZB0A DMA

* 24 x 80 video * Size:310mm x 210mm

TALOS 88
With 512K RAM Board

* |6 Bit 8088 8HMz CPU * 512K RAM with Parity % Connects to 8 Bit TALOS 22 PLUY/3 Boards
ONLY £695 + £8 P&P + VAT

* 8088 8MHz

* 512K RAM + Parity
* 2 x R§232C

* Jparallel ports

* RAMBoard canbe used as fast *“RAM DISK'"!

* 8interrupt level
* 4K ROM

* Connects to TALOS 2, 2PLUS or TALOS 3 Board via

one paraltel port

* Size: 115mm x 252mm (same size both boards)

2]l MBYTE HARD
DISK SYSTEM

Super Fast Microcomputer
ONLY £4,200 + Carriage + VAT

o &
—
* Uses TALOS 3 Board * 64K RAM
* Z80B 6MHz * " thin drive fi
% 50Mbyte MD— One 8" thin drive for

back- ble t
expandable to 80 Mbyte 4!ac CREsee i

NEC

8023BE-C

NEW
LOWER

PRICE

Now only £292
plus £8 carriage plus:
VAT @ £345 inc.

100CPS print speed
Bi-directional logic seaking — increment maode
80, 136 column

proportional spacing
7 x 9 dot matrix for alphanumerics & symbols

period

0O 0O 0O0oooooaao

Horizontal & vertical tabbing

High resolution dot graphics — 144 x 160 «nts/inch

8 x 8 dot matrix for character generator graphics
Qutput to printer on character by character or dot by dot basis
Auto reversal {up to down) of ribbon maintains clarity for long

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

FAST 100CPS DOT MATRIX PRINTER/PLOTTER FASTER THAN MX80!
BETTER GRAPHICS THAN OKI 824!

The Most Advanced Low Cost Printer Outstanding Graphics,
Print Quality & Performance
Recommended Price £399 + VAT

Our price only £292 plus £8 carriage & VAT @ £345 inc.

5 unique alphabets

Adjustable tractors

00oogaoooaag oag

2K Buffer

Stand Alone Serial Interface (to 9,600 baud) with PSU &
4K buffer £80+ VAT =£92 inc.

Lower case descenders

Superscript subscript, underlining

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

Greek and Math symbols

Single sheet friction feed

Powerful programmable paper feed

Special ribbon cartridge

Backward carriage return

45" to 10° paper width

Original plus 3 copies

Centronics type paraliel interface (standard)

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

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

6184 11 Mbyte formatted (14.4 Mbyte unformatted)
6185 20 Mbyte formatted {25 Mbyte unformatted)

6182 5 Mbyte formatted (6.38 Mbyte unformatted)
6183 7.5. Mbyte formatted (9.57 Mbyte unformatted)

FLOPPY DRIVES. Full 6 months guarantee!

6105 8" Slimtine - half height DS/DD 1.6 Mbyte Direct Drive, DC Motor—no bel(s noAC power— requires only +5V and 24V ..

6118 5%" 2/3 height, 96 TPI, 80track DS/DD 1 Mbyte ...

ONLY £455 + £10 carriage + VAT
ONLY£513 + £10 carriage + VAT

Please telephone for quantity prices

ONLY £567 + £10 carrlage + VAT
ONLY £737 +£10 carriage + VAT

.......... ONLY £350 + £5 carriage + VAT

Please telephone for quantity prices

@

Vincelord Ltd

Suite 2, 26 Charing Cross Road, London WC2
Tel: 01-240 0213/01-240 0217 Telex: 295173 VILORD G

BASF MEDIA
PartNo:

18D/DD SSDD perboxof10 ...

1S/SD SSSDperbox of 10 ........oiimiiiiiiiecs

ONLY £225 + £5 carriage + VAT

5V 18
£15 + £1 P&P + VAT = £18.40inc.
£20 + £1P&P + VAT = £24.15Inc.

2SD/DDperboxof10........

£25 + £1 P&P + VAT = £29.90 Inc.

1/96 TPI DS/DD 80 track ONLY 5"

£35 + £1P&P + VAT = £41.40inc.

2/96 TPIDSDD 80 track ONLY SYa" .......coooviimiiiicriiciiciciinens

£40 + £1P&P + VAT = £47.15inc.
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380 STATION ROAD,
HARROW, MIDDX.
HA1 2DE.

Tel: 01-863-0833

Myriad

Face a Myriad of cosmic
creatures as you voyage

RABBIT SOFTWARE
Rabbit-Calc

‘Rabbit-Calc is an Electronic Worksheet that

' will replace the old fashioned pencil, paper
and calculator methods of before. You can do
complex financial models and then at a touch

JTTLLT
v

JGANNeNEERrAS]

- of a button, change the entire model to suit through the galaxies. A

:_- future trends. Has many built in functions for fast exciting arcade game

- fast calculation plus utilities for saving, loading, that requires extremely

I —_—— replicating etc.. fast reactions to survive.
HH RETAIL PRICE £19.99 requires 3K add on.

RETAIL PRICE £9.99

Frogger

Bring the famous pub game home,
First cfoss the motorway without
getting run over and then home
accross logs and turtles. But beware
of snakes, crocodiles and submerging
turtles. incredible multi-colour
mode graphics written in
machine code. (3K)

RETAIL PRICE £9.99

Space
Phreeks 5?

* but beware of the alien creatures

especially the Night Crawler! 39 levels: The fastest game you'll ever Z::\:v':::ﬂ::;u?tl:?;eso
see on your VIC-20 RETAIL PRICE £9.99"  you must face a universe

full of strange creatures
d known only as Space
k ram ble Phreeks . 15 alien attack
patterns, great graphics,
you've got to be good to
- play this game.
RETAIL PRICE £9.99"

o
Steer your way around a maze
seeking out.your opponent’s tank

B2 i Y ol before he finds and blows you to
Fight your way across the rugged terrain to your home base while pneces.lzf.yo: ve everffanc!:d
fighting off attacks from the aliens. 8 different phases: Tunnel, (v:ourse ': iz .'°'eh‘? .Ta:
Cavern, City etc.. just like the popular arcade game and just as f DIy ige thon thisus e me it
difficult. RIRV oL

RETAIL PRICE £9.99"*

Al machine code for fast, smooth action.
* For the unexpanded machine.

RETAIL PRICE £7.99"

- Please send me l
Rabbit Software Ltd. JENSIErS chequerPOcr—— - -
280 Station Rdad OR Please debit my Access 5224 i l
Harrow, Middlesex HA1 2DE. Zarday e R Rl S, e l

ame B —
Telephone: 01-863 0833 Address . =i
Credit Cards Accepted I Code

Dealers discourit available
ACCESS, BARCLAYCARD ORDERS WELCOME

' ' ) Mail to: RABBIT SOFTWARE LTD.
RABBIT SOFTWARE  1iiiismsinis

MIDDLESEX HA1 2DE
| ) D GN G S IS G G B &

- §PCW



How toincrease the
size of your memory.

Anyone with evena limited knowledge
of home computers will instantly recognise
the very large advantages of owning a Lynx.

And anyone who truly understands the
considerable differences between home
computersislikely to have spotted The Liynx
amile off

With 48K of memory to start with, The
Lynx far outweighs the majority of home
computers on the market.

And it is precisely that size of memory
which makes The Lynx a superior animal
mits field.

What's more, 48K of memory is not the
end of its capacity, but merely the beginning.

Your Lynx can grow. To 96K, to 128K, or
to 192K. All inboard.

All of a sudden your Lynx home
computer has assumed the size of memory
usually associated with business machines,

Its increased capacity will mean you
can have an Impressive word processor.

Disk drives and printers, mono or
colour monitors can be added on

With an RS232 port, your Lynx home
computer is compatible with a wide range
of other manufacturers equipment.

And CP/M® compatibility opens the
door to a comprehensive selection of
business software.

Furthermore, your Lynx home
computer has high resolution colour
graphics.

In other words, you are free to draw in
all 8 colours anywhere on the screen

For the full story about The Lynx home
computer, call in at your nearest Laskys or
Spectrum Computer Centre.

BCP/M is the registered trade mark of Digital Research Inc.

CAMPUTERS

LYNX







BEFORE YOU BUY

THE IBM PC

PRAXIS DAISY WHEEL, EPSON PRINTERS
rtelephone

W wg for the best price/business
) SN N solution around on
2~ 01-800 8268

CREATE YOUR OWN PROGRAMS WITH
HE BEST DATABASE AVAILABLE

dBASEII £350
Also full range of utility programs O

PF.S. for APPLE New Improved £&70.00

Box of 10 Accutract Diskettes (inc. hard case) £$18.20
Plain listing paper 114" x 9%” 2,200 £12.50
(local deliveries)

All prices plus VAT at 16%
88 FAIRVIEW ROAD, LONDON N18 Callers by appointment please
TELEPHONE 01-800 8268
DOV N E S'S makethings easy

PCW 11




THE MOST DIFFICULT THING

ABOUT GETTING A COMPUTER

IS GETTING THE RIGHT ONE.

PRICES EXCL. VAT

COMMODORE VIC 20
Top selling home computer with enough
facilities to interest the hobbyist or serious

130.00 ex. VAT

programmer.

COMMODORE VIC

VIC 20 Home Computer 130.00
VIC 20 Starter Pack ... 215.48
VIC C2N Cassette Unit .39.09
VIC Printer . 200.00
VIC Singie Floppy Disk Drive 260.00
VIC 3K RAM Carmmi .26.04
VIC8K RAM Cartridge - .39.09
VIC 16K RAM Cartridge . .65.17
VIC Programmers Aid Carfridge ..30.39
VIC Superexponder HighRes. Carrridge. ...30.39

VIC Machine Code Monitor Conndge ....... 30.39

VIC Joystick 6.52
VIC Paddies (Pr). .. 11.74
viIC GamesConnogeshom 17.35
VlC Games Tapes from ..2.95
64 Home Computer ... 299.00
DRAGON 32
Drogon 32 Family Computer 170.00
Dragon Joysticks (Pr)... .19.95
Drogon Printer GP100A 199.00
Dragon Cartridges from. ... 17.35
Dragon Cosseftesfrom .. _................... 6.91
SINCLAIR
IX81 Computer .43.43
DXPrinter ... .52.13
16K RAM Pock . ....26.04
LeaminglLob.......... .....17.35
All Sinclair Software available fom... . 3.43

CROMEMCO C-10
PERSONAL COMPUTER

A full feature personal business
computer system including

software — for the price of a VDU. Also
the entry point info the renowned

Cromemco range. 4195.00 ex.VAT

CROMEMCO
C-10 SP Personal Computer Superpak inc.
280A Processor, 64K Memory, Single 54
390K Byte Floppy Disk, 24 x 80 Screen, CKBA
Keyboard. CP/M Compatible Operating System,
plus Word Processing, Financial Planning & 32K
BASIC Software . .. 1195.00
Additional 54" Floppy Disk Drive

120 Word/Min Daisy Wheel Printer ......675.00

12 PCW

EPSON HX-20

PORTABLE COMPUTER
Diminutive fully featured business
computer that is small and light enough
to slip into a briefcase. Specification
includes integrated LCD screen, printer
and microcassette; 16K RAM
expandable to 32K and its own
rechargabie power supply. ideal for
peopie on the move — data can be
subsequently ‘down loaded’ on foa

larger machine when
yourefurntobase.  402.00 ex. VAT

—— e
OSBORNE

Osborne Portabie Computer inc. Standard
Software — Wordstar, Mailmerge, Supercalc,
MBASIC, CBASIC, CP/M — Plus Free

Monitor . 1250.00
0Osborne Double Densny Versian inc. USDC-P
System .. 1375.00
Osborne Starter Kitinc. Daisy Wheel Typewriter
Printer . 1699.00

PRINTERS —IMPACT

Anadex DP9500A 132 Cols., 150CPS Matrix
Printer with Graphics. 10, 12. 5 13.3, 16 4
Char/In, LowNoise ................. 150.00
Anadex DP9501A 132 Cols, 150CPS Mamx
Printer 10,12, 15, 16.4 Char/in, Low
Noise...... .......1150.00
Anooax DP9620A 200CPS Printev Low Noise, -
10,12, 15, 16.4 Char/In 100 CPSin Double
PassEnhanced Mode. . 0.00
Anadex DPB00O Dual Mode Printer132 Cols,
150/180CPS Correspondence Quality,

300/ 330CPS Draft and Graphics Mode, Diablo
630 ProtocolEmuiation. ... .. ........1950.00
Epson MX80T/3 Tractor onty 80CPS ....349.00
Epson MX80FT/ 3 Friction and Tractor ... 389.00
‘Epson MX100FT/ 3 Friction ond Tractor

100CPS ..............cc.e. 499.00
Selkosha GP100A 30CPS, 80COL ......199.00
Interfaces and cables tor all populor micros
available — contact your nearest shop.

PRINTERS —DAISY WHEEL

Diablo 630R0 . .1575.00
Crowm Ronler — Brother 19CPS ..795.00
Brother 8300 ..458.00

NORTH STAR ADVANTAGE
Two versatile desk top options to choose
from feoturing high quolity business
graphics with either 720Kb fioppy or
5Mb hard disk storage.

From 2095.00 ex. VAT

NORTH STAR ADVANTAGE
Advantage Desk-Top System inc. Keyboard,
Graphics, Screen (Green), 64K Byte RAM, Z80A
Processor, Serial Interface, Dual 350K Byte
Diskette Drives and Busigraph

Software . . 2095.00
Advantage Desk-Top System, as above except
single 350K Diskette Drive + 5M Byte &
winchester Hard Disk .2995.00
Advantage upgrade to Intel 8088 Processor with
64KB Memory@ .320.00

NORTH STAR HORIZON
Horizon S100 Bus. Micro Computer inc. ZBOA
Processor, 64K Byte Memory, Dual 350K Byte
Diskette Drivesand DOS/BASIC ... 1995.00

COMART
COMMUNICATOR

Clearly the most price competitive
modutar computer system on the market
with built-in expondability — inside and

ot . n From 1895.00 ex. VAT

COMART
COMMUNICATOR
Z80A MODULAR SYSTEMS

Comart CP100 ‘Communicator Micro
Computer: 280A Processor, 64K Byte Memory,
Dual 5%4" Floppy Diskette Drives each storing
390K Bytes of Data. Dual Seriol and Paralfel
Ports. 10 Slot S100 Bus. CP/M Version 2
included 1895.00
Comart CP200 as CP100 except Dual 790K
Byte Diskette Drives . .2195.00
Comart CP500 as CP100 except one 790K-Byte
Diskefte Drive and one 5” Winchester Drive
having 4.8M Bytes of Formatted Data .. 2995.00
Comart CP520 os CP100 except one 790K Byte
Diskette Drive and one 5” Winchester Drive
having 19M Bytes of Formatted Data . ..3995.00

COMART
COMMUNICATOR 8086
MODULAR SYSTEMS

Comart CP1100 Communicator Micro
Computer: 6MHz 8086 Processor, 128K Byte
Memory with Parity, Dual 5'/4 " Floppy Disk
Drives each storing 390K Bytes. Dual Serial and
Parallel Printer Ports. 10 Slot S100 Bus inc.
CP/M86 & MS-DOS 2295.00
Comart CP1102 CP1100 with 256K Byve

Mem
Comart CP1200 as CP1100 excepl Duol 790K
Byte Diskette Drives 2595.00
Comart CP1202 CP1200 with 256K Byve
Memory. 2745.00
Comart CP1500 as CP1100 except Single 790K
Byte Diskette Drive and Singie 5” Winchester
Hord Disk Drive having 4.8M Bytes of Formatted
Dat ....3395.00
coman CP1502 CP1500 with 256K Byte
Memol
Comart CP1520 As CP1500 except 5"
Winchester Disk having 19M Bytes of Formatted
Data 4395.00
Coman CP1522 CP1520 with 256K Byte
Memory

545.00

UPGRADE KITS

Wide range of 8 to 16 Bit and fioppy to

hard disk upgrade kits availabie for
Communicalor Systems

COMART MULTI USER
CONFIGURATIONS

Comart CP500 /M CP500 Cammunicatar
System with 256K Byte Memory and 6 Serial
Interfaces. Includes CP/M and

MP/MIN ... .3995.00
Comart CP520/M CP520 Communicator
System with 256K Byte Memory and 6 Sefial
Interfaces. Includes CP/M and

MP/MI1 .4995.00
Coman CP1525M CP1520 Commumcmor with
afotal of 512K Byte Memory and 10 Serial
Interfaces. Includes CP/M86 and

MP/M86....... .5995.00
COMART SUBSYSTEMS
Comart CB200 Carfridge Tope Back-Up
Subsystem for Hard Disk .............. .2495.00
Comart HD200 8” Hard Disk (18M Byte)
Subsystem (including HD10

Confrollen) ..............o.coooviiiiiinn. 3895.00

Comart HD520 5” x 20M Byte Hard Disk
Subsystem (requires HDCONT or con be added

toaCP5200rCP1520) ................. 1995.00
Comart HD522 Dual 20M Byte Winchester Hard
Disk Subsystem (requires

HDCONT) ... 3495.00

Comart HDCONT Winchester Disk Canfroller for
2,20M Byte Drives .. .595.00
Comart FD800 8" FIOppy Smgle Disk Drive
Subsystem; Single Sided, Singie Density IBM
3740 Compatible(requires C-IFDC) .....995.00
Coman FD802 8" Floppy Dual Disk Drive
SUDSYSIeM...........cii 1495.00
Comart MP/MSUB Hardware & Software to
Upgrade Communicator fo MP/M. includes
MP/M, two 48K Byte CRAM 48 Memory and
48510 SerialInterface Card ... .1150.00

S100 BOARDS

Comart CRAMB4 64K Byte Dynamic RAM with
Bank Select. . .200.00
Comart CRAM48 48K Byte DYanIC RAM with
Bank Sefect....... .180.00
Comart CRAM256 256K Byte Dynamic RAM
with Parity. 8 and 16 Bit Data. IEEE696
Compatible. Also supports 8 Bit Bank
Switchin .550.00
Comart gumza 128K Dvnom»c RAM with
Parity, 8 and 16 Bit Data, IEEE696 Compatible.
Also supports 8 Bit Bank Switching.......400.00
Comart C-CPU8BSE 8086 Processor Cord, with
Dual Serial and Parallel Ports. Monitor in 8K
EPROM and 4K RAM . 300.00
Comart C-IFDC lmelllgem Diskette Drive
Confraller with 2Z80A Processor ............295.00
Comort C-CPU Z80A system Processor Board
incl. 2 Serial/1 Paraltel Port. .. ... .200.00
Comort 4810 4 Chonnel syncn/Awncn Interface
Boord. .250.00
Duat Systems cum Battery Supporied Real
Time Colendoar Disk. .295.00
Dugl Systems CMEM32 32K CMOS chery
Supported Memory

Duat Systems CMEM16 16K CMOS Buﬂefy
Supported Memory .895

CROMEMCO 68000/280A
SUPER MICRO SYSTEMS

Cromemco CS1D2E System 1 including Dual
390K 5” Floppy Disks, DPU, MCU, 256MSU
and 16 FDC Cards in 8 Slot S100 Card, Table

TopEnclosure . .. 3620.00
Cromemco CS1DSE as CS1 D2E but with 512
MSU 4280 00

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

wD12.. ..5595.00
Cromemco CSTHDSE as CSTHD2E bust with
512MSU . 6255.00



PRICES EXCL. VAT

Cromemco CS3D5E System 3 including Dual
1.2M Byte Floppy Disk Drives, 21 Slot Card
Cage, DPU, MCU, 512MSU, 16FDC ....6585.00
Cromemco CS3HDSE as CS3DSE but with 57
5.5MB Winchester Diskand WD1 ... 8230.00

CROMEMCO 280
COMPUTER SYSTEMS
Cromemco CS-1H System One including ZB0A
Processor, 64K Memory, 390K Byte 5” Floppy,
5.5M Byte 5" Winchester Disk and VDU/.
Printer Interfaces. ........................ 4595.00
Cromemco CS-1 8 Siot S100 Bus. Computer
System One, with ZBOA Processor, Dual 5"
Diskette Drives, 64K Memory, VDU / Printer
N L 2630.00
Cromemco CS-2 21 Slot S100 Bus. Computer
System Two, ZBOA Processor, Duat 5” Diskette
Drives, 64K Memory, VDU /Printer nterfaces
19" Rack MOUNE)....................... 3095.00
omemco CS-3 21 Slot S100 Bus. Computer
System Three; Z8OA, 64K Memory, Dual High
8" Diskette Drives (1.2M Byte each),
VDU/Printer Inferfaces (19" Rack
Mount)
Cromemco 2-2H 12 Slot 100 Bus. Hard Disk
Computer System with ZBOA Processor, Dual 5"
Diskette Drives, 10M Byte Winchester Drive. 64K
RAM& VDU /Printer Interfaces ... 6585.00
Cromemco 2-2H/6S Cromemco Graphics
System based on Z-2H, together with additional
Dual Ported 36K Byte Video Memory, High
Resolution Graphics |/F and 8it Pad Interfaces
CDOS and SGS Softwars Included ... 8560.00

CROMEMCO GRAPHICS
OPTION

Cromemco SD1 High Resolution (754 x 482)
Colour Graphics Interface Board 585.00
Cromemco 48KTP 48K Byte Duat Port Graphics
Memory . e, 155.00

VDU’S & MONITORS

Comart WY100 Visual Display Terminal, Green
Display, 24 x 80 and Status Lines. Detached
105 Key Keyboard with Numeric Pad, Function,
Cursor and Editing Controts. Swivel and Titt

Display ............ ...675.00
Yolkercraig 4404 ... ...595.00
Yokercraig 4404WS 695.00
Cromemco RGB14LP. High Resolution Colour
MONitor ........coooiveiiiiin 1395.00
12” Green Screen Monitor . .99.00
BUG ~BYTE SOFTWARE

All Tapes Available For Acom, VIC, BBC, 2X81.
Spectrum. Coll for avallobility.

BOOKS

Very wide range of computer books
stocked a1 oll shops.

DISKETTES

Wabash 5" Single Sided, Single
Dens|

..1.70e0

‘TY

Wabash 5" Smgle b Douboe
Density. ...t 2.13ea
Dyum 5Ya" Double Sided, Double
DONSIY.......ooovviiieiiiii
Dyson 8" Double Sided, Double Density 4. 4060
Fullrange of 5" & 8" Diskeftes in stack

CPM SOFTWARE

ACCESS MNGR Digital Research Progrummlng
Yool .186.0

..225.00
...... 227.46

There are S0 many micro computers on the market

that choosing the right one is far from eosy.

And itisn't made any easier when you find them
cheek by jowl with cameras, hi-ti and a host of other

OSBORNE MICRO
SYSTEM

| ana 100 sheets of

work straight aw
Optional Doul

Microsoft Basic Interpreter ....205.27
BAZIC Micramikes Basic Language .120.00
BSTAM BYROM Software Communications
Package between CP/M based mochines. Both
mochines require BSTAM . 115.00
BSTMS BYROM Software Communications
Package. A commercially orientated, TTY
Emulation Facillty far CP/M System: .115.00
BY-80 Digital Research Programmyi
00l ..........
CALCSTAR Micropro Financial Pianning/
Budgeting, Electronic Spread Sheet
POCKAQE ......coieieeieeiiii e .169.00
CARDBOX Caxton Fast Store and Search
.155.00
.314.00

Systel

CB80 Dlgnul Research Basic Compiler..
CBASIC Digital Research Basic Language 84.00
CBASIC/86 Digital Research Basic Language
for 16 BIT Micro’s (CP/M 86, 204.00
CIS COBOL Microfocus COBOL Language425.00
COBOL TRAIN Microcol Training Packoge :;or cis

50

COBOL .. .00
COBOL-BO Microsoft COBOL Compiler...421.63
CP/M Digitat Research Operating System 94.00
CP/M for SBC Digital Research Operonng -

Systel .
CP/ M-86 Digital Research Operating &(stem for
16 Bit Micro’s.. 7.00
CP/M-86 DISPWR Digital Research Opermmg

System

-CP/M-86 + CB86 DW Dlgltol Reseavch

Operating System 4 Languoge........... 350.00

CP/NET Digital Research Networking Operatmg
126.0

System

CPFILT Jmogme Operating System
Simulator
DATASTAR Micropro Database Pockage . 200.00
DBASE Il Ashtan-Tate Relational Database + ZIP
(2IP is a Screen and Printout Form Whiter for
DBASEI! ..435.00
DESPOOL DR Utility
DISPLAY MNGR Digltal Research Progvammmg
Tool ..251

EDIT-80 Microsoft Editor 72, 'I 2
EXTEND Jorogate Utility ... .55.00
FILESHARE Microfocus Uﬂlny 250.00

FILESTAR Microsec’s Disk Reformatter CP/M to

IBM, DEC, Motorola and Intet Formats ...195.00
FMS-80DJR Assoc. Dofabase/FM ... 650.00
FMS-81 DJRAssoc. Database/FM ... 350.00
FMS-82 DJR Assoc. Database/FM ... 350.00

FORMS 2 Microfocus Table Maker. Useful with

CISCOBOINSRNNSE 0. ... 110.00
FORTRAN-80 Microsoft FORTRAN
Compiler ..........cooooiiiiiiiinns .288.48

GBS Bytesoft General Business System ..810.00
ISL Bytesoft Accounting Pockoge........ 1110.00
IYC CP/M Intelligent Terminals Corporation

CP/M Operating System for Cromemco ..215.00

KSAMBOEMSDatabase. . ..........
UNK 80 Digital Research Progrommlng

Tool
MAcRO -80 Microsoft Mocro Assembier 11 6.50

electrical equipment. What you need is someone that

is single minded. And ihat means us.

8yteshops are fotally dedicated to microcomputers.
So not surprisingly, we can offer you a wider range

becouse we sell nothing else.

Our prices are keener 100. So ore our stoff. Eoch one
is on expert who can make sure you getthe computer
thats exactly right for you — whetherit's 0 £40 home

micro or a £20,000 business system.

Whaot's more we'll freely advise you on expanding
or upgrading your system as your knowledge grows or
your requirements change. While our Micraoserve
Centres offer service and mainienance on site ond ot

our shops.

After all, we are the UK’s longest estoblished
microcomputer speciglists. Come and see us soon.

Truty portabieé pe
noused in @

uter system
rsonal small comp
‘snap fogether’ casé complefe with
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MAILMERGE Micropro Wordprocessing

Enhancementto link with WORDSTAR . . . 86.00
MARS Sophire Business System . . . . . . 400.00
MICROSTAT Ecosoft Statistics Packoge . 195.00
MILESTONE Organic Software Critical

PathPockage. .. .. .. .225.00

MP/M |l Digital Research Multi-User Operating

System ............. .283.00
MP/M 86 Digital Research Multi- User Operatlng
System for 16 Bit Systems. 408.

MSORT Microsoft Sort Utility . .83. 2 1
PASCAL MT + &SPP Digital Research pascal
Language with Speed Programming Tool 314.00
PASCAL/MT + Digital Research Pascal
Longuage ............ ... .......
PASCAL/MT + 886 Digital Research Pascat
Language for 16 Bit Systems . . .377.00
PEACHTREE Basic Accounting System
permodule. . .............. .325.00
PEACHTREE Business Management System
permodule. . ......... 600.00
PERSONAL PEARL Pearl Data Base/FM . 185.00

PLANNERCALC Comshare Financial Planning
Pockage. ................... -39.00
PL/1-80 Digital Research Language. . . . 314.00

REFORM /DEC Microtech Disk Reformatter CP/ M
toandfrom Dec.. 20.00
REFORM/1BM Microtech Disk Reformatter
CP/MtoandfromIBM . .120.00
RMAC LINK Digital research Progrommlng
1

26.00

SlDD|g|'al Research ProgrammingTool . . 50.00
SID-88 Digitol Research Programming
TOOl. oo .00

SIM22 Wheatcroft Hords Operating Systems
Simulator CP/M Simulator for CROMIX

Version|l . .55.00
SPELLSTAR MlCrODfO Proofreading unmy to Iink
with WORDSTAR 3.00
SUPERCALC Sorcim Financial Plonnlng/
Budgeting Electronlc Spread Sheet
Package . . .. g
SUPERSORT Micropra Sort Utility . . . . ..
SUPERVYZ Epic ApplicationConfrol. . . ..
T/MAKER I Lifeboat Associates Finonciol
Planning/ Budgeting Electronic Spread Sheet
Package . 185.00
W/S TRAINING Micropro Training Guide for
WORDSTAR 17.00

WORDSTAR Micropro Wordprocessing

Pockage ................... .283.00
WORDMASTER-86 Micro Pro W/P

Package. .............. .0
WP WORKSHOP MAC Ltd Tmmtng Gulde for
WORDSTAR or MAILMERGE . . . . . . 75.00
X1802 Avocet Cross Assembler . -130.00
X3870 Avocet Cross Assembler. . . . ... 130.00
X8502 Avocet Cross Assembler. . . .. .. 130.00
X6800 Avocet Cross Assembler. .130.00
X8048 AvocetCross Assembler. . . . ... 130.00
XBASICXiton Language. ... ........ 185.00
XCOPY Xitan Utility ............cccevnnnnnns 50.00
X CP /M Xitan/DR Operating System ....118.00

XUI86 Digital Research Programming Toot 94.00
810 Digital Research Programming Too! ..63.00

THEBUTE SHLE

Prices include configuration on machines
supplied by ourselves. We are tatally committed
ta after sales service and future support.

CROMEMCO SOFTWARE
FOR 68000/Z80A SERIES

Cromemco CRO-D Cromix (Multi-User / Multi
Tasking) Unix Based Operatmg &(stem .385.00

Cromemco FOR-D Fortran ‘77 . ...395.00
Cromemco PAS-DISOPascal............ 395.00
Cromemco ASM-D 68000 Macro

Assembler .. ..395.00
Cromemco STB-D 32K Structured

BASIC @ .. ...395.00
Cromemco CCC-D (‘rCompiler@ ....... 395.00

Cromemco COB-D Cobol Compiler @ ..395.00
Note: All 68000 Languages (Suffix D) require
Cromix (CRO-D). All Software is available on 5"
or 8” Floppy Disks - Please Specify.

@ = Avaitability early ‘83

CROMEMCO OPERATING
SYSTEMS

Cromemco CROMIX Multi User / Multi Tasking
Unix Based Operating System (Z80A

SYSIemS). ........ooiiiiiieiinnn. ..395.00
Cromemco KSAM KSAM File Management for
CROMIX (ZBOA)... ..195.00

CROMEMCO LANGUAGES
(Z80A)

Cromemco FOB 16K BASIC Interpreter. .
Cromemco FDF Fortran IV Compiler
Cromemco FDC Cobol Compiler ......... 395.00
Cromemco STB 32K Structured BASIC (includes
KSAM 130.00

.130.00

Cromemco FOR RATFOR- Rational Foman 1%
Compiler & Pre-Processor .....260.00
Cromemco FDA 280 Macro Assembler ..195.00
Cromemco CCC C Compller (Requires

Cromix) .. ..395.00
Cromemco RPG RPGII Report Generator .395.00
Cromemco LSP LISP List Processof. ... ... 260.00
Cromemco COL Overlay Link Edifor ...... 260.00
Cromemco 1DS I.0.P. Development

SOHWOMe........ovviiiiiiiiiiiiis 95.00
Cromemco CDS Dlognostic Systems
Software. . .130.00

All software is ovouoble on5" or 8"
Diskettes — please specity.

ALL PRICES EXCLUSIVE OF VAT

*Barclaycord Visa & Access
cords taken in payment.
*Shop opening hours 9 — 5.30, check
individual shops for details of Saturday opening
fimes.

*Phone Mail Orders accepted. Please contoct
nearest shop for P.P. & Delivery Rates. Raqrel
noC.0.0.

*Some items may be subject fo a dollar
surcharge if the doilar exchange rate changes
more than 5 cents. Prices will be adjusted in line
with the rate prevailing at the time of purchase.

* Prices subject to change without notice

E. & O.E. and are valid for the cover date life of
this magazine.

*Whilst we comry a vast range of stock, we
cannot guarantee that every advertised item wili
be availoble in each shop.

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

* Orders from Government Depts. & Colleges etc.
welcome.

* Leasing & HP facilities available — apply for
written defails.

* Detailed prices
available an
request.

Your Specialist Computer Centre

LONDON
The Byteshop
324 Euston Road NW1
Tel: 01-387 0505

BIRMINGHAM
The Byteshop
94-96 Hurst Street
Tel: 021-622 7149

GLASGOW
The Byteshop, Magnet House
61 Waterloo Street
Tel: 041-2217409

MANCHESTER
The Byteshop

11 Gateway House, Piccadilly,
Station Approach Tel: 061-236 4737

NOTTINGHAM
The Byteshop
92A Upper Parliament Street
Tel: 0602 40576

SOUTHAMPTON
Also at XTTAN systems

23 Cumberiand Piace
Tel: 0703 334711

Members of the % Comart Group of Companies
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You must have considered microcomputers as a
solution to some of your business problems.

Why not run the office on one?

Stage One Software has developed a program
which will do just that: allowing you to carry out all
your filing, correspondence, report writing, diary
updating and basic financial work in the same way as
you have always run your office routines.

But using the Administrator on the Commodore
microcomputer your filing is automatic. Retrieval,
even of vaguely remembered records, is fast and
accurate.

Andunlike some other office database management
programs, Administrator allows you to control it in
English via the screen. You do not need specialist

programming knowledge to tailor Administrator to
your precise requirements.

Use the Administrator to run your mailing lists in
conlunctlon with a word-processing link; for

invoicing; personnel records; stock control;
valuations; analyses; control reports on projects;
and even for.narrative files where each record
needs to hold a large amount of written information.
Administrator really scores here.
Itis able to accept any length of narrative text
on any of its records. You have no space limits
other than the capacity of your disk storage
equipment.

Try that on a comparable system and see how far
you get.

We know your business is unique. You or your
predecessors set up the systems in one particular
way. Administrator will accept that way. You tell it
what you want. You set up the system.

(ol G Gl ol el o sl ol Gl (ol £

Send to Stage One Computers, 300 Ashley Road,

[] Parkstone, Poole, Dorset.

Yes, please send me details of Administrator.

Name
Company Name-
Address

Could you run
7 Tomorrow’s Office-~

Today?

J S 'RGE ONE COMPUTERS

Tel. No. Ext.

-y -

el el ol el ol el el ol el ol ol el
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When you have astonished yourself by finding out
how clever the Administrator is you will probably
think of improvements in your own system. So
Administrator allows you to amend the system which
you originally set up, so that, for example, you can
add one item of information to all previously stored
records which in turn will allow you to extract more
informative management reports.

Administrator is flexible.

Itis also mathematically inclined and can total your
analytical columns, provide grand totals and make
comparisons of targets and performance to provide
you with the selective information you specify.

Dates can also be compared. Your aged debtors
will be printed out, plus the reminders you
require each day to keep your projects on target.

System cost, including a Commodore 8000-series
computer, twin floppy disk drives and one of a
selection of printers depending on your needs, is
between £3300 and £4000. The latter figure would
include a letter-quality daisywheel printer. Both
prices include the cost of Administrator and word-
processing program, but do not include VAT,

We can’t tell you all about the system in one
advertisement. Fill in the coupon below and we will
arrange a demonstration for you by one of the
dealers in our nationwide network.

It will take about an hour. That hour will
revolutionise the concepts you have on running your
business. Whatever that business is.

Clip the coupon. Now.

Administrator — Tomorrow’s Office Today.

300 ASHLEY ROAD, PARKSTONE, POOLE, DORSET.
D TEL: 0202 735656

r commodore

COMPUTER




Why buy
British?

Britain has a unique opportunity to establish itself
alongside the United States and Japan as a major producer of
microcomputers and microcomputer software. In particular,
the UK has a tremendous advantage in this field when looking
at the markets of the remainder of Western Europe.

The continental people have begun to look to Britain for
innovative and competitive computer products. Also, it is
obviously much easier for them to communicate with this
country ratherthan California or Japan. The recent Compec
Exhibition held in London underlines the importance of the UK
to the European market.

It is not easy to analyse the reasons for thissituation
arising. Obviously, the fact that we are an English-speaking
country has had significant influence since the industry has
been led from its early days by the Americans. Next, wedo
appear a naturally ingenious people. The number of inventions
generated from within these islands is out of proportion to
the population when compared to some of our other trading
partners. Regrettably however, these opportunities slipped
through our hands and were developed elsewhere. Finally,
there hasbeen a very strong hobby electronics market and this
has possibly been the most important single influence since so
many microcomputer companies owe their origins to the
dedicated enthusiast.

There is a wide range of machines available from British
manufacturers. In most cases, the products are very compe-
titive and, for this reason, it should not be difficult for the
potential customer to find a British-made solution for his
particular requirement. However, I believe that this attitude
should be extended and that the Government, local authorities
and other bodies should do their utmost to ensure that they buy
British and they should try to influence other people to buy
British. For instance, there seems little benefit to anyone
if a Government body actively or passively promotes overseas’
manufactured equipment. Unfortunately, this is the case.
What everybody should remember is that buying British
means generating jobs here.

Few people realise that for some strange reason, the
Government of this country and its EEC partners have rigged
import duties to the disadvantage of the UK manufacturer.
Manufactured computer systems attract duty of between 6-7%.
Many of the components needed to build computer systems are
only manufactured overseas and in particular, the 17% duty on
semi-conductors gives the importers virtually a 10% edge on
their domesticrivals. Whilst I acknowledge the fact that it
would be difficult to force through changes rapidly, there must
be a way of giving temporary reliefto our industry. The
Government have the authority to waive duty in certain
instanceson an ad hoc basis and this could be considered.

It really makes no sense for the tax payer’s money to be spent on
foreign products or the import duty paid by manufacturers on
their component supplies.

If all prospective microcomputer customers gave very
careful consideration to the UK manufacturers’ machines
instead of imported ones, the sheer volume of business
available would provide the profits that are needed to pay for
the large R&D programmes we all have to sustain. Successful
development mean lower prices and even more competition for
our foreign counterparts. I believe that the manufacturersin
this country have proven that they have the capability of
manufacturing and designing the equipment which the market
place wants. What we need now is recognition and support.

JOHN MARSHALL
MicroV alue Group/Gemini Microcomputers Ltd

- MULTIBOARD

W A Ay 1 GM813 — CPU/64K

- ¢ RAM Board
Ny RS 522 % 4 MHz Z80A CPU

% 64K Dynamic RAM

% RS232 Serial Interface
% Two 8-Bit [/O Ports

% 1200 Baud Cassette

Interface
% Extended and Page
Addressing Modes

The Gemini GM813is anew 80-BUS compatible CPU card Incorporating 64K dynamic
RAM and utilising the powerful Z80A microprocessor running at 4MHz. Extended
addressing and page mode facilities aliow for future memory expansion up to 2
megabytes. Input and output capabilities include both programmable serial and
parallel interfaces — R$232, 1200 baud CUTS cossette interface and the Z80A PIO.
When used with the GM812 video card, the GM813’s unique RP/M monitor allows the
creation of cassette or EPROM based programs of files which are upwards
compatible with a disk based CP/M system.

GM811—-CPU

Board

% 4AMHz Z80A CPU

% Four 'Bytewide’ Memory Sockets

% Two 8-Bit Input/Output Ports

% 8 Bit Input Port

% RS232 Serial Interface

% 1200 Baud CUTS Cassette
Interface

IVC Board

% 80x25 Display Format

% On-board Z80A Microprocessor

% Buffered Keyboard Input

% Programmable Character
Generator

% 160x75 Pixel Graphics

%Light Pen Input

B Wt S

GM809—-FDC
Board

* Disk Controller Board
% Single/double density
* Single/double sided
%*8"or5.25" Drives

Other boards available in the
Multiboard range include:

GMB02 64K Dynamic RAM Board
GM803 EPROM/ROM Board
GM816 MULTI-I/O Board

MP826 32K Static RAM Board
PLUTO  Colour Graphics Board

Send for latest catalogue for full details.

£443.75 inc. VAT
£ 74.75inc. VAT
£443.75inc. VAT
£242.75inc. VAT
£458.85 inc. VAT

REAL value - from the Professionals
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lue - MicroValue - Micrc

COMPUTERS

New from Gemini
Gemini Galaxy 2

% Twin Z80A Processors * Serial and parallel printer

*CP/M 2.2 Operating interfaces
System * Cassette and light pen
% 64K Dynamic RAM interfaces
* 800K Disk Capacity * User definable function 3
% 80x25 Video Display keys -25
* Numerical key pad £1 719

% 12"Monitor Included (£1495 + VAT)

Total support for Gemini & nascom Products

nascom 3 available from MicroValue 80x25_Video for nascom

Based around the successful Nascom 2 computer, this new system can Nascom owners can now have a professional

be built up Into a complete disk based system. Supplied built and 80x25 Video display by using the Gemlni G812
. tested complete with PSU, Nas-Sys 3 Intelligent Video Card with on-board Z80A.

and Nas-Gra. This card does not occupy system memory
space and provides over 50 user controliable

48K System " functions including prog character set, fully
.35 . compatible with Gemini G805 and G815/809

£631 (£549 +VAT) Disk Systems. Software 75

CP/M 2.2 supplied on Gemini system £1 43

£11 5 ° . disks. Built and tested. (£125+VAT)

X +

NASCOM 2 KIT Nascom 1 Printed GM802 64K £4437
0 Circuit RAM Card

£258 > (£225+VAT) (inc. parts list) GMB802K 16K (£1;59+;AT)

Built & Tested .75 1

£3277°  (cos5+van | £28 (E25+VAT) RAM Kit (E80+VAT)

- [ [ - -
Disk System for Gemini & nascom At last—a Winchester Drive

GMB25 Disk Drive Unit — The GMB825 floppy disk housing is supplied with either one or two 2an’

525" single sided, double density, 96TPI high capacity Micropolis 1015F5 disk drives. for your Gemini/nascom
These provide 400K bytes of formatted storage per drive. (Gemini QDSS format). The |

CPIM2.2 package available supports on-screen editing with either the normal Nascom system i
or GeminiIVC screens, parallel or serial printers and auto single-double density

selection. An optional alternative to CPIM is available for Nascom owners wisgling 'Od GM835 Winchester Drive Sub-system.
support existing software. Called POLYDOS 4, it includes an editor and assembler an .
extends the Nascom BASIC 1o include disk commands. :‘2’; d,\inn?éggﬁvy'ee Formatted Capacity
Single Drive System POLYDOS 4
ouas-as Y forNascom % industry Standard SASI

interface

‘jEsJ{?O+VAn £103 .(ESV?+VAI')
DualDrive System GMB809 Disk
OMB825-25 ControllerCard |
;661 (gg - for8” and 5;; " drives
CP/M2.2 Package 5143 (E925+ VAN
(@513) for @emini GM829
510 -50 for8",5.25" and
CPIM2.2 ‘;‘;:‘:’(a s WIncheslovl7)r5|ves
(0513) 10; Nascom 9 £1 66 (£445 + VAT

£415° 2.,
SOFTWARE

CP/M Software ‘The Last One'suseain conjunction VIZZAPL isa high level language

compas with Microsoft's MBASIC*. No knowledge of system. It can be used to develop small
] BASIC programming is required since all input programs faster and large programs in

is totally different from other  is performed using question .59 limited memory. The language canbe

compiler based Pascal and answer routines written £379 enhanced almost

systems, as it allows youto  in plain English. (inc. VAT) indefinitely and the user’s .25

create, edit, run, and *MBASIC--MicroVaiue Price if purchased with own operators and £293

% Integral Controller
and power supply

debug Pascal programs 'The Last One’ —£478.95inc.VAT  functions can be built up. (inc. VAT)
inahighly interactive  Gamini SOﬂ'ware:
engey GEM PEN Text Editor £51.75inc. VAT  Awide range of software for Nascom
GEM ZAP Assembler £51.75inc. VAT  also available.
£1 38'00 GEM DEBUG Debugging Utilty ~ £34.50 inc, VAT
. WORDSTAR Word Processor £247.25inc. VAT  When ordering disks, please specify
(inc. VAT) GEM GRAPHIC Links with MBASIC £40.25inc. VAT format.
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Dragon 32

A powerful colour computer for under £200
% 32K RAM :
% 6809E Microprocessor

% Extended Microsoft Colour BASIC
% 9 Colour, 5 Resolution Display

% Sound through TV 5 octaves, 255 tones
* Advanced Graphics

Full range of Dragon software available.

LOW COST SYSTEMS

(£173.47 + VAT)

Sinclair 2X81

Now available through MicroValue — a real computer for
less than £50!

% Sinclair 2X81 Computer
% Sinciair ZX Printer

% 16K ZX RAM PACK
%ZX81 Leamning Lab

* Software for Sinclair

£49.95 (£43.43 + VAT)
£59.95(£52.13 + VAT)
£29.95 (£26.04 + VAT),
£19.95 (£17.35 + VAT)

from £3.95 inc VAT

THE NEW

Electronic magnificence
from Sharp
Z80A C.PU. - 48K RAM - 4K ROM - Industry

!i i ﬁp MZBOA standard Qwerty keyboard with numeric

pad - 9"GREEN C.R.T. - 1200 baud
cassefte --Music and sound - Real

time clock - Enhanced BASIC
- Full editing facilities
- Internal expansion.

FREE SOFTWARE!

Home budget, bank
reconciliation, SPACE

calculator + 7 other games.

INVADERS, STAR TREK, SCRAMBLE, bank loan calculator, morigage

Educational — Geography, Maths., Spelling + 4 part BASIC tutorial.

PRINTERS

Smith-Corona TP-1 £557.75Inc. VAT

Epson MX80 Type Ill £399.95 Inc. VAT

Epson MX80 FT Type i £445.95inc. VAT | —
Epson MX100 Type lll £569.95 inc. VAT

NEC 8023A £389.95inc. VAT | -
SEIKOSHA GP100A £246.95 Inc. VAT
Daisy Wheel Printer:

£546% (£475 + VAT)

Ouantum OIM 2004
COMPUTER SYSTEM

* Twin Z80A Microprocessors

* 64K Dynamic RAM

* 2.4 megabytes of formatted disk
storage capacity &

oo

* 80 x 25 screenformat
* 160 x 75 pixel graphics
* Programmable character generator

Phoenix P12 Monitor
e

A high quality data
display monitor, ideal
for all Nascom and
Gemini systems.
20MHz resolution.
Available in amber or
green phosphor.

£126°°

(£110 + VAT)

¥ Cassette interface

* RS232 serial printer interface

¥ Centronics parallel printer interface

* Light peninterface

* 128 Character buftered keyboard input

* CPIM2.2

¥ Extensive in-built expansion capability

* Modular design for reliability and ease
of maintenance

REAL value — from the Professionals

MICROVALUE
DEALERS:

AMERSHAM, BUCKS
Amersham Computer Centre,
Oakfield Comer,

Sycamore Road.

Tel: (02403) 22307

BIRMINGHAM B5
Skytronics MBM, 80 Bristol Street,
Tel: 021-622 6436

BRISTOL
Target Electronics Ltd., 16 Cherry Lane.
Tel: (0272) 421196

COLCHESTER

Emprise Electronics Ltd.,
58 East Street.

Tel: (0206) 865926

EGHAM, SURREY
Electrovaiue Lid.,
28 St. Judes Road, Englefield Green.
Tei: (07843) 3603

IPSWICH

MDW (Electronics),

47/49 Woodbridge Road East.
Tel: (0473) 78295

LEEDS

Bitsand P.C.'s Computer
Products Ltd.,

Leeds Computer Centre,
60162 Merrion Centre.
Tel: (0532) 458877

LONDON W2
Henry’s Radio, 404 Edgware Road.
Tel: 01-402 6822

LONDON SW11

OFF Records,

Computer House, 58 BatterseaRise,
Clapham Junction.

Tel: 01-223 7730

MANCHESTER M19
EV Computing, 700 Burmage Lane.
Tel: 061-431 4866

NOTTINGHAM

Computerama, (Skytronics Ltd.)
357 Derby Road.

Tel: (0602) 781742

Telephone orders welcome

Buy 11 with Ascess

Banc avcar0 ¢
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UK101 -
OHIO SUPPORT

Premler Publications provides a wide range of add-ons for UX101 and OHIO
owners, from manuals to full disc systems. Below is a small part of our range. A
full calalogua Is avallable on recelpts of an A5 SAE.

DRAGON 32
MAIN AGENT AND SERVICE AGENT

The superb < =

Product Price Inc VAT n ew
SCREEN ENHANCEMENT KIT-32x 64, + 19 other screen sizes, all software selectable! .. gg .95
BASIC 4 EPROM - cassette filenames, venfy crash recoveryetC ........................oooou
BASIC 5 EPROM — 17 new BASIC words inc. PRINTUSING, PRINTAT, GETKEY, HLIN, VL|NE1 . D RAG 0 N 32
9.
BASIC X EPROM —tape data handling, sound, printer, IF.. . THEN...ELSE, REPEAT...UNTIEL1”5 features m

CODEKIT EPROM - A Address transparent ..............
TOOLKIT Il EPROM — renumber, find, delete, vlew controlled Ilst replaco efc...
WORD WIZARD EPROM, disc ortape—muitl-featured Word Processor ..
CEGMON — our standard upgrade monitor ..
MINI EPROM BOARD - used to fit any of our EPROMS (kit)
FLOPPY DISC CARD — takes up to four 5.25in drives, 0S| c
Ji Buffer Board — provides essential buffering for expansion (kit)
32KDYNAMIC RAM CARD — superb value (built only) ..

Motherboard — gives 8 slot expansion capability, 5a PSU, lklt)

TEAC Disc Drive—cased with PSU .................... . .

Dual TEAC Drives — enclosed in single case with PSU.................c.coooiiiiins
ROM DOS - DOS using BASIC-IN-ROM for fast, economicaf results (2 disc set).....
LINK 65 — vital routines for 65D users, DUMP, CREATE, etc.

£199.50 including free cassette lead

% 32K RAM, with 26K still available with HRG. Expandable to
64K.

*k 256 x 192 High Resolution Graphics, three other graphics
modes.

=k 6809E —a thoroughly modern processor.

% Nine colour display — monitor or T.V. output.

SOUNDVIA Board - includes sound chip and 2 VIA chips! eeveeeeennee: %k Advanced 1 B.K Microsoft Colour BASIC.
Daisywheel printers — RS232, superb print quahty % Games cartndge stot from £1 8.95
SOFTWARE — many programs availabie ................. Rty B cococon o

FORTH - disc an extremely versatile language... covooncoc TR G5000600000366 5. 5 . £49. sk Facilities for JOyStiCkS.

s Disks coming soon.
NEW ADDITIONS

POSTAGE & PACKING:
High Resolution Graphics Board - 512 x 256 resolution, takes no USER RAM SOFTWARE 75p. EPROMS/DISCS 95p.
Colour Board— 16 colours, stabledisplay..................

P ble Character Generator — 256 characters, 3 software selectab| HARDWARE £1.75 per item, max. £5.00.
rogrammable Character Generator — 256 characters,
ENCODER EPROM — Advanced Assembler/Disassembler ... . £24.95 ALL PRICES INCLUDE VAT.

DISKS - 10 top quality diskettes in box... £17.95 Prepaid or credit card orders normally despatched by
VORTEX - advanced full feature DOF . £49.95 return.

TURBO ___ BASIC COMPILER

Premier’s WORD4WORD word processing program has been a best-seller since the day of its release. It's author David, has now produced his latest masterpiece
which exceeds even W4W's incredibly high standards, TU R B 0.

TURBO will compite any standard TRS80/GENIE disk BASIC program. ;
it wilt cope with any TRS Disk BASIC command, including full random and sequential file access. TURBO recognises and compiles almost all TRS/GENIE BASIC
words (with several very minor exceptions), except for a few immediate mode words such as LIST, SYSTEM, DELETE, etc, which shouldn’t be in your program
anyway!! it can handle all usual programming techniques (jumping out of incomplete FOR. .. NEXT loops, for example), and, more importantly, all disk file words.

TURBO compiles the entire BASIC program ~ it does not ‘avoid’ difficult parts of the program and leave the user with several routines to access from the remaining
BASIC (as some so-called ‘compilers’ do). Nearly all your BASIC programs will compile WITHOUT ANY ALTERATION WHATSOEVER, to give a fantastic
improvement in running time. Graphics will now appear instantly to screen! TURBO contains its own ‘garbage collection’ routine, making its ability to manipulate
strings for sorts, etc, very impressive.

Many BASIC compilers require that you go through the program first and alter parts they are unable to interpret. With TURBO, the only changes you are likely to
have to make is to move DEFINT, DEFSTR, and DIM statements to the beginning of your program — not very difficuft!!!

TURBO will compile all BASIC programs usmg double precision arithmetic — many comparable compilers cannot even do single precision arithmétic ~ TURBO
can!!

Operation of TURBO is simple type in its filename, the filename of the BASIC program, then sit and watch as it rapidly lists through your program, compiling as it
goes along. If TURBO finds something it cannot interpret (syntax errors in your coding, illegal use of BASIC words, etc), compiling halts and an error message is

generated under the line in question. As well as being an excellent compiler, TURBO can also be used to check for correct syntax through an entire BASIC program
in seconds!

TURBO Is flexible. Options allow direct spooling from disk (thus saving memory space), memory protection for machine code programs, and integration of the
run-time package with the compiled program. A special VARS facility allows you to print out variable values during a halt in the compiled program — invaluable for
debugging!!

TURBO is available NOW at a special introductory price of £59.95 inc VAT (+95p P&P). It requires at least one disk drive, and a minimum 32K RAM. An
application form is balow.

Please send me TURBO as soon as posslble!

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

Machine (TRSB0 Model | or Ill or GENIE), and DOS used

lenclose £60.90 CREDIT CARD/CHEQUENo .............

PREMIER BUSINESS SYSTEMS

B 208 CROYDON ROAD; ANERLEY, LONDON SE20 7YX E——
]

Telephone: 01-659 7131.
ACCESS/BARCLAYCARD ORDERS WELCOME

18 PCW



4 =
OLIVETTIM20 16-BIT MICRO

@ Engineering
@ Business

@ Education
@ Science

LEASE from £16.24 per week. J

( —)
EPSON HX-20 MICROCOMPUTER

Portability for programmability anywhere.
Built-in printer and LCD screen.
Ask us about EPSON HX-20 accessories.

( SHARP PC-1211 POCKET COMPUTER

m |deal for school, office and home
use, with easy-to-understand BASIC
language programming. Optional
Cassette Interface allows connection
to almostany tape recorder. Printer
also available.

RANK XEROX 820-I1

Wordprocessing
Forecasting
Budgeting
Planning

For the businessman looking for a superb
business-oriented microcomputer system.

LEASE from £13.14 per week. y

PRINTERS

EPSON MX-80 T/3 Dot Matrix.... P.O.A,
EPSON MX-20FT/3 .
EPSON MX-100/3100c¢.p.s. ..... £420.00
SEIKOSHA GP100 ... £195.00
Paper Tiger 450 .. £399.00
APPLE Interface Cable ...

RS232 Interface

BBC Microcable

\__

SHARP PC-1500 COLOUR COMPUTER )

16K ROM, Extended BASIC, with 3.5K usable
RAM, expandable to 11.5K.

PC-1500 £139.95 CE152 .
CE150.... .£124.95 CE153
CE158RS232 £130.45 CE1558K

.. £34.75
£69.55
... £69.55

APPLE///

128K Computer
Green-Screen
APPLE ///
Monitor
System
Software

LEASE from only
L£14'77 perweek 1995.00
J

COMMODORE VIC-20

Colourand sound at our lowest price yet!

(o}
P.O.A.

121.75)

SHARP MZ-80A COMPUTER |

Z80A CPU, 48K RAM,
4K ROM, 9" Green CRT }

FREE SOFTWARE !
Home budget,

banking, etc
o

(" APPLE Il BUSINESS SYSTEM |

e 48K Computer

® 12" Green Monitor

® Disk Drive with
Controller

LEASE from only
¥£6.35 per week 859 .95
v

only
16K Computer + BASIC Cartridge ] 95,70J
N\

SINCLAIR ZX81

Areal computer forunder £50.00

ZX Printer
64K RAM
32KRAM
16K RAM ..

Software

64K RAM
{Expandable to 768K)
Internal Disk Drive
BASIC, PASCAL,
COBOL, FORTRAN

LEASE from only

ATARI 800 COMPUTER

only
| 16K Computer + BASIC Cartridge 347.95

S

r

\lgéuummmpcxnnun

FX702P
FX700P ....

FX3600P ..

FX801P

= |
|ggupunmmasnss FX702P

e wutnnuna only
Frgedjagesteniey - AR S -y - -] 69
.55

~

£20.64 per week 2795.00
-

~

BOOKS

At DEANS we stock a complete range of
books for computer users. Whether you
want to learn about machine-language or
BASIC, games programs or business pro-
grams, we probably have the book for you.

can‘t get to Kensington, then send us an
S.AE. and we’'ll rush you our books
catalogue.

Remember: it's books for learning, and it's

Why don’t you come in and have a look at |
our fine selection? If you're out of town, or |

HEWLETT PACKARD

Printer ... £290.95
Cassette £329.95
HP-32C .... £39.95
HP-75 P.O.A.

HP-11C
HP-15C
HP-12C £91.95
HP-16C £91.95
HP-41CV £189.95
HP-41CV £145.95

£61.95
£82.95

DEANS for the best in computer books! J
\___

—=DEANS

of Kensington

Prices are subject to change without
notice. Add 15% VAT.

\_

191, Kensington High Street

London W8

200 Yards from High Street Kensington
Underground Station

Tel 01-937-7896/938-1588

Send orders with cheque payable to
DEANS. State goods required.
SECURICOR delivery add £6.00




Thebestrange of
S-100 boards available

CPU 68K 68000 to IEEE 696/S-100 specifications
and works with 8 and/or 16 bit memory. CPU 68K
also includes a socket for the optional MMU.

CPU 86/87 IEEE 696 S100 board with 8086 chip,
sockets for 8087 and 80130 firmware.

CPU 2 $S100, 6MHz Z80 processor board under
£160 (+ vat).

Interfacer 1 Two RS-232C serial ports.

Interfacer 2 Three parallel ports plus RS-232C
serial ports (2 sync/async).

Interfacer 3-8 Eight RS-232C serial ports (2
sync/async, 6 async).

Interfacer 4 Three RS-232C serial ports, one
parallel port, one Centronics/Epson parallel port.

System Support 1 Clock/calendar; RAM/ROM,;
math processor options; RS-232C serial port
interval timers and interrupt controllers.

Motherboards High performance; Shielded with
active termination; 6 Slots; 12 Slots.

MPX 1 Multi user system front end processor
with 16K on board RAM.

DISK 1 High Speed DMA floppy disk controller.

DISK 2 High Speed DMA hard disk controller for
SA4000/Fujitsu F2300 interface.

DISK 3 High Speed DMA hard disk controller for
SA1000/ST506 interface.

RAM 16 64Kx8 or 32Kx16 — works automatically
with 8 or 16 bit systems.

RAM 17 64Kx8; ultra low power.

RAM 21 128Kx8 or 64Kx16 — works automatic-
ally with 8 or 16 bit systems.

M DRIVE The first “'solid state disk drive” can
increase operating speed up to 3500%. M DRIVE
software with 128K or static RAM.

DESKTOP Enclosures with shielded 20 slot
motherboard, power supply, fan, dust filter, rug-
ged all metal construction.

DUAL FLOPPY DISK SUB SYSTEM available
with double sided/density drives.

Contact Comcen for more details
& price list.
Dealer terms available.

EUROPEAN DISTRIBUTOR
ompbuPro COIVICEN

TECHNOLOGY LTD
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ComcenCrystal8
Micro-Winchester

Desktop micro-computer with technology plus features . ..

enEALL) 8

5 Megabytes fixed Micro winchester

8 inch floppy disc backup

S$100 mainframe

CP/M and TurboDOS operating systems
Serial terminal interface

Serial and parallel printer interface
Spare high speed parallel channel

One year factory warrantee

On-site maintenance option

£3995 (. van

Sub System

m S100 card

m Connecting interface cable

m 5 megabyte drive and power
supply in attractive case

m CP/M installation software
on eight inch disc

£1 650 (+ VAT)

Call for more details.
Dealer enquiries invited.

COMCEN are EUROPEAN DISTRIBUTORS for

r ’
Guesers’ bl S

MORRISTON,

e COIVICEN

Tel: (0792) 798337 (24 hours) 796000 day) | —ECHNOLOGY LTD

5 megabyte add on

for all S100
mainframes

45/46 WYCHTREE ST.,

PCW 21



.
TOOL BOX

FOR £500

for
z - software

developers

FIVE FREE STANDING MODULES

(1) BASE
ASMTOA86, BASTOASC, CPN, DISKMAP, DUMP, DX, FILEDIT, FILM, GETFILE,
MACTOA86, MAP, PROFILE, REPLAY, SECEDIT, SHUTTER, SNAP, TXTCPN, DIRECTORY

EXTENDER £249.00+ VAT
(2) SOURCERER £149+VAT (3) TRX £149+VAT
(4) SCREENWRIGHT £149+VAT (5) SCREENPLOT £149+VAT

+KEYBASE MANUAL ONLY £25(NO VAT)

NB If all 5 modules purchased, a special price of £500+VAT for the complete set will apply plus a
special Programmer’s Document Case will be supplied FREE.

CP/M86 Toolbox is a product of Island Software

To: lencloseachequefor® . payable to ESI Ltd
EXPORT SOFTWARE INTERNATIONAL LTD  or
23 South Oswald Road . .
EDINBURGH EH9 2HH (Phone 031-667 6000) Please send me more information on the
CP/M-86 Tool Box 0
PLEASE SEND ME; (tick appropriate box)
N :
THE COMPLETE TOOL BOX (special price £500+VA) OO om¢
(Plus my free Document Case worth £25) Company:
or MANUAL 0O
BASE O SOURCERER [ TRx O  Address:

SCREENWRIGHT 0O SCREENPLOT O

PCW
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The XEROX 820 series needs — —

—professional software for business

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

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

— optimum stock holding to keep costs to a minimum

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

___ statements produced quickly at month end

. vat analysis at the touch of a button

____ improved credit control

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

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

ISBSF 15 available as individual modutes or bundles so that
configurations can fit the exact business environment. Each

module is supplied on floppy disk with comprehensive
documentation.

ISBS-F can be used on either the 5% or 8" versions of the Xerox
820 microcomputer. The system runs under CP/M" with a
minimum of 48k memory, dual floppy disks and 132 column printer.
In addition to ISBS-F, to provide for the larger business user, we
have the ISBS-W suite. ISBS-W is an advanced integrated business
system for users of hard disk microcomputers, operating in a
single or multi-user environment.

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

Graffcom Business Applications

102 Portland Road London W114{X 01-727 5561
Rank Xerox (UK) Ltd

Bridge House OxfordRoad Uxbridge

Middlesex UB8 1HS 0895 51133

e S 5 ——— Wl Stock BEEEE— - —— —— —— —— ——
Control Entry and address

Invoicing
e = e e i 4 jony L & (N w1 B
—_— T —— T T T T I e T} = W EoTEE i ==
e — e S | —— —==} System — —— e = & E_ . 3
ey = =T ) SN NS il e S N — w2
e W _____ fF & Wl Payroll .. EEm General

I Company T, M
Accounting Purchases
System

*CP/Mregistered trademark of Digital Research



The Jupiter Ace personal computer runs in FORTH, an easily
understood language, typically four times as compact and ten

times as fast as BASIC. Before the Ace all personal computers
used BASIC and FORTH was only available to a privileged few.

The Jupiter Ace also features a full-size moving-key keyboard,
high-resolution graphics, sound, floating point arithmetic, a fast
and reliable cassette interface and 3K of RAM.

If you own a personal computer you will be aware of the
limitations of BASIC. You know how slowly your programs run and
how quickly your computer’'s memory gets filled. The Jupiter Ace is
your answer.

if you already know FORTH, the Jupiter Ace closely follows the
FORTH 79 standard with extensions for floating point, sound and
cassette. It has a unique and remarkable editor that allows you to list
and alter words that have been previously compiled into the dictionary.
This avoids the need to store screens of source, allowing the dictionary
itself to be saved on cassette. Comprehensive error checking removes
the worry of accidentally crashing your programs.

All inclusive price
For £89.95 you receive your Jupiter Ace, a mains adaptor, all the leads
needed to connect to most cassette recorders and T.V.s (colour or black and
white), a software catalogue and a manual.
The manual is a complete introduction to the world of personal computing
and a course in FORTH programming on the Ace.
Even if you are a complete newcomer to computers, the manual will guide
o . you step by step from first principles to confident programming.

The ACG IS The price includes postage, packing and V.A.T.

The Jupiter Ace is backed by a full 12 month warranty.
an excellent way
of using
FORTH"

Popular Computing Weekly

Available soon

Plug-on parallel printer interface.

For around £20.00 this will connect your Jupiter Ace to anything from high-speed do
matrix to letter-quality daisy wheel printers.

Plug-on 16 K Memory Expansion

For around £30.00 you will increase the memory of your Jupiter Ace to 19K giving yc
instant access to enormous amounts of information.

Software

A catalogue will be sent with every machine, and includes, initially, programs. for
education and entertainment.

“FORTH is
an easy FORTH Finishes First!

|a ng ua'g e” Speed Comparison Chart showing times in seconds to perform one thousand operations.

Byte Type of Operation Jupiter BBC Vic Spect}um ZX81
Ace Micro 20

Empty loop 0.12 0.67 1.3 4.2 17.7
Print a number 7.5 13.5 26 19 430
Print a character 0.62 1.3 3.1 7.5 24
Add two numbers 0.45 1.4 5.5 7.5 28
Multiply two numbers 0.9 1.6 6.5 7.5 32

Because of the difficulty in devising exactly equivalent programs, these measurements shouid only be taken as a guide.



“FORTH
Is very
flexible”

“FORTH
is compact”

Designed by Jupiter Cantab
Computer Designers Steven Vickers and Richard Altwasser
played a major role in creating the ZX Spectrum and then Thames

formed Jupiter Cantab to develop advanced ideas in personal 2y
computing. The Ace is the result, another all-British computer L) O
to lead the world.

Technical Information

Hardware Cassette
Z80A running at 3.25 MHz. Programs and data in the |,:‘if:rocilﬁd‘:'s:cgi;s:_’Ir;ag‘y 52?’ hz;«m ~
8K bytes ROM compact dictionary format may jupitevr e s and the Electronics and
3K bytes RAM be saved, verified, loaded and is an easy and important language to learn comput/'ng
Keyboard merged. Blocks of memory can and by making learning fun, the Ace can
40 Moving-key keyboard with be saved, verified, loaded and Zfr’,gr'g;;ja:cr;smience' e
auto repeat on every key and relocated. All tape files are :
Caps Lock. named. Running at 1500 baud,
the Ace will connect to most
Screen portable tape recorders.

Memory mapped 32 column x
24 line flicker-free display with

“FORTH is

Expansion Port

P toive  CASETASSIi Contains D.C. power rails and Time Left .
/ 1 Hour 25 mins I
LR full ZBO Address, data and N N genera very
control signals. May be used to

Graphics connect extra memory and other h f h

Chunky graphics (64 x 46 peripherals. IN and OUT words ' I UC aSter t an
pixels) may be plotted, unplotted allow port-based peripherals to BAS I C"
or over-plotted (XOR operation). be addressed.
Also, the entire character set Data Structures In Laboratories For monitoring and .
(128 characters and their video Integer, Floating point and controlling experiments. the Jupiter Ace Computing Today
inverses) may be redefined String data may be held as has many advantages. The language is
allowing intricate shapes to be o perfect, even the Jodrell Bank Radio

g Ir . constants, variables or arrays Telescope is controtled in FORTH. The Ace

drawn with a resolution with multiple dimensions and expansion port enables it to be interfaced to
equivalent to 256 x 192 pixels. mixed data types. There are no almost anything, and the bullt in quartz
Control Structures restrictions on names. :Jr::;ea'::ws experiments to run all

IF-ELSE-THEN, DO-LOOP Sound
DO-+LOOP, BEGIN-WHILE- Internal loudspeaker may
REPEAT, BEGIN-UNTIL, all may be programmed to operate
be mixed and nested to any over the entire audio
depth. spectrum.

Programming in FORTH

Programming in FORTH
FORTH programs are constructed without line-
numbers, as words which are defined in terms of other ) r
words that already exist. Consider the following :r:oﬁgohm:oﬁ;:y“;apr:‘:;‘:zec:r:;::g:lt:hess
definition of the word STARS. Comments are in and with sound and high resolution
parenthesis and have no action. graphics, action games written in FORTH
will stretch your reaction speeds to their

limits.
STARS (: starts word definition)
¥ (print 3 asterisks)
200 10V BEEP (p'ay a note for 1983 Sales Forecast
100 mSecs)

The semi colon at the end finishes the
word definition. Now, whenever you say
STARS the computer will print out 3
asterisks and sound a short tone. (Notice
how the word BEEP comes after the JEMAMUJJASOND
numbers it uses, 200 and 100. This
characteristic occurs throughout FORTH so
that you write, for instance, 28 76 + instead

In the Office Stock control, Accounts and
Financial forecasts are all possible on the

of 28 +76.) Jupiter Ace. With a printer and extra ; R
The Jupiter Ace already has 140 FORTH memory attached you can do word Please send me:—
words defined in ROM. processing as well,

0O JUPITER ACE MICROCOMPUTER(S) @ £89.95.

Name. Mr/ D YO TS T WO S VS TR TR NS T TN N SN AN N S M|
Mrs/Miss
Address 1_1;1 TR S S TS S TN TS N TN SN WA N NS W N 1 1J

The Jupiter Ace is available only by mail order. Please allow up to 28 days
for delivery.

Send cheque or postal order with the form to:—

JUPITER CANTAB, 22 FOXHOLLOW, BAR HILL,

CAMBRIDGE CB3 8EP




TABS
PEACHTREE
DBASE |I

Rolled into one
gives you

UNIQUE

A BUSINESS SOLUTION WITH A DIFFERENCE !

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

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

“UNIQUE” TURNS YOUR SOFTWARE
NIGHTMARES INTO DREAMS

APPLICATIONS COVERED: Sales Ledger with Invoicing
Purchase Ledger
Nominal Ledger

PRICES FROM: £250 Management Accounts

Incomplete Records

Sales Order Processing

Stock Control

Clothing Import/Export

Motor Dealers Package

Freight Forwarding Accounting

TELEPHONE 01-486 7498

SGS SOFTWARE PRODUCTS LIMITED 66 MARYLEBONE LANE,
LONDON WH
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KRAMMAILORDERKRAMMAILORDERKRAMMAILORDERKRAMMAILORDERKRAMMAILORDERKRAMMAILORDERKRAMMAILORDERKRAMMAILORDERKRAM

YORIC 'YOU KNOW IT WELL'

N

Olivetti PRAXIS 35

Online Daisy Wheel Keyboard Printer
Centronics standard interface
Correcting .~ L Friction Feed
ribbon ——

of typefaces

MEMORY
EXPANSION BOX

@32 K-byte of Dynamic RAM
@®Parallel Printer Interface
@Disk Controller Card

@®Economically priced
®Quality production
@Another market

it 4y, /£129

40 TRACK Compatible with
DISK

TANDY, GENIE,
NASCOM, GEMINI,
SUPERBRAIN, etc.

The latest KRAM Disk Drives
fully cased and complete with
> Toroidal Power Supply.

Single £ 1 79
pouble £349

DISK DRIVE CABLES
Single Drive £19 Double Drive £20

KRAMMAILORDERKRAMMAILORDERKRAMMAILORDERKRAMMAILORDERKRAMMAILORDERKRAMMAIL ELECTRONICS Tel. (0533) 27556

S
DRAGON Accessories

Printer Cable for Dragon £18
Cassette Lead for Dragon £5
Software for Dragon:

Dragonword Word Processing £15.95
Meteroids £17.35  Invaders £17.35
Beserk £17.35 Gamespac 1 £6.50
Gamespac 2 £6.50  Cronos £4.95
Hanoi £4.95

Continuous Paper

8” for GP8OA etc. 2,000 shts. £12
9%" for Eposon & GP100A 2,000 shts. £12

Latest Osborne Mark 1l

® Z80A 64K CP/M Computer

® Dual 100KB drives (upgradable)

® Typewriter keyboard + numeric pad
@ Integral 52 column monitor

® Fully portable —weighs 24 Ibs

® RS232/Centronics/IEEE Ports

@ Software Wordstar/Mailmerge,
C Basic—-MBasic, Supercalc-CP/M

THE LAST ONE

from 12L
The program which writes programs

For YORIC, ITT 2020 and
£260

APPLE I
£330

Also Sanyo Monitors

Olivetti Daisywheel

Printers £455
Epson Dot Matrix

Printers £349

Send for list Osborne software
and peripherals

All prices exclusive of VAT and
delivery. Cheque with order.

Delta Systems Limited

32 Finch Road, Douglas,
Isle of Man. Tel: 0624-27522.

CP/M 2.2 Based Machines
(state machine)

Carriage: Up to -£100—£5, over £100—£10, Paper £2.50
per 2,000 sheets. ADD 15% VAT to goods+carriage.

Order with confidence, money back if not satisfied.

Send SAE for further details, complete range of hardware,

software, books etc. Personal callers welcome.
Access: state number. Trade enquiries welcome.

Order from

Dept. QDX1

17 Highcross Street
Leicester LE1 4PF

INC.
SOFTWARE

£89
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Micro Computer Mobile Work Stations

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

movement. Keep your micro off the dining room table

_and always available.

Choice of 3 models from

£98.85 plus VAT. (Access).

Money back guarantee.

| Allow 21 days delivery.

Business enquiries welcomed.

Phone or send for detailed

@chure and order form.

Manufacturer: Olivetti

Model: DY 311/SI
Daisywheel printer

Features: 22cps—high speed skip—
shortest path seeking—
quiet operation- bi-directional
-range of paper handling
devices —plus more

After Sales Service: Supported nationally
Availability: Ex-stock—RS232Serial Interface
Price: Only £1150-00 exvan
Radlett, Herts WDT 7NQ Recommendation: Bestbuy.

Arborcraft Limited, 137 Watling Street,

l Telephone Radlett (09276) 3126. 24 hour answ§ring ser\iice‘ ~.° Distributor: Millbank Computers Ltd
Please send me your illustrated brochure and order form for the
Arborcraft Micro Computer Mobile Work Stations. - ‘ Mitibank Computers Limited
Name Millbank House, Amyand Park Road
—— —] Twickenham TW1 3HN
Add )
e e ——— Tel: 01-891 4691.
fl Post code

Double Duty...Single Price
Low Cost, Daisy Wheel Quality Typing & Printing

BEST PRICES AVAILABLE

FEATURES

® [nterchangeable Dalsy Wheel

e Automatic Correction (10 Char Memory)
® Foreign Keyboard Selection

® [nterchangeable Ribbon Cartridge

e 11 Inch Printing Line Length

e Standard RS-232C Serial Interface

® Hardware Handshake & Software Protocols
e Selectable Baud Rates (110, 300, 1200)

e 165 Character Buffer

e Approx 12 CPS Printing Speed

e UNIVERSAL, SERIAL
COMPUTER INTERFACE OLIVETTI PRAXIS 35 OLIVE-80
(adapts to any RS-232C computer port)

Praxis 35 plus Olive 80 £435. YOUR COMPATIBLE COMPANION
Olive 80 plus instal kit £145

All prices plus VAT H
Tel: 045 088 297 Ollve ?raonCh
Assocliation, Lid.
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A BETTER WAY TO DO BUSINESS

GREAT NORTHERN Computer Services was founded in 1979 to provide users
and dealers of Apple Il and CP/M based micro-computers with a source of
first-class software, consultancy and support. Since then we have provided
software packages, training courses and consultancy to more than 150 leading
micro-computer dealers and major organisations like ICl, Plessey, Post Office,
North Eastern Gas Board, British Steel etc.

DIAGRAM OF GREAT NORTHERN PACKAGES
AS USED BY A SMALL BUSINESS

Despatch
Note

INVFLOW
Invoicing

Invoice

SALFLOW
OSLFLOW
Sales
Ledger
Aged
Debt I statement
of
z Account

So - whatever your micro-computer software needs - Contact

VOO ORI
. DATAFLOW
Mailing Database
Lists Management

STOCKFLOW
Stock
Control

—— Supplier

MICRO-PICS
Production
Control

Invoice

PURFLOW
Purchase
Ledger

Remittance | Debt

Advice

NOMFLOW
Nominal
Ledger

Balance
Sheet

MINIMODEL
Financial
Modelling

Forecast
Budget

Amongst the software packages we supply are:-
For CP/M based micro-computers

SALFLOW

OSFLOW

INVFLOW
PURFLOW

NOMFLOW
STOCKFLOW
BILLFLOW

MINIMODEL
DATAFLOW

MICRO-PICS

BASKAM

MAGSAM

MAILFLOW

Balance Brought
Forward type Sales
Ledger package

Open Item type Sales
Ledger package
Invoicing package
Purchase Ledger
package

Nominal Ledger
package

Stock Control
package

Professional Client
Billing (Invoicing &
Sales Ledger) package
Financial Modelling
system

Database Management
and Information
Processing package
Production and Stock
Control with Bill of
Material explosion
Index Sequential
routines for use

with MBASIC

Index Sequential
routines for use

with CBASIC

Automatic Mailing System
{Interfaces to DATAFLOW)

For Apple based micro-computers

IAS
AMR
IFO

VMD
MIN

MGL

COLOURING
BOARD

Inter-Stat Statistical
package

Advanced Mathematical
routines

Information File
Organiser Database
Manager package
Video Message
Display system

Micro Inventory
stock control
package
Micro-General Ledger
Nominal ledger and
accounting system
Paddle drawing &
graphics system

G REA' "0“'" ER“ Computer Services Limited

16 TOWN STREET, HORSFORTH, LEEDS LS18 4RJ TELEPHONE 0532-589980

it's a better way to do business Tel. 0532 589980

£250.00

£300.00
£295.00

£250.00
£250.00
£250.00

£375.00
£299.00

£ 99.95

£595.00

f 95.00

£110.00

p.o.a.

£150.00
£150.00

£120.00
£150.00

£150.00

£150.00
£ 75.00
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400 (exc BASIC)
400 (inc BASIC)
800 (exc BASIC)
800 (inc BASIC)

£173.04
£216.52
£282.60

£326.00
ATARI PACKAGE DEALS
400 (16k) + BASIC + Recorder + Joystick
+ 5 Blank Cassettes + Free Programs £251.30
400 (32k) + All above items £307.83
800 (48k) + All above items £460.00
800 (48k) + Disk Drive + Joystick + 3 Blank Disks
+ Demo Disks + 3 Apx Programs £745.00

SHARP VIC 20 Now only £129.95
MZ80A £434 GENIE1 & 2 £289

MZ808B £899 EPSON HX £402

+ PERIPHERALS + SOFTWARE + BOOKS +MAGAZINES +
CHESS COMPUTERS + GAMES FOR ZX81 and APPLE

)
DRAGON 32
32K + COLOUR + HIGH RES. GRAPHICS +
SOUND + TYPEWRITER KEYBOARD +
SLOTS FOR JOYSTICKS + CARTRIDGES EX-
PANDABLE TO 64K
ALL FOR £173.00 + VAT

NEW ATARI SOFTWARE

Tumblebugs, Canyon Climber, Shooting Arcade,
Pacific Coast Highway, Clowns and Balloons,
Protector, Chicken, Slime, Apple Panic, Track
Attack — ALL AT £17.35

Micropainter £19.56

Shamus (16K/cass) £17.35

+ ATARI, INTELLIVISION & HANIMEX TV GAMES +
CARTRIDGES BY IMAGIC & ACTIVISION

£LRAMER

24 GLOUCESTER ROAD

Tel: (0273) 698424

BRIGHTON

PLEASE ADD 15% VAT TO ALL PRICES

ZX SPECTRUM & ZX81
EDUCATIONAL SOFTWARE

Spectrum Junior Education £5.50

Use your Spectrum to help your children with their
school work. This cassette contains eight attractive,
easy-to-use programs for the 7 to 11 age group.

Topics inciude English comprehension, spellings,

homophones, junior science, maths and history.

* Entering your own questions and answers allows you
to adapt two of these programs for exercises in any
subject area.

* Moving colour graphics and sound are extensively
used to improve motivation.

* Use the “draw” program to produce pictures, maps
and diagrams.

Suitable for the 16K or 48K Spectrum. Program notes

are supplied.

O-Level Chemistry (C1) £5.50

This cassette contains four clearly presented revision/
tutorial programs. The subject matter has been care-
fully structured to cover the most important aspects of:

* Elements, compounds and mixtures.

* Structure, bonding and properties.

* Redox, electrolysis and the activity series.
* Acids, bases and saits.

48K Spectrum and 16K ZX81 versions of the cassette are
available. Please specify which you require.
ALL PROGRAMS ALSO AVAILABLE FOR THE BBC MODEL B

CALPAC COMPUTER SOFTWARE
108 Hermitage Woods Crescent, St Johns,
Woking, Surrey GU21 1UF

Overseas orders: £6.50 ($11.60) per cassette;
includes AIRMAIL postage.

>

Hiloeroo

PROF ESSIONAL SOFTWARE

y Limiteo

APPLE II Payroll
£60

* All wax codes, all N.1., all rates of pay

* Monthly, weekly, hourly

* Up to 50 employees at a time

* Meets inland revenue specification

* Very easy to use — no specialists needed!

* Fast

* Usual features, and will also compute gross pay backwards from net!

APPLE II Bookkeeper
£30.43 (introductory offer)

* Keeps cash book, petty cash book, etc.

* You choose headings

* Prints date, details, total, VAT: then prints amount under correct
heading

* Totals printed and carried forward

* Sorts entries in date order

APPLE II Demonstration Disc (Payroll and Bookkeeper) £12
Fully Featured SPECTRUM Payroll £21.74. Stock Control £21.74

TAPE ACCESSORIES for Any Computer:

THE MICROCOMPUTER USER’S BOOK OF TAPE RECORD-
ING £3.15 incl. postage.

TEST AND ALIGNMENT CASSETTE: test and adjust your re-
corder’s head and speed. No instruments required! £4.90.
LOADING AID: If your recorder is basically OK, but you have
trouble getting the playback level right, our Loading Aid will solve
you problems. £5.95.

TAPE RECORDER, aligned and tested for computer use. A simple,
but satisfactory, machine. £22 + £2 postage.

5V4" floppy disc, guaranteed for life: £23 for ten discs and permanent
library box.

Details on request. Add VAT 10 prices. Everything post free.

Hilderbay Ltd

Professional Software — Since 1979
8/10 Parkway, Regents Park, London NW1 7AA

Tel: 01-485 1059 Telex: 22870

We have 20 years experience in computing
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H ow do you stay up-to-the-minute with
the rapidly changing world of microcomputer
software? Get the Lifeboat Catalogue.

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

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

We specialise in software that runs on most smail
business computers. Our more than 60 media formats,
including floppy disks,data cartridges, magnetic tape and
disk cartridges, support well over 100 different types of
computer.

Get full service We givé the crucial dimension

of after-sales service and full support to everything we sell.

That includes:

@ An update service for software and documentation.

® Telephone, telex and mail-order services in the London
office and at overseas offices in the United States, France,
Switzerland, West Germany and Japan.

@ Subscriptions to Lifelines! the monthly magazine that
offers comparative reviews, tips, technigues, identified
bugs and updates that keep you abreast of change.

WHEN IT COMES
TO MICROCOMPUTER
SOF T WARE
WE WROTE

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

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

Lifeboat Associates

World's forem ware source

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

' [J Please send me a free lifeboat catalogue.

: Name l

| Title

| Company ‘

! Address !
|
|

| Postcode PCW/1/83 |

Copyright © 1981, by Lifeboat Associates.
e MG i S g ———— 5

Lifeboat WorldwIde offers you the world's largest library of software. Contact your nearest dealer of Lifeboat.

USA Lifeboat Associates 1651 Third Ave. New York NY 10028 Tel {212) 860-0300 Telex 640693 (LBSOFT NYK) TWX 710 581-2524 JAPAN Lifeboat Inc. OK Bldg. 5F 1.2-8 Shiba-Daimon Minato-ku
Tokyo 105 Japan Tel 03-437-3901 Telex 2423296 (LBJTYO) ENGLAND Lifeboat Associates Ltd PO Box 125 London WC2H 9LU England Tel 01-836 9028 Telex 893709 [LBSOFTG)
SWITZERLAND Lifeboat Associates GmbH Hinterbergstrasse Postfach 251 6330 Cham Switzeriand Tel 042-36-8686 Telex 865265 [MICO CH) W GERMANY Intersoft GmbH Schlossgartenweg 5
D-8045 Ismaning W. Germany Tel 089-966-444 Telex 5213643 (ISOFD} FRANCE Lifeboat Assoctates SARL 10 Grande Rue Charles de Gaulle 92600 Asnieres France Tel 1-733-08-04
Telex 250303 {PUBLIC X PARIS)
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THE INFORMATION

MANAGEMENT SYSTEM
WRITTEN IN PASCAL

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

low price.
PFS: DATABASE PFS: REPORT

£59.95 £49.95

we

16K RAM CARDS

(Pascal CPM: Computer Stop)

WAS NO

| W
0995 4495

O =
ALL VISI PRICES

WA NOW
WAS  NOW d

.£14995 £144.95
5395 £48.95

'VISISCHEDULE. VISICORP
VISITERM. VISICORP....
VISITREN
VISICORP
OESK TOP PLAN 1
SOFTWARE

VISICALC. VISICORP.
VISIDEX. VISICORP.... £12795 £12295
3795 £32.95
2085 £115.95

.£9895 £93.95

VISIFILE, VISICORP ..
VISIPLOT, VISICORP.

Tumble Bug: Datasoft
Space Eggs; Sirius Software
Space Quarks; Broderbund
Swashbuckler: Datamost
Hi-Res Soccer: On Line

Adventure [Microsoft]: Microsoft
Ali Baba +40 Thieves: Quality Software
Castle Wolfenstein; Muse

Dark Forest: Sirius Software

Wizard & Princess: On line

Soft Porn Atdventure: On Line

Space Adventure: Siera Software

Time Zone: On Line

Zork 3: infocom
Zork 2: infocom

AN GLD

Asm Lang; Development Sys: Hayden
Expediter 11 Compiler; On Line
Fourth 11 (Language); Softape

Lisa 2-5 6502 Assembier: On Line

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

Beaneath Apple Dos: Quality Software

Address Book (List) Muse
Data Factory: Micro Lab
Data Factory 5.0: Micro Lab
DB Master; Stoneware

Back It Up: Sensible Software
Bag of Tricks: Quality Software
Deadly Secrets: Broderbund

Magic Window (WPJ; Artsci Dossource 3.3 Dos Listing: Laz
Easywriter Pro: Info Unlimited £115.95 Rl Ol L zE
Easy Mailer: Info Unlimited £87.95 Program Line Editor: Synergistic Sftware

Invoice Factory: Micro Lab
DB Utility Packs: Stoneware

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

Arcade Machine: Broderbund £19.95 ompany £101.95
A26E1 Graphics: Sub Logic £32.95 Qmnivision 80/24 Video: Computer Stop ~ £144.95
Hi-Res Secrets: Avant Garde £60.95 | Term 80/24 Video Card: U Micros 151.95

280 Softcard: Microsoft £203.95
10 Meg Hard Disk System; Computer Stop £1644.95

{Z

Wordstar: Micropro

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

Gorgon: Sirius Software

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

5 cao pro
WORDSTAR

SIMPLY THE BEST

—_— . — — e —

Postage paid in U.K. Allow 30 days for
delivery. Access & Barclaycard orders

|
: welcome on 051-256 8244 EEEE
|

SUARTELCH

63 Lisburn Lane,
Tuebrook, Liverpool L13 9AF
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TABS

With intense competition existing
between rival hardware companies,
TABS software remains the largest selling
accounting business software in the UK.

Few business applications are beyond
the scope of this immensely popular, fully
integrated, modular system which
currently comprises: Sales Ledger,
Purchase Ledger, Nominal Ledger, Job
Costing, Stock Control, Payroll, Fast
Data Entry, Sales Order Processing,
Management Accounts, Invoice

~ Accounting
Business Systems

Not only is the system designed to help
with all the functions of a busy office but it
is also designed to run on most micro-
computers including the “new
generation”’ 16 bit machines.

With over 2,500 installations and over
14,000 modules being run in the UK and
overseas its unparalleled success has been
due not only to the proven quality of the
software but also to the friendly, unbiased
advice that we give our visitors at our
regular free seminars and demonstrations

i TP v yerpgeyee

tT Yy

Further, great care is taken in training
our Accredited Dealers and our end users
so that when you choose TABS software
you are also choosing a product which is
fully supported both by your Accredited
Dealer and by TABS own personnel.

To find out how the businessman’s
number one choice would help you and
your business phone Andover (0264)
58933 or fill in the coupon.

; i Free London

Compiler, Mail List, Word Processor. held throughout the country. Demonstrations and
L Seminars are held at

PARTICIPATING DEALERS: LONDON: Andrew & Co 01 402 6911; Data Management Systems 01 739 8692; Q.E.D. Computers 01 959 7403/8346. AVON: Colston the World Trade
Computer Centre Ltd 0272 276619. BERKSHIRE: Decision Support Systems Ltd 0628 76887; Thames Valley Systems 0734 581829. BUCKINGHAMSHIRE: Cardinal i
Computers Ltd 06284 73776/73074. CHESHIRE: Desktop Computing 0925 415415. DERBYSHIRE: FBC Systems Ltd 0332 365280. DEVONSHIRE: Keel Data Systems Centre within a few
054 884 3520. GLOUCESTERSHIRE: Computer Shack 0242 584343. KENT: A.E.C. Business Systems 0732 864829; Page One Systems Ltd 0795 53116; The Data minutes walk of
Processing Co Ltd 0303 41618. LANCASHIRE: Mipac Services 0524 62033. LINCOLNSHIRE: ZR (Computers) 0522 31621. MANCHESTER: Sumner Jackson & Co Ltd A
061832 8261. NORFOLK: Synergy Computer Systems Ltd 0603 503015/6/7. NOTTINGHAMSHIRE: Micro Peaple Ltd 06076 69117. SOMERSET: Computer Sales & Tower Hill tube
Marketing 06438 3526; The omﬁuter Room 0935 73023. SURREY: Computron 01 943 1113; Interlex Ltd 01 943 0968; Micro-Engineering Ltd 01 930 5678. SUSSEX: station.
Computaccount 08926 5765. TYNE & WEAR: Microcore 0632 846878; Quality Micro Products 0632 614646. WEST MIDLANDS: Beta Computer Services 0676 34664;

Datacraft (Computer Systems) 021 705 1906; 1.S.L. Ltd 0922 26282; P.J. New Computers Ltd 021 742 6801. WILTSHIRE: Fyne Computing 0722 20323; J.R.M.
Software Ltd 02214 65691. WORCESTERSHIRE: Sginks Computer Systems Ltd 0905 23466. NORTHERN IRELAND: FACS 0662 47618. WALES: DYFED: Aberdata
09745 344. SOUTH GLAMORGAN: Data Plant 0222 40411.

I I I I GID GED OED G GED BN GED D I G OGN BB I R T T D T B e T
Please complete and return the coupon to TABS Ltd, Sopers House, Chantry Way, Andover, Hants. SP10 1PE.

[ 32 page introductory booklet Name____ __In o m—— '
O User Book {please send £10.00 (inc. P&P)) Address '

0. Details on Free Seminars and démonstrations
O Dealer plans

____ Andover (0264) 58933
PCW/1

e Tel. No.
lenclose cheque/postal orderfor€

O Price List
O Video Training Tapes

Signature







omputer

Challenge

16 colours
professional keyboard
fullgraphics ./
real sound = with ever

with every
@® Superb styling
@ Choice of 16K, 32K or massive 48K RAM
©® Ergonomic keyboard with 57 moving keys
@ 28 rows x 40 characters high resolution
@ Teletext/viewdata compatable graphics
® 6 octaves of real sound plus Hi-Fi output
@® Centronics printer interface and cassette port
® Comprehensive user manual

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

COMING SOON, TO COMPLETE YOUR SYSTEM: ORIC MICRO-DRIVEDISCS & SP

FOR HOME: The ORIC-1 is the professional alternative for home computing. 4
Superbly styled, the 57 key layout is based upon computers costing many times more _Zg

than the ORIC, and will help the whole family to learn and understand computing,
right from day one. The ORIC incorporates an improved version of Basic

for ease of programming and use. For the enthusiasts the computer has laser

zaps, explosions, etc. pre-programmed for games use, with Hi-Fi

output for incredible effect. The communications Modem will

allow ‘Telesoftware, message sending, and Prestel use.

FOR BUSINESS: The ORIC-1 is the answer to many
day to day problems. Software is becoming available for
payroll, accounts, stock-control, and many more systems
to help your day to day business organising and control.
In addition, the ORIC COMMUNICATIONS MODEM will
allow you to access up to 200,000 pages of Prestel
information, to send and receive ‘electronic mail,
to book hotels, and flights (and pay for them) and to
look at the latest stock-market and share indexes.
In'short the ORIC-1 is a must for all businesses
large or small.
. HOW TO ORDER YOUR ORIC-1: By phone:
dust ring our telesales number Ascot (0990) 27641.
By post: You can pay by cheque, postal order
ACCESS - BARCLAYCARD — AMEX —DINERS. 24

| -

o Copyright ORIC PRODUCTS INTERNATONAL. 1982



GREAT GIFTS

Bug-Byte programs make ideal
Christmas stocking fillers! If you
have a friend, or member of the
family, who already owns a ZX8l1,
Spectrum, VIC, Atom or BBC
Micro they will be thrilled by the
gift of one of our beautitully

packaged, exciting cassettes.

i
i

1))
g

Whats more, Bug-Byte games are
the best! Tens of thousands of
contented customers testify to
that, so do consistently hot
reviews in the popular micro-
press.

If your game isn’t shown, don't
worry, we probably have more
quality programs for more
machines than any other software
house, and new ideas are
constantly being generated by our
young, enthusiastic team of
skilled programmers.

L ¢

WHERE TO BUY?—
Look for the sign!

Bug-Byte programs are
AVAILABLE NOW from:

All Laskys Stores Nationwide.
Large branches of Boots and
Curry's Micro-C, plus over 100
independent computer dealers.

If you can't find a Bug-Byte dealer
near you — then fill in the coupon

Also for your VIC: All VIC Programs — £7.00 each

Backgammon including post and packing
Another VIC in the Wall

mmmm '
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SMALL PRCEACES:
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BUGBYTE @

programs for the BBC Micro (A
and B models). Our new brochure
1 gives a complete listing, so send
for your free copy today! Also see
our huge range of software for the
ever-popular Acom Atom!

p

VOUCHER

with all orders
of 2 tapes or more

Please send me:
I VIC Panic O Spectral Invaders [J I
VIC Asteroids [0 Spectres
VIC Chess 0O Mazogs
VIC Cosmiads [0 ZX AS
OR the following:

OR Please debit my Access 5224
Barclaycard 4929 Expiry Date

Dealers Discount Available

ACCESS, BARCLAYCARD ORDERS
WELCOME ON 24hr. ANSWERPHON

051-227 2642, roE——
ViSA

or muail to:
BUG-BYTE SOFTWARE

> oo J el
’X81 Prices: Mazogs — £10.00 Spectrum Prices:
’XAS Assembler - £5.00 Spectral Invaders — £5.00
’XDB Debugger - £6.50 Spectres — £8.00
.XTK Tool Kit- £6.00 ‘Aspect’ Assembler — £9.00

X Invaders — £4.00 All prices include post and packing



Dontiel (s size Tool you. , You get what you don't pay for. ; Big enough for your business. ;

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

it may.look smatl on the outside, but | youto make do with 16K RAM. thisdoesnt meanit's atoy.
inside there’s an awful lot going on. What's more you can expand all the Farfromit.

It's got the kind of features you'd | way up to 2 Mbytes, a figure that wouldn't It comes with ENHANCED ANS|
expect from one of the really big business | look out of place on amachine costingten | BASIC, which should give you plenty to get
micros, but at a price of £269.95 | times as much. your teethinto.
including VAT it won't give you any We've also given you the choice of And it'll also take CP/M® so it speaks
sleepless nights. 256,320,512 and 640 x 250 screen I the same language as all the big business

However, let the facts speak for resolution, whereas most only offer a micros, and feels perfectly at home with
themselves. | maximum of 2566 x 192. | their software.

NO OTHER MICRO
HAS THIS MUCH

POWER
IN THIS MUCH
SIZE

FORTHIS MU
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Soasabusiness machine itreally
comes intoits own.

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

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

Answers a growing need.

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

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

With the aid of the multiple
V24 module this allows youtomin upto 32
machines atonee, all on the same
peripherals, saving you afortune on extras.
« The range of peripherals on offer
include dot matrix anddaisy wheel printers,
912" and 24" monitors plus 5% fioppy
disk drives (100 Kbytes and 1 Mbyte) and
5%" Winchester drive (6-18 Mbytes).

As we said, thisisn't a toy.

itdoesn't stophere.

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

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

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

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

From now on the sky’s the limit.

Software that's hard to beat.

A lot of features you'd expect to find
on software are actually built into
NewBrdin so youdon'tneedtoworryabout
screen editing, maths,BASIC and graphics.

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

Waste no more time.

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

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

ORS1

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

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

Software: Enhanced BASIC (ANSIx 3.2/78)
independent Operating System (12 device
drivers). Multi Page Screen Editor (32 Control
Commands). Maths (10 Signficant Figures).
Graphics (Absolute & Relative Plotting, Line & Arc
Drawing, Shading, 20 English Language
Commands).
NewBrain,
Grundy Business Systems Ltd., Grundy House,
Somerset Road, Teddington TW11 8TD.

Trust Fund

Etart

of ysar

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

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

Name

Address

Postcode

PCW1



£1,350

The MIMI 802 is a supreme example of high quality British Features include:
engineering. Itis a truly professional microcomputer that , Z80A at 4MHz
really does meet all the criteria of a sophisticated business

machine - at a price you can afford. G4 Oy nEmEa ) ‘
 integral D/S - D/D 5V ins floppy discs - 700Kb.
Our competitors expect you to make do with the basics and Full RS232C and Centronics parallel ports.

then buy expensive extras in order to fulfil your needs. The

MIM! 802 has allthe ‘extras’ as standard - so when you buy D6 oy SSIHRCNERIEIE iy 1 caded.

a MIMI you really are getting a microcomputer that will do 17 programmed function keys.
the job from the outset. Light pen socket.

. Elegant compact and light - 24 Ibs.
The MIMI's operating system OS/M1 is fully CP/M’ ? p 9 ¢ P/ .
compatible so you have access to a very comprehensive OS/M operating system - fully CP/M compatible.
range of software, extending from word processing to * Disc format conversion facility.
accounting. Wide range of software, utilities and languages.
During the next few months we will be announcing the )
availability of TROJAN - a major software innovation that And now with:
totally simplifies the learning process and use of micros, Winchester disc option.

and dramatically eases the creation of new applications
programs. We are using it and generating applications
software in record time - so we can guarantee its
performance.

Super high resolution graphics option”
(802G-512 x 256 pixels).

Don’t settie for less... contact us or one of our
dealers now.

NOW ALL OTHER MICROS
ARE LESS THAN PERFECHE

1 OS/M is the trademark of Scifax Microsoftware.
¥ CP/M s the registered trademark of Digital Research Inc.

*Monitor extra, from £132. (Choice of orange or green display)
MIMI 802G (graphics version, as itlustrated) £1495.

Anita Electronic Services Belmondo Research Ltd City Microsystems Ltd

34 Musters Road West Bridgford Notts 68 Maple Road Horfield Bristol BS7 8RG 65 London Wall London EC2
Tel: 0602 813204 Tel: 0272 427428 Tel: 01-588 7272

Contact: Steve Conroy Contact: Roger Banfield Contact: Anthory Coulson

Apollo Information Systems Ltd. Broadway Systems (BCSS) Ltd Computer Graphics Workshop

13 Southend Road Grays Essex RM17 5NH 5-7 Mariner Street Swansea W Glam Wales SA1 5BA 38 Ullett Road Sefton Park Liverpool 17
Tel: (0375) 33088 Tel: 0792 462279/474598 01-997 4764/0498 Tel: 0507 604271

Contact: Ronald Burrell Contact: Philip Gittoes Contact: Noel Runnels-Moss

Chris Roblnson Consultants Comput-A-Crop

Maple Way Kensworth Dunstable Beds 3 Cornmarket Louth Lincolnshire LN11°9PY
Tel: 0582 872940 Tel: (0507) 604271/2 Telex: 56332
Contact: Chris Robinson Contact: Jenny Wilson

_ -BRITISH MICRO:

Penfold Works Imperial Way Watford Herts. WD2 4YY Tel: Watford (0923) 48222/43956




Derwent Data Systems

18 Norfolk Street Sunderland Tyne & Wear SR1 1EA
Tel: 0783 652026

Contact: Tom Maxfield

Easibee Computing Ltd

133-135 High Street North East Ham London E6 1HZ
Tel: 01-471 4884

Contact: Computer Sales Director

John Elmer Office Equip

105-107 Church Road Burgess Hill Sussex
Tel: 04446 5670

Contact; John Elmer

Telex: 946024 Contact: Gerald Roll

Leicester Micro Centre
59 Regent Road Leicester
Tel: 0533 551869
Contact: Ray Beresford

Malvern Micro Systems

Wych Cutting Upper Colwall Malvern Worcestershire
Tel: (06845) 68500

Contact: Barry Lewis

Magstar Micro Systems Ltd
62

each Street
Tel: 0734 789381
Contact: Simon Hart

okingham

A Hegotron Group Company

Microcosm Research Ltd.

26 Danbury Street London N1 8JU.
Tel: 01-226 9092

Contact: Peter Cheesewright

Synergy Computer Systems
‘E'1Block University Village
UEA Norwich NR4 7TJ

Tel: (0603) 503015/6/7
Contact: Sonia Kennedy




‘make it easy on yourself

..... veoasia

' AR 222 22 (11 4]
¥

e El.
i :I‘

ERPCLEPTION 'h



~ Peachtree
is blossoming...
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An open invitation to suppliers of Peachtr ee
microcomputer hardware and software oftware
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Attention dealers and systems suppliers of Altos, Apple, Commodore,
IBM, ICL, Intertec, Rair, Sirius, Victor and other leading microcomputers.....

A Peachtree Software

' Partnership will safeguard
your software reputation

and improve profitabili

- Peachtree software We intend to tie in with the leading

b . really works! Wehave  suppliersin every town. They will be

established thelargestin-  our type of people —professional,
+ stalleduser-baseinthe USA  experienced and commercially sound.
and a unique worldwide distri- Agcva all dedicated to success!

bution and support network. Weare g n’83
the world leacf;r in business manage- ' 2
ment software. Our programs are simple |
to use. They have professional i

Team up with Peachtree

It’s goodbye to software problems
and loss of profitif you become a
‘Peachtree Partner’ You will be free to
concentrate on the marketing of your
complete business solutions, secure in
the knowledge that you have the best
systems in the world to enhance your
reputation.

You will be supported by profes-
sionals and all the resources of a world |
class organisation determined tostay at “There’s more

the top of the tree in microsoftware. ~ a computer progr
- ¢ , JOHN HALE, MANAGIN|
Now is the time to say ‘YES PEACHTREE SOFTWAREINT:

This is your opportunity to apply “We are part of MSA, the world
es

for your Peachtree Partnership. Weare largest company spedialising in computer
ogzwar

spreading our roots, right across the S e products for large computers,
country and deep into your market- Together we make an unbeatable
place. combination, guaranteeing you the best

Peachtreeisnowan established in software and support, nowandin the
and powerful force in UK software. future”




Peachtree Proven
Programs

Peachtree Basic Accounting Systems
Purchase Ledger, Sales Ledger with Invoicing,
Nominal Ledger, Inventory Management, Payroll

Peachtree Business Management Systems
Purchase Ledger, Sales Ledger with Invoicing,
Nominal Ledger, Costing Ledger, Inventory Manage-
ment with Sa%es Order Processing, Payroll
Peachtree Office Productivity Systems
Word Processing, Automatic Spelling Diction-
ary, Name and Address Management, Financial
Modelling, Communications, Colour Graphics,
Peachtree programs run under Digital Research
and Microsoft operating systems and they are
written in Microsoft BASIC and Micro Focus CIS
COBOL. '
Peachtree Products are
% Fully integrated. So your client can use all the
information his system holds.
% Totally modular So your client can implement
one system ata time.
% Complete with professional documentation.
Helping you to Eelp your client.

Peachtree’s commitment is to provide software
products for the smallest business computers as well
as the most powerful 16-bit multi-user micros with
hard disk storage.

“Call me with your queries
on 0628 32711

Ray Todd,
Peachtree Partnership Manager

-

Praise for Peachtree

“As an accountant and line manager with a
wide experience of using systems, I consider Peachtree’s
to be the best integrated business package I
found” VICTOR LINGARD
MANAGING DIRECTOR, DAEDALEAN CONSULTANTS
“We have the greatest confidence in Peachtree
because Peachtree is continually investing in
enhancing products, introducing new packa%es, provi-
ding the best support and backing our sales through its
marketing campaigns” MALCOLM CHADWICK

AGINGDIRECTOR, BUSINESS-LIKE SYSTEMS

“Not only have Peachtree products improved our
sales by 25% but we have also developed a very good
two-way relationship where we have input to

Peachtree’s plans for the future” STEVEJOHNSON
MANAGING DIRECTOR, JOHNSON MICROCOMPUTERS

Peachtree Software International Ltd
43/53 Moorbridge Road, Maidenhead, Berks. SL6 81T
Tel: Maidenhead (0628) 32711

MyPosition

CONFIDENTIAL

Complete this initial application without obligation for a

Peachtree
Partnership

My Name

My Company

Our Address

Tlephone No. ; -

Hardware Dealerships

Technical Facilities

Software Currently stocked

Date Established

Number of Employees

Marketing Area
Experience in mainframes

Experience in minis

Experience in micros

How many people would you
want toattend training sessions

Name and address of Bankers
Trade Referencel
Trade Reference 2
Alternatively
Please contact me to discuss our potential before
I make an application ]
Signature
Date
PCW2 f? E
Mail this form today to ;g?xr\\é
Ray Todd at Peachtree Software = -
International Limited,43/53 = =
Moorbridge Road, Maidenhead,
Berkshire SL6 8LT Liocire
Tel: Maidenhead (0628) 32711 MSA
AN COMPANY

Peachtree Software is also distributed by:
Britannia Computers, Digital Equipment Company,
Logitek (Altos), Memory Computers, The OEM Group,
Rank Xerox, Wilkes Computing (Y E Data).




Let Commodore
expand
your horizons.

VIC 20 is the finest home
computer that money can buy.

And the better you get to know
it,the more confident, adventurous
and ambitious you'll become.

You'll want to take advantage
of the vast range of VIC software:
a superb and constantly-growing
selection of programs, embracing
business systems, entertainment,
education and many applications
in the home.

Every program in the series
has been é)esigned by experts, and
chosen for its quality and value
for money.

VIC business software covers
awider
ing spread-sheet analysis, stock
control, information handling and
word-processing.

A mind-blowing range of
games including Scott Adams’
world-famous ‘Adventure’ series.

Advanced space games, includ-
ing the sophisticated ‘Omega Race’

Learn subjects as diverse as
English Language, programming,
and biology.

And ‘home’ software ranges
from IQ tests to Robert Carrier
menus.

In addition, there is a range
of VIC software, like programmers’
aids and graphics packages-

e of applications,includ-

to add to your understanding and
enjoyment of computers and
computing.

Theres even a special ‘VicSoft’
Club for VIC 20 enthusiasts,
with many advantages including
special offers to club members.



VIC software will expand your

horizons. And your mind.

PRICES RANGE FROM £4.99 to £24.95 INC. VAT,

commocdore

L ] Gk — 89— 1 "
- DGR R A A G5, e @i
e -l el wil BB el B W GED i W e

S MR G cedl B S NS kR GRS Shunes Gk |

For more information, a catalogue of VIC software
and details of your local retailers or dealers please phone or
complete the coupon and send to:
The Commodore Information Centre
675 Ajax Avenue, Slough, Berkshire SL14BG.
Telephone: Slough {0753) 79292.
Name -
{MR./MRS./MISS)
Address

Postcode

VCPCWO01/83
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MS-DOS gi\ies you the onlycomplete
set of software tools for16-bit systems.
Now. From Microsoft.

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

More software. Soon. IBM chose
MS-DOS as the primary OS for the
IBM® Personal Computer. Lifeboat
Associates chose MS-DOS as the 16-bit,
single-user DOS it will support. And
Microsoft will continually introduce
new applications and systems soft-
ware for MS-DOS. The implication is
clear: MS-DOS is going to be even better
supported. Fast.

Easier conversion. MS-DOS was written to make con-
version of CP/M-80® programs simple. Simpler, according
to programmers, than conversion to CP/M-86™ Again,
the implication is clear.

Better system features. MS-DOS offers features
unavailable under either CP/M-80 or CP/M-86: device
independent I/O, advanced error recovery, variable length
records, and full program relocatability in order to take
MS, Multipian, Multi-Tool, and Microsoft are trademarks of Microsoft Corporation.
CP/M and CP/M-80 are registered trademarks of Digital Research, Inc.

CP/M-86 is a trademark of Digital Research, inc.
IBM is a registered trademark of International Business Machines, Corp.

4

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

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

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

CROSOFT

{04427) 75091
TLX: 825888 MICROE G

:

Microsoft Europe Ltd
Bulbourne House, Gossoms End
Berkhamsted, Herts HP4 3LP

O Send me information on MS-DOS for OEM’s.
[ Send me information on applications for MS-DOS.

Name

Company.

Address

Town County. Postcode.

In the USA:Microsoft Corporation, 10700 Northup Way, Bellevue WA 38004,
U.S.A. Tel: 010.1.(206) 828.8080. Tix: 328945



YOU’VE SEEN THE PICTURES, NOW SEND FOR THE

BBC Microcomputer or Acorn Atom

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

The Biggest Range Available
Acornsoft software ranges from

authentic arcade games like

Snapper to Algebraic Manipulation

to Desk Diary to other languages like

FORTH and LISP. Striking colour,

amazing sound effects and powerful

graphics are all used to the full. And it
does not stop there. There is a
complete range of manuals,
accessories and plug-in ROMs.

Free Brochures

Just clip the coupon or write to
us and we will rush our catalogue
absolutely free. Can’t wait for the post
ring 01-930 1614 now! Don’t delay —
do it today. Let Acornsoft help you
get the best from our machine and
open the doors to your imagination.

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

ACORNSOFT

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

WORDS

Please rush me

my free

I literature from
Acornsoft.
CJAtom

I [OBBC Please tick

Name

Address

I:ostcodc
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***x SPECIALS ! *** [HOUse *** RECOMMENDED ***

e
Seltwara

TRS80 MODEL IL.II

DAMBUSTERS — super graphic simulation £5.10
DRAGONQUEST —medieval adventures £6.00
DEVIL'S ISLAND — piratical adventure £5.10
DARKSTAR-zany graphic space game £5.10
MUSICMASTER — greatkeyboard organ~atonly  £5.10
GALACTICBLOCKADE RUNNER £5.10
MICROCOSM —20 programs —for only £12.00
APPLEI
SCOTT ADAMS ADVENTURES

(tape —not graphic) each £5.00
STAR CRUISER - ““Galaxian’’-style arcade action £9.00
BOTHBARRELS —2 game shootout £8.00
COMPUTER CONFLICT £11.00
HAYDEN DATA MANAGER (3.2) £20.00

ASSEMBLY LANGUAGE DEVELOPMENT SYSTEM (3.2)

£18.00
APPILOT 3.2 (MUSE) £32.00
SORCERER
SCOTT ADAMS ADVENTURES
(eachtape) while they last! £4.00
PET (24K)

SCOTT ADAMS ADVENTURES 1 & 2 —both for only c
5.00

APPLE Il (all DISC)
ARCADE MACHINE —-write your own superb

Arcade games £41.40
CHOPLIFTER — Arcade action—rescue the hostages £21.50
ELIMINATOR — marvellous all action Arcade game £20.66
HADRON —stunning 3D space shootout £22.50
RENDEZVOUS —super graphic Space Shuttle simulation

£27.57
ZORK lll—-incredible new adventure —huge! £27.60
ATARI
CANYON CLIMBER - super Arcader—look out for al';:O\'NS!O
17.5

DISK DETECTIVE —examines, modifies, moves etc. £17.50

FROGGER —just like the arcades £23.00
BBC (Model B)
ARTIST — SUPERB graphic design system (32K} £12.50

CHARACTER EDITOR — simply the best! Rave reviews!

£5.95
ARTIST DESIGN PACK (ARTIST & CHARACTER EDITOR)
£16.10
VIC 20
FLIP-DISC —our ‘Reversi’ —superb at only ) £5.95
VICSYNTH-turns your Vicinto a music synthesiser e
9.
VIC PANIC—ourfavourite arcade game! £7.00

Send S.A.E. for our FULL money saving special offers list— LOTS of really super deals.
ALL PRICES INCLUDE VAT. PLEASE ADD 60p post & packing

We accept ACCESS, VISA, DINERS CLUB

THE SOFTWARE HOUSE 146 OXFORD ST LONDON W1

Sorry, butwe’re MAIL ORDER ONLY !

Tel 01 637 2108

PCW 49




Personal Computer World

A complete selection of all available issues of Personal Computer World plus a large
selection of personal computing books on sale in the West End of London.

As far as we know there is only one place in
the world where you can browse and buy from
a complete selection of all available PCW
issues going right back to Issue No 1.

That’s the Bunch Books Back Issues Centre just
off Oxford Street in the West End of London.

We also sell PCW binders and carry a good
range of personal computing books from the UK
and the USA.

And our receptionists do their best (time per-
mitting) to xerox for you any article from an
issue of PCW which is completely sold out.

To avoid any confusion we would like to remind
you that if you want to buy back
issues etc of PCW through the
mail you should refer to the
current advertisement
elsewhere in the magazine.
But if you prefer to browse
before you buy, come up
and see us sometime!

BUNCH BOOKS BACK ISSUES CENTRE
14 RATHBONE PLACE,LONDON WI1P 1DE
MONDAY — FRIDAY 10am to 6pm

SATURDAY 11lam to Spm



COMPUTING
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The answer’s a
r commodore

“COMPUTER

COMMODORE 64s
and
VIC 20s in stock

L&) C Cc Meu TES

192 HONEYPOT LANE, QUEENSBUHY, STANMORE, MIDDX HA7 1EE. 01-204 7525
THE “"PET" SPECIALISTS

We specialise in PACKAGE DEALS — from beginners to big users
you may lose out if youdon’t contact us before you buy !

IF YOUR CALL IS URGENT, RING OUR HOT-LINE 01-206 0440

HARDWARE SOFTWARE
CBM MICRO-COMPUTERS 16K 4016 WE SILICON OFFICE : WORDCRAFT : WORDPRO
32K A032 GUARANTEE D.M.S.V. : ADMINISTRATOR : DATALEX
= THE BASIC & SUPERPAY : ACCOUNTS : VISICALC
SUPER-PET 9000 B ALL IN STOCK
SERVICE
e A (5.25") aeys 8250 AND ‘E::ti:'daagexeakly amounts — printout and totals, weekly/monthly analysis, totals
1M/B 8050 WHAT'S endiatircet. - ' '
340K 4040 MORE 3032, 4032 & 8032 versions from £90 to £150
170K 2031 gTOCi; TAKING for |h7 Iic800n3’2m° trade 3;3
uperb new program for
HARD DISKS CBM 5 M/B 9060 QUTSIDE SERVICES (For Mini-Cabs, etc.) €220
7.5M/B 9090 WE New 8032 Version at 3032 price
8% MATOR 23 M/B SHARK DON'T
&% MATOR 30 M/B SHARK QUIBBLE EDGE CONNECTORS AND COVERS
&8 MATOR BACK~UP SHARKIVE RS232 CONNECTORS AND COVERS
(%® APPROX 8 WEEK DELIVERY) WHEN CENTRONIC CONNECTORS AND COVERS
YOU DUST COVERS FOR MOST PETS & VICS
ALL SORTS OF RIBBONS
EFMIIERS (MR gg: gg:g HAVE PAPER (PLAIN & LINED)
CENTRONIC 150 A - mEEmEEE e SN S ..
CENTRONIC 737 WARRANTY 1 DIRECT MAIL ORDER SYSTEM ]
(DAISY WHEEL) CBM 8300 CLAIM!! Please send me/us the following items: N
NEC 7730 ‘ |
OUME SPRINT [ | |
NOW IN STOCK: SMITH CORONA DAISY WHEEL PRINTER —
AT £ 485 + VAT | .
WITH INTERFACE (£100) ~ £ 525 + VAT ONLY!I
. Cheque/P.0. enclosed (allow for VAT & post) .
Please charge my ACCESS/VISA/BARCLAYCARD
NEW! NEW!! SWITCH CONTROLLABLE WRITE PROTECT I No. .
+ AUDIBLE ERROR WARNING
ON C.B.M., DISK DRIVES. ONLY £ 15 + VAT . Name .
RAM/ROM FOR YOUR CBM AT ONLY £ 39 + VAT. . Address .
REMAINS PROGRAMMED FOR UP TO 7 DAYS .
EVEN WITHOUT USING YOUR MACHINE! .
For those with 3032s who want 4032s and those with 4032s . Postcod .
who sigh for 3032s, all is not lost! HAVE BOTH, at the flick of SRS
a switch — CHIPSWITCH for £567 + ROMs for £50 (with l Phone No.
de-glitching facility built-in). If you require more information, please tick l
| [] Pleéase send details of
i T S T (] Floase sond Sorousre deteits 0
'UPGRADE YOUR PET EVEN MOREI! | {] Please send Hardware details
PERSONAL SHOPPERS WELCOME AlLL GOODS SENT SAME DAY WHEREVER POSSIBLE = B
Phone & Mail Orders accepted. LARGE S.A.E. FORLISTS ETC. ]
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If your order contains over £120 worth of computer
hardware apply now for interest free credit by telephoning:
Mail-order: (0702) 552911. London Shop: 01-748 0926.
Birmingham Shop: 021-356 7292. Southend Shop: 0702
554000 or write to P.O. Box 3, Rayleigh, Essex SS6 8LR.

You pay 10% down, then 10% per month for a further
nine months (to nearest penny). Example: VIC20 Colour
Computer. Cash Price £169.99. Credit terms: £16.99
down then £17 per month for nine months: Total £169.99.

Credit quotations on request.

THE NEW COMMODORE 64

The incredible new computer from Commodore comes
with 64K RAM fitted! Plus 16 colours, hi-res graphics,
320 x 200 pixels, 40 columns by 25 lines, Z8BO micro
processor can be added — that means you can run CP/M
software, 8 independently movable Sprites with collision
detection, and a sound generator with 3 voices, 4 wave-
forms, envelope and filter to rival some dedicated music
synthesisers. And all this at the most incredible price ever.

(AF56L) Only £339.00

DRAGON 32

R DRAO 3R

The amazing new British com-
puter with a full-travel standard
keyboard, a 16-bit microproces-
sor, 32K RAM fitted (expandable
to 64K and later to 256K!), 9
colours, hi-res graphics and
Microsoft extended colour BASIC
(the very best BASIC to learn
with). It can be used with virtually
any ordinary cassette recorder, it
has a printer interface (Centron-
ics-type), joysticks are available
and it’s incredible value for
money. (AF57M) Only £199.50

Teach- Yourself Programs
Conversational French
Conversalional German
Conversational Spanish
Conversational Italian
Touch Typing

States & Capuals

5C-16K-YG44X £39 95
5C-16K-YGASY £39 95
5C-16K-YG46A £39 95
S5C-16K-YG47B £39 95
-2C-16K-YGA90D £15 95
1C-16K-YGE6L £995

Page Flpping
Page Flipping
Sounds & Music
Sounds & Music
Tricky Tutorials
Tricky Tutorials

THE AMAZING ATARI COMPUTERS

4 Consoles Available:

Atari 400 with 16K RAM (AF36P)
£249.95

Atari 400 with 48K RAM (AF37S)
£319.00

Atari 800 with 16K RAM {AF02C)
£399.00

Atari 800 with 48K RAM {AF55K)
£490.00

« All above with BASIC & handbooks

Other hardware:

Cassette Recorder (AF28F) £50.00

Disk Drive {AFO6G) £299.95

Thermal Printer

Epson MX80T Mk (Il
Epson MX80F/T Mk IlI
Printer Interface for 400
Printer Interface for 800
Interface Module

(AFO4E) £265.00
(AF38R) £399.95
(AF40T) £447.35
(AF41U) £59.95
(AF42V) £59.95
(AF29G) £135.00
Versawriter (AF43W) £199.95
16K RAM Module (AF08J) £55.00
48K RAM Module for 400 (AF44X) £125.35

48K Upgrade for 400 (AF45Y) £75.00
Floppy Disk (YX87U) £2.50
Le Stick (AC45Y) £24.95
Joystick Controllers {Pair) (AC37S) £13.95
Paddle Controllers (Pair} (AC30H) £13.95

o———,

- -

For full details ask for our hardware leaflet {(XH54J) SAE appreciated

JOIN THE U.K. ATARI COMPUTER OWNERS' CLUB
An independent users’ group. Four issues of the club magazine for only £3.001 Address your subscription to Ron.

1ssue 1 of the club magazine featured a tutorial on character set redefinition and contained a collection of demonstration and
games programs and lots more. Issue 2 featured a tutorial on player/ missile graphics, an article about graphics on computers, a
selection of members’ contributions to the program library and much more.

-1C-16K-BQBSK £11.95
1D-24K-BOS6L £11.95
1C-16K-BGO4E £11.95
1D-24K-BGOSF £11 95
-3C-32K-BGO6G £59 95
~3D-32K-BGO7H £59.95

Rescue At Rigel
Dalestones Of Ryn
Datestones Of Ryn
Siar Warrnor

Star Warror
Invasion Onion
Invasion Orion

1D-32K-8QBOB £22.45
1C-32K-BQ22Y £14.96
10-32K-BQB20 £14.95
1C 32K-BQ24B £28.95
1D-32K BQ79L £28.95
1C-24K-BQ23A (1895
1D-32k-BOB1C £18 95

Euro Countries & Capaals
Kids 1 {3 Programs)
Kids 1 {3 Programs)
Kids 2 (3 Programs)
Kids 2 (3 Programs)

Learn Programming

-1C-16K-YGSTM £9.95

1C-16K-BGOOA £9.95
10-24K-BGO1B  £9 95
1C-16K -BGO2C £9.95
1D-24K -8GO3D (995

Invration To Programming 1 -1C 8K-YG43W £1595

Invaation To Programming 2 -2C 8K -BQ67X £22 95
invitation To Programming 3 -2C-B8K-BQBBY £22.95

Basics Of Ammation
Basics Ot Ammanion
Ptayer Missile Graphics
Player Missile Graphics
Disptay Lists

Display Lists

Horiz. - Vert. Scrolling
Honz /Vert. Scrolling

1C-16K-8QS7M £11 95
1D-24K BQOSBN £11 95
1C-32K BQS59P £18 95
1D-32K BOE0Q £18 95
1C-16K-BASIF £11 96
1D-24K-BQ52G £11 95
1C-16K-BQ53H £11 95
1D-24K-BQ54J £11 95

Business Programs

Visicale -1D-32K-YL39N £119.95
Atan Word Processor -1C&30-48K-YGA2V £99.95
Text Wizard 1D 32K BQ99H £69.95
M Word Processor 1C-32K BGOBY £11.95
Min: Word Processor 1D-32K-BGO9K £11.95

Calculator 1D-24K-YG50E £16.95
Graph-It 2C-16K-YG51F £13.95
Slatistics -1C-16K-YG52G £13.85

Personal Financial Management

30-32K-BQ6SV £49.00
Mortgage & Loan Analysis -1C-16K-8Q66W £13 95
Bob’s Business 1C-32K BG11M  [9.95
8Bob’s Business 10-32K-BG12N  £9.95

Adventure Games
Galactic Empre
Rescue At Rigel

-1C-32K-BQ%4Q £14 95
-1C-32K BO21X £22 45

Star Trek 3.5 1C-32-BQ15R £14.95
Star Trek-3.5 1D 40K-BG260D £18.95
Crush, Crumbie & Chomp -1C-32K-BQB3E £22.45
Crush, Crumble & Chomp -1D-32K-8Q84F £22.45
Mission: Asteroid 1D-40K-BQ91Y £17.19
Wizard & The Princess 10-40K-BQ25C £21.79
Ulysses & The Golden Fleece

2D 40K-BQ92A £2064
Zork ¢ 1D-32K-BQ9AC £29.95
Zork Il 1D-32K-8Q95D £29.95
Ali Baba & The 40 Thieves -1D-32K-BQ78K £27.95
Tempie Of Apshai (Pant 1) -1C-32K-BQ85G £28.95
Tempie Of Apshai (Part 1] -1D-32K-8Q86T £28.95
Upper Reaches Of Apshai {Pant 2)

1C-32K-BOB7U £14.95
Upper Reaches Of Apshai {Part 2)

1D-32K-BQ88Y £14.95

Curse Of Ra (Part 3) 1C-32K-BQBIW £14.95

THE FINEST SELECTION OF ATARI SOFTWARE

Curse Of Ra (Part 3)
Analog Adventure
Adventure Land
Pirates Adventure
Mission Impossible
Voodoo Castle

The Count

Sirange Odyssey
Mystery Fun House
Pyrarmd Of Doom
Ghost Town

Savage island |
Savage Island Il
Golden Vayage
Sottporn Adveniure
Deadiine

The Shatlered Alliance
The Battle Of Shiloh
The Battle Of Shiloh
Energy Czar
Kingdom

Space Shuttle Module 1

Arcade Games
Star Raiders

1D-32K-BQUYOX £14.95
1D-32K-8Q33L £16.95
-1C-24K-BQO0A £14.95
1C-24K-8QO18 £14.95
1€-24K-BQ0O2C £14.95

-1C-24K-BQ0O3D £14.95

1C-~24K-BQO4E £14.95
1C-24K-BQOSF £14.95
1€-24K-8Q06G £14.95
1C-24K-BQO7H (14,95
1C-24K BQOBJ £14.96
-1C-24K-BQOIK £14.95
1C-24K-BQ10OL £14.95

-1C-24K-BQ11M £14.95

1D-40K -BQ938 £20.64
-2D-32K-BQ9OGE £34 95

-1D-48K-BQ98G £29.95

1C-40K-BQ63T £29.95
1D 40K-BQY7F £29.95
1C-16K-YGS3H £9.95
-1C-8K-YG55K (995
1D-32K-BGESV £19.95

1€-8K-YG66W £29.95
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(Subject to approval
which can take up to 48
hours) (APR = 0%)
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ATARI SOFTWARE continued ViC20 COLOUR COMPUTER
Asteroids 1E-BK-YG60Q £29.95 Blackjack 1C 8K-YG62S £9.95 Hardware Simplicalc Cassette (+16K) (AC938) £19.95
Sqac}a Invaders -1E-8K-YG70M £29.95 Hangman 1C-8K-YG54) £9.95 WVIC20 Console (AF47B) £169.99 VIC Stock Control Cassette (+8K} (AC94C} £19 95
Missile Command 1E-8K-YGB4U £29.95 Super Cubes & Tilt -1C-16K BQABC £14.95 C2N Cassette Unit (AFABC) £4495  VIC File Disk (+16K) (AC95D) £2495
Caverns of Mars -10-16K-BQB9A £24.50 Humpty Dumpty & Jack & Jil VIC Printer (AF49D) £23000  VIC Writer Disk (+8K} (AC96E) £24 95
K-Razy Shoot Out -1€-8K-BQ63T £29 95 1C-16K-BQIBR £19.95 VIC Disk Drive (AFSOE) £396 00  VIC Writer Cassette (+BK) (AC97F) £19.95
K-Razy Kritters ~1€-BK-BG51F £29.95 Hickory Dickory Dock & 3K RAM Cartnage {AFSIF) £2895
K-Star Patrol 1E-8K-BGS2G £29 95 Baa Baa Black Sheep-1C-16K-BQ39N £19.95 8K RAM Cartridge (AF52G) £44 95 Education (CSE & GCE ‘O’ Level Rewision)
Pathfinder 1D-32K-BG33L £27.95 8riush Heritage Jigsaw Puzzles 16k RAM Carmidge (AFS53H) 7495  All cassette based and require at least 8K expansion
(érossme -1C-16K-BG22Y £20.64 -2C-16K-BQ40T £19.95 memory,

rossfire -10-32K-BG23A £20.64 European Scene Jigsaw Puzzies Joyslicks and Paddles Gish Lan
Protector -1C-32K-BG24B £21.80 -2C-16K-BQ41U £19 95 Single Joystick (ACS8H)  £7.50 fn":him:.cgu|age !:E?,‘éﬁi fg g:
Protector 10-32K-BG25C £21.80 Video Easel 1E-8K-8Q72P £24 50 Pair ol Joysticks (AC37S) £13.95  pathemancs 2 {BCOOA)  £9 99
Threshotd 10-40K-BG 18U £27.54 Micro Painter 1D 48K-BGS6L £29.95 Le Suck (ACASY) £24.95  poioqy i8CO18)  £9.99
Deluxe invaders -1D-16K-BG34M £29.95 Pair of Paddles {AC30H) £13.95 Chemistry (BCO2C) £9.99
Gatactic Chase 1C-16K-BQ62S £16.95 Music Programs Physics (BCO3D) £9.99
Galacuic Chase -10-16K-BQ61R £19.95 Music Composer 1E 8K-YG4BC £35.95 Programming Aid Cartridges Computer Studies {BCO4E)  £9.99
:m :" :Dﬂce ‘1&-“::-:(?2353 ﬂgsg Movie Themes 1C-BK-BQ34M  £9.95 Super Expander 3K RAM and Hi-res Geography (BCOSF)  £9.99

ace In Spa - o i
Space cnaps:e 1C-16K-8Ga2v no.gs (ST T Prg;arz::f:mg Aud: Addional comr‘:ae\id;r) o acost 88
Space Chase ~1D-24K-BGA3W £12.95 Assembler -1C-16K-YL32K £19.95 function K -l . (AC55K) £34.95 Arithmetic for 9 10 11 year olds (BCO7H}  £9.99
b B o E AceembiarlEdNtor 1E-BK-YG6BY £39.95 | june °C sylarosiamTieISIchly ) o Reading for 9 to 11 year oids  (BCOBJ)  £9.99
Angle Worms 1C-BK-BGS50E £10.95 Macro Assembler -1D-32K-8Q73Q £59.95 achineiCedeManiion (ACS6L) £34.95  General Knowledge for 9 to 11 year olds
Lunar Lander -1C-24K-BQ16S £10.95 Lo oo == TEER) R Sottware (all 3K uniess stated) L
Lunar Lander 10-24K BG49D £14.95  Basic A* & Operating System A+ ; e SeeiiTaitos EobiEiCE M BCI VI 0799
Jumbo Jet Landeér Available November -1D-48K-BQ 32K £99.50 priseduciionitolBASICICaE s
Submarine C : Microsoft Basic -1D-32K-BQ74R £59.95 Part 1 (ACS7M} £14.95  Home Programs
R 10-32K-BG35Q £22.95 Pilot {Educator} -1E & 2C-16K-BQ75S £79.95 Part 2 {AC58N) £14.95 All cassette based and require at least 8K expansion
Shooting Gallery -1C-16K-BQ36P £14.95 Pilot {Consumer) -1E-8K-YG69A £54.00 iy
Shoonng Gallery 1D-16K-BG19V £16.95 Qs Forth -10-24K-YL29G £49.95 gamo Programs Quizmaster {BC1IM)  £9.99
G e cadn 1C-16K_BGIBR £24.95 Tiny-C -1D-48K-BG62S £64.95 wvenger Cartridge (AC59P) £19.95 Know Your Own IQ (BC12N)  £999
e Nveade 1D-16K-BG16S £24.95 Inter-Lisp/ 66 -1D-48K-8G61R £87.00 Star Battle Cartridge (ACE0Q} £19.95 Junior IQ {BC13P} £9.99
o on COET 1E-BK_YGB7X £24.50 Super Siot Cartridge (AC61R) £19.95 Know Your Own Personality (8C14Q) £999
Sy o e G et A Utilities Jelly Monsters Cartridge IACB2S) £1995 The Robert Carrier Farmily Menu Pianner
Dodge o o “9:95 Programming Aids Package 1 Alien Cartridge (AC63T) £19.95 (BC18R)  £9.99
N o, 1C-16K-BG31J £23.95 1C-16K-BG60Q £ 9.95 Super Lander Cartridge (AC64U) £19.95 VIC Money Manager (BC16S) {999
A ocer S e, o 6502 Disassembler 1C-8K-YL30H £9.95 Road Race Cartridge (ACB5V) £19.95 VIC Road User & Highway Code (BC17T} £9.99
i ack 1D-32K-BQ77) [22:95 6502 Disassembler -1D-BK-YL31J £12.95 * Ra'l Race Cartridge (AC66W) £19.95 Garden Planner 8C18Y) - £999
e ek o Atari World -1D-40K-8Q27E £43.95 8litz Cassette (ACE7X)  £4.99 Interior Designer 8C19v)  £9.99
Nl e e D ‘Supergraphics -1C-40K-BQ29G £29.95 Mole Attack Cartrldge (ACB5G) £24.95  BBC “Ask The Family 8c2ow) £9.99
Ghost Hunter -1C-16K-BQ6AU £19,95 3D Supergraphics 10-40K-BQ28F £29.95 B iclendiCaRias pcal 280 B ER Gl astes e 0d (BC21XIL9.99
PRy 1E-8K_BQTIN £29.95 File-it 2 1D 48K-BG10L £34.95 Pirate Cove Cartridge {ACBAF) £24.95 Mastermind” additional General Knowledge
e e oy U250 Filemanager BOO 1D 40K -BGS9P £72.80 Mission Impossible Canfidge  (AC87U) £24.95 Data 1 (8C22Y)  £250
Ertio oy | SIes S aries K-DOS 1D-32K-BQ76H £49.95 Voodoo Casctle Canridge (AC88V} £24 95 Data 2 {BC234) £250
ey A e i Disk Manager 1D-32K-BGS8N £21.80 The Count Cartridge (ACBOW) £24.95 Data 3 (BC248)  £250
CiimEn 1D-16K-6G28F £31.80 Disk Detective _1D-16K-BG5S7M £24.95 Sargon 2 Chess Cartridge (AC77J) £24.95 Daasa {8C25C) €250
Tumble Bugs 1D-24K-BG46A £24.95 Operating System A+ 1D-32K-BQ30H £49.95 Gorf Canridge (AC90X) £2495 Mastermind™ additional Specialist Knowledge
SR B s et Telehnk -1E-BK-YGS59P £21.50 Qmega Race Cartridge (AC91Y) £24.95 Wine & Food {8C26D) €2 50
Bug Atack 1D-40K BG37S £23.95 The Next Step -1D-32K-BG64AU £27.54 Another VIC i The Wait Cassette Music (8C27€) £250
Canyan Climber 1C-16K-BGA4X £24.95 L) YRy Shob Games e c2sk) SRLZ50
i G re RS  os s Books VIC Panic Cassette AC7SL)  £7.00 Films & TV i8C29G}  £250
Mountain Shoot -1C-16K-BQ12N £10.95  Master Memory Map -XHETM  £4.00 Sogprads Cossetie ACaRol RT700
Haunted Hilt 1C-16K_BG3IBR £16.95 De Re Atari “WGS56L £16.95 Backgammon Cassetie (*3K) (ACBIC) £7.00 Books About VIC
i 10-16K 8GN £19.95 Operating System User's Manual VIC-Men Cassette (ACB2D) £7.00 Learn Programming on the VIC  (WA31J) €250
TileiBormb 1C-16K -BGAOT £10.96 & Hardware Manual WA46A £16.95 VIC Asteroids Cassette (ACB3E} £7.00 VIC Revealed (WA32K} £1000
Time Bomb 1D-2aK-BG41U £12.95  Atan BasicLearning By Using  -WGS5K  £5.24 ) M5 Reremmind [ a0
Tank Trap 1C-16K-YL3AM  £9.95 Games For The Arari _WA47B £4.45 Business Programs Guide (WA33L) £9.85
TaRTrap, 10-32K-YL35Q £12.95 Atari Basic -WGOSF £6.80 Simplicaic Disk (+16K) {AC32A) £24.95 VIC Graphics (WA48C) £1000
Thunder Island 1C-16K-BQA7S £10.95 Atar Sound & Graphics -WA39N £8.25

Your Atari Computer -WA40T £13.45

Home G ame Programs 6502 Assembly Language Subroutines
Scram 1C-16/24K-YG58N £17.50 -WAQSF £12.45
Basketball 1E-8K-YG6 1R £24.50 Advanced 6502 Interfacing -WA41U £11.45 i
Cypher Bowl -1C-16K 8Q20W £29.50 Beyond Games (6502) -WA4SY £13.00 |
Sunday Golf ~1C-16K-BQ13P £10.95 Computers For People -WAQOA  £8.25
Darts 1C-16K BQ42V £19.95 Analog: The Magazine For Atarl ‘
Tournament & 8-Ball Pool ~1C-16K-BQ45Y £19.95 (6 issues} Annual Subscription -GG24B  £9.00 I
::zi:\:: & Billiards ::g::g:::g:;: ::33‘;’ Send. sae now for our new software leaflet with \
Ricochet _10-32K-BGA8C £14.96 doelmls of ;II lh;Gabove pvo;rams.
Computer Chess -1E-8K-YGBIT £24.50 e ey . . " .
goslGammon |C;8K<‘L33L i:sgg iz(zv:g::Casseue. D :slt()‘s:s: =hCar|v'dge: Maplln Electronic Supplles Ltd., PO Box 3. Raylelgh,

omoku 1C-16K-BQ18V 4. 8 assettes etc. 8K, shows minimum
R D} RO eE e e oo Essex. Tel: Southend (0702) 5652911/554155.
Reversi -1C-16K-BQ19V £14.95 — A Y f :

A e R Gty Ao e e e Tin | bra SNats| Demonstraglons at our shops NOW. See the computers in action at
Cribbage & Dominoes  ~1C-16K-BQA3W £14.95 Frtess (o RN TR o e (I e 159-161 King St., Hammersmith W6. Tel: 01-748 0926

l;o:u go:pagre -:g-:gz:g;;: f:gvgg (e ot 284 London Road, Westcliff-on-Sea, Essex. Tel: (0702) 554000

SRS Schisre - : Lynton Square, Perry Barr, mingham: Tel: (021) 356 7292,
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NI
FOR DIGITAL X-Y PLOTTERS

If you are looking for a high quality X-Y Plotter, then look no further, we will almost certainly have one
from our large range to suit your requirements (we have |7 different models in A3 size alone). Our
Watanabe Plotters are available in sizes from A3 to AQ, flatbed or drum type, with a choice of | up to 10
pens. With parallel, R$232 or |EEE interfaces.

Our prices must make these Plotters the best value for money available with A3 Plotters starting at
£892.50 (| pen, 12 intelligent functions, parallel interface) and at the top of the range in A3 size our 10
pen high speed Plotter with 42 intelligent functions (including digitizing) is only £2,430 plus interface.

2A%
Arr P
Mt 2,

7. v
= aoyy .

Wy ]

WX 4636 X-Y

Plotter
A3 size, 10 pens,
400mm/second
pen speed, 42
intelligent
functions.
PRICE £2430 plus
interface.
Many software packages available
Why not contact us on (0270) 625115, 626132, we will
be pleased to send you further information or
arrange a demonstration.
i Environmental Equipments (Northern) Limited
, Tel: Nantwich (0270) 625115-626132
'ENVIRON HOUSE, 64 WELSH ROW, NANTWICH, CHESHIRE CW5 SES —
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To: Office Efficiency Machines

1 Lochaline Street, London W6 9SJ
Telex 263559 Micro G

Please send me information on the
O] Trade [ End User

D Please ask your sales staff to contact me

(=T S —— oo e I
Name

Company

Address

Telephone




" AFREE12"MONITOR
WITH EVERY

0

Personal Business Computer!

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

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

_ A FREE 12" QUALITY GREEN MONITOR

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

Datalink’s price-£1250+VAT!

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

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

MICROCOMPUTER SYSTEMS (UK) LIMITED
k 10 Waring House, Redclitfe Hill, Bristol BS16TB Tel: Bristol (0272) 213427 Telex: DATAL G 44807

24 hr answering service /
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S P ECTR u M ?;I:RR/ZAV/‘I’TI\::; One Spectrum) .......... Only £42.50

32K RAM (Issue Two Spectrum) Only £32.50

BUDGET PAK |
Programmers Toolkit (16K & 48K) ................. Only £5.95

Spectrum Games — Airport, ‘Alien, Crabs (16K) Only £4.95

A full range of software and hardware are available. Tick the
coupon below for your free 1983 catalogue and enclose a large
stamped addressed envelope.

SINVO WNYLIISS

I wish to order the following:

[[] Spectrum Budget Pak (For Issue One) .............. | Only £44.95
[] Spectrum Budget Pak (For Issue TWO) ................ | Only £34.95
[J 32K RAM [For Issue ONe) ..., | Only £42.50
[J 32K RAM (For Issue TWO) ... | Only £32.50
[] Programmers Toolkit (Spectrum) ... . Only £5.95
[] Spectrum Games ....................... v | Only  £4.95
SPECTRUM 32K RAM plus SPECTRUM TOOLKIT [] 1983 JRS Catalogue .................... : FREE

and NEW SPECTRUM GAMES Tick as applicable Total {Inc VAT & P&P) 4|
SAVE £8.45! R

For Issue One SPECTRUM — total package price only £44.95
For Issue Two SPECTRUM — total package price only £34.95

Address

Age

Post to: JRS SOFTWARE, Department PCW/1
19 Wayside Avenue, Worthing, Sussex BN13 3JU

19 WAYSIDE AVENUE, WORTHING, SUSSEX. BN13 3JU Telephone: (0903) 65691

9 A M ELECTRONICS N

“The Power behind the Drives”

Recognising a need for high quality drives at competitive prices, we are pleased to
introduce our extensive range of Canon and Densei disc drive units.

Canon 5% " floppy disc drive

A 2/3 height drive, exceptionally quiet, very reliable
performance and particularly well engineered, cased
and ready to run with PSU

48 TPI single sided — 250K capacity*£1 75 — Dual £344
Double sided — 500K capacity*£21 6 - Dual £41 8
96TPI double sided 1 meg. capacity *£256 — Dual £506

*f required bare less case and PSU deduct £26.00

*illustrated bare to show
quality of internal circuitry

Densei 6.7 Mbyte 5% ” Winchester
ready to run

illustrated bare to show

® cased with PSU + controller for Apple |l qUBiity-of (ATEINE G Teutlty

£1195 with host adaptor and software

® cased with PSU + controller for TRS80
£1195 with host adaptor and software

® bare £600 Y2 height drive Apple compatible

48TPI cased single sided drive

£180 — Dual £370

All prices exclusive VAT — add £8.00 postage (data post)
Delivery approximately 28 days
Office telephone 01-994 6477 9-5 pm

24 hr. Ansaphone Telephone 994 4470. Access telephone orders gladly accepted
—A M Electronics 10 Barley Mow Passage Chiswick London W4 4PH .
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The box is not always black ...

That's why you'll often find our
systems turning up under different
names, different colours—not always
black.

At Rair we're continually enhancing
and upgrading our Black Box
microcomputer range to meet the
ever-changing, ever-growing needs
of our customers.

United Kingdom

RAIR Limited

6-9 Upper St Martins Lane
London WC2H SEQ

Telephone (01) 836 6921
Telex 298452

Our current Black Box range
includes 8- and 16-bit micro-
processors, that can be configured
from simple single-user floppy disk
systems right up to powerful multi-
user systems with Winchester hard
disks and tape backup.

So next time you're choosing a
micro-computer for a new
application, remember to call us first.
With Rair, you can have any colour
you like, including black.




LOWEST w1
U.K. |
EPSON

With Controller £270 UN, 7 7 V@s@ﬁle .........................

Without Controller £220 MX80T (Type 3)....... 2200/ .............
MX8OF/T (Type 3)... £3l§77

A fresh new 48K Apple
1i will only cost you:

£499

(While stocks last')

ALL LATEST
PACKAGING VERSIONS! "

Visicale ... £98
Visitrend/plot ............ £131

Apple disk drives at
these amazing
low prices!

MX100F/T (Type 3).....£420 Ll .
Other printer prices on application V \ N

S GEEEE SO @aRE  SEmas L2 el Lok

e : 280 System (Microsoft) £184
| n: utstets),s ?r:écregb% iy 5’ Parallel Printer Card.....£70 80 Col System (Videx)..£199
the crop! NTERF Serial Printer Card.......£105 16K RAM Card. £48
: I Pascal Card ...............£105 32K RAM Card.
128K 1995 j Eurocolour Card............

256K 2495

TEC40cps.. |
TEC 55pcs £1295
Ricoh 1600 £1195
Ricoh Flowriter £1575
Diablo 630 RO.

PlS
PFS Report
DB Masier 3

Numeric Keypad . DBUNihttes
Joystick (TKC) £24 DataFactory S
Paddles £15 Daiastar

Cooling Fan £50 (Sluperson
voltage Stabiliser = .£170 Base i!
Acou% ic Coupler Vlasac Orbit Accounting Modules are Access
10 BASF 5.25 disks Mathemagic £46  fully integrated, however. to use this

Loy o B B Gropmegc . £46  facility. a third disk drive with
athe/Graphmagic (Pac 88
Printer Ribbons POA Microﬁnessg gic (Pack) .£§50 controller and a pascal card are

Daisywheels . : necessary. :
Micromodelier 560 General Ledger .. .......£295 WOPd PPOCGSSlng
Apple Project Manager.. £137
Order Tracking System g2 Salesledger........£295 :
Hand Holding Basic.. £59 Purchaseledger........ £295 Applewriter ...

Personal Finance. €43 Stock Control . €295 Applewriter il
We accept both Access and Applesoft Compiler.. £110 Payroll ... £295 Wordstar 3.0..
Barclaycard. subjectto a Locksmith 4.1 £65  Auto Invoicer . £150 Mailmerge ... ...
5" surcharge. Telephone (] DOS Tool Kit £41
orders are welcome on Pascal Tutor.. £60 TABS

] MODULES
&- 01-278 3838 ke gl by 2 “t59 ONREQUEST

HEWLETT PACKARD
7470 PLOTTER
2 RS 232 OR HP 1B

ATA SYSTEMS INTERFACE

4 ALBION HOUSE, 1 BACK HILL, LONDON EC1 ONLY £969 .
~ 01-278 3838/01-278 5285

Please add 1.5% to your order for UK delivery charge. Securicor
delivery by arrangement.

|| All goods are normally despatched same day.
De Allgoods are normaily carried in stock. however. please confirm before collecting
We are open from 9.30to 5.00 on Mondays to Saturdays
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The Galld Trolley

Available for Apple Il - lll, Commodore Siruis,
Victor 9000, NEC, Sord and a host of other
Personal Computers. Price £69.50.

Selected by the Design Centre London.
5yearguarantee.

Can be seen at ‘“Which Computer Show” NEC,
January 18-23 1983

For further details contact:—

DI-MOS Limited, Kimal House,
Uxbridge Road,

di
Hillingdon,
Middlesex, UB10 OPP

EOMBUIERRRRODUGHS

€2 01-561 6460 (3 lines)
— designing for tomorrow.

gn“ia Gallid Limited

Gallid House 1 Bilton Road Rugby
Warwickshire CV22 7AA
Tel:(0788)74442-3

60 PCW

PRINTERS AND

PERIPHERALS

Full range of printers and
peripherals available for
same day despatch at LOW
LOW prices. Dot Matrix and

Daisywheels from EPSON,
OKI, NEC, MANNESMANN,
TEC, QUME and others.

Compare these prices:

EPSON MX80T-3 £280
MX80FT-3  £320
MX82FT £340
MX100FT-3 £420

OKI M80A £220
M82A £302
M83A £425

LATE NEWS

Z80 4MHz 64K dual disk
micro, CP/M, two serial ports
and 12" intelligent terminal
detachable keyboard.
Supplied with soft-ware
valued at £1000 (inc. Basic).

... £1825

Order from:

BB ELECTRONICS

ASHLEA HOUSE
OCKHAM ROAD NORTH
OCKHAM, WOKING
SURREY GU23 6NL

PHONE GUILDFORD (0483) 225480
for latest pricing and stock
(24 hr answer service)

ALL PRICES EXCLUDE VAT AND
DELIVERY CHARGED AT COST




LEASE FROM €149 per week
CASH&CARRY PRICEtOME1899

QUAD DENSITY DRIVES:
1.6 Mb fltted as standard

ACCESSORIES:

— High quality RAM expansion boards:
Up to 1 Mb easlily installed in your IBM PC

256K £475 512K£775

Full list available on request

— Revolutionary LISTENING and SPEAKING
system

SPECIALITY AREAS:

— Main Frame Communications

— Winchester Hard Disks 5 to 40 Mb

— Graphics

— Networking

PERSONAL CALLERS WELCOME.
MANY OTHER MICROS AVAILABLE!

O
O|0|I<|—
miK|>ir
Z|o|Ir|—
~|cir|oO
(MO
mim|=<|Z

{e
>

LEASE FROM £7.99 per week
BDSBORNE 1

& PRAXIS 35

BETTER DEAL!

FOR EVERY NEED
CASH & CARRY

or ADVANCED FULL
SUPPORT

SPECIAL OFFER

COMPLETE SET OF ACCOUNTING SOFTWARE
(Invoicing, Stock Control, Sales Ledger,
Nomina! Ledger, Purchase Ledger and Payroli).

AT GIVEAWAY PRICE OF £299
(normal cost £1,500) avallable with every,
microcomputer purchased.

RAM EXPANSION BOARDS FOR SIITTUIS 1
and VICTOR 9000. in many sizes

— Callinfor details and prices.

Open Monday-Friday 10 am-6 pm

. ]

»
. ::;
-. o f ~
L4 [
534 YUY
L]

LEASE FROM £13.40 per week

‘Ioaica

BRITAIN'S PRIDE

16-Bit Processor/15” Screen/Keyboard/Dual
5% " Disk Drives/64K RAM (up to 512K

available). Serial and paraliel R
communication parts, V1SS MEN‘O

CP/M-86 Operating System, B\CL
EASY CREDIT TERMS

We have a range of easy cred|t terms:
LEASING

—HP
— SHORT TERM RENTALS
can be easlly arranged.
Calt in or FREEPOST your coupon NOW!

THE COMPLETE SERVICE

* ALL UPGRADING FACILITIES AVAILABLE

* FULL SOFTWARE SUPPORT

* MAINTENANCE AND FULL AFTER SALES
SERVICE

* PROFESSIONAL ADVICE IN CHOOSING
THE BEST SYSTEM FOR YOUR NEEDS

The Silicon Valley Computer Centre
Group 18 Ltd

15 Craven Park Road

LONDOCN N15

For more information FREEPOST to E
SILICON VALLEY — Group 18,

FREEPOST, LONDON N15 6BR. g
My interests are: ‘)

C Pléuse send me luﬁher e
detalls about LEASING S
NAME:

POSITION:

COMPANY:

ADDRESS: |

TEL: |
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MICROPRO £ MISC £
WORDSTAR MICROPRO’s comprehensive CBASIC-2 COMPILER SYSTEMS widely used
word processing system 250.00 compiler/interpreter for BASIC 94.00
MAILMERGE Added power to WORDSTAR for CB-80 CBASIC compatible compiler 310.00
mailing lists, standard letters, etc 60.00 PASCAL/M SORCIM's PASCAL 120.00
SPELLSTAR Dictionary on a disk for WORDSTAR SUPERCALC SORCIM's spread sheet and
spelling checking 120.00 modelling system 170.00
DATASTAR MICROPRO's data entry, validation MILESTONE Project Management and Scheduling
and retrieval system 170.00 from Organic Software 160.00
SUPERSORTI Sorting, extracting and merging dBASE II Relational Database Management
at high speed from MicroPro. from Ashton Tate 380.00
Includes Relocatable version dUTIL Programming aid for dBASE II 50.00
for inclusion in your own software- 120.00 MICROSTAT Statistical program library from
CALCSTAR MICROPRO's spread sheetand ECOSOFT for (and needs) BASIC-80  150.00
financial modelling system. Combine PLI-80 Digital Reséarch PLI Compiler 310.00
xgrzzgf::ﬁefuﬁzt 150.00 BT-80 Record Retrieval for PLI-80 125.00
WORDMASTER Video text editor for programmers G Digital Resea'rch S 2;88
and simple Word Processing 60.00 SID 8080 Symbo.hc Debugger '
ZSID Z80 Symbolic Debugger 63.00.
MICRO SOFT £ DESPOOL File Print Spooler for CP/M 31.00
s TEX Tex editor 63.00
BASIC-80 MICROSOFT’s popular and powerful SPELLBINDER Lexisoft's Wordprocessing and
BASIC Interpreter (MBASIC) 150.00* Office Management System 2175.00
BASIC Compiler  Compile your BASIC-80 programs PRO PASCAL 280 True Pascal Compiler 190.00
for speed and protection 190.00*
FORTRAN-80 Fortran compiler to ANSI X3.9 1966
except COMPLEX data 210.00* ) o o
COBOL-80 The COBOL compiler for All products are available in 8" SD, SS, Superbrain 5* SS,
microcomputers, (BASIC, FORTRAN 310.00* Noxjh Star Horlzoq QD fgrmat except those marked
and COBOL compilers include which are not available in North Star format.

MACRO-80, LINK loader, LIBrary
manager and CREF utilities.)

IBM PC SOFTWARE

NOW AVAILABLE -Please ring for full details

All products are supplied complete with full originators documentation. BARCLAYCARD
Please send large s.a.e. for full details. TRADE ENQUIRIES WELCOME VISA j
Ordering Instructions: Cash with order. Specify disk format. Add £3.00 per item P&P. Add 15% VAT S

(UKILTD
PO BOX 11 CRANBROOK KENT TN17 2DF Tel. (058 080) 310
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All these selected games on
cartridge (except Blitz

AVENGER ‘INVADERS' in colour
£19.95

SUPER LANDER land the lunar
module game £19.95

ALIEN bury marauding aliens in the
maze £19.95

STAR BATTLE ‘GALAXIANS’ in full
colour 1- 2 players £19.85

JELLY MONSTERS is this
‘PUCKMAN’, or not? £19.95

ROAD RACE drive thro’ the night
and stay on the road £19.95

RAT RACE ViC’s answer to
‘RALLY X' £19.95

o

For home or school. Unless shown
all need 16K memory. Age range
shown in brackets.

FACEMAKER for spelling and
observation skills (5 — 12) £8.95
NUMBER CHASER exciting number
estimating (5 — 12) £8.95

NUMBER GULPER gobble away at
addition, subtraction, muitiplication
and division practice, (5 — 12) £8.95
WE WANT TO COUNT helps the
very young to learn numbers

(3 upwards) £8.95

TWISTER Rubik like geometric
puzzle with ‘SUPER TWISTER’
section (8 upwards and the whole
family) £8.95

HOW TO ORDER:

.

MOLE ATTACK stop the moles to
survive £19.95

SARGON |l CHESS the best
available, seven playing levels
£24.95

SUPER SLOT computerised one
armed banditry £19.95

GORF five famous arcade
games £24.95

OMEGA RACE

sophisticated version of
‘ASTEROIDS’ £24.95
ADVENTURE GAMES
telephone for

titles — all £24.95

BLITZ flatten the city

before you collide with

the skyscraper £4.99

BRIDGE superb version

of the card game £24.95

———

I g 2’[] ~

SHAPE UP teaches shape and
pattern recognition (3 upwards)
£8.95

G.C.E. ‘O’ level revislon programs
(8K/16K) titles: English Language,
Maths 1, Maths 2, Biology,
Chemistry, Physics, Computer
Studies, Geography, History
£9.99 each

For 9 — 11 year olds (8K/16K) titles:
Arithmetic, Reading, Generat
Knowledge, Spelling £9.99 each

Enhance your VIC with these
programmer’s aids — and add
memory with the RAM Packs.
SUPER EXPANDER high-res
graphics, sound, additional 3K
RAM £34.95

PROGRAMMERS AID program
development tool £34.95
MACHINE CODE MONITOR
simplifies machine code
programming £34.95

VIC FORTH fast, compact
language cartridge with
additional 3K £38.95

VIC REL simple electrical
control for up to six pieces of
apparatus £28.95

Dealer enquiries to

Adda Computers, Tel 01-579 5845

RAINBOW TOWERS problem

solving to exercise memory and

logic (8 upwards and the
whole family) £8.95
CRANKY addition

and subtraction

practice (5 — 12) £8.95
HIDE & SEEK

improves short term
memory (5— 12) £8.95
WORDS WORDS WORDS
helps spelling and object
identification (5 — 12) £8.95

@

VIC STAT single word
commands for statistical
calculations with colour
displays £28.95

VIC GRAF explores graphs and
their equations £28.95

VIC SWITCH allows eight VIC's
to use one printer and disk
£79.95

16K RAM memory pack £74.95
8K RAM memory pack £44.95
3K RAM memory pack £29.95

01-200 0200



FINANCIALACCOUNTING SOFTWI_\TRE from TRIDATA....

. . . proven business software, specially developed
for the worlds largest retailer of Microcomputers, is now
available on a range of machines supporting the

CP/M; MS-DOS* & TRS-DOS*

operatlng systems

FAST Business Software offers the discerning businessman powerful and proven packages that

can be used individually or as a comprehensive company accounting system.

Designed for the first time user, both the V.D.U. screen layouts and the comprehensive manual

ensure that the transition from hand written ledgers to a computerised system is painless.

Over 3,000 individual Tridata Software packages are currently in use by businesses in the U.K

providing them with cost effective solutions to their accounting and payroll problems.

The FAST suite of integrated business software comprises, sales ledger with invoicing, purchase
ledger, nominal ledger, stock control and payroll. Each package has been developed with the
needs of the user in mind and combined with the sophisticated features contained within the

programs, FAST business software is the ultimate choice for your m|crocomputer

e — — ————— — T — —— —— —— D S —— S — ——— — —t—

I pLeask senp vie peTaiLs asouT B X susiness SOFTWARE
|

I ——

|

1

|

. I

i

ADDRESS I
|

Z
~
]
,
7
7
17

PCw//83

— _TEL. NO.

CP/M s a trademark of Digitai Hesearch Corp. MS. DOS sa trademark ot Mlcrosoﬂ Corp. TRS-DOS is a rademark of Tandy Corp.
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“ifyou canbuya
business computer package
of the same quality

at alower price, 5
Fll buy it for you!

Noel C. May, Managing Director
Transtec Computers.

The Transtec Total Accountin
Package costs just £2400 (ex. VAT)

and includes...

The BC2 Computer

% 800K usable disk storage

* 64K of memory

% 80X25 hi-res. green screen

% CPM 2.2 operating system as standard

% Detachable keyboard with 17 function keys
and numeric pad

% In-built facility to expand capacity at
any time.

The Printer

An Olivetti DM 5050C heavy duty 80 cols. 100 CPS
dot matrix printer with capacity to handle single
sheet or continuous sprocket fed paper.

The Software

Complete “Business Desk’ set of programs by Paxton
incorporating Invoicing, Stock, Sales, Purchase

and Nominal Ledgers - a fully integrated accounting
software package.

Other financialmodelling,
word processing
and data base packages
available
at low all-in costs.
To get the full facts
Contact your local computer dealer or
Transtec direct.

EEEERMEREEEEEENS
13 Small Street, Bristol BS1 1DE.
Tel. (0272) 277462
European Plant
IDA Complex, Macken St., Dublin 2.
USA - Leading Edge Products Inc.,
Canton, Mass.

I'm interested, tell me more.

Name,
Address.

Company,

4 = =, L
—"Jrll.I L— 4_/ e
SIMPLY BETTER COMPUTING

Trade/User Enquiry (delete as appropriate).



ET YOUR MICRO

TAKE OFF WITH

DATABASE The Program that everyone

needs. Facilities include sort, search, list,

delete, change, totals, save file, line print if

required, etc. etc. Can be used in place of
any card index application. £19.95

STOCK CONTROL All the necessary for

keeping a control of stock. Routines include

stock set up, user reference no., minimum

J stock level, financial summary, line print

records, quick stock summary, add stock, delete/
change record and more. £19.95

MAILING LIST A superb dedicated
E‘ database to allow for manipulation of
é names & addresses & other data, with

selective printing to line printer. Features
include the facility to find a name or detail when only
parn of that detail is known. Will print labels in a variety
of user-specified formats. £19.95

INVOICES AND STATEMENTS Ideal for the

small business. A complete suite of

programs together with generated

customer file for producing crisp and
efficient business invoices and monthly statements on
your line printer. All calculations including VAT
automatic and provision for your own messages on
the form produced. *Not Spectrum £19.95

For Functional Software

Dealer Enquiries Welcome

Gemini who are expertsin practical
software. So mail us the coupon — and put your
micro to work . . . fast.

USING GEMINI
FUNCTIONAL CASSETTE
SOFTWARE FOR JUST £19.95

Here’s the software to run your budgeting, your
business, your stamp collection,
your carcosts . .. even fo plan
your next meal and help you
choose a wife. Tested
programs that come with
all the documentation
back-up you need from

oy

COMMERCIAL ACCOUNTS A gem of a
program, all for cassette, with the following
features — _

Daily Journal e Credit Sales e Cash Sales o
Credit Purchases e Purchases — other ® Sales Ledger
Purchase Ledger e Bank Account e Year to Date
Summary
A fully interactive program suitable for all businesses.
Files can be saved and loaded and totals from one
file carried forward to another on cassette. Particularly
useful from a cash flow point of view, with an
immediate accessibility to totals for debtors and
creditors. Bank totally supported with entries for
cheque numbers, credits and, of course, running
balance. £19.95
HOME ACCOUNTS Runs a complete home
finance package for you with every facility
necessary for keeping a track of regular
and other expenses, bank account,
mortgage, H.P. etc. etc. etc! You'll wonder how you
ever managed without it. £19.95

Gemini Marketing Limited.

Functional Software Specialists

9, Salterton Road Exmouth, Devon.
Telephone orders welcome. (03952) 5832
Please quote Access/Diners Card Number

Z2X8116K — Database available — Only £7.50
including FREE Decision Maker Programme.

|

Tick the box for Pro%ram you require. Prices include V.A.T and Package and Postage.
Please supply t

e following cassette software.

---——-—--—------~

Diners Card Number_ Access Number_

EN E Signature;
Gemini. Functional Software Specialists 9, Salterton Road, Exmouth, Devon. (03952) 5832
Telephone orders welcome. Please quote Access/Diners Card Number

' Database £19.95 \
SEOCK CONMON ..ottt ettt £19.95
Mailing List £19.95
invoices and Statements .. £19.95
Commercial Accounts ..........ccovviciieneiis . £19.95
Home Accounts ... . £19.95 I
s ZX81 16K Database £7.50
I Name_ 1] i | '
Address_ -
I Machine Type_ . Memory Size g o '
| enciose_ B T T I
I Make cheques and postal orders payabie to Gemini Marketing Ltd. All orders despatched within
I 7 days. '



o

MICROCOMPUTER SALES, LEASE OR RENTAL

AND OTHER SERVICES

A comprehensive rental/hire service, featuring the ACT Sirius 1, the SUPERBRAIN, BBC, ICL, APPLE & IBM
range of microcomputers. PLUS afull range of PRINTERS & SOFTWARE.

® Short term rental available ® Rental fee refundable against purchase ® Very competitive costs @ Plus our own low cost 24
hour maintenance service ® Phone 01-458 5845 or write to our central office for details.

ACT SIRIUS 1 PRINTERS COLUMBIA

New EPSON Type lli Series
* E——— .

= / . R /’;
/ﬁ

. o Available for Apple, BBC, Tandy, PET

\
NASCOM, Sorcerer & other Micros.
o THE COMPLETE BUSINESS MACHINE ® MXBOF/T, = £310 T _
o CALL FOR PRICES e MX 100 = £425 [Terenaiesor. | ﬁ,_ 6Bno0s 7 |
—— B-Bn2-80(0pt) o W
N USERMemory  128K-1Mbytes 16K-256Kbytes 7 |
OTHER MODELS AVAILABLE CP/M SOFTWARE — Available for both ACT Sirius 1 & Superbrain 'EE;‘B:SCI&'JS'%T:";N?
€175 Silentype 80-Col Graphics £460 Paper Tiger 455 LANGUAGES STANDARD ACCOUNTANCY Beyond Professional
Printer £560 Paper Tiger 460 'F)éfsi(T:é/LxN ag;gﬁlnn m%:gx}?}ggg SNE%’RDS Configuration 1 8 Slots 0
£1300 Flowriter 1600 RP £725 Paper Tiger 560 T T—— T = A
£795 ET121 KFR Olivett Paisy Wheel £760 Ang.dex 0P9300 ST A S Sioage 7" osizzoK s Dot o
printerincludes parallel RS232  £795 Anadex GP9001 FORTRAN OATASTAR NOMINAL LEDGER Resident Cache Buffer
& IEEE 488 £900 Annadex DP9501 'é‘g:ssl'cca 5 gg‘;gggg&[ 1 ‘PNA‘Q%'(CJ‘L'fF Hard Disk Storage 5M/10M ?
£1050 QUME 35KSR £1200 Colour Prism APL MULTIPLAN STOCK CONTROL | OPTIONAL OPERATING SYSTEMS {Supported by Company}?
£110 OUMEform Tractor TEC 132 Printer MPM 0ASIS 16 ESLSAR e MS DOS (PC-DOS) Yes Yes )
£1000 Starwriter 70/40 S-00S oM G T '
Ll S T v - v |
oasis 15 el = Wl
XENIX Soon - ?
OPTIONAL HARDWARE EXPANSION BOARD {Supported by Company)
RS-232 Communications Yes i Yes 7
B/W and Color Display =i o |
Controller Yes _ Yes 2ol
Expansion Memory Yes Yes 2 il
Z-80 CP/M-80 Board Yes ?
Cache Butfer Hard Oisk ~ Yes 1 :
Time/Calendar Board _ Yes 7 |
}|EEE Bus Controller  Yes ? E
B Fluupy Disk System el _V‘Ei L i}
8" Hard Disk System Up to 40 Mbytes ? -
HARDWARE AVAILABLE e Call for Prices Tape Cartridge System Yes - il

Tegr comparison nu?oses, typical professional configurations consists of 16-Bit
8088 Processor, 128K RAM with Pariy, Dual 320K 5-mnch Floppies, DMA and
interrup! Controfler, Dual RS-232 Senat Ports, Centromcs Paraliel Port and Dumb
Computer Terminal or Equivalent.

Z('I,oml:‘ﬂgbn Data Péoodudﬂs also supports CP/M 80 with an optionally available 2-80

H i xpansion Board.

Details of IBM & ICL range of P.C. and expansion hardware,  ¢PM Expansion Board. Magazine, August 1962
software, ring for sales or lease or short term rentals.

APPLE 48K VIDEO OUTPUT ONLY U.H.F. £480
DISC DRIVEWITHOUT CONTROLLER £220
DISC DRIVEWITH CONTROLLER £260
MONITORS - FULL RANGE, BMC £80

For all Mail Orders, Rental Orders, Price Details or Further Information — Contact our Central Office:

MICROCOMPUTER SPACEDROME

3 WESTHOLM, HAMPSTEAD, LONDON NW11  Tel: 01:458 5845

%%
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Our spreadsheet sys

Butlet’s

There was a time when you could run a
business by the seat of your pants.

But the days of trusting to luck and
following hunches are gone.

Today, computers, micros and more
importantly business planning systems are no
longer considered luxuries.

They allow you to keep one step ahead of
your business, and one step ahead of the
competition.

So it seems odd that most software
companies till expect tosolve all the problems
with one system.

A “jack-of-all-trades” if you like.
Fortunately Comshare are not like most
companies. We saw the need for different

start with

It uses the popular “spreadsheet ]
approach with a window that @!
be rolled in all g E———— |
directions.

Which means
you can enter new
figures and rules
and immediately
see-their effect on
everything else in
the model.

It comes with
the best manual on
the market and it’s R
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

floppy disc drives.

MUCH MORE POWER,
NOT MUCH MORE MONEY

MasterPlanner is the most
powerful spreadsheet system
currently available with its
increased matrix size, 2000-3000

PLANNERCALC DEALERS

systems to suit different people.

NEW USERS START HERE

PlannerCalc at £39.00* is
now accepted as the first choice for
people new to financial planning.

Designed for 8-bit micros,

Aldershot:
EMS (UK) Lid
0252 313551

Altrincham:
Mercator Technical
Services

061-941 4225

Aylesbury:
Hetistaar Systems Ltd
0296 630364

Barnsley:

o . 0226 88916
it boasts the kind of features that | scewn
5 S Business Systems
you'd expect to pay three times as | osoos
Bristol:

much for (Buy PlannerCalc’s
nearest rival and you’ll have to.)

0272 427428

Transtec Itd
0272 277462
Unlike all other‘calc’products | e
. 9 ent Micro Systems
it allows you to enter calculation | o=
Cardiff

Bowstrings Computer
Services Ltd
0222 36825

inalanguage you understand. Plain
English.

So it’s much easier to use.

Clevedon:

0272 878 157

Brook Office Supplies Ltd

Belmondo Research Litd

Bard Computer Services Ltd

Clifton: Clenlo Computer Oxford:

Mercator Computer Systems Ltd Choice Business Systems

Systems Ltd 01-670 4202 049161 2697

p222i73i073 Computer Aided Redcar:

Croydon: Systems Ltd Apple Stop Ltd

Mayfair Business 01-487 3869 0642 474707

Systems Ltd 5 .

OIY:iS!l 35836 Dantedale Ltd R.l.chmond. .
01-519 7004 Tritec Computer Services

Dubtin: ) 01-948 4213

Transtec Ltd Equinox Computers Ltd Rickmansworth:

0001 718521 OL732asEY Al Microcomputers Ltd

Feltham: Jarogate Ltd 09237 71428

Ferrari Software Ltd 016716321 Slough:

01751 5791 Ludhouse Computing Ltd  KGB Micros Ltd

Hereford: 01-679 4321 75 38581

Honeysett Computers Spectrum Systems Ltd Southampton:

0432 279404 01-405 1250 Xitan Systems Ltd

liford: 0703 38740

Computer Aided Systems Ltd  Sumlock Bondain Ltd St Helier

01-518 1414

P.W.Hare & Associates
01-5511988

Ipswich:

Anglia Microsystems
0449 740046

Liverpool:

Business Equipment Céntre
(Liverpoot) Ltd

051-263 5738

London:

Business Information
Systems

01-373 3408

01-250 0505

Sun Business Services Ltd
01-272 5205

Transam Computers Ltd
01-4028137

Whispix Ltd
01-556 9151

Louth:
Comput-a-Crop
0507 604271
Milton Keynes:

Pericom Data Systems Ltd
0908 614242

The Processor Centre
0534 77070

West Byfleet:

Fergusson Computers Ltd
91 41810

Weston-Super-Mare
Eastfern Ltd

0934 418346

Winchester:

Modular Office Systems Lid
0962 55759

Yeovil:

Dale Computer Systems Ltd
0935 72000




tems start at £39.00.

cells on most 64K micros. (But
at £245* it certainly isn’t the
most expensive.)
Consolidation of models,
allows you to create separate
plans for each department and
then combine them into an
overall company plan. Data
transfer to word processing and
other systems lets you incorpor-
ii ate figures in reports and output to a data
' base. It also has extensive formatting facilities
«'which means you can produce reports that
wouldn’t look out of place in the board room.

It can store up to 25 standard reports to
run when you need them. It’s got full WHAT
IF? analysis and direct editing of both spread
sheet and logic display.

JUST AS EASY TO USE

All this increased power doesn’t mean
you'llneed adegree inadvanced computing to
understand MasterPlanner. iy

Sl
- '-'2';1“ \\“\W\m}}\\w*ll\\“\\“\\\\

It works on exactly the
same system as PlannerCalc | |
and models written on F\‘{ iy 4\
PlannerCalc run without Sl .
modification on Master-
Planner.

16 BIT VERSION

A new version of
MasterPlanner has been
specifically designed for
the 16 bit micros like the
Sirius 1 under "CP/M-86
or the IBM personal using
either CP/M-86 or MMS
DOS 1.1. With a vast matrix size of over
7000 cells on 128K and even more with larger
memory, you'llat last be able to make the most
of your micro.

L

it

why you need one.

OVER 10 YEARS EXPERIENCE
When you invest in MasterPlanner

or

PlannerCalc you’re not just getting the best

software money can buy.

and after-sales service that only a company
Comshare’s track-record can guarantee.

You’re also getti;lg the kind of back up

of

If you’d like to know more about either
product call in at your local dealer or fill in the

coupon and send it to us.

Making the computer make sense.
CP/M and ™CP/M-86 are the registered trade marks of Digital Research Inc.

*Plus VAT and post & package.

Comshare Ltd.,32-34 Great Peter Street, London SW1P 2DB. Telephone: 01-222 5665.

To: Department PCW 1, Comshare Ltd.,32-54 Gt. Peter Street, London SW1P 2DB._]

Please send me:

- T T
Qty Product Micro Op SystemJ Disc Sizﬂ K ?_'mou';f
PlannerCalc CPM 22 | 8"/5%"
@ £46.05 I \
(8 bit only) - | —
MasterPlanner | cpm22 | 875w
@ £28295
| MasterPlanner IBM PC TMS DOS 1.1} 87/5%"
| CPM/86 | 87/5v4"
4l 000000 | |
| Al prices include VAT and postage & packing TOTAL| | |
I enclose a cheque/postal order for £ made payable to Comshare Ltd.

Please debit my Access Card No

E @ Barclaycard No

Signature_

for £

for £

Name _

Address_

|
|
|
l
|
|
|
| L—.J MasterPlanner
|
|
|
|
|
|
|

Tel.No.

-

Comshare reserve the nght not to accept any orders. Any acceptance will be subject to Comsh




TDSHIBA DOUBLE SIDED/DOUBLE
DENSITY 5, JiSK DRIVES

Please note:
THESE DRIVES ARE BRAND NEW
These are high quality. very reliable, industry
standard disk drives. These can be used as
single sided/single density, double sided/
single density or double sided/double density
depending on the host computer disk inler-
face. Compatible with most micro-computers
eg. VIDEO GENIE, ATOM, TRS80, BBC
COMPUTER, SUPER BRAIN, NASCOM etc
elc. If used as double sided/double density
then the storage capacity is 3.5 MAGABITS/
DRIVE (unformatted), track density is 48 TPI
and can daisy chain up to 4 dnves. 90 day
warranty.
One Disk Drive Only £169 + VAT = £194.35
Two Disk Drives £329 + VAT = £378.35
Single Boxed with Power Supply

£199 + VAT = £228.85
Dual Boxed with Power Supply

£369 + VAT = £424.35
2 Drive Cable £15 + VAT = £17.25

QUANTITY PRICES ON APPLICATION

MITSUBISHI

DOUBLE SIDED/DOUBLE DENSITY
DOUBLE TRACKS t',” DISK DRIVES
This is the latest addition to our range of disk dnves
These drives tive 1 MAGA BYTES (unformatied) per
drive. the track density 15 96TPI. Track lo track access
ume 1s 3 msec. These are compatible with Shugarn
SAUG0 (ANSI standard intertace). Compatible withBBC
COMPUTER. ATOM, NASCOM and lots of other

computers

One disk drive only .. ...£219 + VAT = £251.85
Two disk dnves .. vieene..- £429 + VAT = £493.35
Single boxed with power supply£249 + VAT = £286.35
Dual boxed wilh power supply £459 + VAT = £527.85
05/DD 96TPI diskettes....£3.95 + VAT = £4.54 each
DS/DD 48TPI diskettes.... £2.50 + VAT = £2.88 each

EPSON TYPE 3 PRINTERS =

MX80 T-3 ;

80 column, 80 CPS, super and sub-
scripts, auto underlining, tractor feed, 32
print fonts, Bi-directional printing, logic
seeking, 9 x 9 matrix, high res. graphics,
centronic parallef interface.

Price Only £299 + VAT = £343.85
MX80 F/T-3

As above but with tractor or friction
paper feed
Price..
MX100-3
136 columns, 100 CPS, all other
festures of MX80 plus true descenders,
adjustable paper width up to 15 inches,
friction or tractor feed, centronic parallel
interface.

£325 + VAT = £373.75

£429 + VAT - £493.35

0KI MICROLINE PRINTERS

MICROLINE 80: Features 80 columns, 80
CPS. friction and pin feed. Unidirectional biock
graphics. Centronics parallel interface

... £219 + VAT = £251.85

MICROLINE 82A: Features 80 columns. 80
CPS, friction and pin feed, bidirectional print-
ing. parallel and serial (1200 bauds) interface.

£319 + VAT = £366.85

e NEC 8023 PRINTER —

100 CPS. 80 columns, bi-direchional friction
and tractor feed, high res. and block graphics,
proportional_spacing and Centronic parallel
interface. NEC 8023 . £299 + VAT = £332.35

INSTRUMENTS LTD.

DEPT CT, UNIT 19, ARLINGHYDE ESTATE, SOUTH ROAD, HARLOW, ESSEX, UK CM20 282
TEL: HARLOW (0279) 412639

70 PCW

TI99/4A 16 BIT MICROCOMPUTE

| |

T 90

NETT COST

PRICE £189.95 which

includes a £50 refund
guarantee. Tl will send
you a cheque for £50.

£139.95

Inccluding £50 Refund
Otfer ends 31.1.83

This microcomputer is based on TMS3900 16 bit microprocessor.
Itincludes 16K RAM, 16 colour high resolution graphic (192 x 256).
The screen display is 32 characters, 24 lines TI-BASIC. Full size
keyboard. For Software there are about 1000 Programs to choose
from. There are a lot of peripherals available e.g. Disk Drives, Disk
Interface, Speech Synthesizer, Extra RAM. Additional Languages
(PASCAL, TI-COCO, ASSEMBLER}).
Please send a large S.A.E. for full price list.

SPEAK &
NOW WITH BRITISH VOICE

Educalional
children of 7 years upwards.

* 5 Operating Modes for building
spelling and wordrecognition skiiis

* Expandable with plug in modules

“ Uses 4 C size battenes (not

* ldeal

included).

° QOptional AC adaptor available
PRICE £31.26 + VAT = £35.95
AC adaptor price £4.95 + VAT =£5.69
The following play in modules are
available: Vowei Power, Mighty
Verbs, Homonym Heroes, Super
Stumpers, Magnificent Modifiers.
Price £10.95 + VAT = £12.59 per module

SPELL N FM-WIRELESS

INTERCOM

Touch sensitive TALK,
CALL and LOCK controls.
Jusl plug inlo mams, no in-
staliation needed. 3 speech
channels (150, 200 and 250
KMz) on each unil. Phase
locked loop FM circuitry
give noise free operation,
built in automatic squelch
Use as many sfations as
you like. Price per station:
£15 + VAT = £17.25
Price for set of two stations
£28 + VAT = £32.20

Machine for

GUARANTEED LOWEST PRICES

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

SEIKOSHA GP SERIES
GRAPHIC PRINTERS

GP-100 30 CPS, 80 column, Hi-Res
graphic ine repeatiunction, adjustable up
to 10" paper width, tractor feed. 5 x 7 dot
matrix.
GP-100A centronic parallel intertace
£179 + VAT = £205.85
GP-100VC vic 20 interface
£199 + VAT = £288.85
GP-253X New 50 CPS. 80 column, trac-
tor feed. true descenders, 64 user defined
characters, double height and/or double
width characters, 5 x 8 dot matric. paraliel
and senal (RS232) interface.
GP-250X . .£219 + VAT = £251.85

SMITH-CORONA
TP-1 DAISY WHEEL PRINTER

TP-I Text Printer is a microprocessor
controlled high quality daisy wheel
printer which gives better quality print-
out at 120 words per minute. Ease of
drop-in ribbon cassettes and quick
change snap-on daisy print wheels are
two additional standard features. TP-1
is” available with either Centronic
paraliel, RS232 serial or IEEE intertace
(please specify the one you require)
This makes it compatible with BBC,
TRS80, DRAGON, NASCOM, PET and
lots of other computers, Additional
daisy wheels of 10 different typestyles
are available. S.A.E. for further details
TP-1 PRICE £429 + VAT
Additional Print wheels . £7.50 + VAT each
Replacement ribbons........ £2 + VAT each

TELEX: 995801 - A18

COMPUTER PAPER
PLAIN SINGLE PART FANFOLD 11" x 9'2
60 gms £9 - VAT = £10.35 per 1000 sheets
(MINIMUM ORDER 2000 SHEETS)

T199/4R SOFTWARE

SOLID STATE SOFTWARE MODULES *

° Tl-Invaders £15 + VAT = £17.25

° Video Games |.. £18 + VAT -

* Mind Challengers. £10 + VAT -

© A-Maze-ing. £18 + VAT =

° Connec! Four . £18 + VAT ¢

* Soccer. ££18 + VAT -

* Tombslone City... £18 + VAT -

© Wumpus £18 + VAT -

* Zero 2ap £18 + VAT -

° Attack... £18 + VAT -

* Blaslo.... . £18 + VAT

° Hustle... £18 + VAT

° Yahtzee £18 + VAT -

* Black Jack /Poker .£18 + VAT :

* Car wash.. £22 + VAT

° Munchman £22 + VAT 5

* Chess........ £28 + VAT = £32.20

° Adventure & Pirate. £28 + VAT = £3220

* ADDITIONAL ADVENTURE PROGRAMS *
(Use mith Adventure Module)

* Adventure Land..

° Mission Impossible..

* Voodoo Castle

° The Count.

° Strange Odyssey.

° Mystery Fun House

° Pyramid Fun House......

° Ghos! Town........

. £18 « VAT = £20.70
£18 + VAT - £20.70
£18 + VAT = £20.70
£18 + VAT = £20.70
£18 + VAT = £20.70
£18 + VAT = £20.70

° Savage Island | & £22 + VAT = £25.30

* Golden Voyage ... £18 + VAT = £20.70

A iot more Software 1s avalable SAE tor list

PROFESSIONAL MONITORS

* GREEN MONITOR 12" green moritors
with composile and sync put. Suitable for
most computers

Hitachi MM 1216 £89 + VAT = £102.35
SM12H 18MHZ monitor £89 + VAT = £102.35
* COLOUR MONITORS 14" colour moni
tors. RGB or composite and sync inpu
SCM14N Normal-res. 400 dots £199 + VAT
SCM14M Medium-res 600 dots£339 + VAT
SCM14H High-res 800 dots  £499 + VAT

LESS PHONE®

" Not licensible in UK

"COR

LONG RANGE TELEPHONE -
This Is a long range (2-5 miles) cordless exten-
sion phone with intercom tacility between por-
able hand set and the base station. You can
receive all incoming call and dial outto anywhere
in the world from the hand set from any location
within 5 mile radius of your home or office. The
maximum range is achieved by using roof top
optional antenna (not included).
LONG RANGE EXTENSION PHONE

£249 + VAT = £286.35
OPTIONAL ROOFTOP ANTENNA

£45 + VAT = £51.75

MEDIUM RANGE TELEPHONE
Similar specifications to the above model but with
operational range of %, to 2, miles (with roof top
antenna)
MEDIUM RANGE EXTENSION PHONE

£179 + VAT = £205.85
OPTIONAL ROOFTOP ANTENNA

£45 + VAT = £51.75

SHORT RANGE TELEPHONE

A short range cordless telephone for use within
the house or from the garden. Receive and make
calls from the hand set. Range approx. 600 feet
Short Range Telephone... £69 + VAT = £79.35

40 MILE RANGE CAR TELEPHONE
This mobile telephone fits into your car and en-
ables you 1o receive and make calls to anywhere
in the world from within 40 mile radius of your
home or office (use rooftop antenna).
Car Telephone £1195 + VAT = £1374.25

SILENT ALARM/POCKET PAGER

This is an individually coded 4 WATTS Radio trans-
mitter and pocket pager recewver. The alarm, System
has connectors for door contacts and vibration
sensors. 2 vibralion sensors are included It has a
range of 2 miles. Idea! for protection of vehicie or pro;
perty. Power requirements lor transmitter is 12V dc
Not licensibie in UK.

PRICE.... £78 + VAT = £89.70

0606

MICROCOMPUTER

BBC Microcomputer Model B. .. £348 + VAT
Model B + Disk interface £409 + VAT
Parallet printer .. £179 + VAT
Parallel printer cable.. .. £12 + VAT

SOFTWARE

* DRAGON -
° Flipper (Reversi) 16K Cassette

£6 + VAT = £6.90
* Space Trader 16K cassette..£6 + VAT = £6.90
* Aicalraz 16K cassette. .£6 + VAT = £6.90
- Escape 16K cassette .£6 + VAT = £6.90
‘ Mansion Adventure 16K cassefte

£6 + VAT = £6.90
S VIC 20 ©

* Ricochet (Nov) cassette... £11 + VAT = £12.65
* King Arthur's Heir (Nov) cassette

£17 + VAT = £19.55
* ATARI *
* Snake Byte 48K Disk..
* Cyclod 48K Disk..
* Space Eggs 48K Disk
° Sneakers 48K Disk .
* Bandits 48K Disk..
* Wayou! 48K Disk
* Fast Eddy Cart...
* Deadly Duck Cart........
* Worm War | Cart .........
° Beane Bopper Cart .

. £17 + VAT = £19.55
. £17 + VAT = £19.55

£17 + VAT = £19.56
. E17 + VAT = £19.55
. £20 + VAT - £23.00
. £22 + VAT - £25.30
. £17 + VAT = £19.55
. £17 + VAT = £19.55
. E17 + VAT = £19.55
_£17 + VAT = £19.55

* Tanktics 48K Disk . E15 + VAT = £17.25
° Tankncs 48K Cass. £13 + VAT = £14.95
* Bt Nuclear Bomber 16K Cass
£9.50 + VAT = £10.93
* Migway Campaign 16K Cass
£9.50 + VAT = £10.93
° Nukewar 16K Cass £9.50 + VAT - £10.93
* Confhct 2500 16K Cass.£9.50 + VAT = £10.93
* Planet Miners 16K Cass. £9.50 + VAT = £10.93
* North Atlantic Convoy Raider 16K Cass
£9.50 + VAT = £10.93
* Computer Acquire 16K Cass
£11 + VAT = £12.65
* Galaxy 16K Cass. £11 + VAT = £12.65
* Guns ot Fon Defiance 48K Cass
£11 + VAT = £12.65
* Lord of Karma 32K Cass.. £11 + VAT = £12.65
° Voyager 32K Cass... .. E11 + VAT = £12.65
° Drueper River Line 48K Disk
£15 + VAT = £17.25
* Dnieper River Line 48K Cass
£13 + VAT = £14.95

ORDERING INFORMATION All orders which accompany a
cheque or cash are CARRIAGE FREE (UK only). On ali other orders a
carriage charge of 3% of invoice total is applicabie




A £550* DAISY WHEEL BARGAIN

At last a daisywheel printer with a professional performance and quality at an affordable price.

* Wide 15 inch carriage.

* Standard print wheels.

* Standard ribbons.

* Fast 25 characters per second.
% Graphics commands.

% Standard Wordstar printer.

* Heavy duty mechanism.

Y Price exclude VAT and delivery

For further destails contact
JAYMAN ELECTRO DEVICES LTD
15 ASH GROVE,

SPRINGHEAD,

OLDHAM.

GREATER MANCHESTER. OL4 4RP

. . . beat Sinclair at his own game!
‘OLIGOPOLY’ |

“Oligopoly” is a development of the sort of business simulation game sometimes used
in management training. It operates along the same lines butis in several ways more
sophisticated and in every way more fun. A really

Each player runs a company which supplies the home computer market, developing new absorbing
models, negotiating contracts for their manutacture and for the purchase of special new game
components, buying advertising, engaging in price war and so on. It’'s alldone on borrowed

money which has to be pald for out of earnings. The winner Is the player whose firm survives

and accumulates the most profit.

Two to four players can take part and if you wish one of them can be the computer itself. It can Spectrum
assume the identity of whichever firm you would most like the chance of competing against P
on level terms - it’s not easy to beat the computer butit can be done! ZX81 ( 1 6'()

We have been looking out for a game of exceptional interest and originality with which 10 establish the reputation we mean to
sustain as supplicrs of a small range of sclected quality software. “Oligopoly™ had 10 be the one. It’s easy 1o play and a lot of fun
from the first attempt but for those who want to take it seriously there's plenty of scope to improve their performance through
experience and by analysis (you can practisc by playing alone against the computer).

It's just the thing for a wet Christmas/New Year holiday.

‘Oligopoly” has too many features to describe here. For full details complete the entries below and
send this advertisement (you'll need an envelope but no stamp) to:

Cambridge Software, FREEPOST, 7 Green Street, Cambridge CB2 1BR
Forearly delivery of '‘Oligopoly” on cassette indicate which ca m brid g (]

computer you wantit for and enclose £5 chegue or PO.
Please send details of “Oligopoly”  [J Software

Name : Piease send *‘Oligopoly" cassette
for Spectrum
Address for 2X81 (16k) a

PCW 1/83 (£5 enc.)

PCW 71



Torch TheWorld Beater

Communication power forevery business Computing power forevery business
Torch is a brand new all-British computer with  Torch is a dual-processor machine with a massive

the finest communication facilities available. 800K of floppy disc storage (expandable up to
Local area networking, direct access to 10 or 21 Mb with the hard disc option).
mainframes, speech synthesis, electronic mail, Torch runs a CP/M* operating system giving
Viewdata/Prestel are all available. all the normal business software —accounting,
And Torchis the only Microcomputer with budgeting spread-sheets, PAYE, stock control
official British Telecom approval for direct are all readily available and the high resolution

connection to all telephone lines throughout  colour graphics make the most of them.
the UK and North America.

‘ For full specification, price and dealer list write or telephone:
Torch Computers, Abberley House, Great Shelford, Cambridge, England, (0223) 841000.

*CP/M is the registered trade mark of Digital Research Ltd.

TORCH . ..

Puts the



SEE THE TORCHIN ACTION
AT YOUR LOCAL DEALER:

Intercity House
1 Church Road, Melksham, WILTS

0225702133/707575
Contact: Edward Brady

Broadway Electronics 0234213639 T;;%“aticsiwe:t
1 The Broadway , G~
. Cirencester, GLOUCS
e Copact: REERSVghan 0285 68349 Contact: Richard Thompson
PRESTEDGE CONSULTANTS LTD.
3 Cecil Square, Margate, KENT CT9 1BD CO mmscott
Telephones: Thanet (0843) 295616 & 32616
Telex: 96223 Answerback stnhsi G
30 Gordon St 041-226 4878
Icen Ltd GLASGOW  Contact: John Ramsey

or Colin Milne

SpecialistsinInsurance Software
Officesin London, New York and Sydney
We can supply extensive support facilities.
For full details and a demonstration of this revolutionary machine, ring
Peter Mills atINTERCOMPANY COMMUNICATIONS TECHNOLOGY
14 Philpot Lane, London EC3M 8AT

01-623 1157 01-623 2083 01-623 2085

3Gergy i Bladen Computer Services
University of East Anglia 22GlunneSt 0204705310
i Farnworth Contact:
Contact: Steven Barrett or Trevor Wood-Harper LANCS Barry Bladen
Intercompany Communications Technology Limited Computer Village

for
Torch Business Computer Systems
« Hardware * Software * Maintenance *
‘A satisfied customer is our greatest asset”
Unit 14, Halesfield 18

Telford TF74QT
Tel: (0952) 584910

Modern Business Technology

PO Box 87

Guildford
o gl
98 Victoria Road 04868 23956

LONDON NWI106NB

OFF RECORDS...

Off Records
Computer House
58 Battersea Rise
Clapham Junction

Telephone: 01-961 1466 APL Specialists LONDONSW11 1HH 01-2237730
Micronics Telesystems, 103a Seven Sisters Road, LONDON N7 '
8834861 263 6926 Bucom Ltd
Contact: Charles Laisides 18 Mansel St
Swansea
Typestyle Ltd. 0624 24650 wﬁlégmga“ Contact Ly
ontact: Ko organ
1 Avondale Court =
Onchan Contact: E.D:t = -
. = LI Vd: [Computer Systems] Uid. =
.O.M. Dave Footitt | = -Udid:[Com E=
Nu-Data Computer Systems Ltd
Phoenix House
| ES— o O e o Mitchell Close, Segensworth East, Fareham
== _:_ Computer Systems Newpw e W HAMPSHIRE PO15 5SE
el Tetophone: (0983) 528345 Tel: (04895) 83011

MORE DEALERS ON THE NEXT PAGE. ..

world at your fingertips.



ELTEC COMPUTERS
217 Munningham Lane

Bradford
W.YORKS

Ccontact:
Colin M. Wormald

0274722512

P.R. Hartley Ltd
20-22 High St
Ruddington, NOTTINGHAM

0602 213492
Contact: Gordon Kirkman

R.H. Murcott Ltd
Great Central Road, Loughborough, LEICS
0509 214444
Contact: Jim Murcott

Permex
Lodge House, Lodge Road, LONDON NW4
2034243
Contact: Tim Hopkins

J.Cox & Sons

§Daweon St BUBLING. DonLehane e e
0001 01710226/01710796 Contact: Noel Baumber
168 RankRaao 1 Dunh Road 061 928 2070
h unnam mnoa
RererEEmRED Altrincham Contact:
073347767 CHESHIRE Roger Carrington
Contact: Steven Green Denny Dewhirst
BITS & BYTES S.I.LR. Computers
44 Fore St
lifracombe Dam-y-Coedrd 0222 759015
DEVON Cyncoed Contact:
027162801 Contact: Mr. Altass CARDIFF Colin Creasey
g [‘::;‘: g ociates C.C.E.Europe
s comecn 2% | 10SomersetAvenue  Contact:
Yate, BRISTOL Jim Lawrence

Torchthe new

0454 321088

British business microhas:

® Twin processors ® 800K floppy disc storage

® Electronic Mail facilities ® Local area networking
® Directaccessto mainframes

® Hard disc option (10 or 21Mb)

® Private Viewdata/Prestel

® Highresolution colour graphics

® Over 20,000 Management Software packages

® Speech synthesis ® CP/M* compatibility

And this is the only Microcomputer with official British Telecom
approval for direct connection to all telephone lines throughout the UK

and North America etc.

For full specification, price, and dealer list write or telephone: Torch
Computers, Abberley House, Great Shelford, Cambridge, England.

(0223) 841000.




100 FREE PROGRAMS

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN

ATARI 566 2

ATARI PRICES REDUCED!

We at Silica Shop are pleased to announce some
fantastic reductions in the prices of the Atari 400/800
personal computers. We believe that the Atari at its
new price will become the U.K.’s most popular per-
sonal computer and have therefore set up the Silica
Atari Users Club. This club already has a library of
over 500 programs and with your purchase of a 400
or 800 computer we will give you the first 100 free of
charge. There are also over 350 professionally writ-
ten games and utility programs, some are listed
below. Complete the reply coupon and we’ll send
you full details. Alternatively give us a ring on 01-301
1111 or 01-309 1111

atart a0 £199
atart a0 £248
arart a0 £340

400/800 SOFTWARE & PERIPHERALS

Don’t buy a T.V. game! Buy an Atari 400 personal computer and a game cartridge and that’s all you'll need. Later on you can buy the Basic
Programming cartridge {(£35) and try your hand at programming using the easy to learn BASIC language. Or if you are interested in business
applications, you can buy the Atari 800 + Disk Drive + Printer together with a selection of business packages.

Silica Shop have put together a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now
available for the Atari 400/800. The Atari is now one of the best supported personal computers. Send NOW for Silica Shop's catalogue and price list
as well as details on our users club.

THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE:

ACCESSORIES Mountaln Shoot BUSINESS DYNACOMP Maths-Tac-Toe Scram Castle Sleazy Adventure  Jawbreaker PROGRAMMING

Cables Rearguard Calcularor Aipha Fighter Metric & Prob Solvg  States & Capitals Centurion Solitaire Mission Asteroid AIDS from Atari

Cassettes Star Flite Database Managemt Chompelo Mugwump Touch Typing Checker King Space Chase Mouskattack Agsembler Editor

Diskettes Sunday Golf Decision Maker Crystais Music Terms/Notatn Chinese Puzzle Space Trek Threshold Csembler (APX)

Joysticks Graph-lt Forest Fire Musical Computer EM| SOFTWARE Codecracker Sultans Palace Ulysses/Goiden FI Microsoft Basic

Le Stick - Joystick AUTOMATED Invaicing {ntruder Alert My First Alphabet British Heritage Comedy Diskette Tact Trek Wizard & Princess Pascal {APX)

Misc Supplies SIMULATIONS Librarian Monarch Number Blast Cribbage/Dominoes  Dice Poker Terry Pilot {Consumer)

Paddles Crush Crumble Cmp Mort & Loan Anal Moonprobe Polycalc Qarts Dog Daze Wizards Gold PERIPHERALS Pilot {Educator)

Datestones of Ryn  Nominal Ledger Moving Maze Presidents Of U.S. European Scene Jig Domination Wizards Revenge Centronics Printers  Programming Kit

ADVENTURE INT Dragons Eye Payroll Nominoes Jigsaw Quiz Master Hickary Dickory Downhill Disk Drive

Scott Adams Adv Invasion Orion Personal Finl Mgmt Rings of The Emp Starware Humpty Dumpty Eastern Front ENTERTAINMENT Epsom Printers SANTA CRUZ

No 1 Adventurelnd Rescue at Rigel Purchase Ledger Space Tilt Stereo 3D Graphics Jumbo Jet Lander  Galahad & Holy Gel from ATARI Program Recorder  Basics of Animation

No 2 Pirate Adv Ricochet Sales Ledger Space Trap Three R Math Sys Snooker & Billiards  Graphics/Sound Asteroids R$232 Interface Bobs Business

No 3 Mission Imp  Star Warrior Statistics 1 Stud Poker Video Math Flash Submarine Commdr Jax-O Basketball Thermat Printer Display Lists

No 4 Voodoo Cast Temple of Apshai Stock Control Triple Blockade Wordmaker Super Cubes & Tilt  Jukebox Blackjack 16K Memory RAM  Graphics Machine

No 5 The Count Upper Reaches Aps  Telelink 1 Tournament Pool Lookahead Centipede 32K Memory RAM  Kids 1 & 2

No 6 Strange Ody Visicale EDUCATION EDUCATION Memory Match Chess Horizontat Serolling

No 7 Mystery Fun BOQKS Weekly Planner from APX from ATARI ENTERTAINMENT Midas Touch Entertainment Kit  PERSONAL INT Master Memory Map
Pyramid of D Basic Ref Manual Word Processor Algicale Conv French from APX Minotaur Missile Command from APX Mini Word Processor
Ghost Town Compute Atari DOS Atlas of Canada Conv German Alien Egg Outlaw/Howitzer Pac Man Adv Music System Page Flipping

No 10 Sav tsland 1 Compute Bk Atari CRYSTALWARE Cubbyholes Conv Italian Anthill Preschool Games Space Invaders Banner Generator Player Missile Gr

No 11 Sav Isiand 2  Compute Magazine  Beneath The Pyram Elementary Biology Conv Spanish Attank Pro Bawling Star Raiders Blackjack Tutor Player Piano

No 12 Golden Voy  De Re Atari Fantasyland 2041 Frogmaster Energy Czar Avalanche Pushover Super Breakout Going To The Dogs  Sounds

Angle Worms DOS Utilities List Galactic Quest Hickory Dickory European C & Caps  Babel Rabbotz Video Easel Keyboard Organ Vertical Scrolling

Deflections DOS2 Manual House Of Usher Inst Copptg Dem Hangman Blackjack Casino Reversi 11 Morse Code Tutor

Galactic Empire Misc Atari Books Sands Of Mars Lemonade tnvit To Prog 1/2/3  Block Buster Satmon Run ON LINE SYSTEMS Personal Fitness Prg SILICA CLUB

Galactic Trader Op System Listing Waterioo Letterman Kingdom Block "Em 747 Landing Simul  Crossfire Player Piano Over 500 programs

Lunar Lander Wiley Manual World War 11t Mapware Music Composer Bumper Pool Seven Card Stud Frogger Sketchpad write for detsily

FOR FREE BROCHURES -TEL: 01-301 111

T Oy s o evaphar. o oot vous mame. 89Ess FREE LITERATURE
Creait card aumber and order requirements and ieave the rest 1o us Past and \,l | am interested in purchasing an Atari 400/800 computer

g I" and would fike to receive copies of your brochures and

‘i |
\ L
III | available Hardware and Software:

ol
il 'mlm wilh

packing s FREE OF CHARGE in the UK Exprass 24 hour delivery availabie at an
test reports as well as your price list covering all of the

sddionat cnarge (1L
@ SHOP DEMONSTAATION FACILITIES - we provide fuh faciiities af our shbp . “Hji |

in Sidcup Monday 1o Saturday 9am 1o 5 30pm iciofing Thursday tam

supply goods direet 19 your door
. MON{V BACK UNDERTAKING  you are totally unsaished with your .
vou may eI R 1 10 us wittin 15 days On receint af the goods o Il

Satistactary candiron we will give you & full retund 0
@ PART EXCHANGE SECOND HAND MACHINES we offer a pant eschange

scheme to trade «n many makes of TV game for peisonal Comouters
@ COMPETITIVE PRICES — our prites. oMers and service dre very compelitive

We are never know:n undersold and will normalty match any iower pece

s e "
® HELPFUL ADVICE abie on the sutabibty of various computers iy "
® AFTER SALES SERVICE — avatabie on ol computers out of guarantee
A

Frday Bpo. oy
@ MAIL ORDER - w are & speciaisst mat order company and are able 10 N l
"W

"nmm||| Tl Name

Address

ea quoles above include VAT gt 15% g

@ VAT — Al pos .
® CREDIT FACILITIES — we ottar Credst oves 12 24 or 36 months piease sk for -Iu" I ]
detans "
R LU

l&ll
Postcode
SILICA SHDP LIMITED . " " y
Dept PCW 0183, 1-4 The Mews, Hatheriey Road, Sidcup, Kent DA14 4DX. il LTI LA
Y:rephnne 01-301 1111 or 01-309 1111, PCW 0183

PCW 75



LOW GOST

#1e485

Purpo

Printer

se-Built
Dalsywheel

SMITH CORONA

TP-1

= Microprocessor
Controller

= Dedicated
Computer
Printer

= Serial,
Parallel
or IEEE
Interface

= owest cost

purpose-built Daisywheel

Covittact your local clealer —

Cambridge Computer Store
1 Emmanuel Street, Cambridge,
Tel: 0223 65334

CWP Computers
108 Rochester Row, London SW1
Tel: 01 630 7444

Chromasonic
48 Junction Road, London N19
Tel: 01 263 9495

A & C Business Computers
1Beresford Street, St. Helier,
Jersey, Tel: (0534) 35433

76 PCW

Camden Computer Systems
Limited

462 Coventry Road, Small
Heath, Birmingham,

Tel: 021 771 3636

Peritronic Limited

Lomond House, Aimondvale,
Livingston, West Lothian,
Tel: 0506 410041

Computer Peripheral Supplies
2/10 Whitchurch Road,
Pangbourne, Berkshire,

Tel: 07357 2721/4378

Butel-Comco Limited

Garrick Industrial Centre,
Garrick Road, London NW9 6AQ,
Tel: 01 202 2277

Computer Services
{Scotland) Ltd

89/90 Westlaw Place, Whitehill
Industrial Estate, Glenrothes,
KY6 2RZ, Tel: (0592) 773710

Maystar Micros
62 Peach Street, Wokingham,
Berks, Tel: 0734 789381

Interface Components Ltd
Qakfield Corner, Sycamore
Road, Amersham, Bucks,
Tel: 02403 22307

Dorling Microsystems
Tockington, Thornbury,
Bristol BS12 4PR.

Tel: 0454 418596

Technicare Products Ltd
The Lodge, Brick Kiin Street,
Evesham, Worcs.,

Tel: (0386) 41484/41587

DISCOM TRADING COMPANY
Dresden House, 51 High Street,
Evesham, Worcestershire WR11 4DA
Telephone: (0386) 3591

SOLE U.K. DISTRIBUTORS




WATFORD ELECTRONICS

33b Cardiff Road, Watford, Herts, England
Tel Watford {0923) 40588. Telex: 8356095

Computer
KC's

1202
1802CP
2112-2
2114L-300n
2114L.-200n

4334-3
{CMOS 2114)
4816A-100nS
4864-3 64K

02
AM26LS31C
AM26LS32A

DP8304BN
DS3I69IN
DS88LS120N

FD1761

FO1 7T

E5830:85 5% 34

Szad

M
R0-3-2513L
RO-3-2513U
SFFI6364E
SPO256AL2
TMS2716-3
TMS4164-15
TMS6011
TMS9928
TMS9995
ULN2003
UPD7002

Z808
ZBOACPU4M
Z80ACTC
ZBOADMA
Z80CPU2.5
280CTC

Z80DART
%80}\ DART

ZNA234E

74S Series

74S00
74502
74503
74508
74510
74520

745571

75 Series
7510778

75454
7549172
TTL74

7402
7404
7410
7411
7423

ITUSRE B2V A

-
N
o

175
9
48
99

o

20

230

130

15
™

450

300

240
S0

195

195

240

245

H8s525058882288 25400

The family Computer

B6809E Microprocessor based com-
puter 32K RAM as standard.expand-
able to 64K. Has nine colours, 5
resolution graphics from 16 x 32 to
256 x 192. Extended Microsoit colour
Basic. Advanced graphic commands. 5
octave sound through TV speakers.

. Full editing-tnert, Delete, Amend.
QWERTY keyboard. Simple plug-in
type connections for Joysticks, car-
tridges & cassette. Centronic printer

“ port. 160 page 'BASIC® manual.

All one requires Is a colour TV or Mon-

itor & mains supply and your Dragon is

Huffing and Puffing, Up & running.

Price: Only £173 (car. £4)

g¥3nssgsdanneannny

o

JUPITER
ACE

Microcomputer. Uses the
Ultrafast FORTH. Has 8K

ALL DEVICES FULL SPEC. AND FULLY GUARANTEED. TER

MS OF BUSINESS:

CASH/CHEQUE/P.0.S. (OR ACCESS) WITH ORDER. GOVERNMENT AND EDUCA-
TIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT
INQUIRIES WELCOME. (P&P add 50p on alt cash arders). Unless stated otherwise.

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 PHONE WATFORD (0923) 40588

FLOPPY DISC DRIVES

@ TEAC FD-50A Single Uncased 40
track S/sided £125
@ TEAC FD-50A Single Cased 40 track
S/sided £180
@ TEAC FD-50A TWIN Cased 40 track
S/sided £335
@ TEAC FD-50A Single Cased 80 track
S/sided £238
@ SIEMENS FDD 100-5 Cased, Head
Motors, track zero, micro switch
motor control PCB with read write
and control electronics plus cabie.
Special Apple Compatible £215
@ Apple Disc Interface Card £38
@ Apple 80 Column Card £125
@ 2Drives Dalsy Chain cable €12
@ Single Drive Cable £8
@ 10Verbatim Diskettes 5% SSSD

@ 10 Verbatim Diskettes 5%” DSDD

@ 10 Verbatim Disckettes 8" SSDD
£30

SPECIAL OFFER

14+
350p
350p
650p

85p
390p
300p

25 4+
330p
330p
590p
80p
360p
280p

2532
2732
2764
4116-200n

We stock thou-
sands more
items. It pays to
visit us. We are
situated behind
Watford Foot-
ball Ground.

Just phone your
order through,
we do the rest

ROM 3K RAM, 32x 24
display. User definable
characters, timer, fast
cassette interface, all
controlled by a ZBOA CPU.

Only: £78

ULTIMUM:

WATFORD’s own most versatlle
MICRO EXPANSION SYSTEM. Ideal
for interfacing with APPLE, ATOM,
DRAGON, PET, . RESEARCH
MACHINE, SPECTRUM, SUPER-
BOARD, UK101 VIDEO GENIE,
ZX81, etc.

338338882158

Europe’s most popular Printer

NEC PC8023-C

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

Only £320 (car. €7)

Low cost, high spec. As published in
Practical Electronics starting from
November 1982 issue. Send SAE for
detalls.

BBC MICRO
UPGRADEKITS

Upgrade your BBC Micro with our Upgrade
Kits and save yourself £sss .

@ 16K Memory {8 x4816AP-100nS) B68C1
£18.00
£8.20
€12.00 -
£€41.00
£6.75
£7.50
£6.50

@ Printer User I/0 Port BBC2
@ Complete Printer Cable 36~
@ Disc Interface Kit 88C3
@ Analogue 1/0 Kit BBC4
@ Serial 1/0 Kit BBCS
@ Expansion Bus Kit BBC6
@ Model A to Model B Upgrade

5.00

n N
@ Joysticks for BBC (per pair) £12.00
@ Complete range of Connectors & ||
Cables available. Send SAE for list.
We specialise in BBC Peripherals,
Software and Accessories.
Just phone us for your requirements.

SEIKOSHA GP100A

Price
includes
FREE 500 Sheets

Unihammer Printer,

gives normal and double

width characters as well as dot

resolution graphics 10" Tractor feed.

Parallel interface standard. £175 + p&p
SEIKOSHA GP250X now in stock.

i Only: £235 {£7 car.}

EPSON

PRINTERS

/Price includes
FREE

500 sheets of paper

MX80FT/3 10" Tractor & Friction Feed
9x9 matrix, 80 coiumn, Speed 80CPS,
Bi-directional, Centronic Interface
Baud Rate 110-9600 (R$232) Hi-res,
Bit image, graphics, Subscript &
Superscript, Italics & Underlining
facility. Fully guaranteed

Only: £324 (carr £7)

MX100FT/3136 columns, 15" car-
riage, plus ali the facilities of MX80FT/

3
Only: £425 (carr £7)

SOFTY 2

Price includes FREE 2532
Softy is an intelligent EPROM Pro-
g\r/amme & Emulator. Has Memory Map
Display, RS232 & Centronics I/P &
Q/P. Copies, Emulates and programs
EPROMS. RS232 /Centronic routines
standard includes PSU. £169

ACCESSORIES

@ TEX EPROM ERASER. Erases up to 32
ICs in 15-30 min. £33
@® TEX EPROM ERASER with incor-
porated Safety Switch £38
@ Electronic Timer Solid state. Con-
nects directly to above Erasers.
Protects your expensive Chips from
overcooking. Our timer pays for itself
in no time. £15
@ Tex Eprom Eraser including the Elec-
tronic timer. £44
@ Spare UV lamp bulbs £9
® POWER SUPPLY Regulated, overload
protection.
Variable: 5V to 15V @ 4A £38
@ Multirail psu kit including Case. Out-
put: +5V/S5A; +12V, +25V, -5V,
—12V@ 1A, Only £39 (p&p 95p)
@ Attractive Beige/Brown ABS CASE for
Superboard/UK101 or Home Brew £26
@ C12Cassettes in Library Cases  40p
@ 8 Fan fold paper (1000 sheets) £7
@ 9!” Fan fold paper {1000 sheets) £7
@ Teleprinter Roll 250p
@ UHF Modulator 6MH2 +280p
@ UHF Modulator 8SMH2 450p
@ Stack Pack the unique stackable twin
drawer racking system for Computer
Cassettes. 5 Drawers {10 sections) in-
cluding labels. 250p
® Stack Pack incl. 10 off C12 Computer
Cassettes. 550p

CRYSTALS

32 768KH
1MHz
16MHz
18MHz

100

‘AIA

16 OMHz
18 O0MH2z
18432M
19 968M
20 OMHz
24 OMHz

IDC Connectors:
Speed PCB Plug
Block with Istch
type Strt  Angle
Two rows Pins Pins
10 way 90, 9490
16 way 150p
20 way 166p

Female
Header
Socket

Female
Card-Edge
Connactors

85p
110p
125p

120p

D
130p Y
195p

145¢

RIBBON CABLE
Ways

Gray Cotour

Price per Foot

'VIDEO MONITORS

A choice of § attractively llnished video
monitors with 3 smoked antiglare dis-
play filter. Bandwidth >12MHZ: Res. >
750 lines. 1/P 75 a.or high: 240V,

EDGE CONNECTORS
TWO ROWS <

2x10way
2x15way
2x18way
2x22way
2x23way
2%25way

180p
199p
195p

120 22%p

24 930M
48 OM
1000M

“
£9‘ 2x28way

2x30way
2x36way
2x40way
2x43way

210p
245p
295p
315p
395p.

50HZ.

Black & White 89
Green £35
Amber £98

Zenith 12" Green Monitor

26 way 200p
34 way 236p
40 way 250p
50 way 270

175p
205p
220p
235p

150p
160p
190p
200p

£114
£118

€85

DIL PLUGS (Header)
Solder IDC
95p

100p

130p
218p

WEMON JUMPER LEADS: Ribhon Uabie H
Assemhiy|DIL PLug (Headers)
Swngle Ended Lead 24 Long
Length 14pin  16pin  24pin
24 1450  165p
Douhle Ended Leads

> 185p 2050
12 198p  215p
24" 290p 2359
36’ 230p '250p

1DC FEMALE RECEPTACLE JUMPER
LEADS
4way

300p
5250

14pin
16pin
24pin
40pin

AMPHENOL PLUGS
24way IEEE 575p
36way Centronics 3way
Parallel 50p | 41612 A+B
2x32way
ZiF DIL SOCKETS ;‘6312?“:
4 K4 8y
;8:':: 41612ABC
40way IxI2way

DiL SOCKETS

Low Wire
Prof Wrap
25p
3%5p
42p

EURO (DIN) CONNECTORS

Female Male
Strt. Angle  Strt. Angle
Pins Pins Pins Ping

' D CONNECTORS: Minlsture

Male .

9 way 15 way 25 way 37 way
80p 110p 160p 250p
160p 210p 250p
120p 130p 195
Female

110p

165p

150p

Covers 100p

10C 25way

Watford’s
specially
designed 4K
Ultimate
Monitor IC
for UK101 &
Superboard

40pin
380p

Solder
Angle
Pins.

8pin
14pin
16pin
18pin
20pin
22pin
24pin
28pin
40pin

8p
10p
10p

DIN41617

170p 125p 295p

285p 325p 220p 295p | Sotder

300p 325p 240p 300p

575p
850p
375p

24"
tend
2end

20way 26way 3Jdway
160p 200p 260D
230 370p __480p

Onlv £10. 400p

360p 385p 260p

1431818 170




M inO Com pUter All mating Connectors with Cables in stock.

Plase phone fo avalabity gl EDISOE ociA o

- iy

R iBca AT car. Eaignit BBC FLOPPY DISC DRIVES

Mode! A to Model B Single Drive 54" 100K  £235+ £6 carr.
Upgrade Kit £50 Dual Drive 5%" 800K £799 + £8.carr.
Fitting charge £15 BBC COMPATIBLE DRIVES
MEMORY UPGRADE ANALOGUE PORT KIT These are drives with TEAC FD50 mechanism
8% 4816 AP-3 100nS £21.60 IC73, SK6 £7.30 | and are complete with power supply.

F.D. INTERFACE KIT RS423 & VDU PortKit £10.80 SINGLE: 100K £190; 200K £260; 400K £340
IC77-78 £70 DUAL: 200K£360; 400K £490; 800K £610

PRINTER & USER PORT KIT

IC 69, 70, 71 PL9 10 £9.50 OFFICIAL QQ@ DEALER

Bus & Tube Port Kit £6.50

- |
MICRODOCTOR MONITORS ACORN ATOM
Thisis nota logic analyser or an oscilliscope. Ittests BMC BM 1401 14" Colour Monitor MICROVITEC 1431 M/S 14" i i
amicrosystem and gives a printed reprint on RAM, AGE input 18MHZ bandwidth  Colour Monitor RGB input Basic Built £135 Expanded £175
ROM and 1/0-itwill print memory map, search for £240 plus £8 carr. £269 plus £8 carr. {carr £3 per unit)
code, check dataline shorts and operates .
peripherals. E Hi Res Green Monitor Antiglare Cog\%g;ﬁ:dvgg:egra% 51?50 Atom Disc Pack £299 + £6 carr.
Microdoctor complete with PSU, printer probe | screen £99 plus £6 carr. Send s.a.e. for our BBC Atom list
cable and two configuration board £295. Bt

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

100CPS, 80 cols. Logic SEIKOSHA GP 100A

Seeking, Bidirectional, . MX 80 80CPS 80 cols

Forward and Reverse , 80 Cols 30 CPS MX100 100CPS 136 cols

Line Feed, ’ FU,!l ASCIl e GRAPHICS ’ Logic Seeking. Bi-

Proportional 10" WIDE paper directional, BitImage .

Now only £175 + £6 Carr.
Ask for details on GP 250A

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

Spacing, Auto

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

s Printing, 9 X9 Matrix,
Auto Underline

MXB80F/T3 £325
MX100F/T3 £430

2,000fan fold sheets 92" x 11" £13.50 + £3p&p {£8 Carr/Printer)
CONNECTOR JUMPER LEADS .
RUGBY ATOM'C CLOCK SYSTEMS ER LE = AMPHENOL CONNS RIBBON CABLE
! ] . 24" Cable with DIP Headers 36 way Solder Type Plug {Grey)
This Z80 micro controlled clock/calendar receives . . . A i v
coded time data from NPL Rugby. The clack never 1.D. CONNECTORS et T RZCED T || o (Csen}.;o"'é tyl;()e) 550 | 10 way 50p
needs to be reset. The facilities include 8 (Speed Block Type} Sihde wa\‘/ o‘ oS et) ey =
independentalarms and for each alarmthereis a St.Pin Recep- Edge B’;‘:‘b,e Laco V63aTR240p1 3800 36 waycf!)r‘crgm; type 2300 ;g ::: Zg,‘:
oot for oot svmtcimmg. A Separets fmer SO SR St By e So fcentronix type)  500p | 2072 1%
allows recording of up to 240 lap times without ;3 2y ,3‘5"’ 122" 2008 Sebjelwith) 3"‘“"‘ 24 way Solder Plug 34 :53 1805
interrupting the count. Expansion facilities 26 vwv:: 175: 150: §ggs Single o W 24 (IEsEfdlypg) k 3000 | 20 way 2108
provided. See July/August ETI for details. 3away 200p 160p 380p | End 24" 185p 210p 270p 300p Waypoo cerSockel 2ol |=0lwav S §3300
Complete Kit£120 + £2.00 p&p. 4 way 2200 190p 550p | Double 83 e JOG I D | | SO
50 way 235p 200p  600p End 18" 290p 385p 430p 540p
SOFTY IIINTELLIGENT D CONNECTORS | RS 232 CONNS | EUROCONNECTORS EDGE CONNECTORS
P Male  9way 15way 25way 3Tway | (25 way D) Plug Socket 0.1" 0.156”
ROG RAMM ER Solder 24" Single end Male . £5.50 DIN 41617 21 way 180p 180p 2x 6 way 140p
T ! . Bucket 95p 135p 160p 250p 24" Singie end Female .... £6.00 DIN 41617 31 way 200p 200p 2x18 way 140p
ecomplete micro processor development /I:_ngled q F 24.Female-Female oo £11.00 DIN 41612 2x32 2x22 way 200p 250p
system for Engineers and Hobbyists. You can s 60p g”ﬂ 2100 ysZee] Tl2saMalegMole, .. £10.00 way Straight pins 290p  330p 2x23 way 200p  ~
gg‘é%%)sprogramshdebug, verify abnd commnf:o ey - 5p P P 24" Male-Female . . £11.50 g;g; ‘C/vaa‘c v;‘i?épm 325p 400p 3:33 x:; gggg J00p
or use in hostcomputer by using softy il -
la:.sa rog\lulaktor.‘iowerf%l editing facilitiesgpermit gg:._‘:‘;: 10p 160p 210p 350p DIP HEADERS ;v)(';gway St. pins 33,3: 3538 ;:gg :::; g:g:
ytes, blocks of bytes changed, deleted or Ix32 An 7
inserted and memory comgms can be observed éir:gea 17Sp 240p 275p S500p polae CC D)i("s g s e I5op - = oo
onordinary TV. Accepts most + 5v Eproms. Softy IDC - 35p 475p 750p WED - UTD IDC Connector
Il complete with PSU, TV Lead and Romulator lead Hoods 100p 100p 100p 130p [ '4pin 40p 120p A+B g
£169. 16 pin 50p 140p E)C Connector =
Zg Dlin ;::9 :ggl’ (2):32 way U %mne;mr = :;5 g
pin P ] please specify a+b or a+c|
UV ERASERS | TRAINERKITS COMPONENTS
UVIB up to 6 Eproms 6502 Junior Computer SPEC'AL
£47.50 £85.00 _ TMS9995 £12 | 6875 500 K
UVIT with Timer £60.00 6802 Nancomp | £80.00 OFFER R ChUS 28 £24 | 8205 225:: %ggﬁg}gﬁ gg
UV140upto 14 Eproms | 6809 Nancomp I £80.00 20908 %25 | 280 §§8’; 801 3s0p | 2208102 £
v B o 1802 Micro Trainerg64 | &116P3 350P | 6502 350p | 2808 £12 | 8216 100p
Z80Menta£115 BAUD RATE GENERATORS et gggg 8088 il g g} CRT CONTROLLER
{Carr £2/eraser) {Fully built 47028 750p 6802 225p | INTTT A NS | 8251 2503 CRT6545 900p
Alierasers are fitted and documented) COM 8116 700p 68802 700p 8255 250p [ CRT 5027 £18
with mains switches . MC 14411 675p 6809 650p | 6520 280p | 8256 £36 | CRT 5037 £18
and safety interlocks Fult details on request 68809 £12 | 6522 310p | 8279 440p | EF9365 £48
Y 6809E 5
9 £12 | 6522A 530p | 8288 £11 | EF9366 £48
8035 350p | 6532 550p | Z8OP10 250p | 6845 650p
) 4 8039 300p | 6551 650p | ZBOAP10 280p | 6847 650p
Sends.a.e. forour Comprehensive 8080A 250p | 6821 100p | Z80CTC 230p | TMS 9927 £18
List including books 8085A 450p | 68821 220p | ZBOACTC 280p | TMS 9928 £20
INSB060 £11 | 6854 770p | Z80ADART 700p { TMS 9929 £20
TMS9980 £20 | 68854 800p | ZB0ADMA EF 9364

< PLEASE ADD 40p p& L/
Tecnzomaric Lo SEADD Ao pw & 15% VAT

MAIL QRDERS TO: 17 BURNLEY ROAD, LONDON N Orders from Government Depts. & Colleges etc. welcome.

el: 01-452 1500, 01-450 6597. Telex: 922800)

SHOPS AT: 17 BURNLEY ROAD, LONDON NW 10 i Ay
305 EDGWARE ROAD ’LONDON w2 Stock items are normally by return of post.
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HORIZON

COMPLETE BUSINESS SYSTEMS &

o AVAILABLE ON Wa

» CREMENCO, NORTH STAR, HORIZON, (,@
ADVANTAGE, SUPERBRAIN, TELEVIDEO,
SIRIUS |, AND OTHER C/PM MACHINES.

WHAT IS INCLUDED

o Customer file create and update e Printing of Statements
e Supplier file create and update e On-line Enquiries for Customer De-
® Stock file create and update tails
Y ® Printing of customer records ® Purchases
Q e Printing of supplier records e Purchase Ledger ‘,“
® Printing of stock records ® Purchase Day Book @
e Printing of customer labels ® Purchase Payment “
Q, e Printing of supplier labels ® Purchase Price Analysis
® End of year procedures o Creditors Report

® |Invoices, credit adjustments, pay- ® Purchase Analysis by Supplier
ment received, order entry and des- e Purchase Analysis by Stock Number

patch-notes e Nominal Entries
e Address labels for invoices and ¢ Nominal Ledger
credit notes e Nominal Day Book
e Address labels for despatch notes e Nominal Payments
e Data Base update e Stock Re-ordering Reports
® Printing of invoices in batch mode e Stock Movement Report
e Credit Notes e On-line Enquiries for Stock Control
Q\\‘ e Sales Ledger e Stock Supplier index update “’\
] \‘\ e Sales Day Book » Print Stock Supplier %\\.
Q‘ %Q% e Payment Received Report e Purchase Orders \“
q, e Sales Credit Day Book e Printing of Purchase Order
e Age of Debt Report e Qutstanding Order Summaries
e Sales Analysis by Customer Num- e Clearing of Purchase Order Files
ber e Order Enquiries .
e Sales Analysis by Stock Number e Printing of Stocks and Suppliers
® Sales Analysis by Area Code e Profit and Loss Repornt
» Sales Margins Report e V.AT. Analysis

This Complete Business System

has been developed to cater for the needs of most businesses.
Written in COBOL the system will meet the requirements of
most organisations. Irrespective of the complexity of details
required, the operator’s task is minimal and only proportional
to the total input.

The simplicity of the system is its

unique feature

in that it is designed to be operational in a matter of minutes,
yet you do not need to be a computer expert to run this

system. Completely integrated, the system is self-checking
with inbuilt security against inadvertent entries, with positive
guidance for correction.

BEFORE PURCHASING OR RENTING THE SOFTWARE LICENCE MUST BE COMPLETED

Horizon Software Ltd

SPECIALISTS IN MICRO COMPUTERS
LEICESTER LE1 7NG. Tel: (0533) 556550
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From the small business to the
large multi-national, Almarc
provide one of the largest
selections of quality business,
sclentific and industrial
applications software avallable
today, including:

Wordprocessing/Mailing,
Financial Modelling, Solicitors
Package, Financial & Arable
Management, Printers
Estimating/Costing,
Phototypesetting/ Wordprocessing
Interface, Data Base
Management, Estate Agents
Package, Manufacturing
Software, Critical Path Analysis,
Motor Trade Package, Planning
Application Monitoring,
Estimating, Data Logging,

HEAD OFFICE

Almar¢ Data Systems Ltd,
QGreat Freeman Street,
Nottingham NG3 1FR.
Tel: (0B02) BR667.

Telex: 37407 Almarc/G.

a-—x-é- n
o Jom °I-
,Ph’pl-\

T o e b e

QGraphics Packages, Business
Accounting, Accounts Receivable/
Payable, Payroll, Stock Control,
Invoicing, Ordering, Purchase
Control, Clothing Industry
Software, Network & Resource
Analysis, Job Costing, Insurance
Brokers.

All available on probably the
most advanced, “New
Generation’, micro-computer
gsystem produced today.

Almarc

DATA SYSTEMS

The Vector 4, is an advanced
8/16 bit desk top computer. It
allows you to take advantage of
the existing 8 bit CP/M programs,
while also providing 16 bit
processing power. The future is
built into the Vector 4, with its
Z-80-and 8088 processors, 128K
of main memory (expandable to
2B66K), 3 8-100 expansion slots
and standard software facilities
with high resolution graphics
that are second to none. Floppy
disc and hard disc systems are
available.

At Almarc, we pride ourselves
in our systems and our high level
of customer support. We can offer
back-up and training which is
second to none, with 24 hour on
site maintenance available in all
areas.

-Almarc Data Systems Ltd,

18A Spittal Street,
Marlow,

Bucks. SL7 1DB.
Tel: (06284 ) 6419.
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| FICROCOMPUTER PRODUCTS

INTERNATIONAL LTD.

SOFTWARE FOR CP’M COMPUTERS

Software Manual Software Manual Software Manual
W & Manual Only & Manual Only & Manual Only
ANTHONY ASHPITEL INFORMATION UNLIMITED MICROSOFT INC.
WHATSIT (Database Management BASIC-80 5.21 218
TYPING MASTERS System) {Da ¢ g 80 BASIC Compller 5.3 241
BASIC VERSION 1;2 FORTRAN-80 3.44 323
BUSINESS VERSION 25 COBOL-80 4.60
° KLH SYSTEMS M/SORT 1.012 gg
7 EDIT-80 2.02
BYROM SO FTWARE Spooler for CPM systems v3.0 82 MACRO-80 3.43 :,‘;:
BSTAM-—Utllity to link one micro- MULISP 2.12
computer to another also using BSTAM 112 u MAGIC CIRCLE SOFTWARE MUMATH 2.12 153
BSTMS —Utility to link a micro to a mini CPM SIM 141
or mainframe i 9 OSBORNE & ASSOCIATES
aurer | CP/M USER LIBRARY ik o SeOREREY: "
4 OEM 51 Volumes—Price per volume . GENERAL LEDGER 50 15
an 8" disc (one volume per disc) 5
terms 5" disc {one volume per 2 discs) 10 MP' LTD' ” pHOENIx SOFTWARE
ind 2 FORTH 85
available noex PAYROLL so0 15 ASSOCIATES
DIGITAL RESEARCH B . 2% 1% PLINK=Dsc to disc link loader 85 18
NOMINAL LEDGER 200 15 PASM—Macro Assembler 85 18
B8T-80 165 24 —Line edilor with Macros 85 18
INCOMPLETE RECORDS 1200z ol LR TSR (DR SRIM RS
CBASIC v 2.08 7% 16 MATHSPACK 120 BUG—Very powerful debug 85 18
CB-80 1.3 312 21 STATSPACK 120 PDEVELOP Package with all the above 227 39
CP/M86 1 32 f PLINK—2 Overiay Link Loader 218 18
CP/M 2.2 103 24
CrNET s 15 MICROFOCUS SAPPHIRE SYSTEMS LTD.
7 CIS COBOL v4.5 425 25
oot N 1 FORWS2 {0 TOIMMARS 295 28
138 2 ANIMATOR 225 25 b
HET 1.1 32 FLeswane 20 20 STRUCTURED SYSTEMS
PASCAL MT+ 206 24 MICROLOGY (All converted to UK Standard)
PASCAL MT+ WITH SPP 297 3% SALES LEDGER 350 20
PASCAL MT+ LIB SOURCES 129 FTNUMB (FORTRAN-80 RENUMBER 50 PURCHASE LEDGER 350 20
+ & REFORMATTER)
PASCAL MT+ SPP ONLY ;:; ;g NOMINAL LEDGER 350 20
PL/1-80 STOCK CONTROL 350 20
SID 1.4 so 16 MICROPRO INC. LETTERIGHT M2 13
TEX3.0 65 16 WORDSTAR 3.0 294 a5 ANALYST
LT86 94 8 b X (Flle management Reporting System) 147 13
x MAIL MERGE 3.0 (requires Wordstar) 88 12 NaD (Name and Address selection
ZSID 1.4 65 16 SPELLSTAR 1.2 (requires Wordstar) 147 T 6 13
WORDSTAR TRAINING MANUAL 21 QSORT 65 13
ELECTRONIC ACCOUNTING WORDSTAR CUSTOMIZATION NOTES 59
WORD-MASTER 1.7A 88 26
SERVICES TEX-WRITER 2.6 M 0 SUPERSOFT INC.
4
LINEAR & GOAL PROGRAMMING 200 10 SYPER-SORT 1.6 e 2% DpiagNosTICS 1 53 1N
DATASTAR CUSTOMIZATION NOTES 59 TERM 85 8
FOX & GELLER CALCSTAR 1.2 176 29
QUICKSCREEN FOR DBASE-II 103 14 APPLE VERSIONS SYNTAX SOFTWARE LTD.
QUICKSCREEN FOR CBASIC/CB-80 103 14 CP/M TUTOR 55
QUICKSCREEN FOR MBASIIC :gg ;: WORDSTAR 3.0 221 44
QUICKCODE FOR DBASE-I MAILMERGE 3.0 {requires Wordstar) 74 12
SPELLSTAR 1.2 (requires Wordstar) 115 . TDL SOFTWARE
GRAM BUSINESS SnasTARMBI08 W1s 22 (Technical Design Labs)
SYSTEMS LTD. CALCSTAR 1.2 115 29 BUSINESS BASIC 80
DISKREV 65 13 ZTEL (Text Editing Lang.) 35
DISKLENE w ¢ MICROTECH EXPORTS LINKER 3
DISKORG 50 6 REFORMATTER CPMe«slBM 147 20
DISKED-2 65 8 2
DISKTOOLS-1 (DISKREV-DISKORG) 90 15 BERORMARTERICEMEDE 157 ¥
DISKTOOLS-2 (DISKTOOLS-1+
DISKED-2) 145 19 | CP/M - 86 CP/M - 80
NEW ANTHONY ASHPITEL ASHTON-TATE
ORDER INFORMATION TYPING MASTERS d BASE-Il v 2.38 a7
s
When ordering CP/M soltware please specify the format you PRODUCTS BUSINESS VERSION 25 23 MICROFOCUS
require. Atl software items are subject to VAT. Manuals. when CORAL-86 825 25
purchased separately. are not subject 1o VAT. Please add MICROFOCUS LeveLz cosoL ws 0
Full £3.75 (plus VAT) for postage and packing for the first item Cis COBOL 425 25 '.:EVE'[ 2 ANIMATOR 418 28
descriptive purchased. and then £1.00 for each extra item. For overseas FORMS-2 M0 w0
please add £6.50 per item and then £1.50 for each elha item :gxl_‘_;%"csm gg: 33 MICRO INTEGRATION
Cataiogue: required. Most soft: in this adverti LEVEL-2 FORMS -2 110 W gisyNe 80/3780 525
Habl from stock and a 72 hour relum service is (hereby offered on LEVEL-2 ANIMATOR 475 25 g)SYNC B0/3780 (ASCII) 525
avallable mosl prepaid orders. These details and prices are ail current BISYNC 80/3270 (BSC) 525
£1 — as of November 1982. Our prices reflect an exchange rale of SAPPHIRE SYSTEMS BISYNG 80/HASP 978
U.S. $1.7 10 £1.00. (Telephone at time of purchase to confirm MAR S 295 25
deductable latest prices.) All payments must be In Sterling and drawn MICROPRO INC.
rom N | sonesta X bk AESTR BRI 3
MAIL ORDER - TELEPHONE ORDER - VISIT - Send Cash. '« ;
first Cheque, Postal Order. IMO Access or Barclaycard/Vlsa | IBM PC-DOS ORGANIC SOFTWARE
purchase number to Inter o e e MILESTONE 763
Room PCW, 8 Cambddge House, Cambridge Road MICROPRO INC )
Barking, Essex (G118NT. — : . PEARL INTERNATIONAL
MAILMERGE (Aequires WORDSTAR) 28 PERSONAL PEARL 180
. e \ SPELLSTAR (Requires WORDSTAR) 147 PEARL-3 218
MED'A A ND Cromemco System 2 DD/SS RX IMSAI VDP-80 V A1 Nascom/Lucas N1 SD Systems 5.25in R3
CSSN Backup T1 Industrial Microsystems 5000 RA  NCR 8140/9010 Al SD Systems 8in Al
FORMATS Cyler 8" Al Industrial Microsystems 8000 A1 NNC-80 A1 Sharp MZ-808 R7
Datapoint 1550/2150 Al Intel MDS SD A1 NNC-80W A1 Sharp PC-3201 R8
Altos A1 Dec VT 180 SSDD RV Intertec Superbrain SSDD RK  North Star Advantage P2 Sheilton Signet RK
APPLE CP/M-80 13 Sector RG Delta Systems Al Intertec Superbrain QD RS North Star Horizon SSSD P1 Spacebyte Al
APPLE CP/M-80 16 Sector RR Dynabyte DB8/4 A1l |SC Intercolor 8063/8360/8963 A1 North Star Horizon SSDD P2 Tarbell 8in Al
Blackhawk Micropolis Mod I Q2 Exidy Sorcerer + CP/M-80 Q2 |TT 3030 DSDD R1  North Star Horizon QD (MPI CP/M) P3  TEI 8in Al
British Micros Mim} RK Exidy Sorcerer + Exidy CP/M-808" A1 Micromation A1 North Star Horizon QD Televideo DSDD S5
Calltornia Computer Sys 8 In Al EXO Al Micropolis Mod Il Q2 {Other CP/M) P2 Torch N2
CDS Versatile 4 Q2 Gemini Galaxy | NI Morrow Discus A1 Nylac Micropolis Mod 1l Q2 Toshiba T200 DSDD ‘SF
Columbia Data Products 8 in At Heath H8 + H4a7 Al Mostek A1 Osbome-| RP TRS-80 Modeil + Shutfle-
Comart Communicator CP50 P2 Hewlett-Packard 125.8in Al Multi-Tech 1 Q2 Pertec PCC 2000 At board 8in Al
Comart Communicator CP100 P2 I1BM PC-DOS SSDD C1 Muitl-Tech 2 Q2 Rade 1000 SSDD RL TRS-80 Modell Il Al
Comart Communicator CP200 P2 18M PC-DOS DSDD C2 Micromation A1 Rade 1000 DSDD RM Vector M2 Q2
Comart Communicator CP500 P2 |BM CP/M-86 SSDD C3 Micropolis Mod 1 Q2 Rair Black Box RE Vector Systems 2800 Al
Compal-80 Q2 {BM CP/M-86 DSDD C4 Morrow Discus A1 Research Machines 5.25in RN Vector Systems B Q2
CPT 8000 Al ICL-PC RE Mostek A1 Research Machines 8in Al Vector VIP Q2
Cromemco System 3 A1 ICL DRX Series A1 Nascom {Gemini Drives SSDD) R3  Robotron 5* N3 Xerox 820 5.25in S6
Cromemco System 2 SD/SS R6 ICOM 3712 Al Nascom {Gemini Drives DSSD) R7  Robotron 8” A1 Xerox 820 8in Al

ROOM PCW, 8 CAMBRIDGE HOUSE, CAMBRIDGE ROAD, BARKING, ESSEX IG11 8NT, ENGLAND
Telephone: 01-591 6511 Telex: 892395



QUALITY PRODUCTS FROM THE HOME OF MICROCOMPUTER SOFTWARE

O RING 0I-3591 6311

SAVEOVER w HEN YOU ORDER ONE OF THESE
20%! SUPER ALL STAR PACKS

ALL-STARWORD
PROCESSING PACK.

Here's your chance to get the best

word processing package at the

best price ever. The All-Star Word
Pack from MicroPro — WordStar ®
MailMerge ™ and SpellStar™ —
makes it easy.

With the All-Star Word Pack, you
can:

* Write letters, articles and reports
in a fraction of the time you do
now

® Print mailing labels at the touch
of a key

* Send out personalized form letters

without typing them individually

® Make sure every word is spetled right

every time, and much more.

WORDSTAR: The No. 1 selling word-
processing software. The industry
standard because it's simple to
learn for basic word processing, yet
packed with so many
sophisticated features, you'lt

never outgrow it.

MAILMERGE: The easy way to
send personalized form letters at

a traction of the time and

expense of individually typed
letters. MailMerge also creates
invoices, prints mailing labels,

and produces documents using
commonly used paragraphs.
SPELLSTAR: The quick way to
help make everything you write
letter-perfect. SpellStar checks
every word in your WordStar
documents against its 20,000- word
dictionary-on-a-disk. You can
freely add words to SpeliStar's
dictionary or create your own
special dictionaries for such
things as technical terms or
client names.

ALL-STAR DATA PROCESSING PACK.

Three of the most powerful data handling products you can buy — at very special savings while supplies last. With MicroPro’'s
DataStar™ CalcStar™ and SuperSort™ , you can easily automate many of your most important record-keeping tasks for remarkable
gains in productivity, plus forecast what you'lt need to make your business grow.

With the All-Star Data Pack you can:

e Create an inventory system that lets you check and update instantly

* Maintain customer lists accurate to a letter

e Prepare financial forecasts in a matter of minutes, and much more.

DATASTAR: Enter, update and retrieve virtually any kind of information you use in your business — such as customer records,

shipping schedules and inventory records — in seconds. DataStar molds itself to your expanding needs.

CALCSTAR: The electronic spread sheet and financial planning tool that helps you make better business decisions. What if you add
more product fines? Hire another employee? Lower prices? CalcStar helps you make projections that show you the tinandéial effects of
your decisions.

SUPERSORT: Sorting, selecting and merging data with remarkable speed and convenlence. For example, SuperSort can take your
customer list from DataStar and create a whole new file of customers identified by post code, last date of contact or other characteristics
that you choose.

M
ORE GOOD REASONS |

MAIL
ORDER

TELE-
PHONE

CREDIT
CARD
ORDER

* VISIT »

Trade
Enquiries
Welcome




Spectaim

GommodoreVIG-20

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

o The VIC-20 represents superb value-for-money

. e from SPECTRUM. A truly expandable computer
el system which can be as simple or as complex as
New spectrum Centres now at your needs require. Ideal as a-home micro with a

large number of educational and games cartridges

Hon"c““nc“ available. Equally, with additional memory
3 Al Wiy ; £ e Pl expansion, a disc drive and printer, it becomes

suitable as a small business system, powerful

nnc“rnnn Mhais enough for stock control, book-keeping and
% J ¢ = mtey payroil generation.

A 7 ’ pL )kl W Memory expandable to 32K W High resolution

GT vnnMﬂ“T“ : - (full PET type) graphics @ 16 Screen colours and
= 8 border colours W Plugs in to your T.V. or monitor

= B Add Disk Drive & Printer for impressive 170K

NEW MAlnEN : ’ - Byte system W Can act as an intelligent terminal

for a larger computer.

I.“ND“N W1 " i L STOBSERESS . . . . .
and just opening or Sﬂnsmlﬂnﬂl NEW lnw D"ce SUPER x2

opening soon in 64K nYNAMIc
octi i | £ 1 3P0 st
LONDON SE15

|NCLUD||\|G EXCLUSIVE TO SPECTRUM!
KILMARNOCK (£121.65 Exluding VAT e LUE O L s ot e time &

Unbellevable-but-true, now you can up grade your
VIC-20 from 3.5K to a massive 67§ RAM. Enables

Exc. VAT Inc. VAT Exc. VAT Inc. VAT | 10 conjunction with other expanslons to increase

VICC2N cassette unit. .. £34.00 £39.10  Programmers Aid cart... £27.50 £31.63 | total memory up to 152K-using the VIC memory ex-

8 P panslon board. The SUPER X-2 will make your VIC-
VIC Printer £185.00 £212.75 Machine Code £27.50 £31.63 20 the biggest little micro in town!

, VIC Single floppy disk Basic (1) £13.00 £14.95 "
drive (5%") £260.83 £299.95 Spectrum LOW price
: 3K RAM £24.00 £27.60 BOOKS

8K RAM £34.00 £39.10 Learn Computer Programming with
16K RAM exp. cartridge. £59.00 £67.85 the Commodore VIC £1.95 No VAT
Super exp. Hi Res VIC Revealed £10.00 No VAT
cartridge £2750 £31.63 VIC 20 Prog. Reference
~ ' Joystick £652 £750  Guide £14.95 No VAT |"C VAT
pnce Games paddles £11.74 £13.50  VIC Computing Magazine  £0.95 No VAT (£99.95 excluding VAT)
® .

New!

The ideal family computer!

SPECTRUM is a rapidly expanding group of
independent retailers who specialise in selling
home computers. Our group policy is simple - WE
WON'T BE BEATEN ON PRICE! ~ our BULK

BUYING ensures this. We select and buy the best

and pass the savings on to YOU, the customer. .
We GUARANTEE that if you find an item currently JUSt AI'I'IVIng - HUHHY!
advertised and in stock at another dealer and at a . . - . s il
better price than ours — WE WILL MATCH THAT Limited stocks are justarriving of this super lIMITED
PRICE ON THE SPOT. new micro. Just look what it offers!

After Sales care M 64K Ram M Z80 processor option o B STOCKS

M Dedicated video chip [l Sprite gra- UN”

SPECTRUM service centres will ensure that A a 9
should your machine ‘go-down’ we will get it PhICS . MUSIC Synt.heSIZer . Prestel
running again as quickly as possible. We also link IR High resolution graphics (320 x ; I_Eﬂ'
offer extended warranties at reasonable prices 200) . 16 COlOUTS and IOtS more o — — &

o0 !- ask your SPECTRUM HOME COMPUTER

CENTRE for full details. H Unbellevable value at only £173.00 from SPECTRUM! British built and deslgned it's one
ec ru m rl ce of the most impressive micros to appear tor quite Some time, Extensive facilities include
highly advanced colour graphics. Just look at this top ifi Powerful

32K RAM (expandable to 64K Bytes) @l 9 Colour. 5 resolution Display. ll Extended

co"PUTEn DEALERS' Microsoft colour BASIC (as standard). Il Advanced sound with 5 octaves - 255 tones
M Professional style editing, e.g. extract line, auto find reinsert. il Protesslonal quality
i P, ! i -
{SRRICEEE S SRRt Daalatsi) BASIC on thia.machin 1 a1y (2".2':.'.0"..‘23'17.'?mfcr?.iﬁi“éo&iﬁ‘;'S'ﬁ.'?.Z's"iii'p.‘é';‘-’
If you would like to know more about @ Uses almost any cassette recorder. [l Standard file handling ON TAPE.
becoming a SPECTRUM APPOINTED
DEALER on an exclusive area basis, |NC Dec‘rum p"ce Pﬂce inc.
please contact MIKE STERN or VAT
ALAN WARREN on (07073) 34761. S — - ol ol n £19%9h5|
Spect[um (U X ) Ltd., (299'99 ex(:ludlng VAT) us wide range of games, egucationa personal finance carts, available

Burrowfield, m i
Welwyn Garden City, Herts.

84 PCW Not all stores carry every advertised item, please phone before making a journey — Prices conrect at ime of going to press E. & O.E.




ATARI

800 16K

RAM

ilEWlow price ! ATARIBOO
W

~Sensational tldAUAMIHIHIAN

A,

O

g

TRADE-IN ALLOWANGE

on your old computer
when you purchase an

ATARI 800
from Spectr

o

4ere's a tremendous opportunity to trade in your old Micro
Computer at SPECTRUM and take a full £40 off the price of the
superb ATARI 800. Yes, for a strictly limited period, SPECTRUM
will allow £40 for any micro, your ZX-81 (or even your IBM!) etc.,
whatever the age whatever the condition, when traded-in
against a new ATARI 800. The ATARI 800 features a typewriter
keyboard for fast and easy data entry. It has a 16K memory that
an be easily expanded to 48K with convenient, slip-in ATARI
Memory Modules. So you have more power available to run
more sophisticated programmes. The ATARI| 800 is expandable
which means you can build the computer system you want
‘oday, knowing that it will grow to meet your needs tomorrow.
You can add printers, programme recorders, disk drives and
more. Call into your nearest SPECTRUM centre and ask to see
the ATARI 800 today.

Sensational NEW LOW Price

L] 99
INC.
V.A.T.

{£347.82 excluding VAT)

ew! LYNX 48

ust look at this super new LYNX Micro - an incredible 48K of memory as
tandard and that’'s expandable to 96K, 128K, or even 196K! For just
225.00 INCLUDING VAT the LYNX is exceptional value and exceptionally
ersatile. All LYNX’s ‘add-on’ connections are standard types. The
nassive memory and high definition colour graphics make it a top-value
hoice for the home or office (with 128K of RAM, the LYNX can become an

ATARIA00

16K RAM

£198.95

INCLUDING V.A.T.
(£173 excluding V.A.T.)

Additional INC. EX.
Equipment VAT VAT
Program Recorder £49.45 {£43.00
Disk Drive. .. £299.00£260.00
Thermal Printer.. £198.95£173.00
Interface Module. £135.00 £117.39
Accessories

16K Ram Pack... £65.00 £56.52

"

HURRY!

This offer is for
a limited period

(Offer Ends Dec. 24th 1982)

s

-

W
L-'1
ATARI

THERMAL PRINTER

£198.95

INCLUDING V.A.T.
(£173 excluding V.A.T.)

ey

Paddles {Pair). ..
Joysticks {Pair). .
Printer Cable. ...
RS232C Cable . ..
Monitor Cable. ..
Thermal Paper. . .
Dos. 2 Master
Diskettes

£13.99 €12.17
£13.99 1217
£28.50 £24.78
£25.00 £21.74
£25.00 £21.74
£4.00 {3.48

£21.99 £19.12

| equipment

/
ATARI
DISK DRIVE

£299.00

INCLUDING V.A.T.
(£260 excluding V.A.T.)

Books and Manuals

Wiley Manual.... £5.99 £5.21
Basic Reference

Manual £5.99 £5.21
Dos. 2 Manual... £5.99 f£5.21
Dperating System

Listing. £11.99 £10.43

Dos. Utilities Listing £3.99 £3.47

FULL RANGE OF SOFTWARE AVAILABLE — SEE OUR *‘SOFTWARE BEST SELLERS’

0 characters-per-line word processor!) Take a look at the LYNX - a

nemorable bargain from SPECTRUM, but please phone to check stock
osition before making a journey as this new machine is bound to be in

reat demand.

spectium LOW Price £229

(£195.65 excluding VAT)

Including
VAT

MORE SPECTRUM LOW PRICES (%™

Spectrum Computer Centres have no connection whatsoever with the ZX-Spectium Computer manutfactured by Sinclait Research Lid.

PCW 85



Spec

SOFTWARE

The Best Sellers from Spectrum

For ATARI

Cartridges

New! SUBMARINE COMMANOER
New! JUMBD JET PILOT. .

STAR RAIDERS .........
MISSILE COMMAND
CENTIPEDE. . .. bo
PACMAN . ...............
Cassettes

EASTERN FRONT 1941

INVITATION to PROGRAMMING (Part 1) ... ... .....

INVITATION to PROGRAMMING (Part 2) ... ...
INVITATION to PROGRAMMING (Part 3} .
SNOOKER & BILLIARDS .. .. .
DARTS ...........

For VIC-20
Cartridges

STAR BATTLE. ..
JELLY MONSTERS
ADVENTURE LAND.
PIRATE COVE . .....
SARGON |1 CHESS ..
MOLE ATTACK. . ..
Cassettes
INVITATION to BASIC (Part 1}.
INVITATION to BASIC (Part 2)
SUPER WORM o
SPACE STORM . .
FROGGER . ..

BBC MASTERMIND
QUIZ MASTER . ...
NIGHT FLIGHT
MYRIAD

For DRAGON
Cartridges
COSMIC INVADERS
GHOST ATTACK......
CAVE HUNTER .. ....
STAR SHIP CHAMELION .

Inc VAT
£34.34 Cassettes
£38.88  QUEST...........ooooiiiiieaniniain,
...£29.99  MAONESS and the MINOTAUR ..
£29.99  SELECTION of GAMES.
£29.99  DRAGON MOUNTAIN......
....£29.99  FLAG.......
SELECTION of UTILITIES. .
£22.50
£19.99 For SHARP MZ-80-A
£22.99 Cassettes
£22.99 PAKMAN . ... .. ... .. ... ...
£19.49  FROGGER
£19.49  FENODER......
TOMBS of KARMAK.
GOLLUM ........
ASTEROIDS. .. ..
£19.95 W OTHELLD . .
1T R
£24.95 ' aaagaoe
SPACE INVADERS. .. ..o
...... £20.95 Lo
o - -
£19.95  gor TEXAS
Cartridges
£14.95 1) NVADERS .
£18.85  giASTO ... ...
£4.43  MUNCHMAN . .
£6.49  (yess.
£9.48  ar7ack
£9.99  Jppgzap. . ...
£9.39  gneceR. .
£4.49 Cassettes
£9.43 g1 DIES but GOODIES (1)...
OLDIES but GOODIES (2). .
£19.95 For SINCLAIR
£24.95  FLIGHT SIMULATION
£19.95  SPACE RAIDERS & BOMBER. .
£19.95 Plus a large selection of games 1rom

Inc VAT

....... £9.20
. £9.20
.. £6.33
.. £9.20
. £9.20
..... £9.20
...£12.08

. £6.,33

. £6.33
.£16.68

....£18.95
...£22.95
oo......£26,95
..... £35.95
.....£22.95
...£22.95
..£22,95

£9.50
. £9.50

. £5.95
£4.75
£3.95

Plus many rhany more at your local SPECTRUM dealer NOW !

N

Stop Press....

Coming soonin 83

ORIC 48K

and

JUPITER AGE

Check with your local
SPECTRUM for turther details

Not all stores carry every advertised item, please phone before making a iourney — Prices correct at time of going to press E.
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ask your local
details.

ow available from SPEC-

TRUM centres the top sell-

ing SINCLAIR ZX81 . var
SINCLAIR IX . . £49.95
16K RAM pack . £29.95
IX Prinfer . . £59.95

Cassettes available from £3.95 please
SPECTRUM dealer for

NASCOM

SPECIAL EDITION

For the computer enthusiast ~ if you're looking for a
machine to take you way beyond the sphere of a normal
micro then you need look no further than the NASCDM
SPECIAL EDITION.

Spectrum LOW price £494.44

(£429.95 ex VAT) ¢ VAT

48K RAM PIU!] inboard £l49 50

inc VAT

SANYO

U

SEIKOSHA

GP-100A Graphic Printer

Now a top quality
graphic printer at a
price you can afford. The
SEIKOSHA GP-100A - Terrific value
at under £200 from SPECTRUM. Standard

Centronics compatible interface for easy link-up with most micros. [l Fu

graphics capability. [ Printing speed 30 chars/sec.

Double widi

character output under software control. [l Graphics, character and doubl
width character can be intermixed on same line. [l Paper width adjustabl

up to 10°° - tractor feed. {8 Print position addressable by character or do

Spectrum mw price £189-00.c.~
VAT £217.3

Also INC. EX. INC.

Available VAT VAT VAT VAT

GP-100VC (for APPLE SERIAL. £45.00 £51.7

VIC-20)....... £199.00 £228.85 APPLE

GP250X 50cps. £230.00 £264.50 GRAPHIC . .. £55.00 £63.7

Optional Interfaces for VIDED GENIE.. £36.00 £41.4

GP-100A/GP-100VC Cables for BBC

RS232.... £70.00 £80.50 MICRO, ACORN,

MZ80-A. £60.00 £69.00 DRAGON ... .. £19.09 £21.9

EPSON PRINTERS

Chosen by SPECTRUM for their reliability, the superb new top quality
graphic printers from EPSON. New features include super & subscript,
underlining & deletion. If you're looking for an up-market printer at 2
down-to-earth-price, call in and see the EPSON range at SPECTRUM.

-

EX. INC.
Model VAT VAT
MX80-T3 . £329.00 £378.35
MX80 F/T Type Ili.... £369.00 £424.35
MX100 Type [ll...... £469.00 £539.35

Please see your SPECTRUM dealer for \
prices of INTERFACE/CABLE options.

OON'T oo
Programming the ZBO

& Programming the 6502 .

! Your First Computer .

H BASIC Handbook (2nd edition)

z A-Z of Computer Games

; Atari Basic .

¢ Basic ""BASIC"

BASIC Computer Games

We stock an extensive range of books to help you.
Here are just fow to whet your appstite.
CP/M Handbook. ...

BASIC Computer Programs for Business {VOL I)

h

NO VAT ON BOOKS

Exc.VAT Inc.VAT. L
Shim 3G Cassette Recorder {for use l pnINCE ]2 G'een
with Nascom and Cragon). £26.04 A
CTT 3106 14° Colour TV Set £199.96 £229.95 M[]n"[][
ACCUTRAK
C12 Cassettes £0.43  £0.50 ONLY
Single stded. double density disks(for
Commodore, Atart, Apple, Tandy etc. £1.70 £1.95 £98.00
Oouble sided, double density disks
{for Sharp and Superbrain). £2.87 £3.30 Inc, VAT
Single sided. double density double track i (£86.00 ex. |
disks {for Nascom and Commodore 8050} £2.30  £2.65 ‘Ex VAT Inc. VAT
Disk Bank Interlocking cases for diskertes £3.91  £4.50 Prince 127 Monitor £86.00 £98.00
Oisk head cleaner £13.00 £14.95 Sanyo 12” SM-12H £84.00 £96.60
Single part 11” x 93" printer paper, Sanyo 14" SCM-14H
box 0f 2200 sheets £10.39 £11.95 Colour £350.00  £402.50

& O.E.



LES PRICE!
SHARP PG-121
complete with
Cassette/Printer interface

sensational SGOOP Offer!
Pocket Computer

aooe 32000083
Oowe
1o} Je-f +F -]

L
Incredible
Value from Spectrum!

' ONLY ‘l
\£05.90,

nvﬁa Inc.'
COMPLETE '

Sam

SHARP PC-1211

Pocket computer complete with CE-121
Cassette Interface

M ldeal for SCHOOL, OFFICE or HOME use W High
performance functions with easy to understand BASIC
language Wl Cassette Interface allows sasy connection
to almost any tape recorder for storage of programmes
and data, etc, f] 24 Digit alphanumeric dot matrix
display [l Plus many more top features.

Spectrum LOW price £69.95 72+

Here's a tremendous SCOOP OFFER from
SPECTRUM -the SHARP PC-1211 Pocket
Computer, a ready-to-use set up complete

with printer & a cassette interface. And ALL

for an amazing £95.90 ex. VAT. THAT'S
LESS THAN WHOLESALE PRICE! Employ-

ing BASIC language. Complex interestrates,
budget, statistics, engineering and architec-
tural formulae can be handled quickly and
easily. Connects to almost any cassette recor-
der. If you're looking for a pocket computer
you must take a look at this sensational offer
from SPECTRUM —FIRST!

£68.42
inc. VAT

‘.~

&
= FREE' %

£75 WORTH '
of software'

e et with every MZBOA
T AR
SHARP MZ-80A

Desk top genlus! — the all-In-one SHARP MZ-80A. A personal computer designed
with the serious user in mind. ready to run the moment you get It home. Built-in
keyboard, CRT 9" display and cassette data storage with 48K RAM. The BASIC
with extra useful additions, offers quite a powerful micro for the home or business.
@l 4K Byte ROM + 48K Byte RAM + 2K Byte Video RAM W ASCII profiled
keyboard + numeric pad Wl 2 page Video RAM allows screen to be scrolied up
or down. [l CP/M available.

. Price inc.
SpecirumLOW price £479.00 ::
a £546.25
SHARP PERPHERALS FOR EXC. INC EXC. INC.
MZ80A VAT VAT VAT VAT
Twin floppy disk unit (inc. 1/0 card, MZ80 P5 Printer. .. ....... £349.00 £401.30
diskette, Manuat & Cable)....... £689.00 £792.35 MZ80 P8 Printer.. . .. .. £409.00 £470.35
Twin floppy disk unit {5§") only.. £590.00 £678.50 MZ80 P4 Printer.. .. . £745.00 £856.75
Single floppy disk unit only. £400.00 £460.00 Printer Interface .. £30.00 £34.50
Floppy disk interface card. . . £100.00 £115.00 P4 Cable ..... =B £33.00 £37.95
Floppy disk cable .............. £24.00 £27.50 Universal Interface Card... ... £45.00 £61.00
Master diskette and manual. . ... £31.00 £35.66 Assembler Tapes & Manuals. . £42.00 £48.30
Expansion unit (disk drive or FDOS .. £85.00 £97.95
printer). .........oooiiiionn _ £100.00 £115.00 MX80K to MZ80A Converter Tape. £10.00 £11.5D

There’s a Spectrum

Centrenearyou...

ALFRETON

Gordon Harwood, §9/71 High
$1.0773 832078

ASHFORD

Ashiord Computer Centre,
2 Station Parade, Clarendon Rd.
07842 44955

BANBURY

Computer Plus, 2 Church Lane.
{0295} 55890

BASILDON

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

BASINGSTOKE

Fisher’s, 2/3 Market Place.
0256 22079

BATH

Software Plus, 12 York St.
022561676

BIRMINGHAM

Sherwoods, Great Western
Arcade. 021236 7211

BRADFORD

Photosave, 18 Cheapside.
0274 308598

BRIGHTON

Capricorn, 1 Queens Rd.
027329634

CAMBERLEY
Camaera Arts {Micro Computer
Divlsion), 36 High St.

{0276) 65848

CAMBRIDGE
KP Ltd., 12a Kings Parade.
022368087

CANTERBURY

Kent Micro Systems, Congquest
House, 17 Palace St.0227 50200

Randall Cox, 18-22 High St.
Arcade. 0222 31960

Maxton Hayman Ltd.,
§ Broomfield Rd. {0245) 354595

COVENTRY

Coventry Micro Centre,

33 Far Gosford St. {0203) 58942
DARLINGTON

McKenna & Brown,
102 Bondgate. {0325) 59744
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Thorpe, The Spot. 0332 44760
DONCASTER

Briarstar Computer Centra
13 Netherhall Rd. 030267135

Vennats, 71 English St.
0387 4547 {Just Opening)

EDINBURGH

The Silicon Centre, 6-7 Antigua
$t.031 557 4546

Victosr Morris Ltd., 340 Argyle
St. 041221 8958

GLOUCESTER

The Modsi Shop,79-81 Northgate
St {0452) 504691

GUILDFORD

The Model Shop, 23 Swan Lane,
{07072) 0483 39115

HARROW

Camers Arts (Micro Computer
Division}, 24 St. Ann’s Rd.
1-427 5469

HATFIELD

Microworld, 2 Crawlord Rd.
{07072} 64137

o

Channel Dne, 174 High St.
040 24 75613

The Computer Centre
{Humberside) Ltd., 26 Anlaby
St. (0482) 26297

HYDE

Pase, 213-215 Market St.
061-366 5935

IPSWICH

Brainwave, 24 Crown St.
{Opening Soon)

KILMARNOCK

Vennals, 49 Foregate
0568 32175 (Just Opening)

LEEDS

Bass & Bligh, 4 Lower Briggate.
0532 454451

LEICESTER

Youngs, 40-42 Belvoir St.
0533544774

LONDON SE1

Vic Odden’s, 6 London Bdg. Walk
01-407 6833 {Just Opening)

LONDON SE9

Square Deal, 375 Footscray Rd.,
New Eitham. 01-859 1516

Castlehurst Ltd., 152 Rye Lane,
Peckham. 01-639 2205
{Just Opening)

ASP Micro Systams, 185 Upper
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LONDON N.20

Castlehurst Ltd., 1291 High Rd.
01-446 2280

LONDON W1
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01-724 23N

Electroleisure, 120 Notting Hill
Gate.01-221 7029

Camera & Computer Centre,

=
=
2
=
>
~
P
~
jas}
a
3
4

MANCHESTER

Lomax Ltd., 8 Exchange St.,
St. Ann’s Sq. 061 8326167
Mr. Micre Ltd., 69 Partington
Lane, Swinton, 0617282282
open Thurs.-Fri.-Sat. till 8 p.m.

MIDDLESBROUGH

McKenna & Brown,
190 Linthorpe Rd. 0642 248345

NEWCASTLE-ON-TYNE
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& Computes Mart. 16 Northum-
berland Ct. D832327461
NEW MALDEN

Surrey Micso Systems,
37 High §t. 01-942 0478

NORTHAMPTON

Basic Computers & Systems
Ltd., 72 Kingsthorpe Hollow,
0604 710740

NORTHWICH
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OLDHAM

Home & Business Computers
Ld., in store at The Mall,
119 Union St. 061-633 1608

PAIGNTON

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

PEMBROKE

Randall Cox, 19 Main St.,
064 668 2876

PRESTON

Wilding's, 49 Fishergate.
0772556250

David Saunders Computer
Centre, 8 Yield Hall Pice,
073458079

ROCHFORD

Channel One, 17 Golden Cross
Parade, Ashingdon Rd.
0702 540455

RUGBY

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

ST. AUSTELL

A B &C Computers,
11 Brookstone Rd. {0726) 64463

STAFFORD

Computerama, 59 Forgate St.
{0785) 41699

TEDDINGTON
s*Andrews ™, 49 Broad St.
01-9774N86

WALLINGTON

Surrey Micro Systems Lid.,
53 Woodcote Rd. 01-647 5636

WATFORD

SAS Microsystems Ltd.,
94 The Parade, High St.
092326602

WEST BROMWICH

Bell & Jones, 39 Queens Sq.
0215530820

Computer City, 78 Victoria Rd.
0514203333

Wilding Ltd., 11 Mesnes St.
0942 44382

Harpars, 71-73 Commercial Way.
04862 61061

WORCESTER
Devid Waring Ltd., | Marmion
House. High St. 090527551
GT. YARMOUTH

Tony Hood Efsctronic,
26A Markat Gate Shopping Centre
0493 3143

York Computer Centre,
7 Stonegate Arcade. 0904 641862
(Just Opening)

Up to £1000 INSTANT CREDIT with a
SPECTRUM CHARGECARD

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

(Typical APR 30.6%)

COMPUTER DEALERS!

{or prospective Computer Deaters|)

If you would like to know more about becoming a
SPECTRUM APPOINTED DEALER on an exclusive area
basis, please contact MIKE STERN or ALAN WARREN on

{07073) 34761

Spectrum (U.K.) Ltd., Burrowfield, Welwyn Garden City.

Herts

Spectrum Computer Centres have no connection whatsoever with the ZX-Spectrum Computer manutactured by Sinclais Research Ltd.

V.A.T.

You will see that we guote our prices

both including VAT and excluding VAT
no hidden 15% to suddenly up-lift

your bilt but also making our prices

easier to compare with our competitors.

Istes.

MAIL ORDER

When it comes to MAIL ORDER our
service is FAST{ with SECURICOR
DELIVERY to anywhere in the British
Ask your nearest SPECTRUM
dealer for further details at time of
ordering.

PCW 87



comart
ommunicator

How has Comart's controlled, down to earth
development strategy kept Communicator a firm
favourite in the UK, and the leading candidate to
reverse the tide of microcomputer imports?

New Range Additions The Communicator
range has broadened to add a new 20 Megabyte 5"
Winchester Hard Disk Drive System to the already
well established 5 Megabyte and floppy diskette
models. Another new system offers 8" floppy disk
drives for compatibility of data transfer. With the
associated tape and additlonal Winchester back up
systems that adds up to eight basic models — all in the
same neat, stackable, casing — all based on S100 bus
construction to keep future options in memory, users,
peripherals and interface requirements wide open.

New System Additions Communicator
operating systems continue to broaden both in
options and facilities. An improved CP/M offers
enhanced diagnostics, for example, and auto boot
from Hard Disk. These basic improvements are
reflected in the now tried and tested Communicator
muiti-user MP/MI™, which also provides for full
CP/M™ compatibility.

New Communications Options
Communicator now offers CP/Net™ and RBTE
communications protocols. Individual Communicator

Systems can now operate as intelligent information
terminals, integrated with either existing mainframe or-
mini computer installations, or be part of a shared
resource or communications network.

New Range of Terminals Find out more about
Comart’s new smart VDU. It's a new advanced
ergonomically designed unit. It has a 105 keyset
detached keyboard, soft green phosphor tilt screen,
and a low profile foot. Its a perfect compleément to the
Communicator in both styling and performance.

Some things don't change Communicator still
has Comart’s established dealer network and
nationwide after sales service back up, supporting
thousands of Communicators already at work
throughout the UK.

And In the Future? Behind all these
innovations are advanced programmes of research
and development. Soon Comart will be bringing you

16 bit, multi processor and distributed processing

systems. This is your guarantee that Communicator
will continue to keep pace as microcomputer
technology progresses.

To find out more about Communicator
today, call us now on 0480 215005.

Main Dealers

Birmingham The Byteshop 94/96 Hurst Street Tel 021-622 7149
Dublin Lendac Data Systems 8 Dawson Street Tel 0001 372052
Glasgow The Byteshop Magnet House 61 Waterloo Street

Tel 041-221 7409 Leeds Holdene Bray House Leicester Place

Tel 0532 459459 London The Byteshop 324 Euston Road NW1

Tel 01-387 0505 Digitus Lading House 10/14 Bedford Street Covent
Garden WC2 Tel 01-379 6968 Jarogate 197/213 Lyham Road Brixton
SW2 Tel 01-671 6321 Manchester The Byteshop 11 Gateway House
Piccadilly Station Approach Tel 061-236 4737 Nottingham

The Byteshop 92a Upper Parliament Street Tel 0602 40576
Southampton Xitan Systems 23 Cumberland Place Tel 0703 38740

A member of the A;v Comart Group of Companies I

SPECIALISTS IN MICROCOMPUTERS

Comart Limited, Little End Road,
Eaton Socon, St Neots, Cambs PE19 3JG
Tel: 0480 215005 Telex: 32514 Comart G

Dealers

Aberdeen MOM Offshore Tel 0224 22863 Bedford Remdex Bradiey Tet 93 68581
Cambridge Cambndge Computer Store Tel 0223 65334 Edlnbuvgg;oldene
Microsystems Tel 031 557 4060 Glenrothes Computer Services | land) Tel 0552
773710 Blackpoot Westemn Computers Tel 0253 404676 Manchester NSC Computers
Tel 061 832 2269 Norwlch Angita Computer Centre Tel 0603 29652 Worthing Ace
Computing Services Tel 0903 35411 Middlesbrough Aztech Tel 0642 222621 Barking
Moidavia Teil 01-591 8511 Beifast Cardiac Services Co Tel 0232 625566 Wilmslow
Holdene Tel 0625 529486 Colchester Eurotec Consultants Yel 0206 72538
Huntingdon Westcom Tel 0480 217217 Luton M E Marketing Tet 0582 31806
Middiesex/Berks Newbury Data Recording Tel 0784 61141 Sheffield Hallam
Computer Systems Tel 0742 663125 Watford Lux Computer Services Tel 0823 29513
Aylesbury J K Wakeford Assoc Tet 0296 27473

CPM, MP/MIl and CP/Net are all trademarks of Dwgral Research Inc.



‘Now the world’s mostingenious
database program writes letters,
you’ve found the ultimate
business solution. And the Delta
is a true transactional database —
this is the biggest breakthrough
for microcomputer users to
date’

Nick Horgan, Managing Director, Compsoft Ltd.

IN

TN

If part of your microcomputer’s job is to store
information, you need Compsoft’s Delta.

Compsoft DMS is already Britains No. 1 record
keeping program. And with 4000 users to our
credit, we can honestly say we know more about
information storage & retrieval than anyone else.
We listen to your comments & requests and now
we've produced a world first — the Delta —a true
transactional database.

If you'd like to know more, we have general
brochures, full technical specifications & free

Compsoft Limited

Hallams Court

Shamley Green

Nr Guildford, Surrey

England GU4 8QZ

Telephone: Guildford (0483) 898545

Telex: 859210 CMPSFT"

,Ailu;
PN

guides to DMS handling a multitude of business
situations from order processing, invoicing &
stock recording, through to library, personnel &
hospital record management.

Find out more about the database revolution.
Either telephone the office or clip the coupon
now.

Compsofts Delta — taking microcomputers into
the third dimension.

Please send me further details

Company

Contact

Address

Tel No.




512 x 512 GRAPHICS

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

With the resolution, we offer new possibilities for software and systems. No longer is it necessary to consider one of the new
16 bit personal computers because of their better graphics. Digisolve offer a card designed for the Apple Il to give 512 X
512 monochrome graphics. With the development of an 80 X 57 line Visicalc and Applewriter pre-boot serious business
users are no longer finding 80 column cards good enough. We also offer a colour unit designed to connect to any computer
and give the same resolution but with 64 colours.

Digisolve are committed to the development of graphic systems and character display equipment and have a rapidly
growing soft-ware base to help you use better graphics.

APPLE II

Digisolve’s Apple II High Resolution Vector Graphic Processor Card
quadruples the screen resolution and saves using up your Apple’s memory
space. With enhancements to Applesoft that use our card to provide powerful
graphic functions software conversion is simple.

* Draws vectorsat up to 1,500,000 pixels per second

* 512 x 512 pixels resolution

* Graphics and characters mixed, allows proportional spacing and up to 85
characters by 57 lines of text

* 64K bytes of on board memory will store two pictures for animation or have
one text and one graphics page -

* 4 different line types for clarity

* Blocks of variable sizes may be drawn to speed up area filling

* Read modify write mode for drawing cursors

* Screen read mode for dumping drawings to a printer

* £399 + VAT + P&P

SOFTWARE: Visicalc and Applewriter pre-boot. Architectural Design &
Modelling. Kitchen Design. Draughting. Report Presentation.

Turtle Graphics, TASC & Apple Soft software support.

VGP 64

Digisolve offer you high resolution colour graphics too. Designed to plug into
any computer with a bus host adapter. The VGP 64 gives you 512 X 512

. pixels in 64 colours. With its own vector processor and 384 K bytes of

I R R - memory your computer can become a sophisticated graphics system.

o [ ; * 64 colours that may be expanded with a pallette or extension video ram card
2 T R == * 512 x 512 pixels resolution with fast vector processor
e = JCEE - * 384 K bytes of video ram on board
L T * 2 pictures may be stored simultaneously in full colour for animation
* In monochrome 12 pictures may be stored and selected for display under
software control
* Available as a boxed unit complete with power supply, or in board form to
oem customers
X \X{)ill plug into Apples, IBMs, $100 systems, PDPIIs or any computer with
abus
* Available in several versions: 8 colour £799 64 colour £899

COMING SOON: Terminal emulations including TEK 4010 in
monochrome and colour. Character displays 80 X 24 and A4 size.

VDU BOARD

Digisolve offer you the cheapest way to make a scrolling VDU with our
intelligent 80 X 24 VDU card. With over 50 control functions the card works
atupto 19.2 K band.

* 80 Characters X 24 lines of text
* Characters are properly formed with descenders

* Block graphics option
ST RER WORKS. * Fully scrollingat 19.2 K band
WEST YORKSHIRE * Keyboard and RSZ 32 data input

TELEPHONE: (0977)513141
TELEX: 557661 AGRAM .
A MEMBER OF THE LAMBSON GROUP IFW APPLE II is the Trade Mark of Apple Computers Inc.
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PERSONAL COMPUTER WORLD
presents the long awaited sequel

THE 1983
MICROCOMPUTER

BENCHTEST

SPECIAL

Starring in order of appearance

Sinclair ZX Spectrum  Positron 9000
EpsonHX20  DEC Rainbow
Hewlett Packard HP125  Texas Instruments TI99/4A
CanonCX-1  Gemini Multiboard
Mimi Newbrain
Applelll  ACT Sirius 1
IBM Personal Computer  Sharp PC1500
Dragon32  Exleigh Expert
SharpMZ80A  Olivetti M20
Hewlett Packard HP75C  Hewlett Packard HP86
Hewlett Packard HP15/16C  Texas Instruments TI88
AND MUCH MUCH MORE!

I Please send me ....... copy/copies fof the 1983 Benchtest
i Special. @ £1.95.
Please make all cheques/postal orders)payable to:
Computing Publications, and send this form to Computing
1 Publications, 53/55 Frith St, London W1A 2HG

NaMeE.................df
(block letters)
Address......... .../

Price includes postage and packing. * Overseas orders

requiring airmail postage add £1.00 per copy.
Please allow 28 days for delivery.




Now You Can Back-Up Your Protected Software

COPY 1l PLUS

The Ultimate Utility for the Apple® [l

Versatile
PFS Report, . . . and many, many more

Only 45 seconds for Fast Copy

Fast
Less than 3 minutes for Bit Copy

Easy to Use Menu driven for ease of use. Full
g— instructions on backing up dozens of

popular programs.

Back-up Visicalc and all your Visis, PFS and Comp rehensive Includesall the file handling

and DOS utilities you will ever
need

¢ change booting program

s copy or remove DOS

e verify and compare files for differences
¢ analyse disks with the nibble editor

o check disk drives

All this at a price which makes Copy 1l Plus

Best Value
S Em— better value than ever

Send cash with order, or quote your Access or Diners Card to:

ORICH|AR|D|
SIO[FTIWIARIE]

Dealer Enquiries Welcome

CLEARSONS

2 X X X X X XL 222X RS R A 4

+BEAT THESE PRICES!!»

L Al il 4

(We will beat any other dealer’s currently advertised
prices where goods are in stock)

Vi N

W< OUR PRICE

VIC 20 CPU £126.00 (£144.90 inc VAT)
VIC C2N Cassette Unit £34.75 (£39.96 inc. VAT)
VIC Printer £179.95 (£206.94 inc. VAT)
VIC Single Drive Floppy £299.95 (€344.94 inc. VAT)
VIC 3K Ram Cartridge £23.45 (£26.97 inc. VAT)
VIC 8K Ram Cartridge £33.00 (£37.95 inc. VAT)
VIC 16K Ram Cartridge £58.25 (£66.99 inc. VAT)

VIC Super Expander High Res £26.95 (30.99 inc. VAT)
VIC Cartridge Games (various) £16.95 (€19 .49 inc VAT)
DRAGON 32 £156.00 (£179.40 inc. VAT)
PRINTERS

SEIKOSHA GP-100A £175.00 (£201.25 inc. VAT)
SEIKOSHA GP-250X £235.00 (£270.25 inc. VAT)
MICROLINE 80 £225.00 (£258.75 inc. VAT)
EPSON MX80T-3 £269.00 (£309.35 inc. VAT)
EPSON MX80FT-3 £299.00 (£343 85 inc. VAT)
EPSON MX100-3 £399.00 (£458.85 inc. VAT)

Interfaces available at discount prices

MAIL ORDER ONLY
(Goods normally dispatched same day)

Please ADD 2% for UK carriage

Cheques/POs. payable to:

CLEARSONS FRANCHISING LIMITED
Mail Order Dept,

FREEPOST (no stamp required),
Bognor Regis,

West Sussex PO21 4BR

TELEPHONE
02432-2649

92 PCW

Amazing Value at

17 Wigmore Street D | £3 5 i+ VAT

London W1
Tel:101-580 5816

Why Pay More ?

Current Copy 1 Plus Owners: Send your original disk with £15 + VAT for an update to Version 4

256Kb RAM CARD

FOR NASCOM/GEMINI 80 BUS SYSTEMS

8”x8” Plug in card with memory arranged in
four 64k blocks. Buy it now as a standard 64k
blocks. Buy it now as a standard 64k ram card
and expand it later by simply adding more
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Why are we waiting?

The last three months should have
taught prospective buyers one
lesson: never put off buying a sys-
tem simply because there may be
a better one just round the corner.

First, there is always a better
one just round the corner, and if
you wait until you are round it
there will be an even better one
round the next corner. And all the
people who bought before are
going to be that much in front of
you on their way to becoming
experts.

Second, the comer takes a long
time to get round. The Oric, a
machine which appeared in these
columns so long ago that we have
had time to publish a retraction of
our silly price (actually £169) is
promised for the middle of
December — in time for
Christmas.

Whether this proves to be true
or whether instead the magic
custom-built ULA chips turn out
to need one or two refinements (it
has happened to other people)
hardly matters. Either way, you will
be lucky to get your sticky hands
on one, because demand will
follow custom and be too much
for supply.

There are machines like the
Commodore 64, which also
should be here by now. It’s mid-
November as I write and I have
yet to get hold of a European pro-
duction version of that (very nice)
machine. Commodore offered PCW
a US standard machine for a
Benchtest, but we felt we should
wait for a proper version.

Last year I got very excited
about the Z80 add-on to the BBC
Micro, due around March 1982.
Best estimate (unless you want to
buy the Torch add-on, around
£800) is for March 1983.

Acorn also promised to have an
Electron ready for the big Com-
pec computer show. The Electron,
people first said, would be avail-
able before the end of the year,
and would make fools of all those
who bought Sinclair Spectrums
(Spectra?).

In the business machine world,
things are no better. Commodore
is safe from having deceived the
world into thinking that 500 and
700 series *Porsche’ machines
would be available in September
— but the only reason they failed
to deceive the world is that
nobody was stupid enough to
believe them in May.

Corvus showed the Concept
(through Keen Computers) in
early summer (at the Apple show,
of all places). So far, we haven’t
received one to review, but pro-
bably will have by the time you
read this.

The star of last year’s Las
Vegas Comdex show — apart

from Chuck Peddle and the Sirius |

1 (or Victor 9000 — same beast)
was the Fortune 16:32. You just
might be able to get one now —
and then again, you may find it
difficult to make the journey to
the nearest dealer — there aren’t
exactly hundreds of them. But
that’s quite appropriate, really,
since there aren’t exactly thou-
sands of machines ready for them
to sell.

The Digital Equipment people
got quite shirty with us for failing
to mention the launch of their
Rainbow and Professional
machines when they were announ-
ced in spring. We were a bit
embarrassed ourselves. But even
though our review (courtesy of
David Ahl) appeared two issues
ago, you still can’t find any UK
users.

And of course everybody knows
that there are still no IBM Per-
sonal Computers for UK users.
more than a year after they star-
ted being provided to US users.
Some people have gone bust wait-
ing. (Microcomputerland, for
example.)

Apple is now very close to
announcing the Mini-1I, offering
less silicon than the II and very
little else with the network-based
68000 machine even further off. If
you had decided you liked the
sound of that particular dream
machine when first you heard of
it, you might have been waiting
two years in vain by now — and
there is more waiting to do.

If you feel like reading more
about this, write it yourself —
there’s plenty of material. Just
look through back issues, and
write down the new machine
announcements of the past 12
months.

Even the machines which are in
full production, like the Dragon or
BBC Micro, have been available
only to the few for most of their
lives.

And the VIC 20 was supposed
to be dead now — it isn’t, it’s
going to carry on being made ‘for
the foreseeable future’ according

to Jack Tramiel. He’s the boss of
CBM and when he says ‘the
foreseeable future’, he means it.
(One should perhaps add that
Commodore works in three-month
cycles, and, while he may mean it,
what he actually means is ‘until
February, anyway’.)

There are also the add-ons —
the Sinclair ‘disks’ (or
‘Interchangeable Storage Medium’
as Clive would say), for example
-— which are always ‘around the
corner’ too.

Actually, I’'ve taken some care
to list everything which I have
some reason to believe will be in
the shops come February. All of
it is late now, and will be des-
perately late if it still isn’t around
in February.

The moral of the sermon is: if
you want to buy, buy what is in
the shops on the day you have the
money, not what looks like it’s
going to be great next month.

At the moment, the ‘toys’ in the
shops include the BBC Micro, the
VIC-20, the Texas Instruments
99/4 A, the Sinclair ZX81, the
Spectrum, the Dragon, and the
Atari. Precious little else is avail-
able, and some of that lot is hard
to get hold of.

The ‘business machines’ in the
shops are things like boring old
Superbrains, boring old Osbornes,
boring old Apples, boring old
PETs and boring old Signets,

Guy Kewney delivers his monthly package of micronews.

plus the occasional interesting
machine like the Sirius.

By all means read this section
of PCW, and make an intelligent
study of what’s on the horizon.
Being well-informed about the
future can help tremendously in
making decisions about the
present.

As long as you don’t forget that
the horizon is not here, and the
future is not now.

Going Dutch

In Amsterdam, there was recently
a show called Comdex Europe,
where top US industry pundit
Adam Osborne had hoped to
address an attentive audience of
the most powerful European cor-
porate tradesmen.

Instead, he found himself telling
a largely empty hall containing
his chief computer designer, Lee
Felsenstein (and a few colleagues)
that ‘designing the hardware is
easy — to succeed in this busi-
ness, you have to provide other
things like software support’.

Lee took this tactlessness in
good part, since it is his opinion
that the 30-odd imitation Osbor-
nes prove that the hardware isn’t
all that easy. He may be able to
get timing signals out of the sys-
tem to make sure that every chip
operates in perfect synchronisa-

ASL

v\ |

This printer can print both up and down: ‘when mounted vertically,
the printout can be made to emerge downwards, wiith the last prin-
ted line at the top (data mode) or upwards, with the last line lowest
(text mode)’ — according to-Able Systems Limited.

It took me a couple of minutes to work out that what it actually
does is to print either left to right, normally, orright to left, upside

down. You think about it.

Details on Northwich (0606) 48689.
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From the picture, you might deduce that this isn’t a VIC with only
20 characters per line, but the Commodore 64, which has 40.

You would be wrong: it’s a VIC with an add-on Stack product
which gives 40 or even 80 columns. The only drawback I can see is
that it costs £115, which just happens to be the lowest price I have

Version 7 is the sort of Unix
which most people have on offer
— or else a version of Version 7
which they have written
themselves.

Bell Labs, however, invented
Unix, and is currently selling Sys-
tem III of the operating system.
Oddly enough, that is a later ver-
sion (Version 7 is Version Seven
of System II).

Just to confuse everybody, Bell
has produced System 4 as well
and Berkeley University has pro-
duced 4.2, which is appearing on
various systems. It’s supposed to
be a secret, but on a machine
called the Sun, at Compec in
London last month, 4.2 appeared
on the screen with the suggestion
that it would be on sale in March
through Tim Keen. Even more
secret, System Five is near to
readiness.

Having established which ver-
sion (or system) you may be
talking about, the next thing is to
establish whether that version (or
system) is actually running. Here,
you’re on your own, because the
Jumber of people in this country-
who really can tell whether Unix
is working properly is very
limited.

No, this is not an attempt to
answer the question in a couple of

paragraphs, just to warn you that
you really do need an impartial
expert when choosing a system
with Unix. And to add that Bleas-
dale is contactable on 01-828
6661, since he has just announced
a Sun-based system with Version
a

-sonal printer is the Epson.

Print problems
solved

The best-selling word processing
package for personal machines is
Wordstar, and the best-selling per-

It comes as quite a surprise,
then, to find out that there are no
commercial versions of Wordstar
which can drive the Epson '
properly. ’

Even more of a surprise was
the discovery that experts who
can advise on how to link the two
are equally few and far between
and, until last month (November,
if you are reading this January
edition in December'), authorities
on Wordstar itself didn’t include
its inventor, MicroPro.

MicroPro has now arrived in
the UK. At press time (during the
Compec exhibition) nobody was
properly installed in their new

heard of for the VIC itself. But if you already have a VIC, it

sounds like worth having.

Details through Vicsoft, the VIC users’ club, or from Stack at
290 Derby Road, Bootle, Liverpool L20 SLN.

tion but others don’t have that
skill. “Three crystals,” Lee whis-
pered while someone was talking
about one particular rival system.
‘Three crystals to generate all the
timing signals. Two in the com-
puter and one on the keyboard!’

Apart from that bright moment,
the exhibition was the sort of
show only a journalist would
enjoy.

Comdex in America is a twice-
yearly affair, for trade buyers and
sellers only — none of you lot
‘who just want to buy a packet of
disks or play Pacman. Even with
that restriction, the enormous
aisles are crowded to bursting.
| Comdex Europe didn’t have that
problem.

One exhibitor had hit upon the
brilliant idea of using female
anatomy to publicise his wares. A
belly-dancer with the astonishing
trade-name of Yonina started up
every couple of hours in what
appeared to be competent style.
At the end of her performacne,
she seized a microphone, cracked
two or three (very breathless)
bluish jokes (‘we hope you’ll come
onto the stand and take a look,
and look at the computers too’) irt
a Pan-European accent. Nobody
from the crowd did, of course.
(They never do, because most of
them are either interested only in
the girl, or too shy to come near a
female they ‘obviously can’t
impress with their worldliness, or

" otherwise daunt.) This time,

however, they didn’t come onto
the stand, because they felt they
ought to get back onto their own
stands. They were all exhibitors.

Which Unix?

People wanting big power in a
personal processing system
usually end up listening to a sales-
man talking about Unix, because
Unix is generally agreed (by the
people who build bigger micros)
to be suitable for big systems.

The trouble with Unix is that
there is Unix and there is also
Unix, and then there is a group of
things like Xenix and Onyx and
Uniflex.

British operating system expert
Eddie Bleasdale has got himself
into a bit of a stew about it all,
since he sells a system with Unix
and reckons that it is the only
‘real’ system with ‘real’ Unix —
something which he can think if
he likes but which his competitors
get steamed up about if he says it.

Bleasdale sells one system
based on the Z800O and another
based on the 68000 — the num-
bers refer'to the central processing
chips inside the systems. Lined up
as his rivals nowadays is a longish
list, starting with Fortune 32:16,
Wicat, Victory (a new one) and
Onyx.

The trouble is knowing what we
are all talking about. Unix

€Ctronics

Dials, dials, dials, all the fascinating and inscrutable dials which
used to make good old-fashioned sci-fi thriller movies so terrifically
hi tech, used to do their thrilling by one simple little trick. They
were mysterious and hard to understand. For building up tension in
a movie, dials are fine. For showing a group of children what's
actually happening in a science laboratory, a dial is often useless.
You need a better display.

Anybody with a personal computer, of course, has a pretty good
display. It can be programmed to display graphs, bar charts, num-

~ bers, and even (if you like) dials. All you need is something that

does the actual measuring. For that, you go to Educational Instru-
ments, which produces a range for physics and biology measure-
ments (primarily) and says the equipment is particularly well suited
for teaching because it is safe. It can connect a wide variety of
measuring modules to most ‘approved’ educational computers.

Details at 30 Lake Street, Leighton Buzzard, Beds LU7 8RX,
phone (0525) 373666.
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THE GENIUS
YOU CAN TAKE

TO BREAKFAST.

Now, at last, real portable computer
power. The new Sharp PC 1500 pocket
computer. A pocket-sized genius that will
travel with you to conferences, seminars
and business breakfasts.

The PC 1500 has the capacity and
BASIC language usage that is very nearly
that of the desk-size Personal Computer.
When fitted with the optional 4-colour
graphic printer, it is one of the most
powerful pocket computers on earth.

Chores can be handled swiftly and
accurately any time of day, wherever you
happen to be. Estimates, records and
charts of sales, billings and other
iImportant data can be re-programmed,
calculated and summoned at the touch
of a button. It can even play blackjack,
analyse your biorhythms or give you a
beeped reminder of a scheduled meeting.

Large memory capacity, up to 11.5K
bytes. 4-colour print-out. Six user-
programmable keys.

The incredible new PC 1500. A
revolution in pocket computers.

From Sharp. Where great ideas
come to life.

SPECIFICATIONS PC 1500

Number of calculations

10 digit;mantissa) + 2 digits (exponen_t)

Program language BASIC
CPU C-MOS 8-bit CPU
Capacity ROM: 16K bytes

RAM: 3.5K bytes expandable
to 11.5K bytes

Memory protection C-MOS battery back-up

Display 7 x 156 dots mini-graphic display
{English upper- and lower-case letters,
numbers, special signs, etc.}

CE 150 Colour Graphic Printer/Cassette interface (Obtiopal)

Colour Graphic Printer
Power source
Printing digits

Built-in rechargeable battery

Standard 18 digits (36, 18, 12,9,7,6,5, 4
digits selectable}

X-Y axis plotter system

Graph/Text switchables

9 different sizes from 1.2 x 0.8 mm

0 10.8 x 7.2 mm (from 1/16" x 1/32"
t07/16"x9/32")

Red, biue, green, black

Right, left, up, down

Printing system
Printing mode
Character sizes

Printing colours
Printing directions

Minimum step width 0.2mm(1/64")

Cassette Interface Up to two cassette tape recorders can be
connected

CE 151 Memory Module (Optional)

Capacity 4k-byte C-MOS RAM
CE 155 Memory Module (Optional)
C: 8K-byte C-MOS RAM

CE 153 Software Board (Optional)

140 key soft-touch definable keyboard

CE 152 Cassette Recorder (Optional)

Audio cassette recorder to match PC1500

CE 159 Battery Back-Up Memory Module {Optional)

Capacity 8K-bytes, will retain memory contents when removed from PC1500.
CE 158 RS 232 Intertace

RS 232C Interface also incorporating Centronics parallel interface.

Capacity




BASIC LANGUAGE SPECIFICATIONS

PC 1500

Commands RUN, NEW, LIST, CONT, TR ON, TR OFF,
LOCK, UNLOCK, STATUS, MEM

Statements INPUT, PRINT, GPRINT, CURSOR,
GCURSOR, PAUSE, USING, WAIT, CLS,
IF... THEN, STOP, GOTO, ON ... GOTO,
GOSUB, ON ... GOSUB, RETURN,
ON ERROR GOTO, FOR ... TO .. .STEPR
NEXT, END, DIM, LET, REM, DATA, READ,
RESTORE, BEERP, AREAD, ARUN, CLEAR,
RANDOM, DEGREE, RADIAN, GRAD,
BEEP ON, BEEP OFF

Functions SIN, COS, TAN, ASN ACS, ATN, LN, LOG,
EXP,. DEG, DMS, RND, SQR (1), SGN,
ABS, INT, Pl (), LEFTS, RIGHTS, MIDS,
ASC, VAL, LEN, CHRS, STRS, POINT

Variables A~ Z,AS ~ Z$, two-letter variables
possible, two-dimensional arrays applicable

Pperations +,— )2 < o= <EL5 =N,
AND, OR, NOT, &

Others INKEYS, TIME, , ; :

CE 150 Printer

Commands LLIST, TEST

Statements LPRINT, TAB, LF, ROTATE, COLOR,

Cassette Interface

GLCURSOR, SORGN, LINE, RLINE, CSIZE,

TEXT, GRAPH, LCURSOR

Commands
Statements

CSAVE, CLOAD, CLOAD?, MERGE
INPUT#, PRINT#, CHAIN, RMT ON,
RMT OFF

————— e ——

Design and specifications subject to change without notice.

To: Sharp Electrcnics (UK) Ltd, Computer Division,

Sharp House, Thorp Road, Newton Heath,
Manchester M109OBE Tel: 061-205 2333.

Please send me details of the Sharp PC 1500

Type of application:

Name:

Address: __

Tel No:

SHARP

where great ideascometolife.

The world of
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London offices at 31 Dover
Street, but by now you should be
able to contact Kristi LaBianca,
director of MicroPro UK, at that
address.

Incidentally, the new Epson
printers (the Mark III) are much
cleverer than the ones most of us
have bought. They can do things
like teeny tiny little super-script
and sub-script letters, like
emphasised print, like double-
width letters, like 132 letters per
column.

The old Epsons could do some
of these things but not very well.
If they did double width charac-
ters, it had to be a whole line at a
time, so if they were required to
do two lines of double width
characters, you had to reset the
thing each line.

Now here’s an interesting thing:
the difference between the old
Epsons and the new ones is sim-
ply the memory chips inside them.
Take your old Epson Mark 2 to a
dealer, pay him £25, he will put
the new chips in — and Shazam!
a Mark III Epson.

For some reason, Epson isn’t
publicising this fact too heavily.

Bravery

It takes a brave man to announce
Ethernet for a microsystem, since
Ethernet is widely agreed to be
neither fully operational, nor
cheap.. Two brave hardware
companies, then: Altos, which had
Ethernet on show in Amsterdam
recently, and a company called
3COM.

The 3COM system is going to
‘be built round the IBM Personal
Computers (when we have them)
to provide a line of products that
will connect several users into a
network. That way they can share
big disks, expensive ‘tape.
spoolers’, and messages.

Anybody fancying trying the
experiment can contact the com-
pany’s agent, Ambar Components,
on (0296) 34141 at Gatehouse
Road, Aylesbury, Bucks, HP19
3ED.
e ——— e

(] [ J
Dithering
Osborne in the US is still dither-
ing about how or when it will
announce 80-column displays for
current users.

Logic appears (but only
appears) to be on its side. It has
polled its customers to see how
many of them will buy the 80-
column display option if they
make it available and the cus-
tomers mostly say they don’t need
it,

This is hardly suprising, since it
is about as clever a question as
asking a convention of one-eyed
cinema enthusiasts if the club
films should be shot in 3-D.
Naturally, everybody who wants
an 80-column display (a lot of
people) decided not to buy an
Osborne jin the first place.

didn’t.

Osborne should poll the people
who nearly bought one, and

Free micros!

You presumably want to know
how the world’s first hard-disk
portable computer ended up being
sold through Rymans office
shops? Read on.

Rymans used to sell an
American-built overpriced system
called Dynabyte, imported by
Metrotech. Then Rymans and
Metrotech and Dynabyte all split
up.

Rymans has thought a bit about
this and has returned to the
market with a British product
range — the extraordinary
Andromeda family from ITCS in
Staines.

This is the family of ‘free’
microcomputers which has attrac-
ted both controversy (‘he can’t do
it"”) and enthusiasm (‘we’ve done
£2.5 million worth of business in
less than six weeks from startup’)
‘because the machines are not only
free, but come complete with
some cheap software.

The idea is simple enough:
ITCS will lend a machine suitable
for running the software it sells
.and maintain it for a reasonable
tee, for three years.

All the machines (over 20 dif-
ferent combinations from six basic

designs, including an Osborne-like |

portable) run CP/M on an identi-
cal central processor.

The difference between the sys-
tems is the size of the keyboard,
the size of the screen, the density
of the disks, and so on.

The systems have now been
enhanced with the launch of what
proprietor David Lewis-Pryce rec-
kons is the ‘first winchester-disk
portable’ in the world.

This is no light-weight: the
basic Zita portable requires you to
lift 361b weight and the hard disk
version is even heavier. However
it does pack away into 4 single

- case, small enough to put in front

of you on the tube, and compact
enough to hold in one hand long

‘enough to push open the door

with the other.

Its advantages over the Osborne
— apart from its UK origins —
are the bigger screen (nine inches)
with 80 columns display and
much bigger disk capacity. It can
be cheaper, too, but not for the
same amount of software.

Franchising
arrives

First British Computerland store
— no, not the old Byte Shop
group, but the new US-based
ComputerLand group — has
opened in Southampton.

It is an expensive store. First,
the group had to pay Comart
group close to £70,000 for the
name, after several years’ wait

and legal proceedings.

Second, the chain is a
franchise, not a corporate-owned
one. You can start up a Com-
puterLand store if you pay
enough. In the case of the
Southampton store, the Sperrings
Group is spending £2 million and
will use that money to open 11
different ComputerLand stores in
‘selected southern and Midland
locations’. Some of that money
goes on stock but some goes
straight to ComputerLand to
finance central services — and
central profits, too.

At press time, that store was
the only one we knew for sure
would get the DEC range of Rain-
bow and Professional models —
one day. Details from the
energetic publicity agents, Rayner,
on (0703) 332829.

Directory

A directory of microcomputer

software has been compiled by

staff from Sunderland Polytechnic.
It has taken them a year to put

jt all together — not just lists of

program names but details of what
system the program runs on (and
how big it must be) and who sells
it and what the dealer’s address is.

Copies are available from the
Department of Mathematics and
Computer Studies, Sunderland
Polytechnic. Cost is £3.00 and
cheques should be made out to
the Borough of Sunderland. I
can’t vouch for it, however, since
by press time I still hadn’t seen a
copy.

Good news

Two bits of good news from
Welsh manufacturer Dragon
Data, which produces the Dragon
32.

First, the company is not going
‘down the tubes’ with the failure
of Mettoy (which at press time

seemed to me to be likely)
because it has been bought out.

Second, the designers are plan-
ning to release reasonably priced
disk drives early next year and
also predict that the problems
with display on many colour
televisions will be overcome
before February.

The machine is tremendously
successful: from the launch in
August to mid-November, it sold
12,000 units. Predictions were
that, by Christmas, twice as many
would have become the proud
possesions of home users.

This makes it very hard not to
recommend the machine as a
serious choice. The power of its
internal processor is comparable
to (or greater than) some ‘16-bit’
chips.

Financially, the company now
has the backing of Prutech, the
venture capital arm of the Pru.
There is also some money from
the Welsh Development Agency,
rounding off a busy month for that
body (it also sank a quarter of a
million pounds into Torch, when
that company bought Arfon).

Arfon, for those who don’t have
VIC 20s, is the company which
sells a case for the VIC which
expands memory and allows
several other add-ons to be
plugged in simultaneously.

False impressions

Hardly a day goes by, you may
think, without some newspaper or
journal showing a picture of some
disabled human being helped by a
computer. Surely, you say, it is
ridiculous to suggest that this sort
of thing needs more publicity —
every time some picture editor
wants to run a ‘technology’ story
with a ‘human touch’ out comes
the automatic Braille reader, or
the talking wheel-chair. But the
impression is false.

The British Medical Associa-

Look carefully at this Epson HX-20, because it isn’t. It's a Sharp
PCi251 in an integrated tape cassette and printer module. Sharp
will be showing the machine at the Which Computer? Show in
January (National Exhibition Centre, 18-21 Jan) together with a
colour printer which will be launched in summer.
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SOFTWARE FACTSHEET

Product: CARDBOX Type: Cardlndex

Retail Price: £155 Machine: CP/H & HP/N

File Size: CP/H 8NB MP/H 16HB Records: 65.588 maximum

Record Size: 1484 ch maximum Fields: 26 maximum

Field Size: 1484 ch maximum Index Limits: None J

Notes: Allows complex searching using up to 99 separate criteria:
Videly available from distributors in USA. | e Ay stralia.

LL Published Ly Caxton Software Ltd of London.

The Critics Don’t....

“‘Cardbox is your familiar, tried and trusted card index. ..with
most of the features you have always wanted on your manual card
index but couldn’t have, because of the limitations of pieces of
card.”’

““Cardbox. . .succeeds extremely well. Its facilities for indexing
and searching are good and very fast. . .the user image of the screen

displays and the documentation are in the main excellent.”
Personal Computer World, August 1982

hurl'nrm.'lmru
“The interesting thi i i Documen gy
g thing. . .is the display...Cardbox enables you ion
to draw a form on the screen complete with headings.”’
“‘Cardbox is an excellent database manager. . .its versatility.. . Ervor )
and its ease of operation make it a useful program for home or
business.”’ InfoWaoyld, September 13, 1982
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Anyene can use Cardbox. It’s a simple yet powerful electronic card indexing system. Easy to
learn and easy to use, Cardbox is bringing real computer power to hundreds of new users.
Put yourself in a user’s shoes:

@ You wouldn't have to change your present working methods printed or passed to other programs in any number of
or think in computer terms. Cardbox talks to you in plain alternative formats.
English. @ Groups of 'cards’ can be selected by any word in any
@ If you can do it with a card index you can do it better with field. Your choice can be refined by using up to 99 words
Cardbox thanks to its sophisticated automatic cross-indexing. in a single search.
) i o @ Information is easily added, changed, duplicated or
@ Up t0 65,500 ‘cards' can be stored and they can be displayed, deleted.

These are just a few of the reasons why the top British and American micro journais are convinced Cardbox is the ideal card index for CP/M users.

Cardbox - the ideal cardindex system for CP/M users

Caxton Software Ltd, 10-14 Bedford St, London WC2E 9HE. Tel: 01-379 6502. Telex: 27950. Ref: 398
Caxton products are available from leading microcomputer suppliers in the UK. CP/M, MP/M are trademarks of Digital Research Inc.
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I am an [ | End User [ | Dealer [ | Distributor/OEM

Please send further information. Business Card attached []
Please send ___ copies @ £157 + VAT (includes P+P)

A chequefor ___ is enclosed.
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Every day we receive up to 50
press releases at PCW. Some-
thing like half of these go
straight in the bin, either
betause they're nothing to do
with micros or because they’re
plain boring. Occasionally,
though, one appears which is
either so ludicrously wild in
its claims, or so riddled with
errors, or so arcane in subject
matter that it deserves to be
considered for some sort of
award. We're proud to
announce, then, the PCW
Press Release of the Year
Award for 1982. There have
been quite a few contenders
during the year but we feel
that Mitsubishi Electric Cor-
poration wins hands down.
The prize is the dream of
every PR man: a verbatim
reprint of the entire press
release. So here goes:

Mitsubishi Electric develops
pattern recognition software
for sorting fish and
cucumbers.

Mitsubishi Electric Corpora-
tion has developed Melsort
pattern recognition software
which promises to have wide
application in the automated
sorting and grading of com-
modities at the manufacturing
and distributing stages. The
microcomputer-operated
Melsort system can recognise
commodities by identifying
their images with memorised
key diagrammatic features.
One appliction is the fish
sorting and grading system

PRESS RELEASE OF THE YEAR AWARD

developed jointly with Mit-
subishi Kakoki Kaisha Ltd. It
recognises sardines, herring,
anchovies and a variety of
mackere!l by shape while grad-
ing them into three sizes —
small, medium and large. The
task of fish sorting which used
to require skilled human
labour is now done
automatically, based on infor-
mation regarding five to 10
selected diagrammatic ele-
ments such as length, width,
snout shape, etc.

The system typically con-
sists of a supplying unit, light-
ing unit, line sensor (TV
camera), picture processing
unit, conveyor and sorter
which are controlled from the
central control monitor linked
to the data processing unit.

Fish first go through light to
activate the line sensor which
transmits diagrammatic infor-
mation to the picture process-
ing unit for identification and
sorting. Fish up to 500mm in
length and 150mm in width
can be handled at a speed of
about 14,400 per hour.

Melsort is also used in a
cucumber sorting and grading
system which Mitsubishi Elec-
tric is marketing to save time
and labour in this hitherto
tedious task. It sorts and
grades cucumbers according to
thickness, length and curvature
and shape, which are
appreciated by Japanese cus-
tomers. The system has gained
wide acceptance (in Japan),
among agricultural co-

operatives in particular.

tion is now trying to collect infor-
mation on how information
technology can help the disabled
and this is being done not because
the BMA hasn’t heard of all the
work going on but because it has
heard of it, and is worried.

The trouble is that many people
are all doing the same thing. Dis-
abled people, especially teenagers,
are publicity shy, and it really
isn’t easy to persuade them to
pose before their cameras. People
working to help them tend to work
alone, without knowing what else
has been done before in the same
field.

‘The primary aim of our con-
ference, to be held in Spring
1983, is to plan how the effort in
this field can be co-ordinated,’ the
BMA said recently. Its Under Sec-
retary, Dr John Dawson, said:
‘Realising the improvements in the
life of a disabled person by use of
information technology, requires
aggressive and successful manage-
ment at national level.’

When a crippled child gets an
automatic wheelchair that can
climb stairs, it shouldn’t be news.
It should be an everyday
occurrence.

The BMA wants to hear from

organisations and individuals who
are using micro-electronics to help
disabled people. Research papers

are being prepared to form a basis

for discussion by participants.

The number to contact the
BMA on (if you know of a project
to help the disabled) is 01-387
4499,

NEC price cut

NEC has knocked 13 percent off
the prices of its PC8000 range of
micros and peripherals and has
ended its distribution agreement
with IBR, the company announ-
ced recently.

Despite being the biggest-selling
micro in Japan, the PC8000
hasn’t done too well in Britain —
under 2000 systems have been
sold here in the last two years, in
fact, which, as NEC pointed out,
is ‘a moming’s production run at
the factory’.

One of the reasons for the

machine’s poor performance in the.

UK marketplace was its relatively
high price, partly due to its being
modified to include a £ sign on
the keyboard. Now, although the
‘official’ price has been reduced,

it’s likely that dealers will start to
discount the machines even
further, an attitude which NEC
seems interested in encouraging —
or at least in not discouragihg.
However, there’s still no sign of
the company’s 16-bit micro
appearing here, even though it
has been on sale in Japan for a
time. NEC in the UK is still
assessing it and does not expect it
to be on sale for some months yet.
Peter Rodwell '

CP/M here —
official!

At last, CP/M has officially come
to Britain with the opening of a
UK and Scandinavian head office
in Newbury.

The company announced this at
the same time as it revealed that
there would be a new form of
CP/M — not available on more
than a couple of machines yet —
which avoided several of the
more gross limitations of all the
predecessors.

The big assumption of all pre-
vious versions of CP/M was that
some people would be sitting in
front of a keyboard, but would
have no screen in front of them.

Instead they would have a slow
printer — a teletypewriter.

So if you typed a line, and got
it wrong, you had to type it again.
The fact that most users didn’t
have a printer, and had a com-
puter quite capable of moving the
printing ‘cursor’ up a line, and
editing it, didn’t matter, because
the software had to work for the

users with a printing terminal.

The fact that the printer was
slow meant that programs were
limited to displaying as little infor-
mation as possible when waiting
for user commands.

If the machine says:

‘We have now reached the point
in the program where we require a
decision from you.

Would you like
a) to repeat the last command?

b) to try something different?

¢) to stop using the program?

or

d) to change some of the data
used last time?

it is quite easy to understand what
to do — but it drives the man in
front of the printer mad with
impatience. He knows full well he
wants a) because he always does
it. But he has to wait the best part
of a minute, while the printer
clacks away in front of him.

So the system says something
enlightening like:

A>

and you go and check what the
manual says to do next (if you
can find the right place in the
manual).

The new version of CP/M,
CP/M Plus, will avoid this, and all
the other related insulits to
machine manners, because you
will be able to edit lines on CP/M
screens just as if they were PET
screens.

There are lots of other enhance-
ments and changes. For instance,
it will be possible to change disks
without getting a rude BDOS
Error announcement. For
instance, CP/M will suddenly be

Caxton Software has hit on a novel approach to packaging its
products with this ‘record sleeve’ containing a disk for its latest
product. Called Touch’n’Go, it’s a program for teaching managers,
office workers and others who aren't professional typists how to
type on a computer keyboard. Calling’it a ‘typing tutor’ scarcely
does it justice: it took one Stan Harcourt over 20 years to develop
and it can turn a two-fingered keytapper ‘into a 10-fingered
keyboard master in 24 hours’ says Caxton.

Well, we’ve all been trying it out on and off here at PCW and it’s
certainly good. One of the nicest things about it is that you get to
type real words as you learn instead of ‘dfglkj’ or ‘swxjin' as you
have to with other courses. All the instructions you need to start are
printed on the sleeve (you type ‘T” to run it rather than a whole
name because you haven'’t yet learned to type!) and further instruc-
tions are contained within the program.

Oh, and it costs just £25 and runs on any CP/M machine. More

from Caxton on 01-379 6502.
Peter Rodwell
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The 16-bit Dot — portable but pricey.

able to control more disk space
than eight megabytes, and more
memory space than 64 kbytes.
For details, contact Digital
Research on its new UK phone
number of — ah, what a pity. No
phone yet. Ring Belgium, then,
and talk to Jim Porzak at Vector.
The number is 32 (16) 202496.

Lynx in the chains

There is no reason I can think of
to pretend that I thought the Cam-
puters Lynx would ever make it: it
is starting to look as if 1 may have
made a grave error of
misjudgement.

The £215 machine has been
adopted by Dixons, by Laskys,
and (to me even more impressive)
by the Spectrum voluntary retail
chain.

All three organisations went on
record as saying that they expec-
ted to start getting machines on
December 10, and to sell a lot of
them.

Still no sign of one here: but we
think you can expect to see a
review soon.

The machine is a colour CP/M
micro — it doesn’t do CP/M yet,
of course, because it still has no
disks. It has its own Basic, it has
expandable memory, and one day,
it will have software.

There are well over 100 dealers
around the country.

S
[ ] oRe

16-bit portability
One of the more interesting
machines launched at Comdex
Europe in Amsterdam this
November was a 16-bit portable
computer, called the Dot. Claim-
ing complete software com-
patibility with the IBM Personal
Computer and the DEC Rainbow,
the Dot is 8088-based to allow it
to run MS-DOS software but
comes with an optional Z80 add-
on to allow users access to
CP/M-80 packages too.

The Dot contains up to 704
kbytes of RAM and 24k of user-

programmable ROM and has up
to two Sony 3%in disk drives,
capacity 278k each. As if this
wasn’t enough to make it unique
already, the Dot also contains a
built-in 80-column thermal printer
which can print out anything dis-
played on the screen, including
high-resolution graphics. Options
include a built-in modem and an
8087 arithmetic processor.

The snag, though, is the price:
an estimated £2300 for the basic
system, comprising CPU with 32k
of RAM, bit-mapped graphics,
keyboard, a single disk drive and
two expansion slots. Manufacturer
Computer Devices Inc maintains,
however, that it’s not competing at
the Osborne end of the market;
the machine is intended mainly for
desk-top use, it says, where its
main advantage is the small
amount of space it occupies. More
from Computer Devices’ Euro-
pean office at 108, Place des
Moires, 91000 Evry, France, tel:
(6) 079 0077.

Peter Rodwell

Legal matters

Atari says it is suing Commodore
for ripping off the Pac-Man game,
and selling it as Jelly Monsters.
Commodore says that Atari has
lost a similar lawsuit in Hong
Kong, and as a result has
withdrawn from this one. Atari
says no, it hasn’t withdrawn, it
has just ‘stood over its application
for a temporary injunction, but
obtained an order for a speedy
trial’. Commodore says it will be
pressing for costs.

When we know more, we’ll tell
you. I can’t help feeling a touch
ironical about the wording of
Atari’s press release, however.

The release itself refers to the
‘substantial commitment to the
development and marketing of
new and original software’ —
which is very true and valid —and
says that it will ‘continue to

senforce its rights against those
who would seek to misappropriate
the fruits of Atari’s labours,’

which is a matter for the courts to
settle.

The irony of this case is the
fact that Pac-Man is not a pro-
gram which Atari wrote. It hap-
pens to be one they bought from a
Japanese company.

Hand-held

hand-outs

A possible £100 million is to go
to London’s shy or proud and
needy under a new scheme based:
on hand-held micros.

The micros will be used by
welfare visitors on their rounds to
spot eligibility for welfare benefits.

A possible £100 million curren-
tly goes unclaimed in London.

The Greater London Council
(GLC) is budgeting around
£300,000 for a system based on
devices like the Tandy, Sharp,
Newbrain and Epson.

‘The scheme, expected to be
underway next spring, will reach
people who would never dream of
asking for any financial assis-
tance,’ says the GLC.

‘Every day thousands of people
are being means-tested for specific
things, but the task of calculating
their eligibility for any welfare
benefits is very complicated.

‘The new system will prompt
welfare visitors to ask a series of
questions leading to an automatic
on-the-spot assessment of
eligibility.”

Precisely which machine will be
used has yet to be decided, but it

will have to include a small dis-
play and printer.

A parallel project involves com-
municating via existing terminals
in Citizens Advice Bureaux to a
central database at the GLC for
textual information on legal advice
about welfare benefits.

Jane Bird

Final act in Sirius
drama

Sirius superstar Chuck Peddle
flew into London in November for
a lightning press conference to
explain the mystery surrounding
the rumoured takeover of his com-
pany, Sirius Technology, by the
US Victor organisation.

The sequence of rumours went
something like this: first, it was
whispered that Sirius had taken
over Victor. Then UK Victor
9000 distributors DRG issued a
press release claiming that Victor
had taken over Sirius and from
now on we’d only see the Victor
name on the company’s products.

ACT, the British distributors
for the Sirius 1, seemed as much
in the dark as anyone — and
nobody could get any information
at all from Sirius in the States.
Confusion was compounded at
Compex Europe in Amsterdam
where the large Victor stand was
populated with Sirius-style
machines with a Victor label in
which the ‘0’ in Victor was com-
posed of the Sirius logo!

Here, then, is the (abbreviated)

l

— %

L

#

No, he is not synthesising music: he is ‘blowing’ EPROMs — storing
other people’s code into semi-permanent memory chips.

He works for Dialogue in Camberley, who will blow EPROMs
free, if-you buy them from them. Details on 0276 682001.
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Invaders running on the Itek.
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The more observant of our readers may have noticed something dif-
ferent about this month's PCW. What we've done is to change over
to phototypesetting, in the form of a brand-new, computerised Itek
machine. Our dear old IBM golfball machines have been put out to
pasture on a, much less onerous task of setting Private Eye.

This doesn’t mean, of course, that we’ll now see fewer errors in
PCW — it's just that they'll be high technology errors. Pic shows
our typesetter, the glamorous Ms Jane Hamnell, trying to get Space

official story from Chuck Peddle.
Back in October 1980 he and a
colleague decided to go into
microcomputer manufacture.
They did a deal with Victor Busi-
ness Products (an offshoot of the
Walter Kidde organisation in the
US) under which Chuck’s
company, Sirius Technology Sys-
tems, would manufacture the
machine we know as the Sirius 1,
and Victor — a well-established
office equipment company
specialising in desk-top calculators
but looking for a micro to add to
its range — would market it
throughout the US and abroad
through its subsidiary companies.
Victor would have the machine
exclusively in America but Sirius
remained free to market it under
its own name elsewhere. In return,
Victor injected a large amount of
capital in Sirius.

For various reasons the Sirius
machine got off the ground in
Europe (through ACT, which still
sells more of them than anyone
else) before the Victor version
was out in the States. With the
Sirius selling well in Europe, Vic-
tor surprised us all by launching
its machine over here too. Much
to ACT’s obvious annoyance, it
appeared in this country through
DRG. But as this was perfectly in
order according to the Victor/
Sirius agreement, there was little
anyone could do except call each
other rude names.

Earlier this year, though, two
things happened which caused all
the confusion. A company in the
US called Sirius Software
initiated legal action to prevent
Sirips using the word *Sirius’ in its
name. And Sirius (that’s Chuck
Peddle’s Sirius) decided to buy
out Victor’s share. Sirius Systems
lost the court case (despite des-
perately buying up a small, long-
established but bankrupt company

called Sirius to try to establish
prior use!) and had to find itself a
new name. As it was taking over
the Victor Business Systems
empire anyway, ‘Victor’ seemed
an obvious choice so Victor it
became, with a new logo incor-
porating the old Sirius logo.
However, there’s a final twist.
Although the new Victor company
can’t use the Sirius name in the
US, it can elsewhere and, as the
machine is firmly established in
Europe as the Sirius, that’s how it
will continue to be known over
here. But established distributors
and dealers of the Victor 9000

- will also continue to sell that

machine, although don’t expect
Sirius and Victor people to be any
friendlier just because of the
takeover. And don’t expect them
to indulge in a price war, either:
that will be very firmly stamped
on by the new Victor company.
Peter Rodwell

Novel printer

Olivetti has found a new way to
become newsworthy — by pro-
ducing a new printer with a com-
pletely new way of printing, It
involves shooting black sparks at
white paper.

Most printers hit a piece of
paper with an inky ribbon, pressed
onto it either by a lump of metal
in the shape of a letter, or else
with sharp needles which
repeatedly slam into it.

Some printers use the needle
method but instead of hitting the
paper in the right place, they bum
the paper. To work properly, this
method needs heat-sensitive
paper. Don’t leave it in the sun
after printing ...

Olivetti has hit upon the idea of
using a graphite electrode and
instead of writing on the paper (as

with a pencil) it electrifies it. A
spark flies between electrode and
paper and a particle of carbon
flies with it, onto the paper. The
idea is exciting enough and, at
£400 plus VAT (£14 more than
the Epson), the price isn’t badly
wrong.

Olivetti claims that the printer
has fewer moving parts, which is
true enough, but omits the fact
that it only has one electrode. So
where your impact matrix (those
needles) with seven or nine mov-
ing parts has to travel down a line
of print once, the carbon head has
to travel seven (or so) times. It
has to shake about a bit. The
drawback is that the carbon used
in the printer is all too clearly
carbon.

There is a printer which uses
laser techniques, which is so fast
that it does carbon copies by
printing the same page twice and
you don’t notice the difference.
‘Every copy a top copy,’ some-
body said once. The Olivetti has
every copy a carbon copy.

One of the first companies to
adopt the new printer is Acomn.

Olivetti is on 01-785 6666.

List service

You have just finished writing that
immortal Spectrum program,
which is not only going to make
you rich but also famous. You
plug in your ZX printer, LLIST it
and then send it in to PCW.

You pop the silver paper into
the letter-box and it pops straight
out again, with a little note saying:
*This letterbox is not programmed.
to receive any more ZX printer
listings for PCW because
the line of unread listings (mostly
unreadable) now stretches back
from Evelyn House to here.’

Don’t panic! Send the cassette
to LE Listings, 1 Leswin Road,
N16, with £2, and they will print
it out on plain paper (missing out
only the underscore, user-
definable graphics and block
graphics).

Stephen Adams, who runs the
service, also sells various
adaptors to make the ZX81 look
like a Spectrum and vice versa, so

that people can plug in their own
peripherals to the new machine.

Like all people who understand
the ZX back connector, Adams
speaks a language almost totally
impenetrable to me: I suggest you
contact him direct for details of
what he sells. It all seems pretty
cheap.

Assorted
op-systems

Anybody planning to sell you an
imitation IBM Personal Computer
with MS-DOS, the operating sys-
tem which Microsoft produced for
IBM, can plan on paying a mere
$19 per copy, providing they plan
to sell more than 5000 machines.

Microsoft has announced new
prices to go with its new version
of the operating system, which is
expected ‘soon’.

MS-DOS 2.0 ‘offers a number
of new and enhanced features,’
the company says.

User friendliness is provided by
a ‘visual shell, and help facility’

— that’s to say, a menu of com-
mon commands and an explana-
tion of them if you panic and type
a question mark.

The new software should run a
bit faster, too, because Microsoft
has taken a little of the computer’s
main memory over and uses it to
store data coming off disk. The
assumption is that you are very
likely, having read one sector, to
want the next, so MS-DOS 2.0
reads in the whole track and your
second access comes direct from
memory.

Most interesting, however, is
the sign of a response to Digital
Research’s Concurrent CP/M-86.
So far, DR has offered this on the
IBM PC and very few other sys-
tems. There are several reasons
for the slowness of the response:
first and foremost, people don’t
understand what it is.

Once you have understood that
Concurrent CP/M-86 lets you
switch happily between Supercalc
,and Wordstar and your electronic
mail system without loading and
unloading files, you tend to want

e e

it. At that point, you find that it

Shooting sparks: Olivetti’s new printer.
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The hard disk in front of the Apple is actully a disk a tape Sys-

tem. When you start to worry about the disk crashing and tearing
your data into a finely separated stream of oxide, you read it all off
onto the tape, and store the tape in a cupboard somewhere.

The difference between this one and other types of tape dump is
that this one checks the data as it goes out — it has a tape read
head behind the tape write head, and makes sure that what was
written is what it wrote. If not, it marks it dud, and repeats the

block.

You get it from Hal Computers, on Farnborough (0252) 517171.

takes up an extra 91 kbytes on the
Sirius 1.

So there is no panic for Micro-
soft in producing its multi-tasking
system, which (it adds mys-
teriously) is written in ‘C’.

The only reason there is any
mystery about this, is that ‘C’ is
what Unix is written in and, of
course, Microsoft does have a
Unix-type operating system called
Xenix. Microsoft now has a Euro-
pean office: details on 04427
75091.

Where's the
action?

There is an ‘adventure’ type game
for women, if they have a ZX81.
It is called ‘Love’ and I haven’t
the nerve to try it out. All the
action happens at a ‘Zany
Houseparty’ and I just can’t face
another.

Normally, it is nice to see peo-
ple advertise in PCW: on this
occasion, however, it is necessary.
John Noyce has written a
superbly grovelling letter, with my
address most efficiently printed on
‘the top in the space where such
things should be found.

But until he adds his own
address, just above that, we won’t
know where to send our £5.95,
will we?

'}

Another ‘portable

Somebody at MicroAPL with a
sense of humour has decided to
put a handle on that company’s
enormous, specialised, expensive
personal minicomputer and des-
cribe this as a ‘challenge to
Osbourne’.

Osboumne, I assume, is a
manufacturer of computers which

are rather more expensive and
specialised than Osborne CP/M
micros. They are presumably
quivering in their teak-lined
boardroom.

Not that the Scorpion isn’t an
impressive-looking machine. And,
at the price, it even seems quite
reasonable value for what it is.

It is just that with a 16-bit 68000
super-chip inside, the highly
specialised APL language for pro-
gramming in, no packaged
software and a price tag of £6000
(plus VAT) or more, it does seem
to be in a difference world from
Osborne. Even if it does come in
a box with a handle. We can pre-
sumably expect a Porsche with
pedals and a chain as a ‘rival to
the bicycle’ any day now. Details
on 01-834 2687.

Apple picks ur [,

Apple has done pretty well in the
last six months as it prepares to
sell off the last of the Apple II
machines and launch the smaller
version with fewer chips, the
Revision E version.

By bringing down the price of a
disk system, the company has had
its best quarter ever, winding up
at the end of its financial year
with a 74 percent net increase in
sales. That’s a very great deal
more than was on the cards in
June, Apple’s worst month for
ages, before the coupon offer.

In the UK, the boss, Peter
Cobb, is convinced that somebody.
else has suffered. ‘We want to
know whose lunch we’ve eaten,’
was the way he put it, talking to
the trade paper MicroScope.

Some manufacturers at the
upper price end of the micro
market (competing with minicom-

‘puters) did have a lean time, but

they aren’t really competing with
Apple directly.

It seems likely that Apple did
well because many new machines
were announced, and were very
effective in whetting buyers’
appetites — but didn’t appear,

Commodore certainly isn’t the
company to suffer — though: its
PET range didn’t boom —
because its VIC has been enor-
mously successful (see story
elsewhere). In the third week of
November, it reported a total of
20,000 machines shipped in the
UK, at prices down to £130
through some chains, and even as
little as £115 through some dis-
count warehouses.

==
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Disk delver

This is going to hurt so grit your
teeth: if you want to see what’s on
a disk, you need a program called
Watson.

I warned you.

It costs £35 and it does things
like dump memory to screen, dis-
assembie text, look though disks.
It works with the Inspector, which
Vergecourt has already launched.
Details on (0268) 728484,

Multiplan here

Rivals to Visicaic still appear:

| Microsoft’s Multiplan has now hit

the UK at £169. Its unusual fea-
ture is the escape from grid

| -references (‘go to square AA 43’)

with ordinary words being used as
labels. Formulae can be entered
in slightly less mathematical form,
therefore — reference to ‘profit =
sales — costs’ would actually link
the right fields together. Dealer in
the UK is Pete and Pam Com-
puters, on (0706) 227011.

e

Another Visicalc improverhént
is the one which you get from
using the Apple III rather than the

-II — but not everybody with an

Apple II is daft enough to want
the III.

Vergecourt has produced a big-
memory board and Visicalc
expansion system for Apple II
users, which (they say) provides
‘a whole series of extra commands’
which speed up the production of
presentation quality management
reports. These include’, they add,
‘many of the long awaited format
features found in Visicorp’s
Visicalc Advanced Version, which
is currently only available on the
Apple III.’ Details here on (0268)
728484.

Forth spreading

Oric, one of the many Christmas
Bargain machines still not avail-
able at the time of writing (but
expected in days rather than
weeks, of course) has been given
an extra programming language.
So has the BBC microcomputer.
This one is obviously designed
to take some of the wind out of
the sales of the Jupiter Ace,
which comes with Forth. -
Forth is now available, on a

" free audio cassette, with every

full-size Oric — the one costing
£169. Or it will be, when the Oric
is available.

The BBC Microcomputer gets
its Forth from Level 9 Computing
in High Wycombe. This isn’t
free, but, at £15 including a 70-
page manual, it can’t be
exploitation.

Details from Oric on (0990)
27641, and from Level 9 on
(0494) 26871.

All that is missing from this Space Shuttle simulator is the green

face of the astronaut. He is practising using his Hewlett-Packard
programmable HP-41C calculator which had been pre-programmed
‘to help with several duties, including manual manoeuvring of the
space-craft in an emergency, and calculation and adjustment of the
shuttle’s centre of gravity prior to re-entry.’ A shame one of their
guys got so seasick (space-sick, then) they had to come down early
— not the sort of emergency the calculator was programmed to deal

-with, I suppose.
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CTUK! NEWS

Maggie Burton brings you all the latest news.

The good news this month is the birth of a
new *Town. David (or myself — neither of
us can remember which) sent some guide-
lines to Peter Stone of Wolverhampton
recently. He’s just written back to say that
his (or their) *Town started in October at
the Polytechnic in Wolverhampton. They
meet on Friday evenings during term time
from 6pm until 9pm in the Computing and
Maths department, so that’s where you’ll
find them if you’re in Wolverhampton and
you feel like paying them a visit.

There’s plenty of hardware there and
technically knowledgeable people on hand
to provide help and advice. The computers
are: 16 TRS-80s running disk systems, a
PET, a BBC model B and an RML
380Z.

On top of all that hardware CT Wolver-
hampton provides a self-teaching. Basic
course and a large room for those who want
to add their own micros to the already quite
impressive list. Anyone who wants to know
more should contact either Peter Stone or
Mr P Strangman during ‘normal working
hours’ at the Computing & Maths Dept.,
the Polytechnic, Wulfruna Street, Wolver-
hampton WV1 1LY. The phone number is
Wolverhampton 27371 ext 145. We wish
them all the best for the *Town and other
wise and hope to bring you more news on
what they’re up to in future.

CT Worcester has a new ‘manager’, as
Tony Cartmell has stood down but will be
helping out whenever he can. The new
man-on-the-spot is Clive Watson — he’s
also manager of the local Tandy store,
where the *Town will now be based.

They’ve had a bit of a break recently, but
should have started up again by the time
you read this. The emphasis has tended to
be on TRS-80s, mostly because that’s

what’s in the shop — but they hold an open
house for people with other micros.

Clive Watson’s put forward a really
interesting idea which should be given a bit
of fresh air. This is a regular session on
making and testing modems, accoustic
couplers and other communications devices
and, when the products of such labours
have been thoroughly tested, linking up
with other CTs. This is very much a future
proposal and not one that is just about to
come to fruition. Who knows — perhaps
there’ll be a CTUK! bulletin board in
operation one of these days. Any volunt-
eers?

Anyone in Worcester wanting to contact
Clive and hear more about his "Town can
reach him on Worcester (0905) 28985 or
write to him at the Tandy Store, 8 St
Nicholas Street, Worcester.

Pam Pollicott of ComputerTown Ruislip
recently appeared in print. She’s assistant
librarian at Ruislip Library and she wrote
about Ruislip’s ComputerDay and about
local *Towns in general in Service Point, the
journal of the branch and mobile libraries
group of the Library Association (phew!).
That’s good publicity for CTUK! on the lib-
rary front because the day was a great suc-
cess and this is self-evident in what Pam
says: ‘With winter grasping us all by our
collars at the moment there probably won’t
be any ComputerDays going for a while,
but I had the idea of a computer carol sing-
ing session — five or six little loudspeakers
all chiming ““‘Once in Royal David’s City”’,
etc, could be made into quite a show if you
think about it ...

A letter arrived from ComputerTown
Kaltenkirchen in Germany not long ago.
They seem to be running a flourishing outtit
and a short article was enclosed but that’ll

have to be translated from German before a
fuller report can be given on what they’re up
to. Nevertheless, at the last meeting before
the letter from Peter Bendall (who runs the .
*Town) arrived, they had 80 visitors and
eight computers. They run meetings in their
local school under the sponsorship of some-
thing called ‘The People’s High School’
which runs evening classes. Apparently it’s
difficult for individuals to secure the use of
a room. Hopefully, by the time next month
comes round we’ll have more to tell you
about what they’re up to.

That round up CTUK! News for this
month. It only remains to say ‘Merry
Christmas and Happy New Year to
everyone reading this; we hope Computer
Town UK! will keep spreading and flour-
ishing in 1983. [END |

Computer Town UK! is an ever-
growing network of computer literacy
centres where members of the public
are given free access to microcom-
puters, courtesy of those willing to
volunteer their time and equipment.
Computer Towns might be found any-
where — in a church hall, a library or
perhaps a school after hours. The aim
is to make computers enjoyable and
non-threatening and, because Com-
puter Town is entirely non-commercial,
overt axe-grinding of any sort is
banned. Guidelines are available for
those interested in setting up their
own 'Towns: Write to CTUK!, 7
Collins Drive, Eastcote, Middlesex
HAM4 9EL or 17 St George’s Road,
London NWI11 OLU. Remember to
enclose an A4 SAE for your reply.
Please don’t telephone PCW for infor-
mation as CTUK! is entirely a spare-
time activity.

The hunt is over and our man has been
found. Congratulations to Stan Higgins
from Malvern in Worcestershire who was
the first person to ring in with the correct
solution.

Despite our mammoth efforts to ensure
that all copies of the December issue
arrived at the same time, some subscription
copies slipped the net and arrived early. So
we have decided to run a compensatory
competition for all those of you whorang in
and left the correct answer on the Ansaphone
before Friday 26 November. Details of this

THE PCW £5000
MANHUNT

will be sent to you by post shortly.
And for all of you who want to know,
here are the correct answers:-

Puzzle 1 (September): 66266 and 8

Puzzle 2 (October): 358926471 and 2

Puzzie 3 (November): 44744 and 7

N (Nineteen digit number):
36626635892647144744

N: 290990844869903112884951885
059487344774291087207667382784
The three single digit answers appear in

N where underlined. Reading to the left

from that place, the next 35 digits form the
key to the cipher. Decipher by writing the
alphabet, space and the digits 0 to 9 in a
circle. Each digit of the key is an anticlock-
wise displacement of the cipher digit. This
gives the plain text:-

BRIGADIER BUMPER HARRIS
01-636 6423

Easy, wasn’t it?
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Multi-index from Bonsai.

The first Integrated Accounting Software for
micros designed for real world business.
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Multi-Index is a new generation of sophisticated
Accounting Software. A completely integrated system written
entirely in RM/ICOBOL, a professional business oriented
language. It makes systems written in BASIC look pretty
basic.

Multi-iIndex consists of seven fully integrated modules:
Sales, Purchase, VAT and Nominal Ledgers, Stock Control,
Order Entry/Invoicing and Sales Analysis, with several
additional modules to be released soon. Multi-Index provides
the ultimate combination of sophistication and ease-of-use.
Entirely menu driven, easy to follow screen displays lead
inexperienced operators step by step through all procedures
so Multi-Index is quick and painless to learn.

Multi-index presents features up to now only available
on mainframes. Features like:

= Up to 13 open accounting periods with full detail
accessible throughout the year.
=P A financial statement report generator producing
all statements including Sources & Applications of Funds,
Balance Sheet, P & L and supporting schedules to your own
format.

e —

MICROCOMPUTER SYSTEMS
FOR PEOPLE IN BUSINESS.

112-116 New Oxford Street, London WCTA 1HJ.
(01) 580-0902.
/

o1
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=== Multiple-location stock control among unlimited
branches with full stock transfer support.
== Access to customers, suppliers and stock items
by name if the account or stock number is not known.
=== F|exible price discount schedules, plus automatic
calculation of salesmen’s commissions, settlement discounts
and finance charges.
No time-consuming sorts anywhere in the system.
Feature for feature Multi-index beats all other micro /
accounting packages hands down. It is available now
for many 8, 16 and 32-bit microcomputers running
CP/M-80, CP/M-86, MS-DOS and Unix including
the latest hardware like the IBM Personal
Computer. Multi-Index also takes full advantage
of developments such as colour displays
and true multi-user file sharing.

To arrange a demonstration, / X
or to receive our comprehensive %'b&\'b
information pack and details /,on'(\o Q\d:)

&

of our next seminar, give us a es 0%
ring or return the coupon. /Q,\O O
SHE
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Expectations that the Japanese
would do with computers what
they’ve already done with motor-
cycles, cameras, hi-fi’'s and
watches have been rife for
several years. The fact that, so
far, we haven’t seen our micro
industry going the way our
motor-cycle and hi-fi industries
went has encouraged not a little
complacency in some quarters:
many people seem to think
there’s something different about
computers which will prevent
the Japanese from flooding us
with shiploads of low-cost
micros.

Meanwhile, oblivious to this
difference, the Japanese are
mass-producing computers on
nearly the same scale as they do
audio equipment, TVs, etc, and
are preparing to flood us with
shiploads (or, more probably,
planeloads) of them. October’s
Tokyo Data Show — roughly
the Japanese equivalent of
Compec in content but larger —
gave a good preview of the latest
Japanese machines, most of
which are already selling well in
Japan and many of which will
be reaching our shores over the
next few months (in fact one or
two have already been seen in
Europe).

The outstanding trend at the
show was for 16-bit micros,
most of them at least software-
compatible with the IBM
Personal Computer and some
hardware-compatible as well.
The ‘mainstream’ trend was for
8088 and 8086-based machines,
typically with at least 128K of
RAM, twin disks, good quality
keyboard and medium-to-high
resolution graphics displays.

Although, in a certain sense,
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IN TOKYO

Peter Rodwell reports on the new
products at this year’s Tokyo Data Show.

the new wave of Japanese
machines are much of a same-
ness and scarcely innovative,
two features about them all
struck me as particularly inter-
esting: as we have long since
grown to expect from Japanese
products, they are all superbly
made, with minute attention to
detail and rigorous quality con-
trol; and they nearly all retail in
Japan at prices which are typic-
ally between a half and two-
thirds the price we expect to pay
for such machines in Europe.
Before we look at the pro-
ducts, a word about the show
itself: it lasts four days, had 127
exhibitors this year and was
confidently expected to attract
‘more than the 139,100 who
attended last year. The 1983
Data Show will be from 18 to 21
October; for details, contact the
Japan Electronic  Industry
Development Association, Kikai
Shinko Building, 3-5-8 S}ubakoen
Minato-ku, Tokyo 105.

New 16-bit
micros

Nearly all the well-known names
launched 16-bit machines, with
the notable exceptions of Sharp
and Casio. NEC seemed to
offer best value for money with
its PC-9800, which starts at
298,000 yen, say £650. For this
you get a system based on
NEC’s equivalent of the 8086
with 128 kbytes of RAM (exp-
andable to 640 kbytes) and a
bumper 96k of ROM containing
N88-Basic and the system mon-
itor. The display gives 25 lines
of 80 characters in text mode
and three pages of 640 x 400
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Sord’s neat little home micro, the MS. Note plug-in ROM pack
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Toshiba’s home computer.

note low-profile disk drives.

Here's the National Mybrain 3000. Silly name but slick machine —

dots or six pages or 640 x 200
dots monochrome graphics.
Colour graphics are also avail-
able — 640 x 400 dots in eight
colours. The PC-9800 runs
both CP/M-86 and MS-DOS.

National (Matsushita) launched
a micro — ludicrously named
the Mybrain 3000 — which is
very similar to the NEC in
many respects: 640 x 400 dot
resolution in eight colours, MS-
DOS and CP/M-86, but 8088
instead of 8086. It comes with
96k of RAM as standard (expand-
able to 224k), 16k ROM and
32k of video RAM. The machine
sells from 532,700 yen (£1100)
for a monochrome display and

a single 5%in, 160k disk to
865,700 (£1900) for the model
with twin 8in 1.2 Mb disks. I
particularly liked the machine’s
keyboard, which felt good and is
a rather sexy twin-tone. job:
white for the main keys, olive
green for the control and func-
tion keys.

Definitely outside the main-

stream is Chuo Electronics,

which rather bravely opted for
the Zilog Z8001 CPU and Unix_
as the basis for a pretty smart
business system housed in an
all-in-one box and with a 20
Mbyte hard disk as an optional
extra.

Sord launched two interesting
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new systems. Well, actually,
the M 343 16-bitter wasn'’t totally
new but was making its first big
appearance in public. And very
nice it is too, with full colour, high
resolution graphics and 256k
RAM (expandable to 768k) and
twin floppy disks. However, it’s
certainly not cheap (by Japanese
standards). 1,300,000 yen or
about £2800.

Toshiba caused a big stir with
the Pasopia 16 — a neat, 8088-
based machine running MS-
DOS — version 1 was on show
but version 2 is promised for
production machines. The
machine comes as a ‘main-
frame’ box with two built-in
double-sided, double-density disk
drives and separate keyboard.
The basic version comes with
192 kbytes of RAM, expand-
able to 512k. Basic video dis-
play is 80 x 25 lines of text using
just 4k of video RAM but this,
too, can be expanded to four
pages of 640 x 500 dot graphics
in 16 colours, using a massive
512 kbytes (yes, half a megabyte)
of vidleo RAM! The Pasopia
starts at 398,000 yen (£870)
and Toshiba is planning a
100,000-units production run
over the next three years.

[ *
8-bit micros
Although the 16-bit machines
grabbed a lot of attention, the 8-
bit world is by no means dead,
the Tokyo show reassured me

. X N F RN-N-N-F "N N

8-bit machines is true: there’s a
lot of useful software around for
these machines and their perfor-
mance is certainly adequate for
many business applications.
Thus there’s still a place for
them and what’s happening is
that — as I suspected — we’re
either getting more for our mon-
ey, or paying less or, in some
cases, both.

Take, for example, Sharp’s
new MZ-3500. It’s a smart-
looking beast which departs
from Sharp’s usual all-in-one
configuration by coming in the
‘standard’ (for everyone else,
nearly) three-box layout: key-
board, screen and ‘mainframe’
housing the disks and elec-

that my private conviction about

under the printer which houses electronics and disk drives.

tronics. Inside are two Z80s

Here's Toshiba’s Pasopia 16. Slimlin keyboard plugs int the box

16 bits from NEC in the shape of the PC-9800 system. Expect it here

next year some time.

This is Sharp’s MZ-700 with the optional four-colour plotter and
cassette deck. It's software-compatable with the MZ-80K/A
machines, has 64k RAM as standard and colour ouptut to a TV set.

Currently the machine is under consideration by Sharp UK.
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Eat your heart out, Uncle Clive! This Japanese word processor
managed to squeeze 12 functions from each key!

(one for processing, one for I/O)
plus a separate dedicated pro-
cessor for the keyboard. The
entry level machine has 64k of
RAM, internally expandable to
128k and there’s provision for
taking this to 256k with an
external add-on. Its display sys-
tem seems a typical piece of
Sharp complexity (or ingenuity?):
three kbytes of character video
RAM, 2k for kanji (Chinese)
characters and 96k of graphics
RAM. And there’s more: the
machine has provision for up to
32 kbytes of program ROM
(presumably a Basic interpreter
and some sort of operating sys-
tem) and an incredible megabyte
of kanji generator ROM, which
probably won’t be in much
demand if/when the machine
goes on sale here! How those
poor little Z80s cope with all
this, heaven knowns, but the
graphics demo at the show
looked acceptably quick and
slick. Starting price in Japan is
320,000 yen, say £700.

Sharp also showed its MZ-
2000, a very similar machine to
the MZ-80B in specification
and selling for 218,000 yen
(£470). And the company also
introduced its PC-1251, a tiny
hand-held machine with Basic,
very similar to the PC-1211 but
considerably smaller — doubt-
less Dick ‘Hand-held’ Pountain
will be telling you more about
this in the next month or so.

The Sharp machine which I
liked best was the MZ-700, a
small home-hobby machine with
64k of RAM and a Z80, with
colour TV output and sound,
and software-compatible with

the MZ-80K/A machines. You
can upgrade the machine to
include a larger version of the
incredibly neat four-colour plot-
ter used in the PC-1500 and add
a tape recorder as well. Both of
these slot into the main unit and
the result is a very useful, neat
little system indeed. Japanese
prices are £170 for the basic
unit and £279 with plotter and
recorder.

Epson launched its HX-20
portable (see Benchtest in last
month’s PCW) and a range of
peripherals which included a
rather nice acoustic coupler, a
5%in disk drive and a TV inter-
face. Epson was also doing
interesting things with its range
of printers — but see the ‘Peri-
pherals’ section below. In addi-
tion, Epson showed a very neat
8-bit desk-top machine which
can interface to an HX-20 for
up- and down-loading and gen-
erally communicating. We
should be seeing this machine in
Britain sometime in ‘83.

Back on the Sordstand, a 12-
deep crowd was jammed around
a couple of tables showing the
Sord MS, atiny games machine
in the Sinclair Spectrum mould
(although Sord prefers to des-
cribe it as being suitable for
‘studies, household accounts,
playing intellectual games and
for data processing and corres-
pondence’). This all strikes me
as a little ambitious but it’s a
very nice machine with excellent
colour graphics (including sprites
on 16 planes) and a good range
of peripherals including ‘joypads’
(actually sort of flattened games
paddles). Inside you get a rather
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measly 4k of user RAM, 8k of
ROM and a handy 16k of video
RAM. Software — mostly games,
as far as I could see — comes in
the form of plug-in 16k ROM
cartridges and, apart from the
joypads, you can interface the
M3 to printers and to other Sord
machines. The basic price of the
M5 in Japan is £105, which
places it a little awkwardly in
the market in Europe: its graphics
are far superior to the Spectrum
but the latter — on paper at least
— still looks better value for
money, allowing for the fact that
the Sord will probably sell for
around £150 or so in this
country.

NEC and Toshiba both came
up with hand-held machines, of
which the NEC looked the bet-
ter buy, with a nicer keyboard
and an LCD display of two lines
of 40 characters, both upper and
lower case. It has 20k of ROM,
expandable to 32k externally,
and 8k of RAM, externally
expandable to 16k. Best news is
that it’s software-compatible
with NEC’s PC-8001 desk-top
micro, but it’s not cheap at
£130. The Toshiba hand-held
has a single-line display of only
24 characters and, it seemed,
was less powerful and versatile
than the NEC while selling at
almost the same price — £120.

Finally in this section, there’s
Casio’s 8-bit desk top machine,
on which I have virtually no
information other than it seems
to run CP/M and I found it on
sale in Tokyo computer shops
for £600 or so for the basic
unit.

Peripherals

Epson proved that printers can
be as exciting as computers by
showing an ink-jet printer with a
very high-quality printout indeed.
Not exhibited at the show, but

demonstrated privately at Epson’s
headquarters, was a four-colour
ink-jet printer with a really
impressive output; unfortunate-
ly, Epson still has a few prob-
lems to iron out (mainly with
the jets getting clogged with ink,
the universal problem with these
printers) and nobody was able
to say when the machine would
be on sale or how much it would
cost. Nothing to do with com-
puters (yet) but at the same time
I got to see Seiko’s wristwatch
TV, which uses an LCD display
just over an inch diagonally.
Actually, ‘wristwatch TV’ is a
slight misnomer as the tuner and
batteries are housed in a separate
unit, about the size and shape of
a Sony Walkman, and yourun a
wire down your sleeve to plug
into the watch. Yes, itdoes func-
tion as a watch too, using a
smaller display above the screen.
The picture quality wasn’t too
good and the Seiko people rec-
koned that, although they will
be marketing it in Japan this
Christmas for about £250, a
better version should be on its
way next year.

Epson did, however, show its
four-colour dot matrix printer,
an MX100-sized device which,
while being very good, wasn’t
quite the same as the ink-jet
machine. Over on Canon stand,
they were into lasers in a bxg
way and had several ‘desk-top’
laser printers eating up paper at
a frightening speed. ‘Desk-top’
here seemed to mean ‘the same
size as a desk top’ rather than
something you’d actually stick
on your desk and still have room
to eat your sandwiches. The
smallest laser printer was about
the size of a medium-sized
photocopier, in fact.

Elsewhere, we had a plethora
of disk drives — hard and floppy
— including the Hitachi micro-
floppies but excluding the Sony
variety; oddly, Sony had only a
medium-sized stand devoted
exclusively to Tektronics graphics
displays but not even a hint of a
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16-bitter shows off its graphics.

micro to be seen.

There were several com-
panies exhibiting video disks as
high-density, low-cost-per-bit.
computer storage media. The
fact that you can’t erase and
over-write them was regarded
as unimportant by many of the
technical people manning these
stands: if a single disk can hold
two gigabytes or so and costs a
fraction of the price of a hard
disk pack, so the theory goes,
well you can just afford to keep
on writing stuff to it instead of
overwriting. If .the disk ever
does fill up (and it takes a lot of
typing to fill two gigabytes) then
you just transfer the latest copy
of your data to a new disk and
throw the old one away.!

® ©

Pricing

In general, computers in Japan
seem toretail at between 50 and
60 per cent of British prices.
(But so do cars and hi-fis and
lots of other things except —
annoyingly — cameras). I should
stressthat the prices I've quoted
here are Japanese retail prices
and if and when these machines
appear here, they’ll be some-
what more expensive — but not
much. Most people at the show
were talking about a 30 to 50
percent price markup on Japanese
retail prices, and most seemed
certain that by mid-1983 Europe
would be receiving its first big
assault from the Japanese micro
makers, spearheaded by 16-bit
desktop machines of slightly
better than IBM PC spec selling
at under £2000.

How much under depends on
several factors, including the
quantity being shipped here and
how much the importers/distrib-
utors think they can slap on to
allow for the unfortunate tradi-
tion of over-pricing which ails
the British micro scene. It also
depends on the reactions of peo-
ple already selling this type of
machine there, particularly ACT
with the Sirius, DEC with its
Rainbow and — by that time
and by far the potentially most
significant — IBM with its
Personal Computer, currently
rumoured to be launched in the
UK in January. Certainly there’s
no way that IBM could sell at
the prices currently being
demanded by ‘unofficial’ impor-
ters of the IBM, and certainly all
three could probably compete
with £2000 machines, or add a
few facilities and aim upmarket
a bit.

But the Japanese manufac-
turers about to launch here are
very big companies which could
withstand a price war and pro-
bably win, bearing in mind that
volume sales is what makes
them tick, not low quantities
with high mark-ups. It’s more
than probable that, without
actually collaborating as such,
they’ll all pitch in at around the
same price level, undercutting
existing machines by a small

amount and prepared to drop a
lot lower if the competition gets
tough. But it’ll only take one of
them to step out of line and pitch
a few hundred pounds lower for
things to take off in a big
way. . .

The implications for the
British micro industry are vast
and are either good or bad,
depending on who you are. I
think British hardware manu-
facturers are likely to be hardest
hit. In general, with the shining
exception of Clive Sinclair,
we’ve been a pretty conven-
tional lot, both technically and
in business strategies. We churn
out fairly uninteresting but over-
priced machines which we insist
on building on a cottage indus-
try basis, frequently tailored at
enormous hidden cost to the
individual customer. We might
be able to get away with this
when it comes to shoes, shotguns
and cars, but it’s out of place in
the micro world. The days of the
hand-crafted British micro are
definitely numbered (about 150-
odd, I estimate) unless a remark-
able amount of finger-extracting
and getting-together of acts
takes place.

I predict that we shall soon
hear the awful sound of British
micro makers bleating for trade
barriers to stop the flood of
Japanese micros which are put-
ting them out of business. The
Government, still only vaguely
aware of the existence of mic-
ros, will of course do nothing.
It’s not entirely the fault of the
British manufacturers, of course:
to compete with the Japs they’d
need a lot of capital and raising
that in Britain is, to put it mildly,
almost impossible. The sad fact
is that, as with the motorcycle
and hi-fi industries, by the time
anyone notices it will be too
late.

There is good news, though,
for British software houses. It
isn’t true that the Japanese are
incapable of producing soft-
ware; I saw some very interest-
ing packages in Tokyo, but they
were all designed for the Japanese
home market. Everyone was
admitting that they were
better at producing hardware
and everyone was stating firmly
that they would look for locally-
produced software in each of
their export markets. British
software is very highly regarded
and — as some people in the
trade already know — various
Japanese companies are already
sniffing out good British pro-
ducts for their forthcoming
machines. Sadly, not a single
British company exhibited in
Tokyo, although two or three
American ones were there. The
Japanese micro invasion has
already started in a quiet way
and we’ll be seeing a lot more of
itover the next six months. Let’s
hope our software houses are on
the ball ...

(END]
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WINCHESTER
KILLER-£750

The incredible Scorpio 6.2 Mbyte
hard disk alternative from
HAL Computers
annihilates small
capacity Winchesters.

DISTINGUISHING
CHARACTERISTICS Q) T

Hard disk capacity and speed with
the capability of interchangeable media.
Scorpio 8 eliminates the worries of head
crashes, drive alignments, lost data or backup, with a
new application of field proven floppy technology.

Fully Apple Il compatible — DOS 3.3, Pascal 1.1 and CP/M.
Uses all standard Apple DOS commands — appears to
Apple as a massive 8 inch floppy.

HOW SCORPIO 8 IS KILLING THE SMALL

WINCHESTER
CAPACITY (MB) .

0.15MB FLOPPY DRIVE

3MB  HARDDISK REWARDS

B Winchester capacities on floppy disks.

B Removeable media — a cartridge pack
of five 5.25inch diskettes each of 1.2 Mb
capacity.

6.2MB SCORPIO 8

BYTES PER £ B High speed DMA data transfer.
B Cost effective and software compatible
disk memory expansion.
—} SRt L S B Removeable media means separate
packs can be kept for different
3000 HARD DISK applications.

B All this for £750 complete.

8250 SCORPIO B8

To claim your rewards contact us at the
address shown below.

Hants.GUI47QU

'// HAL Computers Limited

/ Invincible Road, Farnborough

/ / VAW , Telephone (0252)517175
P77/ Telesales(0252)51717]

PCW 109



N
S
a)
S

rd PPPP s
CRR A

o
)
>
Al

jeveasaseresns
s e e s s e s e s e

ATIC

— - =

Handling charges

Recently I had to return a mains
filter to the suppliers (Display
Electronics) because it was not
what was expected, although it
may have matched the ad.

After 14 weeks’ delay, four
phone calls and various excuses, I
received a credit note, the first
acknowledgement of the safely-
returned item, which showed that,
as expected, I had paid postage
both ways but also approximately
10 percent ‘handling charge’. As
the 14 weeks delay convinced me
I would not buy there again, I
succeeded in obtaining a cash
refund.

On only one other occasion
have I needed to return goods —
to Lasky’s and they returned my
money in full, including postage
on the goods one way!

In view of this and the 14
weeks’ delay in refunding my
money, I feel the *handling
charge’ is a liberty. Is it common
practice?

W George, Harlow, Essex

The Sale of Goods Act states that
if an article is not suitable for the
purpose for which it has been
sold, the buyer is entitled to a full
refund — not a credit note, not a
partial refund with ‘handling
charges’ deducted, but a full
refund.

However, there are limitations
to this. If the equipment you
received matched what was
advertised, then I'm afraid you
.are at fault for ordering some-
-thing which wasn't what you
required, caveat emptor still
applies in these cases and Dis-
play Electronics would then have
been under no obligation to give
you a refund. In this case, the
deduction of a ‘handling charge’
Sfor dealing with your mistake is
reasonable — after all, they have
to pay somebody to do the paper-
work. Taking 14 weeks to res-
pond is not good enough but is,
unfortunately, par for the course.

On a general note, the micro
industry as a whole seems to con-
sider itself magically exempt from
the Sale of Goods Act. I experien-
ced this a couple of years ago
when a very large supplier sold
me some faulty equipment. Get-
ting my money back cost me £90
in solicitor’s bills and the cheque
only arrived on the day before we
were due in court. If you do buy
goods which don't perform as

advertised, you are covered by the
Sale of Goods Act. It doesn’t
matter whether you're buying by
mail order or over the counter
and the ‘as advertised’ bit
includes what the salesman tells
you verbally (although he can
always deny having said that, so
get it in writing if a lot of money
is involved). But always read
adverts very carefully and check
that you're certain that the adver-
tised goods are exactly what you
want before you send off your
money. — Ed.

Quick Beeb

I have just received my BBC
Computer Model B in three weeks
and five days. Is this a record?
D.A.P. Mitchell, Northolt,
Middx

No — it’s a computer — Ed

Cheap C

I was interested to read in
November’s ‘Braindump’ referen-
ces to the C programming
language. Yes it is a nice language
but compilers do not start at
£400! True, a complete
implementation of C under Unix 7
will cost around that figure but
there are a number of versions
(with some of the more esoteric
features missing, admittedly)
available for much less. I have a
BD Software C compiler
(available from Lifeboat) which
cost £60. The main omission from
this is that floating point is not
directly implemented, although
there is a package of routines
which goes some way to alleviat-
ing the problem. Otherwise, it’s a
lovely piece of software.

Robin Jones, Folkestone, Kent

Beeb characters

I read with interest Mr Whit-
worth’s letter (October PCW) on
my character generator for the
BBC Computer (July PCW) and 1
would like to thank him for his
criticism.

When my friend received his
Model A in February we both
saw the usefulness of a character
generator. The program was writ-
ten in the first week of ownership
and at the time there was only the
Provisional Guide to refer to (as
far as I know).

In answer to the question about
the use of Mode 6, it was the only

mode in which we could display
the characters defined and fit the
program in on a Model A. I didn’t
use the cursor keys for the simple
reason that the Provisional Guide
didn’t tell me how to and it was
rather low on my priorities (get-
ting it working was my main
priority). The COLOUR query is
simple to answer: I wasn’t sure of
the use of COLOUR at the time
and, looking back, I don’t know
why I did that either!

After seeing the program prin-
ted out on paper I must say that
I’'m not too impressed with its
general structure and can think of
various improvements (using
*SPOOL for saving the charac-
ters, for instance).

Finally, my thanks to Mr Whit-
worth and Mr Clayton (‘TJ’s
Workshop’ October PCW).
Apologies to all those who typed
it in and were screaming ‘ineffi-
cient idiot’ while doing so.

Mark Howlett, Braintree, Essex

Book hoob

The recent article on Ada by
Mike Parr contained a serious
ommission.

In the list of books recommen-
ded as further reading he omitted
the bestseller on the subject —
Programming in Ada by John
Barnes, published by Addison-
Wesley at £9.95.

Would you kindly bring this
fact to the attention of your
readers.

Peter Hoenigsberg, University
Director, Addison-Wesley
Publishers Ltd

Pressure group

In his article, ‘Expanda-Beeb’
Paul Beverley referred to the use
of the promised ‘second pro-
cessors’ with the BBC Micro.

He said, ... Acorn suggests
there will be capacity for 60k
RAM on both the 6502 and the
Z80 board.’

I regret to inform you that he
was, at best, misinformed and at
worst misled. I am informed by
Acorn that the 6502 second pro-
cessor will have less than 30k of
user-RAM as it will have to
cross-load both the MOS and the
language ROMs. I understand that
the position will be slightly better
for the Z80 board as it will have
an on-board interpreter.

I have not been able to get a
straight answer to the question of

PCW welcomes correspondence from its readers but we must warn that it
tends to be one way! Please be as brief as possible and add ‘not for
- publication’ if your letter is to be kept private. Please note that we are
unable to give advice about the purchase of computers or other hardware/software — these questtons
must be addressed to Sheridan Williams (see ‘Computer Answers’ page). Address letters to:
‘Communications,” Personal Computer World, 62 Oxford Street, London WI1A 2HG.

how user-RAM is affected by
additional language ROMs in the
host processor. You may be able
to fare better.

Personally, I am sick of the
reluctance of Acorn to face up to
its responsibilities, particularly as
regards the OS 0.1 MOS ROM
that is fitted to my machine. Had
I known that I would be expected
to pay extra for a machine that
performs in accordance with its
published specification, I would
have been extremely wary. Had I
known that the machine would not
be expandable in the manner
publicised, I would definitely not
have purchased. May I suggest
that other users who feel similarly
contact me with a view to some
concerted effort to change Acorn’s
attitude.

Richard Bean, 81 Himley
Green, Linslade, Leighton
Buzzard, Beds LU7 7QA

I have a feeling that the ROM
matter may be covered by the
Sale of Goods Act. Certainly
Acorn is creating massive ill-will
among its very long-syffering cus-
tomers by charging for the new

"ROM. — Ed

Info source

I would like to bring to the atten-
tion of your readers an organisa-
tion which could be of value to
many of them.

I was recently involved in an
attempt to attract financial support
for some ideas which I felt to be
of commercial value, and which
proved to be a somewhat frustrat-
ing experience. Over the years I
have often felt the need for a cen-
tral information service which is
able to match the needs of inven-
tor, industry and finance, and dur-
ing my investigations I found that
such a system does actually exist.
It is a fairly new company, but it
is already showing signs of its
potential, and I think it is deserv-
ing of our support.

Its computerised network
matches ideas, skills, resources
and financial support in such a
way that it is able to cater for a
variety of different needs, whether
an amateur inventor, a large
manufacturer or an investor look-
ing for wider areas of commerce. I
believe it to be an impressive use
of computer data systems which I
whole-heartedly endorse.

Membership fees are extremely
reasonable, and I would suggest
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that anyone who is interested in
putting ideas into action get in
touch with them as I did. They
are extremely helpful about
sending information about their
service to anyone who contacts
them.

The company is IREX, Snow
House, 103 Southwark Street,
London SEI OJF. The telephone
number is 01-633 0424,
Michael Harris, London E2

—

N
Tapebox tip
A quick tip for owners of Sinclair
Spectrum machines.

Being small and relatively flat I
find there is a tendency to stack
things on top of it. I'm not certain
that this is entirely a good thing
so I started looking for a suitable
case.

My eyes lit on a Sony U-Matic
cassette case of the square,
‘opens-like-a-book’ variety. Pro-
vided that you install the Spec-
trum with the back of the machine
towards the ‘spine’ of the ‘book’,
the machine fits like a glove. You
now have a neat rectangular con-
tainer that will stack flat or will fit
in a book case if needed.

I realise that not many people
will have access to such cases but
it is more than likely that some of
the specialist audio-visual aids
people or even your local video
shop may be able to provide an
empty library case at a reasonable
cost.

For those who don’t know, the
U-Matic is a sort of higher quality
cassette recorder, used semi-
professionally or even for low-
quality broadcast uses.

I should add that one or two
internal obstructions need to be
removed with a large sharp knife;
these are two round bosses that fit
the hubs of the cassette and also
two angled flaps about 2in x lin
near the ‘spine’ of the box.

Who knows, someone may even
paint coloured stripes on these
boxes and sell them as Spectrum
containers.

Finally, T don’t think that the
more modern AGFA case will do;
it looks more stylish and has a
better lock on it — but I haven’t
tried this type.

Peter Dunkley, Guildford,
Surrey

Home computer
software

I am writing to express my con-
cern at a trend I have noticed in
the attitude of software houses
that specialise in programs for
home computers.

It seems to me that as soon as
a new home computer appears on
the market the machines pre-
viously supported with software
are ditched in a frantic re-writing
of a lot of existing software to
meet the demands from new
owners.

My point is that although
software houses continue to sell
the software for existing machines
they do not continue to develop
programs to make use of all the
add-on products such as memory,
disk drives, toolkit ROMs, and
sound boards, etc. Here they miss
an opportunity to link up with the
suppliers of these products so that
each can benefit. The old cliche of
‘software sells hardware’ is more
true now than ever due to the
market moving away from the
electronics hobbyist to the family
entertainment setting.

A typical case is the Atom
computer. This machine, now
being up-staged by new machines,
has an amazing list of add-on
facilities which are not actively
being supported. Where are the
colour programs for the new
colour board? Where are the disk
programs? Where are the pro-
grams that take advantage of the
huge add-on memory that is avail-
able? Why, for example, are the
manufacturers not commissioning
software to be sold with these pro-
ducts? A few duplicated sheets of
suitable routines is not good
enough.

I realise that the original surge
in software sales is no longer
there but I would have thought
that steady sales would continue
especially if stimulated with new
software. Presumably the thou-
sands of Atom machines are still
out there. I have not seen
breakers yards full of abandoned
home computers. This may apply
to other machines such as the
Sharp MZ80K, Nascom, ZX80,
ZX81 and others.

I hope that if you puplish this
letter it will encourage some res-
ponse from the software houses if
only in defence. If the software
industry is solely dedicated to the
support of new machines I see
that this young industry will be
badly damaged when computer
owners in general realise that they
will be continually under pressure
to buy a new machine. Imagine
the situation in the hi-fi market if
all new records could only be
played on new equipment straight
from the factory.

John Ferguson, Chelmsford,
Essex

P for Pathetic? |

I was interested to read the
Benchmark article ‘The Ultimate
Test’ in the October PCW. It con-
firms my view that ‘P is anything
but Perfect’ due to its being
excruciatingly slow. I use a UK-
produced Pascal compiler called
PRO Pascal written by Prospero
Software which just beats the best
of the compilers (of any language
on an 8-bit machine) listed in the
.original Byte article. The 10 itera-
tions time on a 4MHz Z80 system
for the standard Pascal version of
the published benchmark was just
less than the 14 seconds of the

Byte best. Using non-standard fea-

tures the time is 121.7 seconds.
This is more than 20 times as fast
as the UCSD p-code version run-
ning on a similar machine accord-
ing to Byte while the standard
version is nearly 20 times faster
than the version using only stan-
dard Pascal cited in the PCW
article.

The faults with p-code are
shared nearly equally between the
compilation and the interpretation
of it on the host machine as can
be seen by considering the times
given in the original article for the
Pascal Microengine which has p-
code as its machine code. It is 4.5
times as slow as the best (8-bit
machine) listed even though it is
nominally a 16-bit machine. This
indicates that the compilation to
p-code itself is a source of inef-
ficiency as no interpretation is
involved in this case.

I accept that the UCSD operat-
ing system is a pleasure to use but
heaven preserve us from their
compilers. It appears to me that

the portability provided by p-code
is dearly bought and the only
beneficiaries are Softech.

One further point may be
gained from the original article in
that it provides a time for Z80
assembly language implementation
of the benchmark which is only
1.7 times as fast as the PRO Pas-
cal indicating that there is little
room for further improvement
with the Z80.

Timings for PRO Pascal were
obtained on two Apple systems
and they were confirmed by Pros-
pero Software (with whom I have
no other relationship that that of a
well pleased customer) on a 4MHz
system.

The first used a Microsoft
Softcard. (The Z80 runs at 2.041
MHz with this card) and an
Axlon Ramdisk. The Axlon was
configured as a single 320k drive
allowing an automatic compile
and link for the PRO-Pascal sys-
tem. Drive time is. negligible with
this arrangement.

The second used an Appli-Card
with the Z80 running at 6MHz

‘which of course gave me times

half as fast again which I scaled
down for comparisons. As I am
not yet able to link the Appli-
Card system to the Axlon due to:
all too typical manual problems, I
used Apple drives. It appears to
me that a moderately enhanced
Apple II and a good compiler of
standard Pascal (probably with
the addition of an overlaying lin-
ker) provides a setup that is hard
to beat.

John Crookes, Univ of
Lancaster, Lancaster

Cheaper clock

I read with interest your article
‘Clock it to me’; October/
November 1982 but then I looked
at the price of £36 just for the

parts minus battery. I take it,
therefore, that Bruce Marriott is
not aware of the clock-calendar
card for the Apple II (soon to be
released for the BBC it is
rumoured) marketed by Namal
Associates in Cambridge.

The card uses the now well
established MC 146818 from
Motorola (which was briefly men-
tioned by Mr Marriott) which is
second sourced by Hitachi and
has the following features:

1) Day light savings, eg, it
automatically corrects for British
Summer Time.

2) Alarm function which will
cause an interruption to the CPU
when an alarm time occurs.

3) Has a full year counter to 99
years.

4) Can work in BCD or Binary.
5) Has a square wave output
which can be used as a very
accurate programmable function
generator.

6) Has 12 or 24 hour format.

This board sells for around the
£70 mark which is much less than
the £149 quoted by Mr Marriott
for the standard Apple board. The
Namal board also contains a bat-
tery as standard and a 4k (2732)
operating system on the card! A
kit of parts (although not sold yet)
has been quoted at being around
the £40 mark, which makes Mr
Marriott’s £36 look a bit
expensive.

Mr Marriott also said that the
MSMS5832 is rather difficult to
get hold of. For the interests of
the experimenter, the 146818 is
readily available from: Namal
Components, Radio Resistor (part
of the electrocomponents group,
ever heard of RS?) and the
Hitachi version is available from
Impulse Electronics and probably
ITT Meridian.

May I also take this oppor-
tunity to draw to your attention
the clock calendar board using the
58174 which is sold by Com-
putech Systems for £80. I agree
with Mr Marriott about this chip
and this makes the Computech
board very suspect.

Never mind, maybe Mr
Marriott’s article was a long time
getting to print and the prices have
dropped since it was written.

For further information, contact
the following:

Namal Associates, Gatehouse, 25
Gwydir Street, Cambridge.

Radio Resistor Co, St. Martins
Way Industrial Estate, Cambridge
Road, Bedford.

Impulse Electronics Ltd,
Croudace House, Caterham,
Surrey.

ITT Meridian, West Road,
Harlow, Essex.

DN Anderson, Cambridge.
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When David Tebbutt Benchtested the ZX
Spectrum in June 1982 he proclaimed it the
best value for money around and, despite
the flurry of price drops in home computers
over the past few months, there’s no doubt
that this low-cost colour computer still
deserves that title. Like the ZX81 the
Spectrum is not particularly impressive to
look at, being only slightly bigger than its
predecessor but offering a more substantial
button keyboard. Since no joysticks are
currently available, this keyboard is used for
all the games, and works quite well despite
the rubbery texture.

I used a 48k machine which (as I'm sure
nearly everybody in the western world is
aware!) costs £175 including VAT. Many of
the games will run on a 16k machine (£125 if

Dick Olney investigates

CREENPLAY

games for the ZX Spectrum

you didn’t know) so I’ve marked those that
need the full 48k. I've covered a wide
selection of software including some of
Sinclair’s own label Psion and ICL games.,

As yet there is not much of a selection of
games around for the machine, with a size-
able portion of it being old favourites. The
Spectrum itself impressed me, although few
of the games I saw seemed to make very

good use of the facilities it offers. To be fair I
may have jumped the gun, and I will be
interested to see if enough good games
software becomes available tomakeit worth
giving this machine a second look. I do
know that Psion is planning a flight
simulator and a sequel to Hungry Horace
(see review), both of which should be avail-
able by the time you read this, but unfor-
tunately neither were available for review at
the time of writing.

Sinclair label games are available on mail
order through the usual channels and
Quicksilva and Bug-Byte games are on
general sale. Simon Hessel Software can be
found at 15 Lytham Court, Cardwell
Crescent, Sunninghill, Berks, and Impact
Softwareat 70 Redford Avenue, Edinburgh.

= ——————
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Game: Hungry Horace
Supplier: Sinclair - Psion
Price: £5.95

Question — when is a Pacman derivative
not a Pacman rip-off? Answer — when it’s
Hungry Horace. Yes folks, with a stroke of
genius Psion has managed to produce a
game which should satisfy the most painful
Pacman craving, yet march proudly
through Atari’s legal net. The scenario is a

town park where an endearing little
character is intent upon eating up all the
flowers (this is not a game with a social
conscience!). You control his movement
using the ‘Q’ and ‘Z’ keys for up/down,
and ‘I’ and ‘P’ for left/right. This arrange-
ment works very well, making the game a
joy to play.

The park is divided into four sections,
each of which consists of a ‘maze’ of paths,
bridges and tunnels. In each section there is
a one-way gate to the next frame through
which you can move-at any time. Horace is
chased by between one and three park
keepers, who will throw him out of the
park if they catch him (quite right too!).
Occasionally one of them will drop his
lunch of a cherry or a strawberry, which
Horace may then eat to supplement his
flower gobbling. If he is caught three times
the game ends.

0 help Hungry Horace on his
campaign of destruction there is one alarm
bell situated in each section of the park.
When this is rung the park keepers panic

® spaceships teft
& rockets teft

Enter fi1ring
velocity

Game: Games 1; Pastimes 2; Games 3;
Games 4

Supplier: Sinclair - ICL

Price: £4.95

What on earth do these people think they
are doing? It was understandable when
games were in their infancy for Sinclair to
produce their trivial games packages for
the ZX81, whose potential in this respect
was limited, anyway, but now that they
have a full colour graphics 16k machine
such behaviour is inexcusable. Each tape
contains a selection of four diversions, any
of which should put the new user off video
games for life. Let me explain.

(their hair stands on end) and Horace can
throw them out of the park, though only
for a few seconds. The game, of course,
gets progressively harder (though not
faster) mainly due to an increased
awareness of Horace’s position among the
keepers. Indeed, because of the layout, in
some places it can get almost impossible to
continue since the keepers make an
immediate beeline for you, which is very
frustrating.

This game is destined to be a big success
among Spectrum users of all ages. The
graphics are excellent, and there are some
interesting, if rather limited,.sound effects.
The noise when Horace gets caught could,
with a lot of imagination, sound like a
gruff ‘get out of here’ shouted by an angry
and highly inarticulate official. Strongly
recommended and well worth the money.

Presentation: EEEE80100

Use of graphics: % %DD
Addictive quality:
Value for money: §%§%§§DD

Games 1 starts with ‘Martian Knock
Out’. You are presented with a huddle of
green lines and circles in the top right hand
corner representing the Martian fleet, and
a simple ‘missile launcher’ which moves
around the bottom left. The idea is to key
in the velocity of your missile (a number
between 10 and 60) so that it will hit the
maximum number of enemy spacecraft.
After each launch the program re-positions
your base whilst the attacking fleet remain
static. A game consists of 15 missiles.

Second on the agenda is ‘Racetrack’.
The track is marked by a multi-coloured
boundary which uses standard Sinclair
graphics symbols. It races up the screen
(there are nine speeds to choose from)
while, using the ‘S’ and ‘8’ keys, you
attempt to steer a little car through it - the
car incidentally remains on the same
horizontal level. This is a fairly standard
idea, and would be quite fun to play
except the moving track soon starts to hurt
the eyes and make them water.

The third game on Games 1 is called
‘Labyrinth’ and is a simple maze game.
Using the cursor keys you move an ‘o’ into
a maze inhabited by three asterisks (which
march across the entrances) with a view to
reaching the dollar sign in the centre
without being caught. You have a limited

number of moves determined by your
‘water supply’. The asterisk guards only
move when you do and will only patrol a
predefined corridor. This is probably the
best game on the tape, but it is hardly
mind-boggling.

The fourth and final game on this tape
is ‘Skittles’. The bowling lane appears at
the top of the screen with a square (!?)
block of thirty skittles on the left and your
ball (the square) on the right. You position
the ball vertically using the ‘5’ and ‘8’
cursor keys and bowl it with ‘0’. Not the
most stimulating of tasks I think you’ll
agree.

The tapes continue in this vein. Pastimes
2 has a reasonable ‘Mastermind’ program
called ‘Secret Code’, in which the player
can allow the computer between four and
eight valid numbers; a strange game called
‘Mindboggling’, which presents you with
16 random letters with the idea that
players compete to see who can make the
most words; a version of the well known
cub scout game ‘Kim’ in which 20 random
characters are displayed, one is removed
when ‘Enter’ is pressed, and you must
guess which one it was; and, finally, a
magic square program which acts just like
the fairground novelties except that you
decide the final pattern.
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Games 3 and 4 contain much the same
sort of stuff as Games 1, so don’t be
misled by names like ‘Journey into
Danger’ and ‘Escape from Jupiter’. None
of these tapes even gives a taste of the
Spectrum’s capabilities, though you can
list them, which might be a useful exercise
to help you understand some fundamental

programming techniques (why not just list
them in the Basic manual or use them as
part of a teaching course?). This sort of
thing only encourages those Philistines
who see home computers as a passing fad
with no real usefulness or lasting qualities.
Using a machine like the Spectrum for
such programs is like warming your feet

with a nuclear reactor - both Sinclair and
ICL should be ashamed of themselves.

Presentation: EEOOI00]
Use of graphics:
Addictive quality:
Value for money: EOO1C10]00]
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Game:  Startrek
Supplier: Impact Software
Price: £5.00

Since playing Startrek was the first contact
I really had with computers, I’'m always
interested when new versions of the game

are produced. The most successful version
to date is, of course, Atari’s ever popular
Star Raiders, which manages to
incorporate some nice real-time graphics.
Impact Software has been much less
adventurous with this very traditional
interpretation for the ZX Spectrum.

The galaxy consists of a disappointingly
diminutive eight by eight grid, and can be
displayed to show the whereabouts (if
known) of the Enterprise, Klingons and
empty quadrants (but not Starbases). This
map is updated when you perform a long
range scan, which uses the standard
format of three numbers for each
neighbouring quadrant to represent
Klingons, Starbases and stars. I'm not sure
why they’ve bothered to include the
number of stars, since in this version of
Startrek, unlike most others, they do not
restrict movement and are immune to

torpedo fire.

As versions of Startrek go, this one can
best be described as barely adequate. The
presentation is entirely standard with no
extra sophistications and none of the
interjected comments from Mr. Spock or
Scotty that experienced Trekkers have
come to expect. No use is made of the
Spectrum’s graphics or colour facilities
and the only significant sound effect is a
brief rendition of the Startrek theme tune
during warp drive relocation. Despite its
limitations, however, this program does
retain some of the attraction of the
original Startrek, and for Spectrum
owners unfamiliar with the game it could
well prove to be a good buy.

Presentation: E(JJO00O0C]
Complexity: EEOO0O0OCI0]
Addictive quality: EEEE0O0O0O0O0O
Value for money: EE01010O1100]

Game:  The Quest (48k only)
Supplier: Impact Software
Price: £5
The colourful picture which introduces
this game looked extremely promising.
Unfortunately that is the only colour or
graphics used, and the ‘full sound effects’
mentioned on the product list [ was sent
are in fact fairly trivial. The claim that The
Quest is ‘one of the most exciting
adventure games currently available’ is
similarly exaggerated - but then I suppose
if all games publishers were completely
honest I’d be out of a job!

The idea in this game is to move around
a 60 x 25 grid (giving 1500 rooms)
searching for the Holy Grail. These rooms

may contain jewels, monsters, elixirs or
any one of a number of useful artefacts.
Upon entering a room you are given the
option to display your current status, take
an elixir, move, or quit the game. The
status report gives your current levels of
food, drink, strength, stamina, dexterity
and intelligence, and if any one of these
drops to zero you will die. An elixir will
restore the chosen factor to one hundred
per cent. The report also includes other
information such as the number of arrows,
elixirs and gold pieces in your possession,
as well as the number of moves you’ve had
and the time taken to do it.

The movement option always allows
you to go north, south, east or west unless
you are at the top or bottom of the grid
(the sides link with each other). You also
get the opportunity to shine your lamp in
any of these directions to receive advance
warning of the contents of any adjacent
room. The lamp does however, run out
eventually, so you should use it fairly
sparingly. If you move into a room
occupied by a monster, you will be given
the chance to use any of the weapons or
spells in your possession to attack it, or to
retreat. The choice of weapon does, of
course, depend on the type of monster
(curiously the only one 1 was able to bribe
was the rat!).

In one of the rooms you’ll come across
a trader, from whom you can purchase
any number of weapons, elixirs or spells -
depending on your current wealth. It is
essential to find this room, since many of
the monsters can only be killed by weapons
available exclusively from the trader.
There are some other interesting rooms,
but on the whole the game involves
searching as much of the maze as possible,
collecting useful artefacts and avoiding
monsters (unless well-armed) with no clues
as to the whereabouts of the elusive Grail.

Unlike many adventures this one
reconfigures the room on each run, which
means its attraction may prove more
lasting. On the other hand, the massive
size of the maze cannot disguise the lack of
complexity. Certainly you’ll need to learn
which weapons are effective on the various
monsters, but on the whole there is little in
the way of real brainteasers. You could
almost certainly get your fiver’s worth out
of this game, but I’'m sure that most
experienced adventurers would find it a
little dull.

Presentation: EEE0100010]
Complexity: EEODOOCOC0]
Value for money: EEEE00I00O]

Inheritance (48k only)

Game:
Supplier: Simon Hessel Software

Price: £5.95

This must be one of the most extensive
and complex management games I’ve seen,
with two discrete sections, both of which
would take a lot of time and effort to
master. In the first section you must ptove
your financial acumen by turning £10,000
into £100,000 in 26 turns (weeks) and thus
become the beneficiary of Great Uncle
Arbuthnott’s inheritance. Each turn
comprises three sections. First you can
invest in the stock market by buying shares
in any of six major industries, for which
current prices are displayed. Next you may
make a similar investment in the metal
market, and again there are six choices.
When these two sections have been
completed all stock and metal prices are

updated with an analysis of your gains and
losses.

Your turn culminates in an opportunity
to gamble on the horses or at blackjack.
The horse race includes five horses, and
you are allowed to back any number of
them. Sometimes the odds will make it
worthwhile backing four of the horses and
thus be almost certain to come out
winning, but if you win too much it will be
stolen by your dishonest cousins. The race
itself is run before your eyes and in one of
several simple graphics frames in the
game. The blackjack (pontoon) is less
interesting than the races, and the program
rarely churns out a winner, making it easy
to lose a lot of money, although you do
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only get the chance to play one hand.

I’'m assured that experienced players
find this first part easy, but I failed to get
the hang of it even when provided with a
few handy hints. The whole thing seems
interminably slow, and with your capital -
though easy to lose - making only small
increases each turn. If, however, you do
manage to make the hundred grand (or
find the right statement to GOTO) you’ll
receive the inheritance, which turns out to
be a soft drinks factory.

Having found the secret formula (a
simple task involving only patience) you
set off to the Bango Island to buy Bango
fruits - more graphics - and you must
negotiate the cheapest price for this vital
ingredient. This concluded, you set about

managing the factory in an attempt to
make your million.

Running the soft drinks factory involves
three main decisions - the weekly
production, number of advertising entries
placed and the selling price of your
product. To help you with this you are
given a market forecast at the beginning of
each turn. The idea is to build up stock for
an excellent market forecast, then advertise
extensively and hence sell all your stock at
maximum price. As your capital builds up
you may be hit by strikes, frauds and
advertising rate increases, and you will
eventually be given the chance to extend the
factory for greater production capability.

The second part of the game is faster
moving than the first, but will still often

involve long waits for ‘excellent’ weeks to
come along before you seem to make
much headway. The game is well presented
throughout with a colourful menu format.
There is no doubt that this is a must for
management game enthusiasts with plenty
of patience, but less determined players
may find their interest waning after a short
time. If you do like this sort of thing and
need something to while away the cold
winter nights this is one of the best games
in terms of value for money that you’ll find.

Presentation: EEEEEOCO]
Complexity: EEEEE000]
Addictive quality: EEE000O00O
Value for money: EEEEEE0C]
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I’'m assured that the 16k ZX81 version of
this is number 10 in the ZX software
library Top 20 (out of 200 titles). It’s a
colourful and sophisticated management
game that gives you the chance to play at
being Prime Minister of our sceptred isle.
The idea, of course, is to stay in power for
as long as possible, which means ending
each five-year term in as popular a state as
possible among your decidedly fickle
electorate.

To start the game you key in your name
(or any other suitably silly title) and then

Game:  Great Britain Limited (48k only)
Supplier: Simon Hessel Software
Price: £5.95

Democrat. This is not a decision to be
taken lightly - I found for instance that a
Labour government always started on a
much worse footing than the rest,
particularly Tory. When the preliminaries:
have been completed you are presented
with a rundown of the current state of
affairs.

Although Simon Hessel does stress that
this is a game and not a simulation, plenty
of variables are taken into consideration -
inflation and unemployment being the key
elements. Each year begins with these two
factors being updated, along with the
exchange rate, your popularity rating and
the balance of the national account; their
movement depending on your performance
in the previous year. There are three ways
in which you can control these figures.

Firstly you must set the levels of income
tax, corporation tax and VAT, and also of
excise duties on tobacco, alcohol and
petrol. These will not only determine your
total income at the end of the year, but
will also have significant effects on
unemployment, inflation, and your
popularity rating.

Next you must set the levels of social
benefits, including child allowance,
pensions and unemployment benefits. The
populace are particularly sensitive to any

particularly in the final years of each term.
Finally you are given the oppottunity to
plough money into some worthy cause in
the hope that a social reform will be
recognised. Occasionally at the end of the
year, news flashes will appear on the
screen concerning riots or party revolts
which may force you to revise your
policies.

After five years an election takes place,
at which point you may be given the
chance to outline your manifesto for the
following term. This involves apportioning
1000 points between four areas of social
concern: inflation, unemployment,
overseas aid and law and order. Then you
sit and watch as the results clock up.

As I’ve said, Simon Hessel impressed
upon me that this is a game and not a
simulation. Any student of economics or
political science would no doubt be
appalled by the simple model GB Ltd uses.
Nevertheless, as a game, it’s got great
potential, and should be sophsicated
enough to hold most people’s interest.
Incidentally, it’s also available for the BBC
micro as well as the ZX81 and Spectrum.

28880000
822000

Presentation:
Complexity:

choose which party you represent - of these, especially pensions falling behind Addictive quality: EEEE0000
Labour, Conservative, Liberal or Social inflation, so great care must be taken, Value for money: EEEEE010O0]
—

Game:  Superdeflex (48k only)
Supplier: Liamasoft
Price: £4.95

The first of Jeff Minter’s offerings for the
Spectrum (I’m assured that there are
others on the way), Superdeflex starts its
loading procedure with the warning that
anybody making an illicit copy will be
‘hung, drawn and quartered’. His worries
stem from the fact that, unlike most of the
other games I looked at, the ‘Break’ key is
not disenabled during this program,
making listing or copying the program a
simple operation.

The game is not entirely unlike a type of
computer pinball, except that instead of a
ball bouncing around the screen there is
‘Sid the silly space invader’. You use the
‘n’ and ‘m’ keys to place a ‘/’ or *\’ in
front. of Sid and hence change his direction
by 90 degrees. These deflectors flip over
when Sid hits them so that a \ turns into a
/ and vice versa. The idea, therefore, is to
control Sid’s movement so as to bounce
him onto a prescribed target, while
avoiding the various obstructions placed in
his path.

There are nine levels of play, with an
increasing number of hazards. Black boxes
are merely barriers which Sid bounces off
harmlessly, whilst red boxes represent
deadly land mines. At the higher levels
bunches of coloured deflectors appear,
behaving just like those which you place
yourself, and these serve to add to the
general confusion. The most lethal hazard
pitted agaianst you is the laser beam. This
fires between two tiny markers at the top
and bottom of the screen (the markers are
set up afresh just before each blast) and
will disintegrate Sid if it hits him. Finally
the most difficult frames includes ‘Grud
the Droid’ who races Sid to the target. If

he reaches it first, or if Sid bounces into
him, a life is lost.

Each game consists of four lives, and
you are given the choice of which level to
start on. To complete a level you must hit
ten targets (they only appear one at a time)
and the layout remains the same except for
the position of these targets. If you place
too many deflectors it can become almost
impossible to control Sid, and for this
reason placing 10 deflectors without
hitting a target invokes one of the most
endearing features of the game; a giant
llama strolls across the screen, clearing it
completely, and the game is then reset as if
you had just begun that level.

Although this is probably one of the
most original arcade type games I’ve seen
on the Spectrum, the limited controls and
tediously slow action (it is after all in ZX
Basic!) make it rather dull. Nevertheless,
good value for money and a refreshing
change from the endless Invaders-
Asteroids-Pacman derivatives.

BEEEEE00
E82e80000
E2E800000

Presentation:

Use of graphics:
Addictive quality:
Value for money:
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She needs ‘Superscript’!
Superserl Features

® Provides full screen edit, delete, erase,
insert, transfer and document merge

‘Superscript’ transforms your
Commodore computer into a.true Word

facilities. Processor, enabling your secretary to turn out
®  Simple facilities to send mailshots to high quality letters, mailshots, quotations,
standard address lists. etc., faster and easier than ever before.
®  Powerful aids to produce tables with wide But spell? — Adding ‘Superspell’ gives
screen, horizontal, decimal and vertical you access to an extensive dictionary with
ol p— , automatic checking of any document entered,
" Search with optional replace , enabling recognition of spelling errors and
@ Comprehensive printer controls with mistypes.
control of margins, lines per page, . .
underlining, bold print, super and sub If she wants a better machine, and you
scripts, variable line and character pitch. want the very best of Word Processing, then
% you both need a Commodore with
fgamg’p/, Features ‘Superscript’ and ‘Superspell’ available from

Dictionary in excess of 30,000 words. your local Cqmmodore dealer.

B User definable dictionary with facilities to
add, delete, print or merge with standard
dictionary.

@ Spelling checker verifies largest
‘Superscript’ document in less than two

minutes. £ A Professional’'s Word Processor
& Displays totals of words, different words , . I
and unrecognised words. Precision Software Limited,

" . : . 4, Park Terrace, Worcester Park
® Editing of unrecognised words in C ) ) )
document includes options to accept, Precision Surrey KT4 7JZ, England.
ignore, change or add to user dictionary. Software Telephone 01-330 7166

Superscript and Superspellrun on the 2001, 3016/ 32, 4016/32, 8032 and 8096 Commodore computers, 2040, 3040, 4040
and 8050 disk drives, all Commodore printers and a wide range of letter quality printers.
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This month sees the start of a regular new chess column. Tony Harrington kicks off with a look at the
latest dedicated chess computer from SciSys.

This is the start of a regular monthly
column on computer chess. I will be con-
centrating, at least for the first few months,
on dedicated chess computers — the kind
you can go into a games shop and buy for
anything from £35 to £400 — and the com-
panies that make them.

Computer chess is still new enough for a
question like ‘Who is Fidelity?’ (or SciSys,

or Hegener and Glazer) — to name but:

three of the leading suppliers of dedicated
chess computers — to need an answer.
More importantly, computer chess, by its
very nature, involves a fairly unique meet-
ing point between the separate areas of
business, computers and chess. So this
question gives one an ideal way of tackling
all three areas simultaneously.

This doesn’t mean that the technical

issues — like how you go about program-
ming your own personal computer to play
chess — will be entirely neglected. But for
the first few months we’ll be looking at what
is around and how the machines available
perform. Computer chess tournaments are
becoming increasingly frequent and we’ll
be keeping an eye on the results of such
competitions. There will also be a games
section, where in future issues annotations
be done by international master David
Levy.
Levy is well known in chess playing circles
for his bet a decade ago that no computer
would be produced for ten years that would be
able to beat him. He was right, but he himself
admits that the time is approaching when the
gap between experienced players like himself
and computers will close. As a founder and
director of Intelligent Software which
specialises in writing chess programs he him-
self is working to make that prediction
come true.

This first column is about SciSys, the
London-based supplier, and looks at its Chess
Champion Mark V and the new, soon-to-be-
released Mark VI. The decision to start with
this particular supplier is arbitrary — both the
founder, Eric Winkler, and the UK director,
Andrew Page, happened to be on hand — and
it doesn’t mean that I think it is the best sup-
plier around.

Eric Winkler came into the chess computer
business four years ago, almost in spite of
himself. His background is in physics and one
thing he is not is a chess player. Winkler was
working in a trading company and had done
some electronics research when he was
approached by Peter Auger (who now runs a
rival chess computer company, called
Novac). ‘Auger came to my office and said,
“Eric, build me a chess computer.” And he
sent round a microchip as an example of what
could provide the means for constructing one,’
Vginéder remembered. This was in early
1978.

The technological challenge interested him,
and when Auger assured him that he (Auger)
would find someone to program the computer
once it was built, the whole project began to
take shape. During the short period when
Winkler and Auger were partners three ver-

sions of their particular machine were pro-
duced. Then Winkler left, in late 1979, to set
up his own company SciSys.

His chess computers are unique (we think,
though things happen too quickly in this
market so someone else may be doing this too
by the time we go to press!) in that they use a
liquid crystal display (LCD). The machines
are assembled in Hong Kong and, in the early
days, SciSys ran into production difficulties
training assembly workers to meet the
demanding tolerance levels demanded by the
technology. Users complained about faulty
machines and the LCD display seemed to be
an unnecessary complication. (It has definite
advantages, though, as we will see.)

SciSys set up a London office in November
1980 and Andrew Page was appointed to
control European operations outside of Ger-
many (which has its own office). Chess com-
puters are now big business, and Page
estimates that the UK office tumover this year
will be around two million dollars.

Now that the production problems have
been solved the advantages of an LCD
chessboard display can be appreciated. The
obvious comparison is with the various
‘sensor-board’ machines (such as Fidelity’s
Chess Challenger 9), which actually give you
achess board and pieces. There the moves are
indicated by LEDs which light up on the
square of the piece the machine intends to
move, and on the square it wants to move the
piece to. The LCD display gives you an
animated two-dimensional, pictorial chess-
board. So from the start you don’t have the
satisfaction of actually holding a chess piece
in your hand. (SciSys, incidentally, has a sen-
sor board machine in its range, but this
machine has a different development history
and a different programmer.)

THE NEW CHAMPIONS

For many chess players the absence of a
‘real’ chess board is a disadvantage, not an
advantage. They like the familiarity of board
and pieces and the illusion that one is playing
a ‘normal’ game. I like the display, not least
because I combine chess with TV watching
and the LCD display means I don’t have to
worry about chess pieces falling off the board
if it tilts out of kilter while my attention’s on
‘the screen rather than the game.

More seriously, the LCD display comes
into its own if one considers the replay feature.
Here again, the comparison is with sensor
board machines. Many sensor board
machines have a replay function, but it is
fairly tedious and involves the player follow-
ing an endless series of LEDs lighting up
square after square, replaying the move
sequences.

The LCD board on the other hand simply
provides a movie-like rerun of the game. The
player doesn’t have anything to do except
concentrate on the game as it unfolds on the
board. As a teaching device, it is hard to beat.
I've played dozens of games on it and it’s a
marvellous way of finding out where you or
the computer lost the initiative, or went astray
in the opening, middle-game or end-game.

Another advantage of the LCD display is
that it enables a range of comments and a two-
ply analysis to be displayed. (A ply, for the
uninitiated, is a single move by one player.)
‘What the analysis entails can be seen by look-
ing at the demonstration game, where we play
the Mark V against the Mark VI, and give the
analyses provided by both after each move.

For those who feel that all these advantages
don’t outweigh the disadvantage of not having
a physical, solid chessboard to play on,
SciSys is about to introduce a sensor-board
which can be added to the Mark VL. It is not
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my intention here to offer a duplication of the |
SciSys product catalogue. Those who want to
know more about the sensor board or other
chess computers in the SciSys range will get
all the information they need from SciSys.

I had some fun with the computer’s rather
attractive habit of rating the current position
on a scale of +999 t0-999. It takes a pawn as
being valued at 9, and bases its assessment of
where it stands on the likelihood of it winning
material. My finding was that so long as no
one was material down, the computer tended
to fancy its own game, even if one had some
fiendish combination in mind.

The playing strength is in the region of
1750, though it will play a lot worse and a fair
bit better than that on occasion. My own play-
ing level is around 1900, but I found that if I
didn’t pay attention, or let the position slide,
the program was perfectly capable of crushing
me. (With the one proviso that it doesn’t really
know too much about endgames. Program-
mers find the algorithms at this point of the
game incredibly tricky. Rook and pawn end-
ings baffle masters, and the computer can be
excused the odd positional blunder here.)

The ‘levels’ of play are set by defining the
number of seconds (on average) the machine
has for its move. This is extremely flexible.
You can instruct it to play at whatever average
number of seconds a move you fancy, and
there is an elaborate facility to set up a series
of eight different tournament time controls.
There is also a problem solving facility which
Page claims once found a solution to a
complex problem quicker than the UK’s
grandmaster, John Nunn.

The actual lay-out of the machine was
designed by Ian Sinclair, brother to Clive, and
from an engineering point of view there is
only one flaw. The elegant keys tend to stick
from time to time, which produces an error
message on the screen. I soon leamned not to
put my finger on the key centre but instead to
press the left or right hand edge down, which
got rid of the problem. According to Andrew
Page, this is something that SciSys is
working on.

The Mark V has been selling at £275, but
the price of the new Mark VI (which is simply
a new module inserted into the Mark V
chassis) has been cut to £199 — as have all
the Mark V machines.

Game Corner

It is perhaps appropriate that the first game
should be one between the Mark V module
and the new Mark V], designed by Intelligent
Software. When I spoke to him Page wasn’t
sure if ‘improvements’ made to the Mark V
version actually meant that the Mark VI
would beat it in practice. (One of the madden-
ing things about writing chess programs is that
everything is so interrelated that an ‘improve-
ment’ in one area can actually cause weak-
nesses in other algorithms that go to make up
the program.)

In fact the Mark VI won handsomely in the
only game I set up between them, as you will
see. The analysis is more or less self
explanatory. After each move, I give the
analysis produced by the machine that has
just played. So 5)Nf3... (Mk 5; b8d7, 0-0
+001) means that the Mark V expects its
opponent to develop its queen’s knight to d7.
It doesn’t, of course, because it already has a
neat combination in mind (so to speak). One
of the interesting features is how the Mk.5
gradually increases its negative assessment of
its position as the game proceeds. Note, too,
that the two programs differ quite often in their
predictions about their opponent’s likely next
move (ie, the move they each consider the

best’). END|
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EXPERT SYSTEMS

Normally, if you ask the question ‘why’ too
many times you’ll get a slap around the face

- expert systems, though, are much
more polite.

Whatever the field of expertise in which
an expert system is supposed to operate, it
can, ondemand, provide the user with a jus-
tification of any conclusion it comes to.

It all has to do with the following premise:
human experts use sets of knowledge-based
rules to solve problems — discover these
rules, code them up in a form that can be
understood by a computer, and you have a
machine that can act as a consultant — or at
least as an intelligent reference tool.

But whereas the human consultant can-
not always explain why he/she made a par-
ticular decision, the expert system can be
asked to explain itself in a form intelligible
to humans. Generally, this will be achieved
by having the system display or print out
the selection of rules it used in making a
particular decision. Sometimes it is also
valuable to ask it for the rules it considered,
but rejected, during a session.

The trend is to predict that one day there
will be hand-held expert systems which can
be used in the office or home to work out tax
or accounting problems or to care for your
car or houseplants.

Right now, that’s not feasible — although
there are some micro-expert systems run-
ning on machines such as the Sirius, IBM
Personal Computer and the Sage II (the
second part of this article will look at a cou-
ple of packages in detail).

Application areas can be large or small,
trivial or dramatic.

On the large and dramatic side there is
one US-developed system called Prospec-
tor, which is designed to be of use in
geological exploration. Last year, Prospec-
tor came into the limelight because it made
a prediction that stopped more than a few
geologists in their tracks.

Prospector was given the same field
study data about an area in Washington
State in the US as that used by experts
employed by a mining company and came
up with the conclusion that there were
deposits of a metal ore called molybdenum
over an extended region. The geologists
disagreed and said the molybdenum was
present in a much more restricted area.

Shortly after exploratory drilling had
commenced, Prospector was found to be
correct.

To explain why it’s so difficult to put
really useful expert systems onto micros, it
should be made clear that Prospector is
written in a dialect of Lisp called Interlisp

of its decisions.

and program listings run to more than 300
pages of source code. The whole thing
needs a Digital Equipment mainframe to
turn it over.

Faced with this, most micros would curl
up and die.

There are some hopeful signs, however.
What about a Sinclair ZX81 being turned
into a medical expert system? Some UK
practitioners of homeopathy (the technique
of taking minute doses of poiscns as a cure
or prevention of ills) have already taken the
mail-order machine and PROMmed it full
of homeopathic wisdom in the form of
knowledge-based rules. No longer able to
play ZX Invaders, the reworked machine is
committed to being a homeopathic advisor.

The bigger Sinclair Spectrum looks like
it will suffer a similar fate since somebody
else is developing a version of the Prolog
language (the UK equivalent of Lisp) for
the machine.

On the grand scale, companies such as
IBM, DEC, Texas Instruments, and Fair-
child have all set up special groups to carry
out research in the ‘US. In the UK,
Unilever, ICL, ICI and even the Depart-
ment of Health are taking an active int-
erest.

The DHSS intends to use expert systems
in its social security offices: members of the
public will be able to find out what they are
entitled to in the way of payments and how
they can make sure they get them.

A far different project is a joint venture
between Stanford University and IBM in
the US called Dart — for ‘Diagnosis,
Assistance, Reference Tool’. The Dart
project team is attempting to tackle the
thorny problem of how to give a computer
some knowledge about its own functions -
its physiology, so to speak. The next step is
to then give it the ability to reason about
that physiology.

‘If I ask a computer how it is expected to
work I want to get an answer somewhat like
the answer I would get from the designer of
that system,’ said Mike Genesereth. who is
participating in the Dart project for Stan-
ford. ‘What is the expected behaviour of the
system and why is it expected?

‘To achieve this goal, we have a knowl-
edge base in which we write down asser-
tions about the structure of the machine

very high level assertions such as
what the CPU does. Once we have that
design model built in, we make a set of rules
that access it and take a fault as input . . .
We get it to do some reasoning about that
fault and then conclude which part is
suspect.”

Robin Webster investigates the ‘expert system’, which offers advice plus an intelligible explanation

Another implication of this work is that it
becomes feasible to develop intelligent
operating system interfaces, as Genesereth
explains.

‘We are finding that as computers
become more and more complicated they
become more difficult to use, so, apart from
the Dart project, we are working on ways in
which it will be easier for users to get access
to systems. The idea is to have what we are
calling an “intelligent agent” in each
machine, one that knows about its machine
and how to achieve a user’s goals.’

Heurisko is a fairly recent expert system
developed by Doug Lenat, another Stan-
ford man who regularly consults on expert
systems for Rand and Xerox.

Lenat has applied Heurisko to two very
different problems — the design of 3D
semiconductors and playing a sophis-
ticated war-game.

Earlier this year, Heurisko was set the
task of seeing whether or not it could come
up with a successful method of designing
chips in three dimensions instead of just the
usual two dimensions. According to Lenat,
the results surprised even him.

‘The system is based on an earlier expert
system that I developed called AM,’ he
said. ‘AM was designed to take fundamen-
tal mathematical ideas and go off by itself to
see if it could discover new rules. It really
worked quite well for atime, but it began to
get interested in really trivial things and
wouldn’t let go — it essentially ran out of
steam. With Heurisko I've made some
changes so that this kind of thing can’t
happen.

‘About six months ago Heurisko came
up with a discovery that looked promising
in terms of 3D chip design. Just as the fun-
damental device in 2D chips is the gate,
which handles one function at a time,
Heurisko found another device stricture
that could simultaneously handle the two
functions AND/OR.’

Lenat wouldn’t give full details of the
device, but said that the 3D design work
was proceeding under the name XMOS
(Cross MOS) because of the shape of the
new computing device.

‘The rules responsible for Heurisko’s
discovery are only at an elementary maths
level,’ said Menat. ‘In fact, the one that pro-
vided the new design essentially said “If
you have a device that works well, make it
more symmetrical and see what happens.”

What is even more interesting, claims
Lenat, is that the integrated expert working
on the 3D project took the new design away
and actually fabricated a working example
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in six months. It is said to be no larger than
a conventional 2D gate, but since it is
somehow able to compute both the AND/
OR functions simultaneously (one pre
sumes not on the same piece of data) less
devices are needed per chip, and 3D chips
should prove to be very compact if they are
ever produced commercially.

Apart from such practical pursuits,
Lenat has also used Heurisko to help make
him something of a war-game champion.
For the last two years, he has entered and
won the Trillion Credit Squadron competi-
tion organised in the US by the Game
Designers Workshop.

Essentially, competitors must design a
fleet of sea and spacegoing ships that are
invincible. The rules for the game run to
several books published by the organisers.
Each fleet designer has a theoretical limit of
a Trillion Credits to fund his work.

Lenat has applied Heurisko’s technique
— ie taking a given design and ‘mutating’ it
in all manner of ways — to the war-
game.

‘The resolution of any confrontation bet-
ween fleets can be worked out fairly easily,’
said Lenat, ‘but the rules of design are very,
very detailed. For example, there are
maybe 100 to 200 ships of all types in the
fleet and any design must take account of
100 or so different parameters. For exam-
ple, if you want to increase the power of a
particular engine, you have to be aware that
it will be more expensive and that you may
have to strengthen many other related parts
of the ship. Or maybe you want to have
thicker armour plating than usual — this
will obviously increase the weight and
result in a slower, less manoeuverable
ship.’

After hundreds of hours of computer resource
time, Lenat managed to give Heurisko the
rules of the game in a form it could use. For
many nights he simply set the system loose
on design work and came in the next morn-
ing to look at the results.

“The key thing is that Heurisko is able to
mutate a design by making a large collec-
tion of small changes to a ship and then
assessing the quality of that new design,” he
said. ‘I’ve won the competition for the last
two years and hope to do so again in 1983,
but it is probably going to get harder. It is
becoming clearer that more and more com-
puter science people are getting involved,
and expert system techniques are ideal for
this environment.’

(END
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will beat faster.
only sitting in an armchair. .

At seventy fathoms the only light
comes from your Sonar, steadily tracking
the advancing enemy fleet.

Suddenly they're above, dropping
depth charges. You could dive. But how
closeis the seabed? You could attack. But
how many torpedos are left? And your
oxygen. Isn't it dangerously low?

Submarine Commander. 12 K ROM.
fOl Cartridge. 3 screen modes: map, sonar
Bl and periscope. 9 skill levels. Controls:
Fuel. Damage Indicators. Speed
| Compass Bearing. Depth Gauge.
BatteryGratge.Oxygén Hydrophone/. |
Engine Noise. Attitude. Clock. Depth

b below keel. Torpedos. Tonnage Sunk.

‘Submarine Commander’is one of 21
challenging new home computer games
from THORN EMI, for use with Atari
400/800 or Commodore VIC20. Like our
‘Jumbo Jet Pilot' its more a real-life
simulator than a game.

But our programs aren't all work and
no play. ‘River Rescue, ‘Kickback’ and
‘Soccer are all-action games. ‘Pool’ and
‘Darts’ will suit armchair sportsmen.

And whilst budding Beethovens play
the VIC Music Composer, would-be
Chancellors can work on their budgets
with ‘Home Financial Management. We
also have educational puzzlesfor children
that will puzzle adults at higher skill levels.

Buttheres one simpleidea behind all
ourtitles.They'redesignedfor playerswho
expect more of a challenge from a video

game than creatures from
outer-space can provide. Now,
are you sitting comfortably?

VAIMI3®d The world's greatest TV games.

PROGRAMS FOR ATARI 400/800 (Trademark of Atari Inc. except where indicated)
*PROGRAMS FOR COMMODORE VIC 20 [Trademark of Commodore International)

Available from all branches of Laskys
(Nationwide), Micro C at Currys,and all other
leading Computer software outlets.




FORTH BENCHMARKS

PCW already has a set of Benchmark programs for the Basic and Pascal languages.
As Forth is becoming more widespread on personal computers Dick Pountain has produced an
equivalent Benchmark set, the first results of which are printed here.

It seems likely that during 1983 Forth will finally emerge from the
shadows and take its place as a major microcomputer language.
The evidence for this assertion is not hard to find: during 1982
Forth systems at reasonable prices have become available for
most of the popular low priced micros, while the Jupiter Ace,
reviewed in this issue, makes the language available to beginners
for less than the price of many software systems. The number of
professional level Forth systems under CP/M is now quite

bewildering. At the West Coast Faire last year there were more.

Forth than Pascal products on display. IBM has commissioned
- and sold Forth developed software for its PC while Atari’s arcade
games are now developed in a graphics Forth.

This is not the place to go into how Forth works (see PCW Dec
1981 or Brodie’s magnificent book Starting Forth). Nor am I
going to oversell Forth as the universal panacea for programming
problems as has, unfortunately, been done so often before.

After a year of working in Forth I have formed a somewhat
more realistic opinion of its capabilities and shortcomings; suffice
it to say that I remain impressed enough to use it whenever
appropriate for serious programming tasks and to offer these
Benchmarks for evaluating Forth systems.

Forth is definitely not a suitable replacement for Basic as a
beginner’s language, anymore than an AC Cobra is a suitable car
for learner drivers. Logo is a much better bet to take on this role.
What Forth does offer, as a second language, is a complete pro-
gramming environment which offers more control over the com-
puter than any other interactive system which is currently
available. Notice the word interactive; the main rival to Forth for
flexibility and power in systems programming is C (and its pro-
genitor BCPL). C offers advantages over Forth in that it produces
stand-alone machine code modules which can be linked to pro-
grams produced by other compilers, whereas Forth generally
requires run time support from a Forth interpreter. C-produced
code will usually run slightly faster, too. But C is not interactive; it
is.a compiler in the old Fortran tradition (and even slower to com-
pile) and thus goes against the grain of the microcomputer
philosophy. For large projects by professional programmers this
doesn’t matter, but for we mortals the interactive ‘suck-it-and-see’
approach is what makes programming bearable.

Forth is not only interactive; it is more interactive than any
other language in existence. How else can you sit at a terminal and
work in any number base you desire at a keystroke, dump blocks of
memory, mix Assembler in with your high level code, manipulate
any object from a bit up to an array or file without ever leaving the
system? And it’s structured, too. One myth which circulates about
Forth is that the code is always unreadable; the truth is that it can
be as readable as you want to make it. The commenting facilities
in Forth are unlimited and since you decide word names (up to 31
characters on my system) it is your responsibility to make them
intelligible. One day soon I intend to publish in PCW a fairly
heavyweight piece of Forth code I have produced which is cer-
tainly as readable as Pascal.

Anyway, on to the Benchmarks. Since Forth is an extensible
language it presents some problems in choosing the level at which
to write Benchmark programs. In order to produce programs
which stand a chance of running on all systems it is necessary to
restrict the functions tested to the ‘core’ words which are mainly
control constructs or stack manipulation words. I have not tested
any lower, byte level, words as these tend to be almost ‘naked’
machine instructions and one ends up Benchmarking the pro-
cessor not the implementation. Similarly high level structures like
strings and arrays are excluded because they are not implemented
on many systems. Floating point extensions are becoming more
widespread and could be a candidate for future addition.

Even having decided to stick to core words there were problems
over standards. There are two major variants of the Forth core, the
Forth Inc version and the Forth 79 Standard plus lots of ‘eccen-
tric’ versions such as Transforth and Stackworks Forth. The dif-
ferences are usually only a matter of names; there are equivalent
words in most systems but they may be called by different names. I
have chosen (with one exception) to go for Forth 79 Standard
words in these programs as this gives compatibility with most fig-

Forth systems. The fact that my own system is 79 Standard of"

course didn’t influence me at all.

The exception I mentioned is the word SP! which removes all
the contents of the data stack. This isn’t required in the standard
though it is in fact implemented in a lot of 79 systems. The reason
it’s required is as follows. PCW’s other Benchmarks, the Basic
and Pascal, are analytical in the sense that by subtracting the tim-
ings of successive tests one can isolate the time due to a given
instruction (not complétely true for the arithmetic functions). We
feel that this is a desirable feature which is why we haven’t adop-
ted catch-all tests such as Eratosthenes Sieve. (For a full account
of Benchmarks see PCW Nov.)

Forth is so fast that most of the programs test 100,000 iterations
(and that is barely sufficient for ‘magnifier’). No Forth system in
the world can hold 100,000 items on its stack and so the stack has
to be cleared if we are to get a direct timing for any word which
leaves a result on the stack. Hence SP! is required. I have
deliberately placed it in ‘magnifier’ which is meant to be subtrac-
ted from the other timings as a constant overhead (thanks to Chris
Sadler’s Pascal BM:s for the idea). If you want to run the BMs on
your system and don’t have SP! or an equivalent, you must write
one; it hardly matters whether it’s in machine code or high-level as
it’s part of the overhead. I had to write SP! for two of the systems
timed here, PicoFORTH and GraFORTH. PicoFORTH keeps

‘the stack pointer in a processor register; the definition in 8080

code is:-
CODE (SP') H POP SPHL NEXT JMP

:SP!'SO @ 2 - (SPY);

The word SO, which is present in most systems is a variable
holding the address of the stack base; many systems also have |
SP@ which fetches the address of the stack top.

GraFORTH uses RAM locations and has the unForthlike
PEEK and POKE so
: SP! 7680 156 POKEW ;

Block 8601
0 ( PCW Forth Benchmarks - Dick Pountain 10th Nov 1982)
1
2_FORTH DEFINITIONS DECIMAL
3
4 ¢ nagnifier .* 5" 10001 1 DO
5 §P! LOOP ." E" 5
b
7t do-loop " 8" 10001 1 DO
8 t1 1 DO LOOP
9 Sp! LOOP ." E"
10
11t literal 8" 10001 1 DO
12 11100 9 LOOP
13 SP! LOOP ," E*
14 =)
15
Block 8002
0 { Benchmarks 2)
1
2 VARIABLE V
3
4 ¢ variable " §" 10001 { DO
3 11100 V LOOP
b SP! LOOP ." E" 4
7
8 literal-store ." §" 1000t t DO
9 f11D0 9 V! LOOP
10 SP! LOOP ." E"
11
12 ¢ variable-fetch " §" 1000{ 1 DO
13 11100 Vo LOOP
14 SP! LOOP ." E"
15 -=)
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DOUBLE DENSITY
OSBORNE AND
PRAXIS

THE OFFICE OF
THE FUTURE TODAY

heart of
this office of the ¥ future is the powerful
new ‘‘double density’’ Osborne 1 portable
computer with 64k memory, two 200k
disc drives and built-in monitor. The
Osborne is linked to an Olivetti Praxis 30
llcps daisy-wheel printer/typewriter for
printing your work superbly. In addition
you get software (sold elsewhere for up
. _to0 £800) to make your office of the

». future into a word-processor

or a financial planner.

\\ And as a special bonus
. we add the exciting

' new UCSD Pascal.

The Olivetti Praxis 30 is a new style
electronic typewriter with its own
memory, automatic erase, and a double
- D keyboard which
=== ; gives you 14
extra characters.
Use your Praxis
onitsownasa
prestige easy-to-
: . use typewriter,
or plug it into your Osborne and
g, USE it as a high quality
: computer printer.

O-COMPUTERS
A member of the C/WP Group
104-106 Rochester Row, London SW1
Telephone: 01-828 9000

Your Osborne and Praxis are a
remarkable combination. The
machines are so portable

you can carry them both 9
home instead of working s
late. Plug them together
slip the Wordstar/
Mailmerge disc into
the drive and you have
a word-processor
with twice the
capacity of earlier
Osbornes. Change
discs for Supercalc
and you have the
power of a dozen clerks
for your budgets. Then Osborne  _
types your work perfectly p—
on Praxis. o g
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does the trick here.

Some readers may wonder why TEST> and TEST< are both
-included. When I was checking out different candidates I dis-
covered that on my system (xForth 1.2) a > test is 50% slower
than a < test, because it is defined at high level using <. I thought
this was useful knowledge as by choosing appropriate logic it is
possible to save time, and so included both in the BMs.

I deliberately haven’t included any timings for compilation as
this is so I/O dependent; there would be no basis for comparison
between disk and cassette based systems for example.

What of the systems timed here? Z-80 FORTH is a product of
Laboratory Microsystems in Los Angeles and has established
itself as one of the best CP/M systems available. Itis based on fig-
FORTH 1.1 recoded for the Z80. It features a first class screen
editor, floating point extensions, and a true Z80 assembler and it
has the ability to generate a new system for any RAM size of host
with any required extensions included. All the high level source
code is included and it uses a CP/M-compatible file format to
store screens.

xForth is a British product from AIM Research of Cambridge,
and also runs under CP/M. It has a 79 Standard kernel with lots of
very advanced extensions. In particular, it has facilities for mod-
ular programming with local variables, run-time conditionals and
conditional assembly (8080 assembler), and full CP/M file han-
dling capabilities which can access, for instance, Wordstar files.
Floating point and sequential files (with pipes and spooling) are
available as extras. It has an even better screen editor than Z-80
FORTH which includes a global search-and-replace and user
configurable control codes.

PicoFORTH is a ‘kosher’ product from Forth Inc, itself, dis-
tributed in the UK by Computer Solutions of Chertsey. Meant as
an introduction to Forth programming rather than as a pro-
fessional system, it is a smallish single-user subset of their mul-
titasking polyFORTH. An 8080 assembler is provided but only
the original Forth line editor which is rather spartan compared to
the editors on the other systems tested. Although it boots from
CP/M it does not use CP/M compatible files but ‘pure’ Forth
blocks. This means you cannot, for instance, copy files with PIP
nor interface with CP/M via system calls.

GraFORTH is a special graphics language, based on Forth, for
the Apple II; it is written by Paul Lutus of Applewriter fame
(notoriety?). It provides some very nice features for animated 3D
graphics and music synthesizing. The demo programs impressed
everyone who saw them, even given the limited resolution of
Apple graphics. It is possible to draw a wire-frame picture using
turtle graphics and then animate it by scaling, rotation and transla-
tion without any more drawing at all. As a Forth system it is rather
eccentric with numerous wilful deviations from Forth practice
which make it hard to come to or go from this to a ‘standard’ sys-
tem. For instance, variables are handled in a Basic-like assign-
ment statement eg, L 1 + —> L and put their value rather than
address on the stack when called (which is why I have no timing
for ‘variable”). The editor is based on the Apple Basic editor using
the same ESC codes and line numbers; it is quite nice to use. No
floating point or assembler is included. Unusually GraFORTH is
directly threaded — ie, it compiles 6502 code rather than pointers
into its headers; the effect on the time for ‘dictionary-search’ is
very noticeable.

Working Forth is a teaching system from Mountain View Press
of California based on standard fig-FORTH. Like picoFORTH,
this is a ‘pure’ system which doesn’t use CP/M files. It has a large
number of screens of teaching-machine type instruction which
have the nice feature that the student can come out into Forth and
do exercises and then easily start at the point he/she left off (or
indeed repeat a lesson). The quality of the teaching is high, if
perhaps rather forbidding the total novice; it would be better to
know Basic and best to know some Assembler before approaching
it. It represents terrific value for money, though, because you get a
full Forth system with assembler and editor (an enhanced line
editor) which will keep you happy long after you finish the teach-
ing course. They even give you the assembler source for the kernel
on disk. The documentation is very ridimentary, however, as
most of it is meant to be on the screen.

At the last minute before hitting the press I received a copy of
Kuma Computers’ Forth for the Sirius 1. This is a fig-1.1 based
system written in genuine 8088 code, and as you will see from the
timings it is indeed quicker than a 4MHz Z80 version except in the
odd case of ‘increment’ (maybe in high-level?). It seems, at cur-
sory aquaintance, to be a nice implementation, with a simple but
effective screen editor. It goes well beyond the 79 Standard with a
large part of the Reference Word-set included. It comes with

Block

8003

0 ( Benchmarks 3)
{
2 9 CONSTANT ¥
3
4t constant " §" 10001 1 DO
5 {1 100 K LOOP
[ SP! LOOP " E"
7
8¢ dup "8 10001 1 DO
9 {1 100 9 DUP LOOP
10 SP! LOOP ," E" 3
i1
12 ¢ incresent ." S" 10001 1 DO
13 {1100 91+ LOOP
14 SPH LOOP " E"
15 ==Y
Block 8004
0 { Benchaarks 4)
{
2 ¢ test) " 5" 10001 1 DO
Y 11100 99> Loop
4 SP! LOOP " E" 3
5
[
7t test( 5" 10001 1 DO
8 11100 99<¢ LOOP
9 SP! LOOP .* E" 5
10
i1
12 ¢ arithmetic  ." S* 10001 1 DO
1 9 2/384+5-
14 SP! LOOP " E"
15 =)
Block 8005
0 ( Benchnarks 5)
|
2
3t while-loop " §" 1000¢ 1 DO
4 { BEGIN 1+ DUP {1 ¢ WHILE REPEAT
3 SP! LOOP ." E"
b
7
8
9t until-loop ." §" 10001 1 DO
10 20 BEGIN 1- DUP 11 ¢ UNTIL
11 SP! LOQP ." E" ;
12
13
14
15 o)
Block B00&
0 { Benchmarks é)
i
2 ten
It nine ten;
4t eight nine;
3 ¢ seven eight §
6 ¢ six seven ;
7 five six s
B¢ four five
9 i three four
10 ¢ two three ;
11 ¢ one two
12
13 ¢ dictionary-search ." §" 10001 1 DO
14 one
15 SP! LODP ." E" -=)
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GOODBYE TO FLOPPIES
C/WP BRINGS YOU A
LOCAL NETWORK FOR £495

(+ £150 PER STATION)

DAISYWHEEL
PRINTER

BRITISH MICRO

SUPERBRAIN

C/WP announces a new solution to
the network problem, the C/WP STARNET,
based on an intelligent multiplexor
serving up to 64 microcomputers.

STARNET allows each station to
access up to 42 megabytes of CONTOUR
Winchester disc storage (soon to be
increased to 84 megabytes).

STARNET can include a, wide variety
of microcomputers in a single network,
including APPLE II, APPLE III,
SUPERBRAIN, OSBORNE, SIRIUS, IBM
PERSONAL.

STARNET handles many operating
systems in the same network — DOS 3.3,
CP/M, CP/M 86, PASCAL, BOS, MSDOS.
PCDOS.

STARNET will support printer
spooling, electronic mail, and a com-
munications gateway to mainframes and
other networks.

C/WP STARNET offers extraordinary
value for money. A six station network

CONTOUR DISC

with 12 megabyte shared disc storage,
tape streamer back-up (2.5 minutes for
whole disc), Qume Sprint 5 shared
printer with CP/M and WordStar, and
multiple print spooling costs less than
£10500 1e. £1750 per station.

Write or telephone for full details of
this great price breakthrough. Now you
can afford the luxury of a network.

(All prices exclude VAT)

C/WP PRICES STILL TURN
OTHERS GREEN

C/WP

C/WP Computers
108 Rochester Row, London SW1P 1JP
TELEPHONE: 01-828 9000




Systenm 1-80 FORTH xForth Working Forth picoFORTH GraFORTH Kusa Forth
v 1.14 VALIEN? v 2.3
Host machine | Transaa Tuscan | Sharp MIB0B | Transas Tuscan | Superbrain | Apple II Euro+ Sirius 1
4Mhz 180 4Mhz 180 4Mhz 180 4Mhz 180 thhz 6502 SMhz 8088
Operating Systea CP/M 2.2 cP/m 2.2 CP/M 2.2 CP/n 2.2 pos 3.3 CP/M B4

aagnifier 1.3 1.2 1.4 3.4 4,3 1.0
do-loop 9.5 8.6 10.1 11.4 18.0 6.9
literal 13.2 - 11.4 13.7 14.7 26.3 8.9
literal-store 19.4 16.4 20.1 21.0 21.9 13.7
i variable 12,2 10.46 12.9 14.1 Not applicable 8.7
variable-fetch 15.8 13.6 16.5 17.7 26.8 11.3
constant 13.0 11.2 13.7 14.9 Not applicable 9.1

dup 16.4 14.0 17.0 18.4 30.7 1.5 "
increment 16.2 13.8 16.9 17.8 41.4 19.3
test? 21.4 28.0 36,2 22.9 32.1 23.3
testy 21.4 16.3 23.8 22'.7_ 51.7 15.3
while-loop 22.5 18.9 25.4 24.2 36.2 25.9
i until-loop 20.4 16.8 22.9 21.7 94.7 18.9
dictionary-search 10.0 8.0 10.3 12.1 3.3 6.3
arithsetic 29.1 21.'0 41.3 26.0 25.7 23.3

FORTH BENCHMARKS

floating point but no assembler, and does not have full CP/M86
file compatibility though you can read a CP/M86 file into RAM at
a chosen address using a routine called READFILE. It has a
reasonable manual and user guide which is short on low-level
information, however.

What is my overall impression of the products? As far as speed
is concerned the Z80 systems were not far apart as you can see
from the table. The 6502 system was slower overall than I would
have expected. My money is already on the table as I am an
xForth licence holder (and extremely happy with it). Z-80
FORTH runs it pretty close and is now on sale in this country, I
believe. The ability to work on CP/M files from either of these is of
inestimable value to me; I can write utilities such as word count
programs to work on Wordstar or Cardbox files without having to
buy a CP/M Basic or resort to assembler. These two also have
excellent documentation which allows you to probe as deep as you
will into the system.

I hope that any Forth using readers will run the Benchmarks and
send in their timings so that I can print updates on an annual basis
as Chris does with the Pascal. Please specify what processor and
clock-rate if you do this. Any suggestions for improvements or
modifications will also be welcome.

Addresses of suppliers

AIM Research, 20 Montague Road, Cambridge — xForth.
Laboratory Microsystems, 4147 Beethoven St., Los Angeles,
CA. 90066 — Z-80 FORTH.

Mountain View Press Inc., PO Box 4656, Mountain View, CA
94040 — Working Forth.

Computer Solutions Ltd, Treway House, Hanworth Lane,
Chertsey, Surrey — picoFORTH.

Insoft, 10175 Barbur Blvd, Suite 202B, Portland, Oregon, OR
97219 — GraFORTH.

Kuma Computer Ltd., 11 York Road, Maidenhead, Berks —-Kuma
FORTH.

A
'Congralulations, Brian. You've just invented the worid's first 2000
bit micro’
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GOODBYE TO FLOPPIES

C/WPINTRODUCES

AHARD DISC F'OR £9985.

C/WP have done it again. We proudly
announce the C/WP CONTOUR, a range of
British-made high technology 5-inch
Winchester discs at prices starting below
£1000.

Suddenly your micro-computer has
come of age. One little box, not much larger
than a floppy disc drive, stores up to 21
million characters. That size costs $1995
and stores the equivalent of more than 160
floppy discs, or 35 full-length books. And in
a maximum of around a fifth of a second
the C/WP CONTOUR finds any piece of
information your computer asks for.

C/WP CONTOUR is available now for
your APPLE II, Pet, IBM Personal, Sirius,
Superbrain and many other CP/M and S100
machines. On APPLE the C/WP CONTOUR
supports DOS 3.3, Pascal and CP/M
operating systems.

Write or telephone for full details of
this great price breakthrough. Now you can
afford the luxury of a Winchester.

C/WP CONTOUR PRICE LIST
3Mb (formatted) £995
6Mb (formatted) %1195
12Mb (formatted) £1595
21Mb (formatted) £$1995
E‘ape streamer bac_k-up (2 IMMS £1495
All prices exclude VAT

C/WP FOR BIGVALUE
IN HARD DISCS

C/WP

_ C/WP Computers
108 Rochester Row, London SW1P 1JP
Telephone: 01-630 7444
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JUPITER ACE

The fastest micro computer in the universe? Mike Curtis investigates a new British micro that spurns

At last there has appeared on the market a
small computer which does not use Basic as
its principal language — and about time,
too, as many people will no doubt think.
There is no doubt that Basic is a good
language for absolute beginners to play
about with, but it has severe limitations and
most people would soon outgrow it if it were
not for the rash of ‘super-Basics’ with limit-
less features which only really hide the pro-
blem rather than solve it.

Forth has long been touted as a possible
alternative to Basic for very small systems
because of its compactness and high speed
of execution; but although Forth is now
available for many machines no one up
until now has taken the plunge and pro-
duced a machine for the mass market which
has Forth as its main — and indeed its only
— language.

This ground-breaking machine is the
Jupiter Ace and it comes as a surprise to
those of us who have been waiting for a
Forth machine: for a start it is a much
smaller machine than I would have anticip-
ated, priced to put it in direct competition
with the Sinclairs, Acorns and other giants
ofthe mass market; and secondly it uses the
Z80 which, excellent chip though it may be
in other ways, is less suitable for a Forth
machine than say a 6809. However, the
Ace is certainly an interesting machine
with many features to recommend it both to
absolute beginners and Forth enthusiasts.

Hardware

The Ace has the look of a ZX80 about it: a
small white plastic case measuring 210cm
by 190cm and a rubber keyboard, each key
having a number of symbols on it. The Sin-
clair background of the designers shows
through in a number of other ways too.
There are two edge connectors at the back
of the case, one of which looks just like a
Sinclair interface but isn’t quite; in fact the
same signals appear on this connector as do
1 on a ZX81 or Spectrum but they are not
quite in the same order so you cannot plug
in extra memory and the printer straight
away: however, an adaptor between the
two would be easy enough to make and
doubtless one will be appearing soon.

There are four sockets around the side of .

Basic in favour of Forth

the case: one jack socket for the power
which comes from a separate power supply
with an integral mains plug, one phono soc-
ket for the UHF output to a normal televi-
sion and two for connection to a cassette
recorder.

All leads are supplied — the power lead

and the television lead are of quite reason-

able length, but the cassette leads are a bit
short and use only jack plugs instead of the
more common DIN plugs. The sockets are
labelled on the underside which means that
anybody (like me) who gets worried about
plugging the power supply into the wrong
socket has to keep turning the machine
upside down. The underneath also holds
the interesting observation ‘No user ser-
viceable parts inside’. The user is clearly
not intended to venture inside this machine,
for the case is held together bv a sort of
plastic rivet which needs the application
of pincers to remove.

The insides of the Ace are very much as
you might expect: there is a single board,
the front half of which is taken up by the
keyboard. The rubber sheet which forms
the keyboard lies loose on the board, and
when a key is pressed the part of the rubber
under the key moves down to make a con-
tact on the board. It may be simple but it is
hardly elegant. I have been told that the

design has been improved to overcome the,

tipping problem, but it still does not impress
me very much. I think I would prefer to pay
the extra and get a machine with a proper
keyboard. TheZ80 processor sits at the
back left hand side of the board with 8K of
ROM in two chips next to it. and the
loudspeaker. The rest of the board is taken
up with discrete logic TTL; no ULAs and
so hopefully no delays! The design again is
reminiscent of the ZX80. The board itself
is not of the highest quality but it looks well
put together; it will need to be strong
because the case itself is quite flimsy.

There is no on/off switch — the power
plug being simply removed and inserted to
perform this function. When the plug is
inserted and the television tuned in then
you are rewarded by a black screen with a
small rectangular cursor at the bottom left
hand corner, a refreshing change from the
usual blowing of horns (and own trumpets)
so beloved of many manufacturers.

A good approach to any new Forth sys-
tem is to get it to “VLIST’ all the words in
the dictionary, which breaks the ice by fill-
ing the screen with characters; it worked
normally on the Ace.

The first noticeable thing about actually
using the Ace is that the keyboard could
take a lot of getting used to; each key needs
a firm push in the centre otherwise it is lia-
ble to tip sideways and not make contact.
There are both lower and upper case letters
available, and most keys also have a sym-
bol on them; there is a normal shift key on
the lower left hand side which gives upper
case letters but also gives some control
functions when used on the top row of
numeric keys. For example. shift-O0 is to
delete the previous character, shift-9
switches to graphics mode, shift-5 to 8 are
the four cursor controls, shift-4 inverts the
video, shift-2 is CAPS LOCK and shift-1
deletes an entire line.

The second shift key on the right hand
side is labelled ‘symbol shift’ and is used to
obtain the mathematical and punctuation
symbols on most keys. All keys are the
same size except for the space which is dou-
ble sized and in the extreme bottom right
hand corner: shift space acts as a BREAK
in most circumstances. The display is black
and white giving 24 lines each of 32 charac-
ters. It is not a particularly good display
(but reasonable for this price of machine),
having no proper descenders on lower case
letters, for example. All commands are
entered on the bottom line of the display,
and on pressing return they are moved to
the next available line at the top of the
screen and then executed. Ace Forth does
not distinguish between upper and lower
case for commands, all words being conver-
ted to upper case before incorporation into
the dictionary, though they are dis-
tinguished in anything that is not a dic-
tionary name — ie, string input.

Software

The list of words produced by the VLIST
command shows a fairly normal Forth
basic dictionary with one or two omissions
and one or two additions to the 79-
Standard. The one major departure from
any other Forth system I have ever used is
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the way of entering and editing source code.
Normal Forth systems are “screens’ which
are 1K blocks of memory normally held on
disk and transferred into a buffer when
needed: a vocabulary of editor commands
is used to manipulate text on these screens
while they are in memory — for example to
write Forth code which can be saved on the
disk or loaded into the dictionary. A sort of
virtual memory is used. where the system
will decide whether a given screen is in
memory. and fetch it from disk if it is not.
This has always been a difficulty with
cassette-based Forth systems; how to
dupticate this system? It has normally been
resolved by the use of a number of buffers in
RAM as a pseudo-disk whose contents
could be written to or read from tape.
The Ace uses a different technique
entirely: incorporated into the basic dic-
tionary are three words LIST. EDIT and
REDEFINE which use a powerful decom-
piler to edit source code. Forth definitions
are entered at the keyboard and entered
into the dictionary immediately; this can be
done on most Forth systems but that new
definition is not normally accessible any-
more except to execute it or forget it. The

Ace. however, can access any word that
has been defined in this direct way; LIST
will list the definition of the word on the
screen, EDIT will make it available for
editing using the cursor keys. As soon as
enter is pressed the new definition is added
to the top of the dictionary. This of course
leaves you with an extra copy of your word
but the use of the command REDEFINE
causes the new copy to be put back to the
previous position in the dictionary with the
rest of the dictionary being -adjusted
accordingly.

The same edit mode is entered if there is
an error in a word definition. An interesting
side effect of this form of editing is that it is
possible to make forward definitions. using
words that have not yet been defined; the
trick is to use an arbitrary predefined word
in place of the yet-to-be-defined word.
Later. when you have defined this word
properly, you can return to the higher level
word which is meant to use it and insert itin
the appropriate place. REDEFINE will
now move this high level word back. point-
ing forward for one of its components.

The problem of saving to tape is over-
come in two ways: the entire RAM dic-
tionary (that is. excluding the predefined
words in ROM) can be saved to tape using
the SAVE command. and these tapes can
then be loaded using the LOAD command
to be added onto the dictionary. There is
also a VERIFY command to check the con-
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tents of a tape against the contents of
memory. The second way of saving data is
by the BSAVE. BLOAD and BVERIFY
commands which save. load and check a
block of memory between two addresses on
the stack. This could be particularly useful
for saving screen pictures from the memory
mapped screen. I tried recording and play-
ing back on two standard cassette recor- |
ders; one gave no trouble at all. the other
gave a few problems but it’s one I've had
trouble with before. The standard of record-
ing seems quite adequate and fast at
1200 baud.

The rest of the supplied dictionary is
fairly standard (see the accompanying
table of words for a more comprehensive
comparison with 79-Standard Forth), but
there are some more interesting features.
There is a floating point facility supplied,
which should placate many Forth critics.
Words F+, F—. F*. F/. F.. FNEGATE. |
INT and FNEGATE allow a full range of
floating point calculations to be done to 6-
digit precision and the normal Forth double
numbers are available as well. There are
words VIS and INVIS which can cause the
screen to blank out and reappear and
(another relic of the ZX80?) the words
FAST and SLOW to control the speed of
execution. FAST does not use any error- 1
checking procedures (such as stack size) so
programs run appreciably quicker, but of
course this should not be used until the pro-
gram is known to be working properly in the
SLOW mode.

There is a limited sound generation
facility using an internal speaker, and the
word BEEP is provided to control this. It
takes two parameters off the stack to
specify pitch (period in units of 8 micro-
seconds) and duration in milliseconds.
There is a table in the manual giving
appropriate pitch values for various notes.
The sound produced is rather weak but it
oould produce reasonable sound effects for
games. The other major provision is a
graphics facility provided by the word
PLOT. The resolution is 64 pixels across
by 46 down. which is hardly high by today’s
standards but the graphics are generally
easy to use; it is quite painless and a good
exercise to define your own words to draw
lines or shapes, and the speed of execution.
even in slow mode. is very good as you
would expect from Forth. Animation is
straightforward and it is possible to get a
higher resolution if desired by program-
ming the character generator which is
RAM-based. Some examples of how to do
this are given in the manual.

One other noteworthy difference bet-
ween Ace Forth and 79-Standard is the
provison of two constructions DEFINER
.....DOES> and COMPILER..... RUNS>
to replace the normal CREATE.... DOES>
construction to define new defining and
compiling words. They work in the same
way, though, and so anyone who is familiar
with Forth or who is using a book such as
Starting Forth should find no difficulty.

CODE definitions are provided to pro-
duce faster execution for hex instructions
(or decimal or any other base) as no assem-
bler is included. which is fairly unusual for
a Forth system. Given the extensible
nature of Forth, however. once the user has
become a reasonably competent program-
mer they should soon be able to produce an
ASSEMBLER vocabulary if desired. The '
way that this Forth system works is another
interesting departure from the norm. Most
Z80 Forth systems use the machine stack
for the data stack and arrange the return
stack by other means, but Ace Forth does
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the opposite. Indeed the data stack is not in
a fixed position at all but remains at 12
bytes up from the current top of the dic-
tionary, the ROM part of the dictionary
occupying the bottom 8k on the memory
map. The return stack is placed via a sys-
tem variable at the top of available memory
and grows downwards, the dictionary and
data stack growing up to meet it. The 3k or
so of space that is available for this is avail-
able for this is much more usable than you
would expect because of the compact
nature of Forth, but it is not exactly huge
and you are going to run out of space fairly
soon; there is not sufficient space to store
all the Benchmarks at the same time. for
example. This organisation does, however,
mean that the system can immediately take
advantage of extra memory simply by
initialising the return stack at the highest
available memory.

The version of Forth implemented on the
Ace, in summary, is a good version which
incorporates all the desirable features of a
standard Forth dictionary with additions to
make full use of the features of the
machines; some useful words which are
omitted can easily be added if the need
arises.

Documentation

The manual is impressive; written by
Steven Vickers, one of the two designers, it
sets out to be both a user’s manual and a
self-instruction course in Forth. It does not
quite succeed but it does as good a job as
most other manuals for machines in this
class. It has 181 pages with illustrative
examples of the use of all the words in the
dictionary. and reference sections includ-
ing details of the memory map and loca-

tions for all the system variables, so all fea-
tures of the machine are available to the
user. A section of the manual explains how
to write code definitions (words defined in
machine code for extra speed). The manual
is written in a fairly light-hearted manner,
so that anyone intelligent enough to want a
computer in the first place should be able to
make sense of it. An illustration of the style
is this quote from the section on loading
programs from tape: ‘Let us suppose that
your tape has an interesting program called
DVLC — it runs a game in which you are
menaced by hundreds of vehicle licence
application forms falling out of the sky, and
you have to destroy the enclosed vehicle
registration documents.’ Clearly the author
has had a recent unfortunate experience.

Benchmarks

The Benchmark timings given below were
taken using the Benchmark programs dis-
cussed elsewhere in this issue. They were
taken in SLOW and FAST modes. The
word SP! which is an essential element of
these benchmarks is not available in Ace
Forth, so I have defined it as

: SP! HERE 12 + 15419!;

Where HERE 12 + calculates the bottom
of the stack at 12 bytes up from the next dic-
tionary space and 15419 is the address of
the system variable SPARE (not available
as a Forth word) which holds the next free
space on the stack. The timing of
‘magnifier’ is subtracted from the other
figures to compensate for the time taken by
SP! which would, of course, have been
much quicker if defined as CODE.

Conclusions

The Jupiter ‘Ace is a cheap computer at
£89 .95, and externally it looks cheap. It

does not have colour and with the price of
colour machines dropping fast this could
turn out to be a big disadvantage. It has as
yet no peripherals, though Sinclair ones can
be adapted and Jupiter themselves will
shortly be bringing out a parallel Cen-
tronics interface. There is no software
around either as yet but hopefully this will
change soon especially if a large number of:
machines are sold; it could even bring about
a boom in Forth software which could be
run on a variety of machines. It is a bit dif-
ficult to imagine what the market for this
machine will be; a lot of people may be put
off by the Forth language itself with its use
of Reverse Polish notation (calculators
which use this system have never been par-
ticularly popular except in the scientific
community). However, there are real bene-
fits to be had from this machine as opposed
to many of its competitors; programs will
run appreciably faster than their equivalents
on a Basic machine; anyone who is pre-
pared to persevere with Forth will find it a
rewarding experience which will lead to a
quicker program development time, and
more reliable programs as well as a better
understanding of the operation of the
machine; and simple Basic interpreters
written in Forth as well as a lot of other

interesting software are available through
the Forth Interest Group. The Jupiter Ace
is a very interesting machine; I would not
like to predict whether or not it will be a
sales success but it deserves to be. It uses a
very good version of the Forth language
and has a reasonably clear and detailed
manual.

The Jupiter Ace is available only
through mail order at present from Jupiter
Cantab Ltd, 22 Foxhollow, Bar Hill, Cam-
bridge CB3 8EP. The price including
power supply and leads is £89.95.

Benchmark timings

BM Name Time SLOW  Time FAST
1 magnifier 10.6 6.3
2 do-loop 27.8 209
3 literal 445 28.6
4 variable 42.6 27.4
S literal-store 77.1 43.6
6 variable-fetch  60.7 36.1
7 constant 43.3 27.4
8 dup 64.7 399
9 increment 62.9 38.0
10 test> 3.1 51.8
11 test< 113.9 71.6
12 while-loop 131.3 819
13 until-loop 127.9 78.6
14 dict.-search 16.7 12.4
15 arithmetic 98.5 62.6

See also ‘Forth Benchmarks’ elsewhere in this

issue.

Fig 1 Table of Forth words used by the Jupiter Ace
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D+ D< DECIMAL DEFINER
DEFINITIONS DNEGATE DO DOES>
DROP DUP EDIT ELSE
EMIT EXECUTE EXIT F*
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FAST FIND FNEGATE FORGET
FORTH HERE HOLD |

I IF IMMEDIATE IN
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LEAVE LINE LIST LITERAL
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ouT OVER PAD PICK
PLOT QUERY QUIT R>
REDEFINE REPEAT RETYPE ROLL
ROT RUNS> SAVE SIGN
SLOW SPACE SPACES SWAP
THEN TYPE U* U.
U/MOD U< UFLOAT UNTIL
VARIABLE VERIFY VIS VLIST
VOCABULARY WHILE WORD XOR

The following 79-Standard words do not appear in Ace Forth: °, +!. -TRAILING. 79-
STAN DAng). >IN. 2. CMOVE. COMPILE. COUNT. DEPTH, EXPECT. FILL, KEY.
MOVE. NOT. STATE. [COMPILE|. SP!.

The following words are extra to 79.Standard Forth: ASCII, AT, BEEP, CALL, CLS,
FAST. IN. INKEY. INVIS. LINE. OUT, PLOT. RETYPE, SLOW, VIS,

Technical specifications

TV (black and white), 32x24 characters, 64x46 dots in graphics

Expansion port contains power rails, address, data and control lines.

Processor 780 3.25MHz
ROM 8k
RAM 3k
Keyboard Rubber keys. 40 keys with auto-repeat and caps lock
Mass storage Domestic cassette recorder, 1500 baud.
Screen
Sound Internal speaker
Ports
Accessible through IN and OUT.
Language Ace Forth
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BANKS' STATEMENT

Photography. Now, there’s a subject to
contemplate. Like playing a guitar, it is
something that is easy to do in a simple
fashion, but it is almost impossible to
become a master.

The world and his uncle has spent many
joyous hours taking full-colour photographs
of Aunt Ethel’s knees (neatly exorcising
thereby the part of Aunt Ethel that has
always affronted a delicate set of ear-
drums). Pocket Instamatics can be seen
distorting the careful tailoring of every
other suit seen walking down Oxford
Street. The other every-other-suit is only
not being distorted because the Instamatic
is in someone’s hand, taking a glorious, full
colour shot of the top half of the right-hand
corner of Selfridges.

Yet, if it is done properly, photography
can capture a mood or emotion — a nuance
of the pain or happiness felt by a subject, an
insight into the horror of war and the joy of
laughter. A master with a camera can see
and capture what most of us miss until the
photograph gave us the time and space to
observe.

Somany things can be photographed it is
hard to know where to start sometimes.
Should the camera be pointed at people —
old people that smile, young ladies that
work the Page 3 circuit — or should it be
pointed at the inanimate things of our
world: cars, mountains, computers, tele-
phones, data, plates of chips or. . ?

Data?

Yes, indeed, why not photograph data?
In fact it is becoming eminently sensible to
photograph data instead of carrying out all
this silly nonsense about encoding it in
magnetic flux.

In a few years time, and almost certainly
before the end of this decade, it is reckoned
that the majority of data storage in small
systems will be photographic rather than
magnetic. Who says so? Well, actually it’s a
Mr Bill Martin, who works for Control
Data, planning that company’s product and
marketing strategy in storage peripherals.
As an important sideline, of course, this
means observing what IBM gets up to.

He has to watch this particular company
because of its pre-eminent position in the
computer business. Where IBM leads the
others have to follow, and be damned quick
about it. In fact they usually try to out-guess
the Blue Giant, at least in terms of the
general outline or configuration of an up-
coming product.

This means that Bill Martin is well aware
of not only the IBM marketplace, but also
the technologies involved in all aspects of
data storage. He is.a wizz at magnetic
storage techniques such as disks and tapes,
and fully understands their advantages and
disadvantages. He is also a reasonable wizz
at photography and its implications.

To be fair, the photography in question is
not the same as yer actual David Bailey (or
Editor Rodwell, for that matter). No, what
this particular photography refers to is the
optical disc.

This has enormous potential in the small
computer systems market because of its

STAND IN LINE, GET YOUR
PICTURE TOCXK...

truly staggering storage potential. Its use
will require a rethink on how users store
their data, and on the economics of storage,
vis-a-vis existing techniques. It will also
bring about an important development for
the large numbers of first time users that
will continue to make up the majority of the
personal computer market for years to
come. The development is that, for the first
time, they will not be able to lose their data.
. . ever.

LUER: & NPT TR

First, however, some facts. Bill Martin is
predicting that by the mid to late ‘eighties,
there will be optical disc storage systems
available for small computers. He sees this
marketplace being developed, quite possibly
by IBM, before the mainframe market, if
only because with applications like word
processing and small business accounting
the market itself is well defined.

The storage system will not be cheap to
start with, probably around $10,000. It will

”

fhn
o™ R
2 ¢ggo

132 PCW

Hllustration by Martin Ingley



appear ﬁrstly therefore on the bigger ‘pro-
fessional’ systems. It would use a standard
optical disc that is written to and read from
gy laser. Each of these would cost around

10.

This is where the fun starts. The capacity
of each disc will be around 2,000 mega-
bytes per side. Sounds a lot, doesn’t it? Sit
and think about it for a while. Modern
minifloppies pack around a megabyte per
disc. A mini-winnie crams maybe 50
megabytes. Each side of an optical disc will
be the equivalent of a string of 80 mini-
winnies. But the disc can be turned over and
the other side can be used. This means that
for around $10,010, 4,000 megabytes of
storage will be available.

That starts to make nonsense of current
data storage economics. For example, a
mini-floppy storing 1 megabyte, and cost-
ing some $500, provide 2,500 bytes of on-
line store for each dollar spent. The optical
disc, though more expensive, will provide a
staggering 20,000 bytes of on-line storage
per dollar spent.

The change in the economics of data
storage will bring with it changes in the way
that storage is used. The relative cost, and
more importantly the inconvenience, of
magnetic disk storage means that it is
against the user’s interests to be profligate
with storage resources. Floppy disks are
inconvenient at times, hard disks need
backing up and, because of its very nature,
magnetic media can easily lose data.

Well, that’s not entirely fair. It is not nor-
mally, the magnetic media itself that loses
the data, it is usually the electronic systems
and software that drives them that actually
perpetrates the loss. And it is the inherent
complexity of these elements — either

externally so that the poor user barely
understands how to operate them, or inter-
nally so that he can get at least some idea —
that creates the well known situation of the
user who pressed the wrong button and sent
all his files to the great data-dump in the
sky.

With optical disc this need not, indeed
will not, happen. I will now expound on the
reason why.

Like many people, the first time I con-
sidered the subject of optical discs as a
storage medium I fell into a classic trap.
‘Ah,’ said I, ‘they’ll be okay for archival use
— excellent in fact — but as there is no
erase or over-writing function, they won’t
get used for on line storage.’

Wrong.

They will, and the reason is quite
straightforward — brute capacity. At 2,000
megabytes per side a user can be as pro-
fligate with storage as it’s possible to be.
Should a disc ever become full (and that
would take some domg) then all the user
has to do is turn it over and start again.
Should that side become full, well then, just
spend $10 on another one.

If you let this attitude to data storage sink
in, its implications become clearer. Optical
disc systems no longer are seen as being just
for archival use. It matters not that you
can'’t erase data. In fact you shouldn’t want
to (in most cases anyway). Even in really
profligate applications like word process-
ing, which uses up storage like it’s going out
of fashion, there is really no need to erase or
over-write files. It is an advantage not to
have to.

As Bill Martin points out, the optical disc
automatically produces father/son file struc-
tures, and gives an automatic ‘audit trail’ of

those files. Because a file cannot be erased
it can never be lost or erased accidentally.
Any amendment or addition to a file will
just produce another, latest, version of it.
The original will still exist.

This has important implications for a
variety of applications, of both textual and
numeric types. The daily grind of backing
up files will no longer always be necessary
for the back-ups will already exist. The
inherent father/son structure for creating
files would seem to match the requirements
of the accounting/data processing areas to
a tee. It would also fit many of the require-
ments of the word or text processing
environment.

Unfortunately, the one drawback of the
early use of optical discs is going to be the
cost. The hardware will cost considerably
more than a domestic disc player because it
will have to incorporate a ‘write’ as well as
‘read’ capability. In time, of course, the
price will drop, and so will the price of the
discs. Then the systems could prove to be
unbeatable in terms of price and perfor-
mance, instead of performance alone. At
that time, maybe the magnetic era could
come to a close.

And remember, all this refers to using
optical discs in a predominantly conven-
tional data processing manner, storing data
as ‘1’s and ‘0’s. Even here it would seem to
stand up well against magnetic media in all
but initial purchase price. But this does not
include the many other tricks that optical
discs are capable of — the interleaving of
data and audio/visual material, for exam-
ple. There just have to be thousands of
applications for that trick that no one has
yet thought about. Try thinking — that’s
what Clive Sinclair did.
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= the

perfect

partnershlp

- -
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oceass oo comrmunicaions I

Eskdale Road, Uxbridge Industrial Estate, Uxbridge, Middlesex. UB8 2RT Tel: (0895) 59781 (10 lines) Telex: 267336
Northumberland Avenue, Hull, North Humberside, HU2 OLN Tel: (0482) 223379 Telex: 52269
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THE SINCLAIR SPECTRUM IN
FOCUS

by M.R. Harrison, Software Sciences Ltd.

Supplements the Sinclair operating manual, and provides
answers to some of the questions posed but left unanswered in
the manual. The book is designed for readers of all ages, and
those with either no previous computer experience or others
who require more assistance in operating the ZX Spectrum
computer system.

0905104 28 5

280 INSTANT PROGRAMS

Machine Code Routines for Nascom and Other
Z80 Systems (2nd Fully Revised Edition)
by J. Hopton

approx. 160pp Dec’82 £6.25

The first edition of this book, which was approved by Nascom
Microcomputers Limited, was a sell-out. It has now been
completely revised with the following features: all of the
programs now work under the NAS-SYS monitor, which is the
monitor for both NASCOM-1 and NASCOM-2 machines; all of
the programs are now listed with mnemonic, as well as pure
machine codes; all the programs start after address OC80, to fit
the Nascom systems and terminated well before OFFF, allowing
ample space for the stack.

0905104 19 6 198pp Nov'82 £7.50

GETTING MORE FROM YOUR
PET/CBM:

Advanced Microcomputer Applications

by E.A. Flinn; A.E. Hill and R.D. Tomlinson, all of University of
Salford

For a number of years the authors have been running a series
of highly successful and proven courses at Salford on the
PET/CBM computers for a wide spectrum of audiences. This
book is a distillation of the experiences gained on these
courses.

0905104 23 4 198pp

UNIX — THE BOOK

by M. Banahan and A. Rutter, Department of Computer Science,
University of Bradford

0905104 21 8 approx. 160pp

Nov'82 (paper only) £7.50

Nov’82 £6.50

HART’S DICTIONARY OF BASIC

by W.A. Hart

0905104 27 7 166pp Sept’82 £5.95

WILEY COMPUTER BOOK
MONTH—-FEBRUARY 1983

A wide range of Computer Books and
Software on display at leading Bookshops
and selected Computer Stores throughout
the UK

(Checklist of titles available from Wiley)

Marketed by

John Wiley & Sons Ltd.
Baffins Lane, Chichester
Sussex PO19 1UD, England
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Special Offer from SRS

We have the last of the makers stocks of the

NASCOM IMP

Serial Printer with imprint
(Graphics ROM)

IIG\I(O!I'I!-I

GREAT vaLyg,

ONLY

(Previous price before being
discontinued £3254 VAT)

@§orpic CO.RP.

Come & see the complete APPLE Hl system with
C.0.R.P. program generator. It's incredible — now anyone can
write what they require and C.O.R.P. will work out the pro-
gram for you —- call into our new store at Watford and see it
for yourself.

We are pleased to advise our cust-
omers that we are members of the
SPECTRUM COMPUTER GROUP and
can supply all the items featured in
SPECTRUM’S ad’s in THIS issue. =

94 The Parade, High Street, Watford, Herts.
Telephone (0923) 26602
You'll value our experience, you'll value our prices,
free Securlcor delivery or post on orders over £50.

Access & Barclaycard weicome. Hite purchase and part
exchange available E. & O.E.

THESYMBOL OF VALUE

Tarn to
Compuater Plaus

A " WAL rarely has exactly

"~ what you need, but is
? always ready to sell you

something nearly as good
— Computer Plus will make
a pleasant change.

If you‘re used
to the kind of

Watford

We know our business and
give our customers credit for
knowing theirs. That’s why we
stock a wide range of leading com-
puter hardware and software, so that
you can exercise YOUR judgement.

Extensive demonstration facilities and
professional staff are on hand, so that
you can weigh up specifications and
make comparisons.

We have excellent sales back up service and credit
facilities for our customers.

When you turn to Computer Plus you can be sure you have
taken a turn in the right direction.

COMPUTER PLUS, 47 QUEENS ROAD, WATFORD
TELEPHONE: WATFORD 33927




Torch TheWorld Beater

Communication power foreverybusiness Computing power for every business
Torch is a brand new all-British computer with ~ Torch is a dual-processor machine with a massive

the finest communication facilities available. 800K of floppy disc storage (expandable up to
Local area networking, direct access to 10 or 21 Mb with the hard disc option).
mainframes, speech synthesis, electronic mail, Torch runs a CP/N operating system giving
Viewdata/Prestel are all available. all the normal business software — accounting,
And Torch is the only Microcomputer with budgeting spread-sheets, PAYE, stock control
official British Telecom approval for direct are all readily available and the high resolution

connection to all telephone lines throughout  colour graphics make the most of them.
the UK and North America.

TORCH...Puts the world at your fingertips.

— The UK Distributor

m Dealers please write or telephone for full details to:-
IWNKW Scientific House, Bridge Street, Sandiacare, Nottingham
LIMITED

Tel. (0602) 396976



Cambridge-based Torch Computers has
produced a very interesting machine which
combines the ability to run standard soft-
ware products with high resolution colour
graphics and in-built communications
capabilities. My first impression was one of
surprise, since I hadn’t really expected to
evaluate a machine with such features for
some little time yet.

Owned by the Climar Group, Torch is a
young and very aggressive company, deter-
mined to secure a niche for itself in the
world markets. With American and Cana-
dian offices and exhibits at the NCC in
Houston and Comdex in Amsterdam,
Torch evidently means business — and 1
wish it every success.

At the time of this review, Torch had got
most of the hardware sorted out but there

- N

BENCHTEST)
N

THE TORCH

David Tebbutt investigates an interesting and very versatile
British micro with built-in comms and colour.

were still some serious gaps in the promised
software offerings. Fortunately, its operat-
ing system (CPN) is compatible with CP/
M and, providing that you can get it on
Torch format disks, a wealth of software
is available.

Hardware

My first impression of the machine was that
it was very plain, if not downright ugly. The
welded sheet metal construction has led to
a very rectangular design which makes the
machine appear a lot larger than it really is.
In fact, it is just about the same size as a
Superbrain but without the curves. I under-
stand from Torch that an injection moulded
casing is being designed which should make
it look a lot better as well as reducing the

weight somewhat. On my bathroom scales,
the Torch came near to 14 kilos!

The main unit comprises the screen, disk
drives and processors while the keyboard is
separate and attached to the main unit by a
coiled black lead. The screen is a good
quality monitor made by NEC and the disk
drives vary. The first review machine had
Tandon drives, one of which gave me trou-
ble. The second machine had Mitsubishi
drives which behaved perfectly. The review
machine contained a 6502 processor and a
Z80 processor. Future ‘super-Torches’ will
run a Motorola 68000 processor as well as
the two current processors. The 6502 pro-
cessor board is, in fact, the one which drives
the BBC machine.

The screen is a high resolution. colour
monitor which can handle eight different

Photography by Ian Debbie
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Detachable keyboard. '

Buiit-in editing pad.

Twin disks are standard

I/0 includes direct-connect modem.
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resolution/colour combinations — see
Figure 1 for the details. You’ll notice that
up to 16 colour modes are available. Eight
of these relate to plain colours, while the
others refer to flashing colours. Although
yellow/blue flashing would appear to be the
same as blue/yellow flashing, the separate
modes are useful since if each is being used
at the same time one would be displaying
blue while the other displays yellow.
Whichever way you look at it, I think the
sales literature is naughty when it refers to
‘16 colours’. See Tigure 2 for the details.
All this activity is handled at present by the
BBC board inside the Torch.

Individual pixels may be given a different
colour to their adjacent neighbours to give
the illusion of further colours such as
orange. I think that the screen characteris-
tics are very good. They will certainly cope
with the vast majority of applications over
the next few years. I did notice, when I was
programming, that it would accept logical
screen addresses up to a resolution of 1280
x 1024 which probably bodes well for
future screen developments.

The Torch has a very comprehensive
keyboard comprising the normal keys, a
row of 14 user-definable keys, a numeric
keypad and a word processing function
keypad. The dished and textured keytops
give the keyboard a very pleasant feel.
Upper and lower case letters may be used
and the keys automatically repeat after a
short while. I didn’t bother to time it since it
can be varied by the user anyway. The only

" things that bothered me were that some of
the symbol keys were in unexpected posi-

Seotion 286 : Sales for
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Sales in $1880

Impressive colour graphics
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Z80 comms card

tions and the numeric keypad didn’t contain
the Prestel ‘#° and ‘*’ keys. Fashion-
conscious ladies who like using detachable
keyboards on their laps may find the cold
steel casing a little unpleasant. 1did, and I
wasn’t wearing a minmiskirt! (Liar — Ed.)

The keyboard contains a number of edit-
ing keys — one set operates on the current
line while another set allows you to move a
‘shadow’ cursor to a different line so that
relevant parts of the other line could be
embodied in the current line. Does that
make sense? It overcomes CP/M’s in-
ability to allow cursor movement to pre-
vious screen lines. I found it very useful
anyway, and a pleasant change from having
to retype CP/M commands whenever I
made a trivial mistake.

Setting up the user-definable keys is a
doddle. You simply type the word KEY
followed by its number and contents. <cr>
can be included using the stretched-out
colon (}) followed by M. Use <cr> to finish
the entry and the new function is attached
to the key. I found this particularly useful
when initialising and copying disks since it
is SO easy to mess up these commands. This
is the sort of command I encoded:

FORMAT B: M:COPY A: TO B:

Each Torch is supplied with two 400k disk
drives or a single 400k drive coupled with a
hard disk of either 10 or 21 Mb capacity. As I
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Mode Colour Text  Resolution
Modes
Available
0 2 80x32  640x256
1 4 40x32 320x256
2 16 20x32 160x256
3 2 80x25
4 2 40x32 320x256
5 4 20x32 160x256
6 2 40x25
i Teletext  40x25
Fig | Screen modes
2 4 16
Colour  Colour Colour
0 Black Black Black
1 White Red Red
2 Yellow  Green
3 White Yellow
4 Blue
5 Magenta
6 Cyan
7 White
8 Black/White
9 Red/Cyan
10 Green/Magenta (ugh!)
11 Yellow/Blue
12 Blue/Yellow
13 Magenta/Green
14 Cyan/Red
15 White/Black
Fig 2 Colour modes
B, BACKGROUND  Colour
BASIC BBC Basic
C, COMMAND Submit a file
COPY File
DEL, DELETE File
DIR, DIRECTORY List of files
DUP, DUPLICATE A disk
H, HELP List these options
INPUT Type into a file
KEY Define a key function
MODE Screen attributes
PRINT A file to the printer
REN, RENAME A file
TYPE A file to the screen
USER User number (0-31)
vDU Screen control codes
VIEW A graphics file on

the screen

Fig 3 Resident commands

said earlier, one of the Tandon drives gave me
trouble whereas the Mitsubishi drives were
fine. Whether this is a reflection on the drives
or not, I have no idea. I understand that Tan-

don drives are used in plenty of other micro-,

computers so perhaps something came loose
in transit. If you’re not familiar with disk drive
capacities then you should know that 400k is
quite respectable. It is roughly equivalent to
100 A4 typewritten pages. The disks are dou-
ble sided single density with 80 tracks per
side.

A number of connections to the outside
world are provided at the back ofthe Torch. A
DIN socket is used for plugging in a cassette
player. Incidentally, this is the only way of
saving programs written in the built-in BBC
Basic. It gave completely trouble-free opera-
tion when I used it with a Sanyo Slim 3G
recorder. An RS432 port allowed me to con-
nect up to another computer (a Superbrain)
and, by connecting the ‘Ready to Send’ and
the ‘Clear to Send’ pins to each other, I was
able to fool the Torch into exchanging files
with the Superbrain. In fact I took a CP/M
program (Cardbox) and its associated data
files from the Superbrain and got it running
successfully on the Torch. I'm sure that I
could have attached my printer too, but I
couldn’t fathom out the appropriate connec-
tions. A Centronics interface is provided for
those who need parallel connections.

An external UHF monitor socket allows
you to connect a display screen which echoes

the information on the computer screen. This
would be useful for exhibitions and talks, for
example. I tried it on a portable black and
white TV and the picture disappeared off the
edge of the screen but I presume this sort of
thing can be adjusted. An RGB output socket
is also provided. but it wasn’t connected to
anything inside the review machine.

An Econet connector suffered the same
fate. It disappeared into the bowels of the
Torch where it wasn’t connected to anything
either. More usefully, a flying lead attached to
an internal modem allows you to plug into the
telephone system and communicate over the
line with other computers. I used this to great
effect as you will see later in the Benchtest.

An internal analogue to digital converter
allows you to accept signals from up to four
analogue devices through the connector sup-
plied. Each analogue signal is converted to 12
bits. The only other external sockets and con-
trols are the power socket, the keyboard soc-
ket, a contrast control, a reset key and a rather
old-fashioned looking on/off switch.

A 3%in, 8 ohm speaker receives signals
from the four-channel (three music, one noise)
sound synthesiser and, thanks to the ability to
vary amplitude and envelope shapes, it is
possible to get the machine to make some
fairly pleasant sounds. The BBC board con-
tains a speech synthesis unit which one of the
demonstration programs used to produce
rather slow American speech. Apparently this
part of the BBC machine is being improved in
revision 4 to give the speech more natural
speed but no doubt the American accent
will remain.

Overall, the hardware seemed very good
quality and it was certainly robust. As we go
through this review it will be hard to tell
whether we’re reviewing the BBC machine or-
the Torch, so dependent is it on the BBC base
board for all its peripheral handling activities.
No doubt Torch is planning to replace the
board in the long term with one of its own.
First, though, we can expect to see the 68000/
Z.80 board mentioned earlier. People who buy
the current model should be able to upgrade to
the SuperTorch without any problem.

Firmware

The Torch has two main firmware elements
— BBC Basic which is on the BBC board and
CPN, the operating system. Try saying CPN
over the phone to a friend and see if they think
you’re talking about some other, well-known
operating system. It makes me feel uneasy
that Torch deliberately chose this selection of
three letters when there are over 16,000 other
three-letter combinations to choose from.
CPN, by the way stands for Control Program
Nucleus. Since itis in ROM, it doesn’t intrude
too much on the memory associated with the
Z80. In fact 63k is available for application
programs. The screen memory (20k) is on the
base board so graphics do not interfere with
memory availability either.

As if to confuse the public further, Torch
has called the console command processor
(CCP in CP/M) CCCP, which stands for
Cambridge Console Command Processor. 1
suppose all this is pure accident or it is to stop
people like me saying ‘Oh no, not another new
operating system’? In fact I wouldn’t say that
Providing people give a perfect emulation of
an existing standard operating system then I
think the user wins both ways. He can run
popular software while -taking advantage of
the additional facilities offered by the new sys-
tem. The people who are mad are those who
decide that CP/M is rubbish and then
introduce their own operating system which
bears no resemblance to any other operating
system, living or dead. Oddly enough, they

are often companies who don’t expect to sell
more than a few hundred machines a year and
therefore end up charging the earth for
software which has to be specially com-
missioned. At least Torch didn’t fall into
that trap.

What Torch has done is to produce a
machine which is very easy to use because so
much is sitting there in ROM from the
moment you switch on. For example, you can
format disks and copy files using programs
resident in memory; see Figure 3 for a list of
resident commands.

One direct command not on the list is FX
which is used to set internal attributes of the
Torch — things like printer port details, flash-
ing speed, baud rates and so on. This com-
mand actually brought home one of the
frustrations of having the Torch for review.
Since the base processor board is the BBC
board, many of the things I wanted to do were
implemented on this. Torch is not allowed to
sell the BBC manual so I had great difficulty
finding out how to write programs and access
the internal workings of the equipment. I
could not get a BBC manual for love nor
money. In the end I ’phoned one of Acorn’s
directors early one Saturday for a telephone
course in using the BBC machine. It was a bit
silly and a bit irritating for both of us that this
was even necessary, so I used PCW’s BBC
articles from earlier this year to do most of
the work.

Software

Like so many computer manufacturers, Torch
managed to get its hardware act together more
quickly than its software. One product, called
Executive Aid, is claimed to comprise three
elements — a card indexing system, a word
processor and a diary system. Only one of
these was available at the time of review. A
Torchlink program was supplied which al-
lowed me to access and exchange files with
other computers. After succeeding only
occasionally, I called Torch and mentioned
my inconsistent results and they informed me
that there was no CRC( a checking system) in
the Torchlink program and it was about to be
replaced by Torchmail which would be much
better. I understand that Torchmail is in the
post to me and I am sure that it will be much
better because Torchlink came close to being
very useful. Torchtel, the program supplied to
allow access to Prestel, worked very well
indeed and I'm rather dreading my next
’phone bill since I was hooked up to Prestel for
several hours.

At first I thought that Prestel was boring
and amateurish but once I got away from the
‘what’s on in Brighton’ type of screen, I found
plenty to interest me. Mind you, it was all frus-
tratingly slow. For me the most relevant items
were the Viewtel microcomputer news pages.
Since they invited users to write to them, I
even got round to using the mailbox facilities.
I know my letters were sent; I wonder whether
they arrived — there’s no way of telling. Elec-
tronic Insight too had quite a bit of microcom-
puter information but I think it has to take
second place to Viewtel at the moment. I must
confess that, although I found Prestel interest-
ing, I would be hard pushed to justify using it _
myself. It ties up the telephone and costs a fair
bit of money purely in connect time, never
mind the other charges associated with it. I
can see the day not very far off though when
instant access to relevant information will
become even more important than it is now
and that, coupled with things like telesoftware
and access to interesting private databases,
will increase Prestel’s popularity providing
the Source, or something like it, doesn’t get
in first.
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I couldn’t use the Telex or Datel facilities
which are offered by Torch so I can’t pass
comment on them. I asked Torch whether
UHF broadcasts could be received so that
Ceefax and Oracle facilities could be used.
The answer is that, since the BBC board is in
there, all you have to do is add the Acomn
Teletext board and you could do this. Other
communications programs which I didn’t get
to see were Torchtalk for communicating with
other micros, Torchterm to allow the Torch to
act as a terminal to IBM computers and
Torchnet for local networking. I read in one of
the manuals that the Torch could handle com-
munications in ‘background’ mode while the
user got on with some other job. This is
apparently an intention rather than an ac-
tuality at the moment.

I was sent some interesting stuff on a music
package but, since the package wasn’t sup-
plied, I can’t comment. It’s a shame, since that
was one area I’'d have enjoyed playing with. In
fact, I’m beginning to wish I'd bought myself a
BBC machine. All I managed with music was
some envelope shaping and simple tunes
through the BBC Basic thanks to an article in
good old PCW. At least it worked and it
showed great promise. I even programmed
some of the user-definable keys to play set
tunes! Hardly the thing to do on a business
machine, perhaps.

Wordstar, Mailmerge and Supercalc were
supplied and they all worked just fine. A finan-
cial accounting package came with the
machine but I didn’t try it out. I read the
documentation and it looked OK. You really
need to spend several days at least to get atrue
feeling for such a package. Cardbox worked
just fine on the machine so I don’t think any-
one will have much trouble implementing CP/
M programs on the Torch providing they can
configure the screen controls and get the
appropriate format disks. MBasic was sup-
plied too and that worked well, both inter-
preted and compiled. Compiled, of course,
was faster than interpreted and, on the whole,
Microsoft’s Basic ran faster than the BBC ver-
sion. You will notice that I only checked a
couple of the compiled Basic figures simply to
give a comparison; see the Benchmarks tim-
ings table.

Other languages which are said to be avail-
able are Fortran, Pascal, Cobol, BCPL, Algol
80, C, Lisp and Forth.

Documentation

Two manuals were supplied with the machine
— a user guide and a programmer’s reference
manual. The user guide is a delight. It is well
written and entirely appropriate to get you
over those first few hours while you explore
your new machine and its capabilities. The
programmer’s manual was very good in its
way, very well written and comprehensive
but, I found, nigh on impossible to use
because there was no bridging documentation
to put everything into context. I see from
the various documents supplied that there is
another manual called a systems manual.
Perhaps that’s the missing link. If I had been
prepared to write a few programs in assem-
bler, I think the programmer’s guide would
have served me very well. It is really written
for people programming at that level, or peo-
ple who have learnt from elsewhere exactly
what bits are relevant to a programmer in a
high-level language. All round I had a pretty
frustrating time, eventualls finding things out
by trial and error.

For example, I leamt most of the high
resolution graphics commands by writing a
simple Basic program which sent various
combinations of control codes to the screen
until I hit on those which had some effect.
Later, Maggie Burton extracted me from the
mire by digging the codes out of a BBC book.
I'm back to that silly business of Torch not
being able to supply BBC manuals. Such a
manual at the right time would have shortened
this Benchtest by about 10 hours.

My conclusions on documentation are that
Torch is doing a conscientious job on its
manuals. The lack of a BBC manual or
equivalent is likely to prove very frustrating
for programmers working in high-level lan-
guages. Looking at the outline contents of the
Systems Guide I’'m not at all confident that it
will be the answer.

Potential

There’s no doubt about it: this is a business
machine which can handle most, if not all,
current CP/M applications. It goes beyond
that, though. The high resolution colour
graphics give a potential for presenting statisti-
cal information in a far more easily digested
way than the common rows of figures. It also
allows users to store and view graphic infor-
mation as well as text and numbers. All that’s
needed is for the software industry to catch up
with this type of machine. I'm certain that they
will be very common in a year or two, but right
now it poses a headache for people looking for
packaged solutions for their graphic soft-
ware problems.

The communications facilities are very
good and, once again, provided the software is
made available this probably gives the Torch
its greatest advantage over its competitors at
the moment. Torch has seen this and its main
emphasis on software has rightly been on the
communication package mentioned earlier.

So, if you need a machine which can run a
wide range of proven software, which has
communication facilities and which offers
high resolution colour graphics then you
should take Torch very seriously indeed.

It’s not a pretty machine but functionally
it’s very good.

Expansion

A 68000 based machine is on its way. It will
keep the Z80 processor too, SO no systems
investment will be lost. The new machine will
run ‘DAVROS, an all British operating sys-
tem developed by Torch’. I found that state-
ment pretty depressing until I went on to read
that it will support Unix programs. Once
again Torch has recognised what’s happening
and taken steps to improve things but without
putting itself out on a limb. There’s talk of
Torch taking on APL and the UCSD p-
System too. Reading between the lines, Torch
seems to believe that the 8086/8088 based
systems are a temporary phenomenon de-
vised to take advantage of existing software

availability. All I can say about that is that
they’re not alone. I do believe that Apple has
bought quite a large number of 68000 chips
too. We shall see.

Prices

At first glance the price of the Torch looks
high. I think it’s important to bear in mind that
it has an in-built modem which would cost in
the region of £300 if it was bought separately.
It has high resolution colour graphics and
reasonably high capacity disk drives. Against
this, it is currently a6502/Z80 based machine
and prices of these are dropping like stones.
You must decide for yourself what you con-
sider is important to you. If you’d never use
graphics or communications in a month of
Sundays then perhaps this isn’t really your
machine.

Hardware .
Basic Torch £2795
with 10Mb plus 1 floppy £4995
with 21Mb plus 1 floppy £5498
Light pen £ 60
Dot matrix printer £ 650
Daisywheel printer £1350
Software

Basic 80 interpreter £215
Basic compiler £237
Torchlink/Torchtel £400
Wordstar £275
Mailmerge £ 90
Calcstar £175
Financial accounts £600
MCS fully int accounts £1250

Maintenance contract 14 percent of purchase
price pa.

A basic Torch includes colour, high resolu-
tion graphics, inbuilt modem and twin 400k
floppy disks. (Incidentally, Torch also supplies
a Z80 processor board and twin disk drive for
the BBC machine at £780).

Conclusions

For anyopne who needs a high resolution
colour graphics, communications oriented,
CP/M compatible machine, the Torch should
be considered among their options. I get the ,
feeling of ‘almost ready’ on the software and
documentation front which is a pity — it spoils
an otherwise fairly professional approach.
The machine is heavy and not very good look-
ing but it offers an impressive range of
capabilities.

(END
Benchmark timings
Benchmark BBC  Interpreted Compiled
Basic MBasic MBasic

1 1.4 1.5

2 54 4.2

3 14.4 10.6

4 15.3 10.4

S 16.1 11.6

6 249  21.1

7 384 330 9.2

8 8.9 S5 49

For a full explanation of Benchmark timings,

see PCW, Nov 82.

Technical specifications

Processors:
RAM:
ROM:
Display:
Keyboard

Disk drives:
Interfaces:

Systems software:

Languages:

ZB80A (6 MHz). 6502 (2 MHz)

Main system: 64k; peripheral processor: 32k

4k bootstraps for main system; 32k inc Basic, operating system
and comms software for peripheral processor.

12in colour monitor (optional monochrome); 8 text modes, 3
graphics modes, up to 16 colours.

Expanded qwerty with cursor control, editing & numeric pads,
16 user-definable keys.

Twin double-density, double sided 5%in, 400k each.
Centronics parallel, RS232 serial, 4 12-bit A/D inputs, modem
for comms in Prestel.

CPN (CP/M — compatible) operating system.

BBC Basic in ROM
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The long way
round

How do I get a Basic program to
run on my Osborne? The only
way Pve found is to create the
program using Wordstar using
the ‘non-document’ option; call
this program “PROG.BAS” and
save it with KX. Now put the
disk with the Basic compiler and
interpreter and type what is
underlined: B>A:MBASIC
B:PROG.

This method works but I'm
sure there must be a better way,
because I’m sure that I’ve lost
the advantages of compilation.
R. Emerson, Eindhoven, The
Netherlands.

There certainly is a simpler way
because you are going all around
the houses. A lot of people do use
Wordstar to edit Basic programs;
however there is no need to learn
Wordstar just for that purpose.
Just type MBASIC and you will
enter the Basic interpreter; now
you can simply type in your Basic
program, line by line. Consult
your MBasic manual for instruc-
tions on editing. When you have
completed it you can test the pro-
gram with RUN. To save a copy
of the program just type SAVE
“PROG”. A. Once you are
totally satisfied that it works
correctly then you can use the
Basic compiler and compile your
program. The speed advantages of
a compiler will only be noticeable
if you have optimised the writing
of the interpreted version; for
example, used integer variables
wherever possible, avoided
unnecessary calculations, etc. In a
program that is I/O bound you
will not notice much of a speed
improvement I'm afraid.

Sw

Speeding up

Is it possible to convert a Z80-
based microcomputer into a
Z80A micro by changin% a few
components? If so, how?

E. Kwok, Ballards Lane, London
N3 2NT.

As the difference between the
Zilog Z80 and Z80A processors
is essentially one of speed, the
components that may need chang-
ing are those which are speed-
dependent or speed-limiting. The
Z80 can be replaced by a Z80A
simply by removing the former,
and plugging in (if your precessor
chip is socketed) a Z8OA. In a
few machines this may be enough,
but you will almost certainly have
to alter the computer’s internal

Send your queries to: Sheridan Williams, 35 St Julian’s Road, St Albans,
Herts. Please note that Sheridan can no longer answer questions on an
individual basis, so please don’t send an SAE with your query.

‘clock’ to match. This may be a
matter of altering some jumper
settings, or it may mean changing
a quartz crystal for another one.
The most expensive area is likely
to be memory. RAM chips have
maximum operating speeds, and
the faster ones are usually
appreciably more expensive. Thus
it is likely that the RAM used in
your micro will be just fast
enough to cope with the existing
processor. You could make the
existing memory compatible by
using software ‘wait states’, but
then you’ve lost the speed you
changed the processor for! Disk
controllers may also be speed-
limiting, but as long as your pro-
grams do not make a lot of disk
accesses, you could live with ‘wait
states’ as a solution.

So, yes, you can change from a
Z80 to a Z80A, but if you
already have a lot of RAM it
could be expensive.

P L Mcllmoyle

Horses for
courses

From magazines such as your
own, and from books, I have
learned a lot about hardware,
packaged software, and how a
computer operates. However, a
gaping hole in my knowledge is
languages.

I have used a ZX81, and dis-
covered the extreme disadvan-
tages of Basic. Consequently I
would like to upgrade both my
language and my hardware.

Which high-level language
should I choose from the vast
range which includes Pascal,
Comal, Forth, Cobol, Logo,
Algol, Lisp, Pilot, APL, PL1,
Fortran, etc?

Are we working towards a
‘universal’ language, or a series
of languages tailor-made for
each application? Will the
language we learn tomorrow be
out-dated in six months’ time?

Your magazine is by far the
best of those I see at the news-
agents, and I thus look forward
to some constructive comments
— perhaps to a comparison
table of the main microcomputer
languages?

A L Taylor, Grimsby.

I fear there would not be room in
‘Computer Answers’ for the table
you envisage, but I will give
thought to putting it together, in
case the Editor would consider an
article on this subject appropriate.
Personally, I do not expect to
see a ‘universal’ high-level com-
puter language adopted, if only
because it would have to be very
complex and hence cumbersome
to use if it could cope well with
all applications. Having said this,
I must also add that the USA
military have been hard at work
on just such a language for some
years, under the name of Ada.
The nearest to a ‘universal’
language is Cobol, which is very,

very widely used for commercial
data-processing applications on
mainframes (there are also micro
versions).

On microcomputers the closest
approach to a ‘universal’ language
is in fact Basic! Despite your
comments, and Basic’s many det-
ractors, a good implementation of
this language copes very well with
most programming applications,
and is much used by professional
programmers. The more generally
available versions on microcom-
puters tend to suffer from poor
string and file handling,but this
problem is not irretrievably built
into the language. The other pro-
blem with micro Basics is slow
execution, due to the infrequent
use of compiled versions. A good
implementation of Basic, with
matrix operators, long variable
names, good string and file hand-
ling, and a compiler is an
excellent programming tool. Ideal-
ly, you should aim for the ability
to develop programs using an
interpreted version, and then be
able to compile the finished, de-
bugged program for fast operation.
Basic is one of the few languages
in which this can be done.

Pascal (and Comal) are of great
interest to the academic world, for
their use fosters good program-
ming habits. They are not much
used commercially because this
very feature makes them inflex-
ible. Pascal does seem to be mak-
ing some head-way of late as a
commercial programming
language for microcomputer
applications.

Nonetheless, it is very much a
question of ‘horses for courses’. In
the mainframe world Cobol still
reigns supreme for commercial
applications, and Fortran for
technical and scientific applica-
tions. For ‘real-time’ ‘interactive’
(eg, via VDUs) applications Basic
and APL are the leaders, with
Ada intended to take over at some
time. PL1 was a deliberate hybrid
of Cobol and Fortran, which has
not found a lot of supporters,
while Lisp was specifically
developed for ‘artificial
intelligence’ applications, and
Forth for the control of equip-
ment. Comal, Logo and Pilot all
started out for various teaching
applications.

So, how to resolve your
dilemma? My recommendation
would be to ensure that your new
hardware does not have any high-
level language ‘built-in’, but is
able to load any you like, either
from disk (which gives you an
effectively unlimited range) or
from ROM cartridges which at the
present time will probably limit
you to three or four languages on
any one machine).

If you are lucky enough not to
be too worried over the cost I
would go for a disk-based
machine using CP/M (such as the
Osborne 1). Otherwise choose a
machine which offers the
possibility of exp~nsion to disks
running under C}. M.

Why CP/M? Quite simply
because this will give you the
widest range of high-level
language interpreters and com-
pilers commercially available.
Don’t be put off by all the sniping
at CP/M . . .it’s not nearly as bad
as it’s painted, and is very power-
ful. Anyway, it is now possible to
get a program which will add most
of the advantages of Unix to CP/
M, without adding Unix’s major
disadvantages.

P L Mclimoyle

Computergook

With reference to the answer
from P L Mcllmoyle in the
November issue of PCW regard-
ing CP/M, I would have
thought that the latter was a suf-
ficiently simple concept for it to
be explained in one column of
your estimable publication, with
references to further reading
elsewhere, and without the use
of the quite unnecessarily artifi-
cial computergook, which makes
the answer incomprehensible to
all but the ardent enthusiast.

J. Carey, Canterbury, Kent

It may surprise you to know that I
agree with much of what you say.
If only the ‘computergook’ (it
sounds even more appropriate if
you don’t pronounce the ‘k’!) were
mine — then it would be easy to
ignore or dismiss it. Unfortunate-
ly, it comes from the writers of
CP/M, and more particularly,
from the writers of the CP/M
manuals. | fear it is largely the
lack of clarity of the latter which
has earned CP/M the bad name it
has in some quarters. As an
operating system, while it cer-
tainly has some faults, it is good,
and certainly easier to use than
others of comparable power. And
now quite a few of the better
aspects of Unix can be added to
CP/M with ‘Microshell’ (sold in
the UK by Asro Information
Systems).

In my earlier reply I was
attempting to explain to someone
familiar with CP/M, but not
expert in it, who might not be able
easily to get hold of the various
books and articles in question, just
how to use the SUBMIT facility
for program auto-start. Thus it
was necessary to go into some
depth of techuicalities.

However, in an attempt to sum
up the whole auto-start discussion,
and to show that good, plain
English is possible when writing
about CP/M, I would comment
that:

Programs can be made to run
automatically on start-up under
CP/M by two main methods. In
the first, the CP/M BIOS is
altered by inserting the name of
the program to be run (eg, BASIC
MYPROG) in the appropriate
place on the disk. As soon as CP/

M is loaded these programs will
be run. (See: The CP/M
Handbook by Rodnay Zaks, pp
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203, 2060).

The alternative is to make a
special file, (with an extension of
.SUB) containing the name(s) of
the program(s) to be run, and
also, if needed, other commands
or data. Typing SUBMIT
Filename would then cause these
programs to be run. (See Zaks’
CP/M Handbook pp79,81 and
Osborne CP/M User Guide by
Thom Hogan, p107, 110).

P L Mclimoyle

Memory
refreshment

Can you explain how ‘bank
switching’ of memory works?
Does the normal Z80 refresh
system function over the whole
of the bank switched memory?
G V Barbier, Tiverton, Devon

In ‘bank switching’ the RAM
memory of the computer is
arranged in blocks (or ‘banks’) of
(typically) 64k, and at any one
moment only one bank is connec-
ted to the processor’s data bus, as
8-bit processors can only address
a maximum of 64k at any one
time. The other banks are likely to
contain data, and if they are
dynamic rather than static RAM
will need refreshing. This can be
done by the main Z80 without
difficulty.

Switching from one bank to
another is done under software
control, and it is essential that the
memory cards used are equipped:

with an appropriate control line
for this purpose. Thus, if you have
an S100 machine you cannot
necessarily just slot in some more
memory cards. You must make
sure that the cards are equipped
with a bank-switching control line,
that your S100 bus also supports
this, and that your operating sys-
tem software also does so. The
newer S100 systems meeting the
IEEE S100 spec do support
bank-switching.

P L Mcllmoyle

Random tip

For the past two months I have
been trying to write a machine
code random number generator
for the ZX81 but with little suc-
cess. Please could you give me
some ideas?

Andrew Quilley, Gosforth,
Newcastle-upon-Tyne.

Try playing around with the
machine register R; it does not
hold a random number but the
computer uses it constantly, hence
the value changes continuously.
James Walsh

———— -
Spectral quirks
At present I am considering

purchasing a ZX Spectrum as I
already own a 16k ZX81.

However I would like the

answers to a few questions
before I do:
(1) Is it true that the Spectrum

crashes when a certain number
of keys are pressed at once?

(2) Are you limited to only two
colours within the 8x8 pixel
character square?

(3) I wish to learn machine-
code; what facilities do the Spec-
trum and manual have to help?
Also, are there any good books
on the subject?

(4) Since the Spectrum has only
one user port, how can a printer
plus joysticks, etc, all be connec-
ted at once?

Steven Garrett, Southwick,
Sunderland

(1) I have heard of cases where
the pressing of two or more keys
causes some strange effects, but I
am yet to hear of one actually
crashing. The Spectrum does have
some weird bugs, many of which I
am yet to discover. If you do have
any good ones I would be very
interested to hear from you.

(2) Yes, this is the same as for
most of the new, cheap colour
computers — it is done to save
memory.

(3) The Spectrum has few actual
facilities for machine code and the
manual is rather sketchy on the
subject, though there are various
assemblers and disassemblers on
the market. One of the best is
available from ACS Software. At
the time of writing there were no
really good machine code books
on the market for the Spectrum,
though ‘Interface’ may have one
ready for the early part of next
year.

(4) The Spectrum has one edge
connector rather than one port.
The Z80 is capable of com-
municating with 256 simple on/off
applications before it starts
actually using memory space.
James Walsh

M/C error

When I was typing in the
machine-code program in the
October edition to display the
number of free bytes on the
ZX81, I noticed that there were
a number of errors in the listing.
For this reason could you please
publish a corrected edition?

T J Stanfield, Birmingham

Thank you very much for your
letter. I apologise for any incon-
venience that these errors may
have caused you. So here goes for
the corrected version:
10 REM 12345678901234
29 FOR X=16514 TO 16527
30 INPUT A
40 POKE X, A
45 PRINT X,PEEK X
50 NEXT X
60 PRINT USER 16514
1000 REM THE CODES ARE:
33,0,0,57,237,91,28,64,167,
237,82,68,77,201
Lines 25 and 70 in the M/C
loader program in the same edi-
tion should read:
25 LET X=X+1
70 GOTO 25
James Walsh

THE WORKING

THE WORKING

SPECTRUM SR TRUM

A LIBRARY OF PRACTICAL SUBROUTINES
AND PROGRAMS

By David Lawrence

A LIBRARY OF PRACTICAL
SUBROUTINES AND PROGRAMS

The Working Spectrum is based on a collection of solid, sophisti-
cated programs in areas such as data storage, finance, calculation,
graphics, household management and education.

There is also a chapter of utility routines including a Basic renumber-
ing program which can handle GOTOs and GOSUBs.

Each of the programs is explained in detail, line by line. And each of
the programs is built up out of generai purpose subroutines and
modules which, once understood, can form the basis of any other
programs you need to write.

Please send me a copy of The Working Spectrum. I
| enclose a cheque/postal order for £5.95.

Advanced programming techniques spring out of the discussions Address 3
explaining each subroutine. The result is Aot Only 10 Advange your | C0TosS e
programming skills but also to leave you with a wide range of practical =~ | = |
applications programs which might otherwise only be available 10 | oo |
those prepared to buy cassettes or those capable of writing substantial S'gned -------------------------------------------------------

Please make your cheques payable to Sunshine Books. I

Please send your order to The Working Spectrum, Sunshine I
Books, Hobhouse Court, 19 Whitcomb Street, London WC2 I
7HF.

programs for themselves.

Expert or novice — whatever your experience, you will find this the
most useful and valugble book for the Spectrum.

We can normally deliver within four to five days.

BSOS DR 2R 2RSS GRS SRS S PSR R S A DG R R B 5SS 2G5 S RS 2SS 5 SU5R5 255525 2505050525 5
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The amazi;;g HX-20.

How Epson beats
the competition.

The most complete portable computer available today.

The HX-20 is a portable computer with a full size typewriter
keyboard, LCD Virtual Screen, printer and microcassette facility
actually built in. A computer with a rechargeable power source that's
large enough for writing programs and manipulating data virtually
anywhere, yet small enough to carry in a briefcase.

But don't let the size fool you The HX-20 is not a gimmicky toy or an excuse for a
calculator. It's a precision machine using a full extended version of Microsoft BASIC
with 16k RAM, optionally expandable to 32k and 32k ROM expandable to 64k,

RS-232C and Serial interfaces. The ASCII typewriter keyboard and five programmable

keys brings ten separate program functions to your fingertips.
Power to your elbow.

The HX-20 runs on its own power supply for over SO hours and can be ecxsi‘ldv1
recharged ovemight, or whilst in use, with the ability to retain its memory in R
even when switched off.

Keeping you in the picture.

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

HX-20

PORTABLE COMPUTER

Print Out. Built In.

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

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

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

Just take a glance at the competition and you'll soon realise that the HX-20 is
the most portable computer available today.

Epson (UK) Limited
i Dorland House 388 High Road Wembley Middx HA9 6UH
= Telephone 01-300 0488/9 Telex 8814169
=
T

!

Extraordinary product.
Exceptional quality.




TRIUMPH ADLER
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makes it all
refreshingly simple

8/16 bit Alphatronic micro

The Alphatronic P3 micro: the latest, most powerful addition
to the outstandingly successful Alphatronic family. An addition
that makes Alphatronic the largest range of ‘ready to use’
micros on the market, priced from £1,895 to £2,345.

The dual purpose 8/16 bit processor means you can
make use of the wealth of proven 8 bit software now. As 16 bit
software becomes more widely available, we can upgrade your
P3 to 16 bit operation.

The P3 is a micro version of a larger system- rather than
a ‘blown-up’ hobby computer. It’s a high quality, engineered

computer, designed to cope easily in the business environment.

Triumph Adler is a world leader in business products
and committed to simplifying business procedures and
reducing business costs. We provide a helping hand to our
customers and our dealers. With over 80 years’ experience in
the business market our single source philosophy is second

to none. We actually do what everyone else claims. We test
software, educate your staff, supply high quality stationery
and supplies and ensure your system runs smoothly.

In short, we at Triumph Adler are dedicated to making
your life refreshingly simple and to providing successful
computing for your future.

To get the full story, simply clip your letterhead or
business card to the coupon, or ring the Triumph Adler hotline
on 01-250 1717 and ask for department MMD.

' £ TRIUMPH ADLER
Computlng for your future

Triumph Adler (U.K.) Limited, 27 Goswell Road, London, EC1IM 7AJ.Tel. 01-250 1717 A member of the Voikswagen Group.

Please tell me in simple terms the benefits | can expect from the most extensive range of business micros.

Name

Company

Address

Telephone



HOW TO MAKE EPSON,WORDSTAR AND OSBORNE

SING AND DANCE

Bob Huckle of Digitus Ltd shows how to get the best from your Osborne/Epson combination.

When I first discovered the Epson MX-80
I believed I had grasped all the reasons for
its success. In my view it scored heavily on
all fronts — practicality, ease of use,
reliability, and cost-effectiveness. On top
of all this it batted along bidirectionally and
logic-seekingly at 80cps, it looked good,
and it was portable (it came in a sturdy box
with a handle on it).

One moming I received a telephone call
from a distressed customer. In desperation
he had taken a stop watch to his MX-80. It
was only printing at 50 cps! Oh dear, had
those ‘awfully nice’ Epson people let me
down? Further investigation showed that it
was also printing with a jolly nice but non-
standard typeface (this however was of no
interest to my customer).

I took the printer along to the surgery
where I received some sound-advice from
the chief fitter. . . ‘When in doubt, read the
manual!’ It seemed like a good idea and an
hour or so later I was almost overcome with
the delights displayed before me (I get
excited easily). . . Print options galore, true
superscripts and subscripts, the ability to
change line heights, a host of international
character sets, and full graphics capability!
All this for what price?

Being reasonably versed in the art of
Wordstar, it was not long before I was
experimenting with the different ways of
making the MX-80 sing and dance from
within a document file. I have also spent
some time heavily involved with the Osborne
1 and decided that the combination of these
three world leaders required further inves-
tigation.

Let’s start with the MX-80. Figure 1
shows some of the different print options
available. If you find one of the options so
pleasing that you would like to use it all the
time, the best approach is to modify the
printer internally. Refer to the section in
your Operation Manual entitled ‘Setting
the DIP Switches’. Take it slowly and you
should find this a simple matter.

It would be nice, however, if you could
get the MX-80 to obey your will by select-
ing the different print options whenever you
desire. The way you do this is by sending a
sequence of control characters to the prin-
ter while it is turned on. The different
characters determine the different print
options. When you turn the printer off and
back on again it resets itself back to normal.
You can send these characters directly
from the keyboard of your computer (in this
case an Osborne). Or you can send them
fron; within a program (in this case Word-
star).

Direct from keyboard

I suggest this method for experimental
purposes initially. Load your Wordstar
disk and then return immediately to the
operating system by typing X. The CP/M
prompt A>__ is displayed on the screen.
Now type AP and <CR>. The printer
should have jumped into action. From now
on, everything you type at the keyboard will
be sent to the printer. Let’s tell it to print

everything in emphasiSed mode. Type
<ESC> E <CR>. Some gibberish will
appear on the screen and on the printer —
don’t worry about this. Now type AP and
<CR> again. This stops your typing being
sent to the printer. Return to Wordstar by
typing WS <CR> and away you go!

Anything you now print will appear in
emphasised mode. Remember, by turning
the printer off you set it back to normal. To
select other print options, merely enter the
correct sequence of characters instead of
<ESC> E above. Table 1 gives the correct
sequences to be sent for each different
option. To choose one print option while
using another, you first have to deselect the
one in use. The simplest method is to turn
the printer off or send <ESC> @ to
initialise the printer.

Try experimenting with some combina-
tions. In particular send the combination
<ESC> S AA<ESC> A AF. This com-
bination is ideal for those terms and condi-
tions you don’t want anyone to read!

The table also includes the sequence of
characters which turns off the paper end
detector. With this off you can feed single
sheets through without that blasted buzzer
sounding and the printer stopping half way
down the page.

Direct from Wordstar

Of course, the ideal solution for a user of
Wordstar and the MX80 would be the
ability to select the printer’s options while
creating a document. Hence enlarged titles,

emphasised subtitles, condensed tables,
etc, could all be chosen at will, to enhance
the presentation of the text. We have seen
how print options are selected and deselected
by sending a unique sequence of characters
to the MX-80. These sequences can be sent
from within Wordstar and the A P menu

‘Print Option

Keyboard Entry

Sequence
Condensed ~0
Double Strike <ESC> G
Emphasi sed <ESC> E
Enlarged <ESC> W ~A
Subscripts <ESC> S ~A
Underline <ESC> -
Line Heights
4 lines per inch (default) <ESC> 2
8 lines per inch <ESC> @
3 lines per inch (double spacedd <ESC> 3 H
1.5 lines per inch (triple spaced) <ESC> A 0
12 lines per inch <ESC> A “F
Other Options
Initialise Print‘er <ESC> @

Turn off paper end detector <ESC> B

# Sadly you can’t access the Superscript option directly éroe
the keyboard, because you need to send (ESC) § “@ Does anybody
know a way of typing @ on the Osborne?

Table 1: Direct keyboard entry
sequences from the Osborne 1.

inch.
printing.

characters on A4 paper. It’s-jolly useful for
financial reports.

head.
This is emphasised printing.
is reduced to 50 cps.

Thig?

This is the normal default printing mode.
MX—-B80 prints at 80 cps and produces 6 lines per
This mode is usually used for fast draft

This is condensed sode which will print up to 132

These are double printed characters.
different to WordStar “PB characters because the
printer offsets alightly on the second pass of the

stronger impression on the paper.

line? demonstrates* true superscript printing.
Some enmnl arged pr-imtinmng

The MX-80 has its own underlinipng facility. It

Here the

They are

It gives an even
The print speed

provides a true underline instead of dashes and

you don’t have to fill

in the spaces manpually!

interesting
columns on A4 paper.

Most combinations ,are possible.
is Enlarged/Condensed.

This is a combination of Double Printing and
Emphasised. Find the dots in this one!

Fig 1 Some examples of MX-80 print options.

One of the most
It produces 66
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SOFTWARE FIIII CREATORS

Bring your CP/M software applications to life with
DataFlex.

From menu to multi-key ISAM, DataFlex has the
features and power you need to create complete
turn-key software applications in a RELATIONAL
DATA BASE ENVIRONMENT.

Compare...what else-gives you up to 125 data
files with 4 indexes each, fast on-line multi-key
ISAM file maintenance, a multi-file report
generator, on-line multi-file transaction processing,
an easy-to-use Query, even a “soft” menu to
replace the CP’/M command mode. All of this using
DataFlex’s configuration utilities, and NO
PROGRAM CODE!

Itis easy to use, Youcan type in a Screen format
“image” of a file with your text editor. Then
DataFlex's AUTODEF utility will create the file
definition from the screenimage. .. in about five
seconds.

DataFlex will handle your multi-user
requirements too! It runs under the TURBOdos
networking operating system with full data
protection.

If the 16-bit world is your domain, an 8086
version of DataFlex will be available in early 1983.
You can develop now on your Z80 system and

146 PCW

transport completed applications to the
8086/8088.

If you need applications now, a Library of
DataFlex applications is being developed by other
users. For highly specialised requirements,
DataFlex’s PASCAL Library is available to
application developers.

DataFlex can change the way you do business.
And at £495, (excl. VAT), with all its facilities we
consider it the best value in the business. Ademo
package, which limits file sizes internally, is
available for computer professionals.

Get the full system, or get the demo, but get your
hands on DataFlex — software for creators.

Trademarks:
CP/M; Digital Research DataFlex; Data Access.
TURBOdos; Software 2000

OEM, SYSTEM HOUSE AND DEALER.
ENQUIRIES INVITED.




HOW TO MAKE EPSON, WORDSTAR AND OSBORNE

SING AND DANCE

holds the clue. Choosing one of the options
from V through to R sends a unique
sequence of characters to the printer! At the
moment, they’re not sending the sequences
we want to send, but some of them we can
.easily change. MicroPro has made it easy
for us to change Q, W, E and R. But you
can also change V, T (these are not true
sub/superscripts at the moment), Y (there
is no alternative ribbon colour on the MX-,
80), A and N (there isn’t really an alterna-
tive pitch either). I won’t go into the reasons
why, but the others are best left for the.
time being.

Ignore for the moment what the above

~p Memory ~P Memory
Option Address Option Address
Q @6CY Toggles

W P&6CE Y (select} @4DD

E ?&D3 Y (deselect) @&E2

R 26D8 T (select) P&BF

A @&6B5 T (deselect) @&CA4

N BLER

Table 2: Memory addresses for
available A P options.

Print Options Select

oF

Deselect

Condensed

Double Strike 48

Emphasised 1E 45 1B 4&
Enlarged 1B 57 01 1B 57 o0
Subscript 1B 53 o1 1B 54 1B 48
Superscript 1B 53 20 1B 54 1E 48
Underline 1B 2D o1 1B 2D @90
Line Height

6 line per inch 1B 32

8 lines per inch 1B 30

1.5 lines per inch 1B 41 3@

3 lines per inch 1B 41 18

12 lines per inch 1B 41 @6

Other Options

Initialise printer .1B 4@

Paper end detector

off 1B 38

Paper end detector
on

Table 3: MX-80 print options with
the associated select/deselect HEX
sequences.

1B 39

e: ~PX@~PX
1: <ESC>3HCCR>
2: <ESC>ABLCR>
3: <ESC>8<CR>
a: <ESC>B<CR>
S: ~PQ@~PE
a: ~PR~PW
7: ~PT~PA
8: ~PN~PT
9: ~oD
Table 4: Osborne 1 function key

configuration.

—

options are supposed to do. Just look upon
them as sequences of characters being sent
to the printer. By changing these sequences,
we can decide what the relevant ~ P menu
options will be. I have decided that the
easiest way to do this is by using DDT. For
Osborne users, DDT is located on your
CP/M utilities diskette. We are about to

mess about with the Wordstar program.

itself. Don’t do this on your master diskette.
Make a copy.

Before we begin, there are some things
we need to be aware of. Wordstar is stored
-ondisk in hex code. One hex character is in
fact represented by two normal characters.
Hence 1B 00 2D 6C represents four hex
characters. Each cell of your 64k memory
has a unique address. These addresses are
also represented in hex. Typical addresses
might be 06DD 0799 and 06CF. DDT
gives you the ability to:

1. Load a program into memory, putting
eaﬁh hex character into its own individual
ce

2. Locate and change particular hex charac-
ters by telling DDT which cells they are
stored in (the unique hex address)

and '

3. Write the modified program back to
disk.

We are now going to change the sequen-
ces sent when options Q, W, E,R, A,N, V,
T and Y are chosen from the A Pmenu. Itis
important to note that the first six options
send only one sequence to the printer
whenever they are chosen. Option Y is a
toggle. The first time it is used it sends one
sequence to select the option. The second
time, it sends another sequence which
deselects the option. Options V and T are
also toggles, but just a trifle more complex.
They were originally designed to raise or
lower the carriage of the printer half a turn.
This gives somewhat compromised super-
scripts and subscripts. They work in con-
junction with each other by sending the
same sequences from the same memory
addresses — only the opposite way round.
V raises the carriage the first time it is
chosen, and lowers it the second. Vice
versa for T. We now have true superscripts
and subscripts on the MX-80. There is no
need to merely raise or lower the carriage,
and I can’t think of any two operations we
could usefully combine in this way. We are
stuck with only being able to use one of
either V or T. The other is redundant.

Table 2 gives the start addresses of the
sequences sent by the associated A P
options. Table 3 gives the sequences we
need to send to select or deselect the
associated MX-80 options. As an exam-
ple, let’s make ~ PQ turn on emphasised
printing and A~ PW turn it off. )

Load your CP/M utilities disk (drive A)
and your copy of Wordstar in drive B. Type
DDT B:WS.COM <CR>. The following
message appears on the screen:

DDT VERS 2.2

NEXT PC

3F00 0100

(I don’t know what it means either!) Now
type S6C9 <CR> (the address is actually

06C9 but leading zeros can be ignored).

The screen will now display what currently
resides in this memory address. To change
the sequence for Q we first enter the num-
ber of hex characters in the new sequence

FEl™s ¥ AL f] Condensed ON

P Jolocooooooo Condensed OFF
M3 6000000 en 0 Enlarged ON

B = = Enlarged OFF

(Ao % coldlo o dlo Emphasised ON
RS NN Emphasised OFF
“FT (select).. Double Strike ON
“PT (deselect) Double strike OFF
“FY (selectl.. Underline ON

“FY (deselect) Underline OFF
Table 5 Allocation of optjons.

KEYBGARD ENTRY l

WORDSTAR  SELECTION

! LINE KEIGHTS i+ SINGLE STYLE
B I SHEET : bb

8 LINES FEED H
PER INCH | i

{ DOUBLE
SPACED

TRIPLE |

SPACED | -ON-

i
'
)

STYLE SUPER SUPER | CONTROL
3 !OBOLD 1 BOLD ! DISPLAY

t 1 ! !
-OFF- b -Ow §O-OFF- 1 ON-OFF 1 (B

i

{

! COWPUTER |
1ERD i
'

Fig 2 The Osborne function key template.

and then the sequence itself. Type 02
<CR> (the number of characters) 1B
<CR> 45 <CR> (the sequence). Type X
<CR> to finish. The same goes for W.
Type S6CE <CR> 02 <CR> 1B <CR>
46 <CR> and X <CR> to finish. A C
brings us back out of DDT to the CP/M

‘prompt. To overwrite the changes on disk

type SAVE 62 B:-WS.COM. Now load
Wordstar in drive A. Prepare and print a
document using A PQ and APW some-
where within. Exciting isn’t it!

As we’ve discovered, the MX-80 is
extremely versatile. To use all the options
in Table 3 we would have to include 22 dif-
ferent sequences within Wordstar. We can
include only 10, so some compromise is
called for. Combining the information in
Tables 2 and 3 with the above procedure
will enable you to allocate the available
A P characters to the options of your choice.
I found the decision of what to include and
what not to include an extremely difficult
one tomake. I decided to opt for maximum
flexibility, which meant choosing lowest
common denominators. These basic choices
could be combined to provide even further
options with a few more key-strokes. I
waved goodbye to superscripts and sub-
scripts, as I would use these least of all.
True MX-80 underlining was a must — this
is so superior to broken dashes. Line
heights I chose to control directly from the
keyboard and outside Wordstar. Before
printing, either single, double or triple-
spacing can be selected. The same applies
to configuring the printer for single sheets.
Table 5 shows my final solution.

Wordstar also enables you to include an.
end of print sequence. This is located at

memory address 06F8 and is normally

used to set the printer back to its normal
default values. I left this and used the scien-
tific method (when in doubt, turn the printer
off and back on again). Most of my work I
prepare ragged right. I don’t usually include
page numbers. I never use hyphens at the
end of a line and I find it useful to be able to
produce computer zeros (). You may also
find it useful to use Wordstar with INSERT
off. The following are the memory addresses
and patches to produce a Wordstar with the
necessary defaults.

Justification off 0386 00
Omit page numbers 03D3 FF
Hyphen-help off 0389 00
Insert off 0362 00
Strike-out character ‘/°  070B 2F

With reference to the Osborne, there is
no need for words to wrap round at column
80. The computer has a unique, scrollable
128-column screen and the Osborne ver-
sion of Wordstar allows you to edit docu-
ments up to 120 columns wide. Editing

GOTO page 208
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Superfile is another CP/M based data
management system, constructed rather
differently from most of those I've reviewed
in this series. Instead of a fixed record
structure, in which every record must have
the same number of items of the same size
even if in a particular record there are
empty fields, Superfile uses a storage
method which allows records to differ
widely in structure within the same file.
This is achieved by storing item names —
called ‘tags’ in Superfile — with the
associated value(s) within records. Such
flexibility makes it more likely that you will
be able to manage with just one file to hold
all your data on one application — though
for reasons of efficiency you may need to be
more specific than is usual in Superfile
about which tags you will most often use to
retrieve data.

The adding of data items and tags can be
achieved easily with this approach, so there
is noneedto copy a complete file if you sim-
ply want to add a data item. Since the
records essentially have no structure, the
need for copying files to change their struc-
ture does not arise either. The storage of
tags within files also permits Superfile to
use a compressed storage format, in which
items with null values need not be stored,
and this may save a lot of space (more than
enough to make up for the space the tags
take in the records) if you have ill-structured
records. However, even if this trade-off
does work in your favour, you will still need
to consider some side-effects of this method
of storage — for instance in the display of
information from long items.

Superfile is itself simply a package for
storing and retrieving data in a straightfor-
ward line-by-line format, with no format-
ting. It is complem&nted by Superforms, a
form-design package, and Supertab, which
allows the generation of formatted printed
reports. All three functions are accessed by
loading Superfile’s overall control pro-
gram, and then requesting the particular
facility you need. Under this control pro-
gram you can access all the CP/M com-
mands except SAVE, so you can get
directories of files, delete files and so on
within Superfile. You can also create files
of commands (which may be either Super-
file or CP/M commands or a mixture of
both) to be executed with a single SUBMIT
command, just as in CP/M. This is impor-
tant, as Superfile is a command-driven pac-
kage and does not use menus, though
Superforms and Supertab work partly
through menus.

As well as the command-based access to
Superfile, interfaces are provided to Mic-
rosoft Basic, to Whitesmith’s C and to
assembler; the supplier, Southdata, which
is based in London, will write interfaces to
other languages on request, I understand
free of charge. However, I think a user
‘would need to be an experienced program-
mer to understand the interfacing process.
You would need a program to read in data

from outside Superfile, or to make connec-
tions between different Superfile data
files.

Data access

All access to data, whether for reading or
writing, is achieved either through the
LOOK command or through Superforms.
The LOOK command simply displays
records by listing them on the screen, one
item per line; for more sophisticated for-
matting one uses Superforms. Normally,
all tag values are indexed; to index an item,
Superfile takes the first word in the item of
more than two characters, and reduces it to
three characters, consisting of the initial let-
ter and a phonetic representation of the
remainder. Thus, in an item consisting of
more than one word, you cannot choose to
have other words indexed — you must split
the item up so that any item to be indexed is
the first or only word in an item. If the item
contains only words of two or fewer charac-
ters, it has an index value of zero.

If you are using a large file of informa-
tion, it is unlikely that the whole of such an
index would fit into a micro’s memory, and
this would slow access down considerably.
The user can increase the size of memory
available to the index to the maximum
available; if this still won’t accommodate
the index in memory, access times can be
improved by reducing the size of the index
so that it will fit. In Superfile this is
achieved by the creation of minor indexes,
each using only those tags needed for a par-
ticular use of the file. If necessary, this
minor index file can be given the name of
the standard index file, and will thus
automatically be used by Superfile when
accessing data, without explicit instruc-
tions. In this mode, Superfile’s method of
indexing works very similarly to packages
like dBASEII which allows you to have
several indexes in use at one time, although
the ability to control the size of the memory
available for indexing is unusual.

A tag may occur more than once in a
record — for instance, if you store person-
nel records which may include two or three
Christian names for each individual, you
may use the same tag for each. So arequest
for people called John would find all those
whose name was John whether this was
their first, second or third name. This
achieves with one request matches which in
most packages require the combination of
requests with OR (is XNAMEI equal to
John or XNAME2 equal to John, or
XNAME3 equal to John?) — which is just
as well, as Superfile has no method of
ORing requests for matching, and can only
combine them with AND. All matching is
‘case-blind’, for instance, a request to
match John would also match JOHN.

When data is added to data files, the
index is not automatically updated. Updat-
ing occurs when the TIDY command is
issued; TIDY reorganises the main index

SO IWARE
FLEXIBLE SUPERFILE

Kathy Lang takes a look at a new CP/M-based data management system.

and integrates all amended or added infor-
mation in one operation. This can take
some time. If required, TIDY can be used
with a minor index instead of or as well as
the main index. After information has been
added, but before a TIDY is done, Super-
file accesses new data by reading the file of
new data sequentially.

Constraints

Superfile can handle files up to the CP/M
maximum (currently 8 megabytes). The
maximum record size is variable within
Superfile; initially it is set at 1024 charac-
ters, but this can be changed by the user. A
record may contain just one field if you
wish, or it may contain up to 150 fields in

-the version of Superfile normally dis-

tributed to users; this limit can be changed
by Southdata on request. The number of
tags in one file is limited to 250, and this
limit cannot be changed.

Data may be alphabetic or numeric in
form; there is no special data format, so
dates must be stored either as three
separate items or in year/month/day order
if comparisons are to work properly. Num-
bers are always stored in character format,
but may be defined as integers, money
numbers or fixed point numbers of a par-
ticular precision, and these definitions used
to check data when inputting via the
forms package.

File creation

The most common way of using Superfile is
to have just one file containing all the data,
since records do not have to be all of the
same format. So, unless this pattern is inap-
propriate, the user does not need to worry
about explicit file creation. To put datain a
file, you must first use the LOOK com-
mand to set up tags for all those items which
you will want to index. You can then simply
type in arecord using the LOOK command
to set up tags for all those items which you
will want to index. You can then simply
type in a record using the LOOK com-
mand, or devise a screen form and fill that
in with data. Records may be added, amen-
ded or deleted; deleted records may be res-
tored provided you have not yet carried out
a TIDY. Since the process, whether using
LOOK or a form, is exactly the same for
addition and amendment and for simple dis-
play, I shall decribe it under ‘Display’.

[ ] ®

Displaying data

The LOOK command expects each new
record to be typed in the form
‘tagname=value tagname=value. . ..
Since this involves typing the tag name for
each item in each record, you are unlikely
to want to use this method for large volumes
of data. The alternative is to design a form
using the Superforms packge. This involves
supplying a caption and a data space for
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each item; these can be anywhere on the
screen. Then you are asked what tag, if any,
to associate with each item in turn.

You can also indicate a wide variety of
options, to be used when the form is dis-
played either to add records or to access
them for updating or reading. These include
the ability to restrict the value of a par-
ticular item to the elements of a list (for
instance, to ensure that days of the week are
filled in correctly), to validate an item to
ensure that it lies within a particular range,
and to calculate an item either from cons-
tants or from the values of other fields. You
can copy from one field to another within a
record, and you can specify a ‘stay-put’
value for a field to be constant across all
records.

Items may appear on just one screen line;
if an item has more than 80 characters less
its caption, then another line can be used for
the rest of the item and both lines given the
same tag. However, in some circumstances
such information may not be retrieved in
the order in which it is stored, so you could
have line 1 of an item appearing on the form
after line 2 when the record is retrieved.
This may happen when the user takes the
option to store information in the com-
pressed format, which takes advantage of
the fact that items with null values do not
have to be stored.

You may have as many different forms as
you like associated with a single data file.
Since a form may display a subset of the
items in the records in the file, you can use
one form for editing data and another for
display. You can also use different forms
for particular purposes — for instance using
a form without confidential salary informa-
tion for display to someone who is updating
names and addresses.

The forms package is flexible and power-
ful, and has some very valuable features.
However, there are some awkward fea-
tures, such as the need to go back over each
item in the form to specify the tag for each
field. A more important limitation is the
lack of any facility within Superforms for
creating new tags — so you have to know
which tags you want to use, and these must
be first set up with LOOK before any forms
are designed. When setting up my terminal
to use Supeforms, I was asked to provide
information about the cursor movement
keys, yet these were not available to me
when setting up the form; I had to use
CTRL/L to move the cursor left. CTRL/R
for right and so on. In fact I never did find:
out why the set-up program wanted to know
about my cursor keys. . .

Printed reports

Printed reports are set up by using another
part of Superfile called Supertab. The
report formats are designed on the screen in
Jjust the same way as forms are designed for
screen display with Superforms, with the
addition of a facility for showing how to
design reports wider than 80 columns (up to
132) and with enhanced calculation facilities
to give totals and sub-totals. The documen-
tation I had on Supertab was a pre-release
version, and I couldn’t tell whether it is
possible to divert a report for the printer
onto the screen; without this, one cannot
total information across records interac-
tively, as there is no provision for memory
variables without writing a program.

Selection

Records can be selected for display either
by the LOOK command or by using a pre-
designed form. Superfile uses indexed

searches where you specify an exact match
(is Surname equal to Smith?) for items
whose tags are in the index, otherwise a
sequential search is used. A search with
LOOK will, if prefaced by a pound sign,
give the number of records matching the
selection criteria. You can use wild codes to
match partly-known item values; for ins-
tance, a request to find John* would match
all surnames such as Johns, Johnson, etc
(and also JOHNSON, since matching is
case-blind).

A single-character wild code can be used
where you are uncertain only about one let-
ter; John? would only match Johns (or
Johni). If you don’t remember how to spell
an item, you can use a ‘sounds-like’ facility,
which will, for instance, retrieve Jons as
well as Johns if you ask for names which
sound like Johns. (Don’t expect too much
of this, though —three characters-worth is
not very much to produce a reliable
Soundex-type matching.) For numbers,
you may ask for items which are greater
than or less than a constant. If you don’t
remember which tag to use, you can leave
the tag name out. But all these inexact
searches must, of course, read every record
and will therefore be slow for large files.

All selection terms are ANDed together,
and only those records which match them
all are selected. You cannot use OR or
NOT to combine terms in selections.

No sorting facilities were provided in the
release of Superfile I tested, although there
are plans to include sorting in the Supertab
package.

Calculations

Calculations can be performed within
records as part of input or look-up, or
across records as part of Supertab. You can
use brackets to alter the orderof evaluation,
and the usual arithmetic operators with the
standard precedence, although there are no
numeric functions such as ABS or square
root. If you use Superform’s facilities for
calculation within records you must be car-
eful about the order in which you display
items on a form if you want to use a
calculated value for a field which is based
on the value of a field which is itself
calculated.

Security

Superfile files are ‘lightly encrypted’ so that
you cannot display them with the CP/M
TYPE command. Beyond this, thére are no
true security features, although a five-level
password-operated control system is planned
for future releases. You can of course pro-
vide some security by giving people access
through Superforms to forms which display
only part of each record — but you can’t
stop them using LOOK, and it’s quite easy
to find out how.

[ [ 2

Tailoring

There is a setup utility to allow you to tailor
Superfile to your terminal which actually
uses the novel idea of testing out each ter-
minal feature (clear screen, move cursor
left, etc) as the user puts it in — other sup-
pliers please copy! Within the package, you
can tailor to some extent by creating files of
commands to be executed using SUBMIT;
thus allowing inexperienced users to be
given exactly those forms or reporting
methods desired. For more sophisticated
tailoring, Superfile provides a series of pro-
cedure calls for use via Microsoft Basic and
other languages, although I found the des-
criptions very difficult to follow without the

example program which was advertised in
the Table of Contents. . .

oge ® (1 L3

Stability and reliability

I did manage to abort once with CTRL/C
(though only back to Superfile’s control
level). I have also talked to a user who had
some problems with reliability some
months ago but who is now happy with his
package. There are, though, some features
which should help with data file integrity —
for instance the file is automatically closed
and re-opened after each write operation.

User image

The user image of the software itself I found
reasonably straightforward, though there
were some less pleasant features — for
instance the use of arbitrary item names
within Superforms to compensate for the
fact that a tagname may appear more than
once within a record. However, this
straightforwardness was recognised only
after a long and dour struggle with the
manual, and with the help of the demonstra-
tion program, which as usual tells as much
by example in five minutes as most manuals
tell you in five hours. The manual is as
unstructured as the records in the Superfile
data file. Its level of treatment varies from
the simplistic to the highly technical even
within a single page, it has no index, and the
standard of proofreading is appalling.

A particularly unhelpful instance of the
last mentioned problem occurs when des-
cribing Superforms; this program uses a
module called CFORM to create forms and
a module called FORMS to display infor-
mation using forms. The first line of the
CFORMS chapter reads ‘To load FORMS,
enter SUPERFILE [sic] (si.1) and type.
“FORMS”. . .’ Needless to say, it doesn’t
work like that (perhaps it would be even
worse if it did). However, the lack of proof-
reading also provided a little relief — where
else would you find that ‘The detail of inter-
facing Microsoft Basic 80 to Superfile [sic]
is handled automagically. . .

Costs

Superfile costs £175 alone, and Super-
forms and Supertab cost £75 each; these
are all single-user versions. A multi-user
version is also available for £800. I should
have liked the opportunity to try that out, as
there are very few true multi-user data
management systems around.

Conclusions

At £325 for the total package, Superfile is
pretty competitive with those file manage-
ment systems, such as DMS and dBASEII,
which use a more structured approach but
have a wider range of facilities; while Card-
box, which also uses an unstructured
approach but which can’t do calculations,
costs only £155. There are a lot of good
ideas in Superfile, and if you have data
which doesn’t have much structure and if
you can cope with the limitations I've des-
cribed (especially the manual), then it
would be well worth investigating. I should
add that as yet I've only been able to test the
demonstration version, with a maximum of
20 records, so potential buyers should, as
always, make sure they see the package tes-
ted on a sizable file. Finally, the originator
and supplier, Southdata, is a London based
British company, which may make for bet-
ter support than some.

(END|
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ACT Sirius 5-2
AppleIll 5-3
BBC Micro 5-1
Canon CX-1 5-11
Casio fx 9000p 5-2
Dragon 32 5-8
Epson HX-20 5-12
Exleigh Expert 5-8
Gemini Multiboard 5-2
Hewlett Packard HP-125 5-3
Hewlett Packard HP-86  5-10

Hewlett Packard HP-75C

Hitachi Peach 5-5
Mimi 801 5-7
Monroe OC 8820 5-4
Newbrain 5-7
Olivetti M20 59
Positron 9000 5-10
Sharp MZ-80A 5-6
Texas Instruments 99/4A  5-3
Xerox 820 5-1
ZX Spectrum 5-6
DCP Speech Pack 5-8
Freqout 5-2
‘Microwriter Revisited 59
Motorola MC68000
Educational Board 5-12
Pluto Board 5-12
Robocom Bit Stik 5-11
Sid 1 5-4
Walters 100 Printer 5-12
Watanabe Plotter 5-2
ZX Printer 5-1
Apple Letters 5-1
Apple Lifespan 5-8
Apple Pianocomputer 5-11
Apple Maze 5-5
Apple Trees 5-8
Atari Colour Selector 5-12
Atari Earth 5-7
Atari Sums for Kids 5-5
Atari Walls 5-10
BBC Breakout 5-6
BBC Music Player 59
BBC Radar 5-9
Cromemco Personality Test 5-2
Microtan 3D Rotation 5-5
Moon Module 5-11

MZ 80K Area Filling Curve 5-11

MZ 80K Catch 5-5
MZ 80K Fortune 5-1
MZ 80K Tarot 5-6
The MZ 80K Next to Last 5-6
One
Nascom Business Docs 5-3
Nascom Snail Racing 5-8
PC 1211 Exam Questions ~ 5-2
Pet Boot the Cat 5-4
Pet Boxes 5-7
Pet Cheese 5-2
Pet Doc 5-7
Pet File Comparison 5-9
Pet Firebird 5-12
Pet German Game 59
Pet Haemophilia Similation5-2
Pet Knockout 5-10
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Pet Letter Writer 5-11
Pet Mini Animate 5-5
Pet Mopup 5-10
Pet Search and Rescue 5-12
Pet Stockmarket 5-5
Pet Trains 5-10
Pet Virus 5-9
RML Restore 5-11

Teepee Textpro 5-12
TRS-80 Cardshuffle 5
TRS-80 Screen Dump 5-
TRS-80 Quadrangle =
UK101 Conversion of Units 5-
UK101 Crossword Notepad S-
UK101 Logic 5-11
UK101 Long Multiplication and
Addition 5-8
UK101 Screen Converter 5-7
Vic 20 Large Characters -
Vic 20 Trailblazer

Video Genie Extended Basi

9
7
8
8
5

ZX 81 Alphabetising
ZX 80 Book Index
ZX 81 Graphplot
ZX 81 Hypocycloids
ZX 80 Labyrinth 1
ZX 81 Res1stor and Res Code

5-4
ZX 81 Star Trek

5-10
SERIES

5-6
5-6
ic
5-9
5-9
5-5
5-3
3-7
3-

DIY Logo 5-9
Getting to the Roots 5-5
Inside the Interpreter 5-1
Making a Hash of it 5-10
Number Crunching 5-1
Pouring Quarts into Pint

Pots 5-6
Screen Forms 5-4
Stereo Graphics 5-10

There’s a hole in my Apple 5-9
3D Made Easy 5-5
Writing the Small Print

DATABASE
BENCHTESTS

5-11

Aquila 59
Cardbox 5-8
Compsoft DMS 5-3
Condor 5-11
Database Comparison 5-12
DBASEII 5-5
DBMS2 5-6
FMS-80 5-4
Personal Pearl 5-10
Silicon Office 5-7

OPINION &
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Chess (3rd European Micro

Frames of Reference 5-1,5-2, Championship Report) 5-12
5-3, 5-4, 5-5, 5-6 Choosing a Database 5-3

P for Perfect? 5-7,5-8,5-9 Commons Report 5-3
Patterns  5-1,5-2,5-3, 5-4,5-5, Computer Bores 5-5
5-6 .CP/M-86 v MSDOS 5-12

One Bitata Time 5-8,5-9 DataDabbling 5-10
DEC Rainbow — Preview  5-11

CALCULATOR
CORNER

Breaking Password Protection

on the fx602p 5-8
Calculator Benchmarks
Defended 5-1
Casio fp10 Printer and Procos
Reviewed 5-4
Casio fx602P Quirks 5-5
HP15C and HP16C

Reviewed 5-9
I’m Programmable, Fly Me! 5-2
News on Hewlett Packard  5-3
PCI1211 Complex

Arithmetic 5-12
Programming Hints for the
PCl211 5-10
Programs for HP-41C and
fx702p 5-11
Sharp PC 1500 Reviewed 5-6
TI’s Programmable

Calculators 5-7

PROGRAMMING
IDEAS

Algy — algebra checking 5-11
Anatomy ofthe BBC Micro 5-7
An Intelligence Test for
Computers?

Beeb Colour Hi-Res

5-12
5-9

5 Out of 10 - Micros in the

Classroom 5-7
Interrupt (David Tebbutt on

Computer Literacy) 5-7
Is BBC Basic Structured? 5-4
Microcomputer Databases  5-1
NCC Show Report 5-8
PCW Show Report 5-11

Protective Measures 5-11

Read All About It - Spectrum |
Books 5-12
7th West Coast Faire Report 5-6
Sony SMC 70 Preview 5-8
The Man Behind the West Coast

Faire 5-2
SCREENPLAY

Acorn Atom 5-11
Apple I1 5-7
Atari 5-5
TRS-80 Colour 5-12
TRS-80Mod I 5-5
ZX81 5-8,5-9

LANGUAGES
(& BENCHMARKS)
Ada 5-12
ANSI Basic 5-2
Benchmark Summary 5-11
Comal 5-4
Lisp 5-6
Logo 5-4
Pascal Roundup 5-5
The Ultimate Test 5-10
SOFTWARE
REVIEWS
Computer Scrabble 5-12
EA40 Data Compression 5-9
Scripsit 2.0 5-2 .
Select Word Processor 5-9
HARDWARE
PROJECTS
Clockittome 5-10, 5-11
High Density VDU Card s-2,
5-3, 5-4
March to a Different
Drummer 5-1

~

‘You mark my words —

microcomputers will take us all over
one day.’
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_ Ifyouareabout to make an
important decision in computers

...makea noteinyourdiarytoread either the
Financial Times on Tuesday 11th January.
Or Computing on Thursday 13th January.

Ten of the largest computer-orientated
companies in the country have been involved
in the design of a computer that overcomes
the key limiting factors in the current gener-
ationsarchitecture.

The range of machines that has emerged
from this concerted effort will be available to
the marketatlarge from 18th January.

They are expected to retain their leading
edge position for the next five to ten years.

MICROFRAME FROM THE TYCOM CORPORATION

“THE FIRST OF THE 4TH GENERATION"

£400 1
OFF ff’
System .xl

Prices!!

=7 e 2

l-u.----.---...

PRICES DOWN! Removing the middle man has saved
hundreds of pounds on system prices — phone now!

KEYBOARD UNIT: :k Z80A processor (4 Mhz).

% 32k RAM + 24k ROM MICROSOFT EXTENDED DISK BASIC.
Screen editor, resident monitor, 8k ROM slot.

* 83 key gwerty keyboard with N-KEY ROLLOVER for fast
typists. Auto repeat on all keys. Numeric keypad.

%k 36 to 80 screen width, 20/25 lines, 8 colours/shades.
SCROLLING AREA control, function key display.

# SINGLE or DOUBLE PRECISION (16 significant digits),
INTEGER, HEX. Maths/Greek character set.

# TERMINAL OPTION with built-in RS232 INTERFACE.

% 15 character FUNCTION KEYS, VECTOR/PLOT/ARRAY
graphics.

% Parallel & RS232 /0 to 4800 baud, 600 baud cassette I/0.

JAPANESE QUALITY owN
AND RELIABILITY £397

EXTRAS: & 12" Green Monltor: £127. (DOWN £32)

% 12"top defn RGB Colour Monltor: £469. (DOWN £110) - true 80
chars, not to be confused with inferior types.

% Expansion boxes — extra 32k RAM, interrupts:—
A) +2 syn/asyn RS232 +|EEE 488 +4/8 bit 1/0: £351;
B) +6 slots for RAM up to 192k or A/D etc: £362.

% Dual 5 Inch floppy disks — 2 x 160k: £603, 2 x 320k: £907.

%k DUAL 8 INCH-2MB: £1375. HARD DISK 5MB: £1995.

% 100 cps bi-directional logic-seeking dot matrix printer, 14
styles including proportional & graphics: £393.

32k BASIC system, 2 x 160k disks, green/colour

64k CP/M 2.2 system, 2 x 160k disks, green/colour...
64k CP/M 2.2 system, 2 x 320k disks, green/colour.............
64k CP/M 2.2 system, 2 x 1MB disks, green/colour.............
64k CP/M 2.2 system, 2 x 1MB flopples 5MB hard disk ........

NEC NETWORK SYSTEM NOW AVAILABLE

Brighion Computer

Centre
130 Lewes Road, Brighton BN2 3LG
(0273) 688946 Mon-Sat 10am-6pm

Please send me further details of the NEC PC-8000 series.
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WE WISH YOU A MERRY CHRISTMAS. ANI

Themicrocomputer is a Santa Claus machine theres the iotec ‘iona; with 64K of available
that will speed up the worlds productivity. memory built-in.

And end the recession forever. Its expandable to an unbeatable 960K. And it

Unfortunately, not all the machines on the has the unique, quick-start ‘io’ key that makes it
market are up to this historic task. Fortunately, easier to use than any other microcomputer.

‘iotec’and ‘iona'are trade marks of loTechnology pic.




The ‘lona’is also the only machine in its class Contact us for the address of your nearest
to offer colour as standard. lotec dealer.
All this intelligence comes gift-wrapped ina And have a very prosperous new year.

professionally-designed metal cabinet Insideand 5 1ecNOLOGY PLC, 4 PLAYHOUSE YARD, BLACKERIARS LANE,
out, its the best microcomputer you can buy. LONDON EC4V SEX. TELEPHONE 01-248 4876.
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WorksuoP

Our monthly pot-pourii of hardware and software tips for the popular micros. If you have a
favourite tip to pass on, send it to ‘TJ’s Workshop’, PCW, 62 Oxford Street, London W1A 2HG.
Please keep your contributions as concise as possible. We will pay £5-£30 for any tips we publish.

PCW can accept no responsibility for any damage caused by using these tips, and readers
should be advised that any hardware modifications may render the maker’s guarantee invalid.

SPECTRUM LOOK-UP TABLE

| BBC RESTARTER

Although the BBC micro has
no equivalent of the Microsoft
command CONT, restarting a
program which has been
halted (eg, by accidentally hit-
ting the ‘escape’ key) can be
achieved by using GOTO.

I do not know what restrict-
ions apply to this, but cer-
tainly if only the variables
A% through Z% are used

_there is no reason why it
should not work. Indeed I
have experienced no problems
in restarting programs using
other variables; however I do
not know how lucky I have
been in this.

Nicholas Phizackerley

ATOM VARIABLE
LISTER

This simple program will print
out the values of the integer
variables A-Z, and will wait
for a key to be pressed before
returning to the main program.

Before entering it, type
?718=#28, and type this if you
press BREAK while entering
it. To save it onto tape, use
*SAVE “VAR LIST” 2800
28F0. To use the program,
*LOAD it from tape, and
insert the following into the
program you are debugging:
?718=#28;G0S.10, when you
want a list of variables.

The program works by plac-
ing the four bytes which form
each variable in locations 541
to 544, and printing them out
as a vector.

Note that extra spaces must
not be inserted into the pro-
gram, as it must stay shorter
than 256 bytes to avoid clash-
ing with the normal text area.

Mike Harrison

1075451

200=12

407549=0
537540=7540+1
6A7341=( 73407301
707542=( 7540 Y7223
897543=( 75407855
397544=( 75407282
100P, $(64+7540 )" ="
110F, 'S4y
1ZRIFTS4R{266.50
130=7545
A2CP. Y FRESS ANY

KEY TO RETURN"’

{137LINKHFFES

The Spectrum Basic includes
the READ, DATA and RES-
TORE verbs. The manual
only shows RESTORE
followed by a line number —
however it will in fact accept
an expression. This provides
the basis for a fast and
economical table look-up
technique. The following
example illustrates the
method.

50 REM month table look-up
101 DATA 31, “January”
102 DATA 28, “February”
103 DATA 31, “March”
104 DATA 30, “April”

105 DATA 31, “May”

106 DATA 30, “June”

107 DATA 31, “July”

108 DATA 31, “August”
109 DATA 30, “September”
110 DATA 31, “October”
111 DATA 30, “November”
112 DATA 31, “December”
200 INPUT “Month
number?”’;mm

300 RESTORE mm+100
400 READ dd,a$

500 PRINT “There are *’; dd;

“days in ”; a$
600 GOTO 200

The line numbers of the
DATA statements are
arranged so that a simple
expression can relate the

required DATA statement to
the month number. Statement
300 uses this expression to set
the READ pointer so that
statement 400 retrieves the
corresponding days in the
month and month name.

The technique is especially
useful with tables containing
mixed data types, and variable
length strings, as shown. Con-
siderable space and effort are
saved over the traditional
method of setting up dimen-
sioned arrays.

Mike Kerry

VICIN HIGH-RES

Here is a tip for anybody with
a VIC computer who wishes it
had high resolution graphics.
The solution to this problem is
to redefine the character set to
include the patterns required.
Normally, the character
definition table is held in
ROM, and consists of 256
8-byte entries (one for each
character), each bit corres-
ponding to one pixel in an 8
by 8 grid. The best way to
explain this is by using an
example: let’s take a Space
Invaders character. This fits
on to the grid as shown.
Thus the code for this charac-
ter is: 60,126,219,255.102,60,
66.129

Of course, this wouldn’t

help much, except that by
poking location 36869 (one of
the registers in the VIC chip),
the computer can be made to
expect the character table to
be in RAM. The precise
details are:
CONTENTS OF LOCA-
TION 36869
252
253
254
255,
ADDRESS OF CHARAC-
TER TABLE IN RAM
4096
5120
6144
7168 *special setting*

The address shown is the
starting address of the table,

‘which in the first three cases

would be 2k long. The value

255 is a special setting which
allows the first 128 characters
to be defined by the user, but
which keeps characters 128 to
255 as the usual first 128,
characters (ie character 128 is
‘@’, character 129 is ‘A’, etc).

So, to set up your own
character set, POKE the table
into memory at one of the
above addresses, then POKE
the location 36869 with the
correct value, and afterwards
the new characters can be
printed just as if they were the
originals.

This is the trick by which
all the fancy VIC games pro-
vide such good graphics, and I
hope that PCW readers will
find it just as effective.
Nicolas Weeds

00111100 binary = 60 decimal
01111110 binary = 126 decimal
* 11011011 binary = 219 decimal
* 11111111 binary = 25§ decimal
01100110 binary = 102 decimal
00111100 binary = 60 decimal

® 01000010 binary = 66 decimal
* 10000001 binary = 129 decimal

BIT
7 6 5 4 3 2 1 0
1 E3 * * *
2 * * * * * *k
3 B3 £ 3 * * *
4 * £ * £ 3 £ 3 * *k
BYTE ¢ 2t -m B
6 * * * *
7 ES
8 *

140718=4#29: P,

ATOM HI-RES POINT TESTER

1 DIM RACS);ARCOI=1;FOR W=1 TO 3;ARCW)I=AACK~1 X2 NEXT W

This short subroutine will test
the state of any point on the
mode 4 hi-res graphics screen.
The variables X and Y are
used to pass the co-ordinates
of this point to tne subroutine.
and the variable P is set to 1
if the point was set, and O if
it was clear (black).

Mike Harrison

2 )
3 REM MRIN PROGRAM TO BE INSERTED HERE
4

98 REM SUBROUTINE STARTS HERE

93

100 H=(( 191~ %32 +#80090+( X3 )

118 Z=7-( 258>

120 P=(THIA(ARCZ )

136 P=(P{>0)

142 RETURN
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SPECTRUM FLASHY LISTINGS

It is not widely known that
ZX Spectrum listings can
incorporate colour commands
(and indeed OVER and
BRIGHT) as well as
INVERSE VIDEO. I suspect
that this feature is a happy
accident of the machine’s logi-
cal structure for these
attributes — but it allows you
to produce pretty listings!

The entrance to those
effects is to go into extended
mode (E) after the line num-
ber. You can do this at any
stage — on first entering the
line, or when using EDIT. We
then employ the number keys,
shifted or unshifted to get the
effects:

These data are set out on
Pages 114/5 of the User
Guide. The best way to
explore them is to set up a lit-
tle program of a dozen or so
REM statements. Once you
.get the hang of the above,
investigate these ideas:

a) Inserting more than one
such code after a given line
number.

‘b) Inserting one or more at the
end of a line.

¢) Adding a REM message in
inverse in one line, and using
ENTER without returning
first to TRUE VIDEO.

d) Inserting these codes within
the REM message.

e) Doing the same with a

PRINT statement.

f) Seeing the effect of resetting
PAPER and INK by direct
commands before listing. And
even INVERSE 1 and/or
FLASH 1.

Try RUN occasionally of
course — strange that such
flashy listings have little effect
on the display when the pro-
gram is executed!

After a while playing
around with these ideas, you
should see lots of uses. These
include:

a) producing an invisible list-
ing (even when EDIT is
attempted);

b) highlighting REM or other
statements, perhaps to remind
you to check something later;
c¢) highlighting whole sections
of program.

One little note — although
(unlike the case of the BBC
computer), these control
characters do not take up
screen space they do take up
memory. In fact each E-mode
numeral code takes two bytes,
the same as if got direct from
the keyboard.

How to restore normality and
what happens if you POKE
out a REM, I’ll leave to you.
But the Spectrum’s flashy list-
ings must be unique.

Keith Jammer

PET DO-UNTIL

‘Most programmers are con-
cerned about making well-
structured programs. In Basic,
structuring is very difficult as
the language lacks the
required control commands.
This program for the PET
with Basic 3.0 gives a DO/
UNTIL structure. It resides in
the second cassette buffer and
has full error checking. DO/
UNTIL may be nested to any
degree so long as there is suf-
ficient space on the stack.

To enter the program, type

SYS 1024 to get into the

monitor, then type, after the
full stop prompt, code in
Table 1. After the colon there
is a double space, but all the
other spaces are single.

The code may be saved on
tape using a save command in
the form S“DO/UNTIL”,01,
033A, 03FA. To initialise the
routine, type: 0079 4C 3A 03
— not forgetting the double

space after the colon. To dis-
able the routine use: 0079 C9
3A BO.

Using the structure is simple.
Its basic form is DO: (instruc-
tions): UNTIL (number). The
instructions are carried out at
Teast once, but are repeated if
the number after UNTIL is
zero. The number may be a
constant, variable, function or
condition.

Remember that a condition
that is true returns -1, and one
that is false returns zero. An
example of a condition in a
DO/UNTIL loop is DO:
GET AS$: UNTIL A$=“X".
The action is obvious from
reading the code.

So much for DO/UNTIL
— but has anyone got a
routine for a propert IF/
THEN/ELSE?

J D Slodznik

yellow paper
white paper
normal brightness
bright

0 black paper

1 blue paper

2 red paper

3 magenta paper
4 green paper

5 cyan paper

6

7

8

9

Key Unshifted makes listing

White shift gives
black ink

blue ink

red ink

magenta ink
green ink

cyan ink

yellow ink

white ink
flashing off

033A C9 44 FO
0342 C9 3A BO
034A 38 E9 30
0352 70 00 BA
035A DO E6 C9
0362 Bl 77 C9
036A DO D6 A9
0372 A9 F9 48
037A 48 A5 37
0382 85 48 20
038A 4C FA C6
0392 85 DO 45
039A CA 03 DO
03A2 05 20 170
03AA 9F CC 68
03B2 07 68 68
03BA 77 68 85
03C2 771 68 85
03CA 55 4E 54
03D2 54 48 4F
03DA 46 0D A5b
03E2 FF A9 00
03EA A2 00 BD
03F2 E8 EO 11

flashing on

16 C9 55 FO 12
0A C9 20 FO 4C
38 E9 DO 60 4C
BC 01 01 00 F9
55 FO 2D A0 O1
4F FO 04 A9 44
03 20 1B C3 68
A5 79 48 A5 77
48 A5 36 48 A9
70 00 20 70 00
BA BD 03 01 C9
A0 04 Bl 77 D9
A4 88 DO F6 A0
00 88 DO FA 20
68 68 Ab SE FO
68 68 4C OE C8
78 4C 53 03 3F
78 4C 54 03 3F
49 4C 20 57 49
55 54 20 44 4F
OE FO0O 07 20 CC
8 O0E 20 E2 C9
C9 03 20 45 CA
DO F5 45 77 C3

SPECTRUM
SCREENS

When writing interactive
graphic games for the ZX
Spectrum one often has dif-
ficulty when using user
defined graphics (UDG)
because the SCREENS func-
tion returns the empty string.

I have written a small
machine code subroutine
which compares a character
on screen with the characters
stored in ROM (as
SCREENS does) and RAM
(ie, UDG).

To use the subroutine type
and RUN the program given
(48k Spectrum owners may
wish to change lines 1 and 10

to load the sub-routine higher
in RAM). The variable P
must be declared before any
variable or string in the pro-
gram as the sub-routine
assumes it to be there.

To PEEK a given position
load the variable P (which
must always be a whole num-
ber) with the screen position
to be tested, then call the sub-
routine — ie, LET p=row*
32+column: LET x=USR
Peek. The value returned to x
is the code of the character at
the given position. Character
codes 32 to 127 and 144 to
164 are recognised. Sinclair
graphics codes 128-143 are
not recognised — but if
required UDG can be pro-
grammed to Sinclair graphics.

Any unrecognised character

too large or not a whole

returns a ‘0°. A ‘I’ is returned  pumber).

if there is an error in p (ie, Gerard A Allan
1311 209113 JSR 1391
1391 AD0302 LDA 1399
1394 F003 BEQ 1399
1396 4CEBFF JMP FCEFEB
1399 20EAFC JSR FCEA
139C C91C CMP =1C
139E D013 BNE 1383
13A0 A908 LDA =08
13A2 20EEFF JSR FFEE
13A5 A920 LDA =20
13A7 20EEFF JSR FFEE
13AA A908 LDA =08
13AC 20EEFF JSR FFEE
13AF 68 PLA
13B0 68 PLA
13B1 A95F LDA=SF
13B3 60 RTS
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GENIE LOWER CASE

Users of the Video Genie will
know how it signs up with
‘READY?’ instead of the
more usual ‘MEMORY SIZE’
question. Also the screen
scrolls 26 times instead of giv-
ing the message ‘RADIO
SHACK LEVEL II BASIC’
which is usual with the TRS-
80. A special message or
owner’s name could replace
the second message —
possibly for security.
Genie owners will know
that even if their machine has
the hardware mod for lower
case they still have to load a
lower case driver, or call the
driver in the extra ROM at
3000H. Embedded in the
print routines in the Genie
ROM there is a test for lower
case characters; lower case
characters sent to the ROM
print routines are
automatically converted to
upper case before being dis-
played. If this test could be
removed then upper and lower
case could both be displayed
without another VDU driver.
There is no control key on
either the TRS-80 or Genie,
however the SHIFT{ keys
may be used as an alternative,

but there is a problem. Every
time SHIFT | is pressed
CHRS$(26) is generated before
the required control code; this
is because SHIFT |
generates control-Z on its
own. In the ROM there is a
table of ASCII values for the
non-alphanumeric keys such
as BREAK, CLEAR, | , etc.

In the table the value for
SHIFT{ is 1AH or 26 (ie,
control-Z) — if this were
changed to OOH (ASCII
null) then the erronous
control-Z would not occur.

All of the above modifica-
tions require changes to the
first ROM (0000H —
OFFFH); this may be done
by replacing it with an
appropriately programmed 4k
EPROM (eg 2732 or 2532).
Some EPROMs are not pin
for pin compatible with the
ROM s fitted, and in this case
one or two address lines may
have to be moved.

Below is a table of the loca-
tions that require alteration.

M J Tubby

0059 1A

0105 52
0106 45
0107 41
0108 44
0109 59
0104 00
010B 00
o10c 00
010D 00
010E 00
010F 00
0110 00
0111 0D
0112 0D
1

'
.

0124 0D

012B 0D

012C 00

0471 FE 40
0473 38 08
0475 D6 40
0477 FE 20
0479 38 02
047B D6 20
047D CD 41 05

0059 00

0110 00

0128 0D
012¢ 00

0471 00
0472 00
0473 00

047C 00
047D CD 41 05

CP A

JR C,0470H
SUB 4OH
CP 20H

JR C,047DH
SUB 20H
CALL 0S541H

0105 - 010F inclusive

0111 - 0124 inclusive

NOP
NOP
NoP

NOP
CALL 0541H

Table of alterations to Video Genie ROM 1

i01d location's contents
;ASCII value used for SHIFT

i
iR
IEl
IAI
;D
e
;Null characters
H

;Message terminator

;8lgn up message 26 times carriage return
;on Genie, or 'RADIO SHACK LEVEL II BASIC!
;on TRS-80

;Last of meassage characters
;Carriage return
;Measage terminator

H

;Teat with letter A

jjump to print if not alphabetic
;subtract 64, make alpha in range 0-26
;test if lower case

;Jump to print if upper case

jconvert lower case to upper case
;print next character on VDU

iNew contents
;ASCII Value for null

;message ‘'Memory size'

;message terminator

jmessage ' EG3008-1I1 Basie¢ L2

;0r any message upto 26 characters long
;€.8. Name & Telephone no.

;Carriage return

;message terminator

H
7No operation, i.e. ignore lower case conversion

i

i

B
;print next character on VDU

BBC ‘BAD PROGRAM' FIX

If you have trouble loading
tapes, perhaps because of
dropout or some other
gremlin, or write programs
which go crashing through the
Basic buffer and bring up the
message ‘Bad Program’, you
are then in a situation where
most of the program may be
intact but you can not LIST
because the Bad Program flag
will not go away. If you wish
to recover at least something,
then try typing the following
as a command line — ie, one
without a line number. (Any
lines starting with a number
would be fatal at this stage).
A=&EQ00: REP.B=A?3:
IFA? B=13 A=A=B:

U.0 ELSEU. TRUE: A’B=13;
A?(B+1)=255<RETURN>
When the prompt returns

type: END <RETURN>
You should then be free to

LIST the remaining if slightly

corrupted, part of the pro-

gram. If the prompt fails to
return after a few seconds, no
harm will have been done —
do not despair, just press
ESCAPE and the dreaded
‘Bad Program’ will reappear.
Now type:
A=7E04:REP.A=A+1.7A=
13:P. A-&EOO<RETURN>

If, for example, this returns
the value 61 then type:
17E00='6101000D
<RETURN> and try the
kludge again. All will now be
well, but make sure you fix
any subtle errors which may
have occurred in the listing
before RUNning it.

David Julien-Waring

ZX SPECTRUM BUG

I recently had the rather
dubious honour of finding
what I believe to be the first
ZX Spectrum software bug
(you'd be lucky — Ed). 1
stumbled across it when writ-
ing a short routine for a friend
to extract the hundreds, tens
and units from a three digit
number. The routine was as
follows:
10 REM X=3 DIGIT
NUMBER
20 LET u=x—INT(x/10)*10
30 LET h=x/100
40 LET t=INT(h—INT
h)*10)
50 LET h=INT h
60 PRINT “Hundreds="’;h;
“Tens="*;t; “Units="";u

The routme works fine until
h—INT h=0.1, eg, when
x=410. The Spectrum is
therefore evaluating INT(0.1 *
10) as zero instead of one.
The way to get round this is

to amend line 40 to:

40 LET t=INT

(.01 +(h—INT h)*10)

which will ensure that the

value is rounded up. Such a

‘fudge’ is irritating and should

have been unnecessary.
Another Spectrum quirk but

in this case useful is

demonstrated by:

PLOT 128,87:DRAW

20,20,780

which will ‘fill’ a circle. Other

high values for the third
DRAW parameter give

equally unusual results. Set-

ting OVER also makes for an

interesting effect.

Larry Carasco

SPECTRUM RAM OCCUPATION

I have found a way to find
how much memory your pro-
gram and variables are taking
up in RAM. Also I have
found a way to create an
untouchable line (useful for
copyrights). Both these
routines are for the ZX Spec-
trum. To find out the memory
used, type in PRINT (PEEK
23641+256*PEEK
23642)—(PEEK
23635+256*PEEK 23636).
To get an untouchable line,
first type in the line you want

at line 1 (like | REM (C) M.
SANDERSON 1982) then as
a direct commend type POKE
(PEEK 23635+256*PEEK
23636)+1,0. This will give
you a line 0 which can not be
taken out or edited in the
usual way.

Mark Sanderson
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ATOM ‘BEEPTAPE’

A considerable frustration for
many Atom owners is the lack
of a useful ‘end of operation’
indicator for cassette loading
and saving. The only present
indication of successful com-
pletion is the all-too-silent,
and easily overlooked, re-
emergence of the screen
cursor.

This routine cures the pro-
blem by providing an audible
‘beep’ signal on completion of
load and save operations,
which repeats until a key is
pressed. For good measure, a
clearer, visual indication is
also provided in the shape of
the inverse-video message,
‘END OF TAPE
TRANSFER’.

To assemble the program,
simply type “RUN"’. I recom-
mend assembling the code
starting at #2800, out of the
way of normal Basic text
space. However, line 90

Wo%

allows an alternative starting
address to be entered, if
desired. The program
automatically advises you how
best to save the machine code
(see line 370). Line 380 tells
you how to re-initialise the
new operating system vectors,
which needs to be done should
you press BREAK. These
vectors are automatically
initialised for you if the
assembled machine code is
loaded using the ‘**RUN’
command.

To appreciate the benefit of
this small routine, try it the
next time you perform a long
LOAD or SAVE. Instead of
developing square eyes wait-
ing for the re-emergence of the
screen cursor, you can safely
get on with something more
useful, like writing your next
masterpiece!

V. Fojut

20 REM "BEEPTAPE"

70 DIM LL3, L1
8d

11@ FOR N=1 T0 2

120
- 1400
150 :LL@ JSR #F96E

160 1LL1 JSR #F7D1
1627;REM

168 P=P+LENCP);REM

360 @=5
378 @=4

399 END

10 REMIKXEEFIRKHRIHARRR RO ROk

3@ REM RTOM 0.S. PATCH FOR RUDIBLE

49 REM “END OF LORDs/SAVE’ INDICATION,

%@ REM (C) V.FOJUT, 1982,

60 REMKXEXXAIXIKKIXIKXIXEXRIRORKRREK LRI RERRKE

FOR N=8 TO 3; LLN=-1; NEXT N
98 INPUT "RASSEMBLE FROM C(HEX)" S
160 INPUT "LIST ASSEMBLY (Y/NJ" $L

IF sL="N" PRINT $2i; REM SUPPRESS LISTING
130 P=S; REM SET UP CODE POINTER

SLOAD FILE

\EXECUTE CONTROL CODES

& PRINT FOLLOWING STRING
164 1P=#D07,P=P+2 ,REM CARR.RET. & "BEEP"

166 SP="end cf taPe transfer"

“REALIGN "PROGRAM COUNTER"

179C NOP NEND OF STRING MARKER
180 JSR #FE?1 \KEY DOKWNT

190 BCS LL1 \NO, BEEP RGRIM

19% JSR #FFED \CR/LF

200 RTS \YES, EXIT,

210N

220 :1LL2 JSR #FAES N\SAYE FILE

225 cLv “FORCE FOLLOWING BRANCH
230 BYC LL1 N(=JMP IN RELOCATABLE CODE>
240N

250 'LL3 LOA RLLO%236 “SET

260 STA #20C \UP

270 LDA BRLLO,/276 “MEW

230 STA #20D \ADDRESSES

250 LDA @LL2%256 NIN

320 STA #20E \VECTOR

310 LDA @LL2/256 “TRBLE.

320 STA #20F

330 RTS

3403

338 NEXT N; PRINT %6; REM TURN SCREEN ON
376 PRINT " XSAYE""'BEEPTRPE"""&S,4P,8LL3!
388 PRINT "TO SET UP VECTORS, LIMK #" &LL3’

PET TO REAL-ASCII

For Old ROM PET 2001,
this machine-code converts
PET ASCII to real-ASCII if
characters have to be sent to a
printer (device nr 4).

When printing to the screen
nothing is changed. Strings in
PET are never changed. The
program was developed to be
able to print lower case
characters on an ASCII
printer (Epson MX 80 with

a standard IEEE-interface).
When loaded any PRINT
statement can be replaced by
SYS (826)A$

SYS (826)A%(X.Y)

SYS (826)A

SYS (826)A(X,Y)

SYS (826)any expression.

Robert de Rooij

100

120
130

POKE 59468,14
REM AUTHOR R DE ROOIJ
140 REM
160 REM
170 REM
180 REM
190 REM
210 REM
220 REM p
AS STRINGS).
230 REM
240 REM
250 REM ALL ASCII-VALUES,
260 REM
270 REM
280 REM
300 REM
310 REM
320 REM
330 REM
340 REM
350 REM
360 REM
380 REM
390 REM
450 FORR=826T0875
460 READ A:POKE R,At NEXT
470 DATA 32,184,204, 36,
480 DATA 32,107,211,
490 DATA 28,177,113,
500 DATA 4,104,
510 DATA
600 STOP
700 REM AN EXAMPLE
710
720
725
730
740

IN STEAD OF 'PRINT A$’

YOU CAN, AT ANY TIME,

76,100,

760 SYS(B26)144°2812/6:1PRINT
770
variable": PRINT

94, 4\,
32,126,213,160,
72,173,100,

PRINT"This was printed by the command
SYS(826) "This was printed by command °*SYS(B26&)"tPRINT:PRINT
PRINT"Printed by the command
PRINT"How much is 14472812/67 This is"144°2812/6tPRINT
PRINT"Printed by command: S8YS(B2&)s"

750 SYS(B26) "How much is 14472812/67 This §is"

780 SYSY"And now open your ASCII-printer.

REM CONVERYTS PET-ASCII TO REAL ASCII
110 REM FOR PET 2001 OLD ROM TD EPSON MXB80O

MELIS STOKESTR 35, 5013 BK TILBURG/HOLLAND

IDEA DERIVED FROM A PROGRAM

ON PAGE 143 BESYT OF UK COMMODORE PET NEWSLETTER
TYPE
AFTER EACH SYS-COMMAND YDU HAVE TO TYPE tPRINT, AS NO
CARRIAGE—-RETURN IS GENERATED.

PROGRAM WORKS FOR ALL EXPRESSIONS (NUMEROUS AS WELL

*8YS (826&) A’

I7 WORKS FOR SIMPLE VARIABLES AND ARRAYS.
SET PRINTER ON-LINE WITH OPEN4,4:CMD4
HIGHER THEN
191 ARE DECREASED BY 96.
ATTENTION: DEVICENUMBER MUST BE
STRINGS IN PET ITSELF ARE NOT BEING CHANGED.

ON THE SCREEN YOU ALSO CAN PRINT BY TYPING THE COMMAND
.SYS(B26)A® INSTEAD OF PRINT AS.

WHEN LOADED THIS SMALL MACHINE-CODE IN THE CA8S.BUFFER
CALL FOR SYS(826)

DURING PROGR.MODE AS WELL A8 IN DIRECT MODE.

THE CODE IS FULLY RELOCATABLE WITH ONE EXCEPTION.

YOU MUST CHANGE THE UNCONDITIONAL JUMP IN LINE 858.
SEE DISSASSEMBLER LISTING.

THEBE ARE THE BYTES B8359/860.

rqr,

6, 32,175,220
0,170,240
2,201, 4,240

3,104,201,192,144, 2
233, 96, 32,210,255,200,202,208,228, 96

*PRINT" "

*PRINT®:":

Y=8261SYSY"In stead of 8256 You may of course use a

Type *RUN 700°"

READY.

DEC HEX Hex DEC
826 33A 20 B8 CC JSR 3$CCB8 52408
829 33D 24 SE BIT $SE 94
831 33F 30 06 BMI $347 839
833 341 20 AF DC JER +DCAF 56495
8346 344 20 &B D3 JSR $D3 &R 54123
839 347 20 7E DS JSR $0OS7E 54654
842 34A A0 00 LDY #$00 o)

844 Z4C AA TAX (o]

845 34D FO 1C BE®@ $36B 875
847 34F B1 71 LDA ($71),¥ 113
£49 351 48 PHA [s)

850 352 AD 64 02 LDA $0264 612
853 35S c9 04 CHMP #304 4

855 387 -—~FO 04 BEQ $35D 861
857 359 &8 FLA o)

858 3S5A 4C 64 O3  JMP $0364 868
861 35D &8 PLA (o]

862 3ISE CT €0 CHMP #$CO 192
864 360 90 02 BCC +364 868
866 362 E? 50 SBC #4450 26
868 364 20 D2 FF JSR $FFD2 49490
871 347 c8 INY Q

872 368 CA DEX (o]

873 369 DO E4 BNE $34F 847
875 36B &0 RTS 2}
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|| N
In my time continued fractions were not done at school, so I'll
explain briefly this remarkably easy to understand concept
which may well have been known in antiquity, and which has
ramifications in many branches of higher mathematics.

Any (real) number X has a unique counterpart of the form

1
N +

N2 + ! .

N3 +
etc
with integral Ns, either finitely many — when trivially X =
N1 or when X is just a common fraction, ie, rational — or
else the ‘continued fraction’ (technically called ‘simple’ since
all its ‘numerators’ are 1) goes on for ever, like an infinite
Series. .
Take, for example, X = 2.285714. . . . which any
schoolboy will tell you is equal to 16/7. To work out its CF:
1 1

21 ey 2l P =

1+ 1/
which shows that periodic decimals (being rational) have
finite CFs. If, however, you start with a square root like v'2
we have:

[
16/7=2 +2/7=2+ —-
6/7=2+2 37

1

Time marches on and Calculator Corner must march with it. From now on this
column will be called PORTABLE COMPUTER WORLD, so that not only
calculators but new machines like the Sharp PC1500 and the HP-75C and Epson
HX20 can be covered without hurting anyone’s feelings. Just to prove that I don’t
intend to forget calculators, this months column, by Ed Rosenstiel, is for the TI-59

CONTINUED FRACTIONS

Considering that we started with an (8-digit) approximation
it is a fair guess (and true) that the twos go on ad infinitum. —
ie, we have a periodic CF with a 1-digit period, usually
abbreviated as

V2 =112}
In fact, all square roots of integers are periodic CFs, eg:
vV3=[L12 |

\/ 13 - [3’1,1’1:1,6]

An important use of CFs follows from the property that,
whenever one truncates an infinite CF after any number of
terms, a common fraction results which is a ‘best’ approxima-
tion to the infinite CF. Eg,

V2~1+12=15

1
~l +—— =14
-1+2+1/2
~l 4+ ' — 1t
1 2+ l_ 2+ s
24+ 12

= 10 . 1.417, etc.
1 + 2

The first of two TI-59 programs is based on a formula of
Patz (1941). It displays the list representing the CF of V' N
(called the list of ‘partial quotients’) whenever the N is
entered and followed by keystroke A. All these lists will be
periodic after a certain point, and some periodic CFs will also
show other striking regularities first proved by the French
mathematician Lagrange (1766).

ThThe simplest periodic CF is [1;T ] = X, say.
en

X=1+—H_11 =l+_l = ==

1+ etc X

Inverse CF Program to recover X from the Continued Fraotion of VX

035

(R
027
03se
pubel-
140

0432
(L
044
0435
D4&
047
s
043
(YA
051

5

wJ

£y Enter in sequence the numbers

\/ ~ E
2~1.414236...=1+ o 1+ N i
4142136 IS5
-t =t
2+ 4142136 s 2+ 710678
1715728 1715728
= 14—
2+ .
R —
2+...
Continued Fraction of ﬁ
(aJufx] & LEL 032 3 RCL o0 vé LEL
ant A nzs (B3 o1 1S
Qo2  FRT 034 = agz
ooz 33 ADY 0N3E5E INT aos
o4 42 STO 036 %% PRT oo
ans 01 ol 27  B& PRU ons
o066 34 Id 338 4% STO Q1 RBsS
5O7 42 3T0 022 05 Q5 { 76 LEBL
D92 02 02 040 S ¥ t 16 A"
oA 33 INT 041 42 RCL 0% ¥ EQ 041
Q19 42 €TO 042 04 N4 al1o0 1z ©
o1y 3 02 043 vIo - 011 42 5TO0
D1z 3% PRT 1044 42 RCL 12 1. 11
013 £5 PAU 045 02 03 012 &5 =
014 43 ECL 026 55 = 014 93 ECL
a1s o1 0 nay 42 =270 o1s 10 10
0le 7 (LR 3 25+
Q17 049 1 1
Qla Osn EE
(K] 05 42 270
0z0 05 12 12 052
s S FAU OS3
05 32 FPRT 0
05 4% RCL O
0s 11 11 0
0s 33 PRT 0O
05 38 ADY  0F
2 05 a1 Res5 O3
13 e ve LEL U6
Q2 07 e 17 B°*
95 = 0s ET
G DE 1
Enter X and prees A

42 270 081 13 ¢ Q20 1z E 112 91 R-S
12 12 02 42 STO 091 &7 EZ 120 £1 GTO
£S 082 1 1E 092 14 D 121 11 A
4% RCL DEgd  BS = 092 4z 370 122 7 LEBL
2 12 Des 43 RCL 034 17 17 : 12 o
85 + Q8 14 14 095 €5 123 42 RCL
42 RCL 0eF7 25 + 026 42 RCL 125 12 12
10 10 Dea 42 RCL 057 28 12 | 2l TS
9% = e 2 18 032 85 + 127 43 RCL
&5 FAL G700 =25 = 023 43 RCL 128 11 11
S9 PRT 071 &5 FALD 100 14 14 123 25 =
42 =570 0F2 29 PRT 101 295 = 130 47 CM=
14 14 0NF2 42 270 102 & FRU 131 99 PRT
43 RCL 074 12 12 102 299 PRT 132 %8 ALV
132 12 0rS 4% RCL 104 42 STO0 132 921 R/S
3= 07 e 16 16 105 14 14 134 ¢85 LEL
43 RCL OFF &5 = 10 42 RCL 13% 14 D
11 1 07 42 RCL 107 17 1F 138 43 RCL
85 o+ 0 15 1% 102 &5 X 137 14 14
(H5 T TR 53+ 10% 4% RCL 55+
95 = 0 42 RCL 110 11 11 132 42 RCL
42 ST0 0 11 11 11t 25 + 140 15 15
15 15 ¢ 95 = 112 43 ECL 141 25 =
3% FRT D= 42 270 1132 515 142 47 CHMS
SE ADY D 11 11 114 25 = 142 93 FRT
1 RS Qi 29 FRT 115 42 £T0 144 33 ADY
TE LEL 0 S8 ADY t1e 15 15 145 91 RsS
11 A K 1 RSSO 117 99 FPRT 142 30 O
&7 EN 0% TE LEL 112 98 ADY 147 QD O

(= "partial quotients") of the

I CF of {/ x , pressing after each of the first five entries
one of E, A',B',A or B (in that order).Next alternate 4 & B.
For approximations of X enter O and repeat the last keystroke.
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hence (X - 1) (X + 1) = X, ie, x*-x-1=0
Of this equation
X= vsn+1n ~1.62

is the relevant root, since X>1. Many will recognise this equa-

tion as the one for the famous ‘Golden Section’, which defines
a rectangle with sides 1 and ~ 1.62 respectively, and that the
so-called ‘convergents’ of [1;1 ], ie, 1/1, 2/1, 3/2, 5/3, 8/5, con-
tain the well-known Fibonacci numbers. (This example also
shows that there are periodic CFs which are not just the
square root of an integer.)

Having loaded the CF-program intg the TI-59, any real
number can also be entered. — eg, n* (with nt

~ 3.141592654), which gives the CF of vit?= CF of n =
[3;7,15,1,292,1,1,1,2,1,- - - -] accurately to 10 places.
Afthough unen(fing, no periods or regularities have been dis-
covered among the first'several thousand partial quotients of
this CF, nor in any other irrational reals excepting square
roots and the Euler number e = INV 1n 1 and some simple
arithmetical formulas based on these two exceptions. (Enter e
and discover a ‘regular’ non-periodic infinite CF!)

The CF of another Euler number called ¥ (gamma) = the
limit (asn —oo)of (1 +1/2+1/3+...+1/n—1nn)~
0.577. . . has also been calculated to several thousand digits
without finding any regularities. This makes it likely by
unproven that this number is not rational, but here is one of
the famous unsolved problems of mathematics, namely
whether ¥ (gamma) is the root of some algebraic equation or
is transcendental like e and nn , or is rational after all.

Now to use the inverse CF-program: Enter in sequence the
partial quotients of some CF by pressing after each of the first
five the keys E,A’,B’,A,B, respectively, then follow further
entries by alternating between keys A and B. After any entry
and appropriate key stroke the corresponding convergent is
displayed, first its numerator, then the denominator. After the
first two entries (E and A’), whenever zero is entered and
followed by the keystroke which was used last, the decimal

value of the convergent reached so far is displayed and the
program is reset.

Examples

a) n~ [3;7, .].
Enter 3,E; display 3.
enter 7,A’;display 22(PAU/PRT)7
enter 0,A’;display 3.142857143

b) n ~[3;7,15,1,292,. . ]
Enter 3,E; display 3.
enter 7,A’ display 22(PAU/PRT) 7
enter 15,B’; display 333(PAU/PRT)106
enter 1,A; display 355(PAU/PRT)113
enter 0,A; display 3.14159292

It is noteworthy that the approximation n ~355/113, known
already in China in antiquity, which is accurate to 2.7x107 is
followed by the unusually large partial quotient 292. Such
large PQs in CFs often give a clue to hidden and obscure
interrelationships (Churchhouse, 1973).

Regarding the (so far unending) CF of ¥ (gamma) it is —
as for the CF of n — not even known whether the partial
quotients have an upper bound, but that they are unbounded
for e was already known to Euler (1701-1783). Finally, the
convergents of v/ N readily supply integer solutions of the
famous PELL equation X> — N.Y?=1 (Beiler, 1964) — but
that is another story.
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Beiler, A H: Recreations in the Theory of Numbers Dover
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Above: The Difference Engine.
Below: The Analytical Engine’s Rack.

. THE NEARLY
1 MAN

Charles Babbage is remembered as the man who nearly invented the
digital computer. Working in a pre-electronic age he nevertheless
discovered principles which were not put into practice until Van
Neumamin in the 1940’s. His mechanical computer was defeated by
the lack of precise enough manufacturing techniques. Nigel Holder

tells the story.

This is an account of the work of the
pioneer of automatic calculating machines,
Charles Babbage. His Difference Engine
and Analytical Engine will be discussed.
The emphasis is mainly historical, and as
such there will be no detailed descriptions
of how the machines work. A general over-
view of the calculating machines is given,

as well as a description of the problems that
Babbage faced.

With the advances in technology towards
the end of the eighteenth century, mathemati-
cal tables assumed an increasing importance
as an aid to calculation. These tables were
more often than not riddled with errors,
introduced either during the original com-
putation or at the typesetting stage.

The Difference Engine

The method used to calculate the tables
was the ‘method of differences’. This had
the advantage of using addition only in
calculating the next value of a function,
even if the function was very complex. This
simplified the task of the computers (the
name given at the time to the human
evaluators), and reduced the risk of error
since addition is easier to perform than mul-
tiplication. Another great asset of this
method is that eachresult obtained relies on
the previous result. Therefore, if the hun-
dredth result is correct then it is almost cer-
tain that all of the previous results are
also correct.

The method of differences work as
follows (see PCW Dec pg 134):

If a function such as F(x) = 3x + 7 is
evaluated for successive values of x, the dif-
ference between adjacent values of F(x) is
found to be constant.

F;;r II:Z(J;{)— gzx +7 xFo;&Sx)D; x’DZ
0 0

0 7 1 11 2

1 10 3 2 4 3 2

2 13 3 3 9 5 2

3 16 3 4 16 1 2

4 19 3 s 25 9 2

D?, the second difference, is constant in
case of F(x) =

In general, for a polynomial of degree n
(x"), the nth difference will be constant.

Although all polynomials have a cons-
tant difference, functions of much greater
interest, such as logarithms and trigonometric
functions, do not in general have a cons-
tant difference.

In order to produce tables for these func-
tions by using the method of differences, it
is necessary to divide the function into sec-
tions which may be approximated by suit-
able polynomials.

In 1820 Charles Babbage, aware of the
problems inherent in producing tables (he
had already produced a few of his own),
decided to design and construct a machine
which would compute and typeset mathe-
matical tables — a Difference Engine. By
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1822, after devoting a great deal of his time
towards the project, he had a working
model which was capable of working with
6-digit numbers to a constant second dif-
ference. This machine was a prototype,
built to show what could be achieved. In
order to finance a project to construct a full
scale Difference Engine, Babbage peti-
tioned the government of the day for aid.
The government asked the Royal Society to
prepare a report on the project’s viability;
they replied that, in their opinion, Bab-
bage’s work should be aided where possible.

The government agreed to advance
£1500 towards the project; Babbage agreed
to provide between £3000 and £5000. This
would, in Babbage’s opinion, provide suffi-
cient resources to construct the Difference
Engine (presumably based on his expe-
rience with the prototype), in two to three
years, at which time he hoped that the
government would reimburse his financial
outlay.

But Babbage discovered that a full scale
Difference Engine was a great deal more
complicated to construct than a prototype.
The machine was larger and more complex,
and thus required finer tolerances of com-
ponents. He also found that the state of
engineering at the time was not sufficiently
developed to construct his Difference
Engine. Babbage therefore decided to
_devote the first few years of the project to
advancing the art of mechanical construc-
tion. This involved designing a part and
then designing a tool for making the part.
During this process, an alternative and
often simpler method would sometimes
appear — the whole process of design and
construction would then be repeated.
Although this was a costly and time con-
suming process, Babbage’s work advanced
the state of engineering in Britain by
many years.

Due to the projéct taking longer and cost-
ing a great deal more than originally
anticipated, Babbage frequently found him-
self asking the government for more money;
he had the Royal Society audit his accounts

to prove that the money was being spent on
the project. Unfortunately, the audit and
the government’s deliberations on - the
future of the project meant a delay each
time (upto four years in some cases) before
Babbage received any money. During this
time, work on the project all but stopped;
most of the engineers working for Babbage
were disbanded (however, this helped to
spread Babbage’s engineering advances
throughout Britain) — each time the money
was received Babbage had to hire and train
new engineers before work could com-
mence on the project.

It was during one of these enforced
breaks in production, in 1833, that Bab-
bage had a disagreement with his chief
mechanic (Joseph Clement, who had always
stayed with Babbage — even during the
breaks in construction). This was never set-
tled and, under British law, mechanics
possess the right of property of all tools that
they have constructed, even if construction
was paid for by their employers. This right
was exercised, and the plans to the Dif-
ference Engine were also taken, although
they were later returned. This would have
considerably delayed the project if it had
continued, since all of the tools would have
had to have been constructed again; this,
however, was not the case.

During this time Babbage, while attempt-
ing another modification to the design, con-
ceived the idea of the Analytical Engine.
This would need a much more sophis-
ticated arithmetic mechanism than. that
currently employed in the Difference Engine
— he therefore set about designing one.
After over 20 different designs, he pro-
duced one which he considered could not
be improved. He decided that this new
improved design should be incorporated in
his Difference Engine, and informed the
government that, in his opinion, it-would be
quicker and cheaper to incorporate his new
design into the Difference Engine than to
complete the old one. The government was
dismayed at the thought of yet another

redesign after nine years of delay (and a

change of government) and in 1842 in-
formed Babbage that they would not con-
tinue financing the project. The government
offered to let Babbage keep everything, but
Babbage, remembering the original terms
of the agreement, said that the machine’s
future was in the government’s hands — the
Difference Engine now resides at the
Science Museum in London.

In all, Babbage had spent £17,000 of
government money, and it is estimated that
he spent a further £20,000 of his own per-
sonal fortune. The Difference Engine that
Babbage had constructed at the collapse of
the project was a working model which had
a constant third difference, and handled 6-
digit numbers.

Had it been fully completed, the Dif-
ference Engine would have been approx-
imately 10 feet high, 10 feet wide and five
feet deep. It was to have worked to a cons-
tant sixth difference, handling integer num-
bers to a precision of eighteen digits.
Babbage had realised that truncation could
lead to errors when accumulating results;
he therefore devised a rounding mechanism
to round off the eighteenth digit correctly.

Once the initial values had been loaded
(set up) into the machine, the machine
would have operated as follows:

A cycle would consist of two steps —
Step 1 : Add ODD differences to EVEN
differences
Stﬁp 2 : Add EVEN differences to ODD
differences

The result of the next value is now
obtained. For successive results, repeat
steps 1 and 2. Each step consists of two
parts since after addition any carries
generated had to be added, allowing them
to ‘ripple through’. Each step consisted of
turning the operating lever half a turn back-
ward (producing the addition), followed by
half a turn forward (addition of any carries
generated). The words ‘Calculation Com-
plete’ would be displayed at the end of
each cycle.

The Analytical Engine

In 1833, Charles Babbage began work on
what turned out to be the most ambitious
project of his life’s work: the Analytical

Plan 25, dated August 6, 1840

Gormtboms Brels

66660
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Plan of the Analytical Engine
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Fig 2 Diagrammatic representation of the Analytical Engine

The Rack is equivalent to a data -Bus

Engine. This machine was strikingly similar
in concept to computers of today, although
it was never completed. During the many
years devoted to the project, many excel-
lent engineering drawings were made of
parts of the Analytical Engine; work had in
fact started on constructing the machine
before Babbage’s death in 1871 — at his
own expense since there were no means of
raising financial aid after the collapse of his
Difference Engine project.

The Analytical Engine would have been
the first general purpose automatic calc-
ulating machine. It was to be capable of
doing virtually any mathematical opera-
tion. It would follow the instructions pro-
grammed into it by its operators, and even
go on to make decisions about which
instructions to follow next, based on the
results of its own computations. Both the
instructions and data were to be entered
separately on punched cards designed by
Babbage. The cards themselves were strung
together with narrow ribbons — this enabled
the cards to read sequentially in either direc-
tion. Following the instructions, a process-
ing unit called the ‘mill’ by Babbage
performed operations on the data and
returned the results to the ‘store’. The final
results were to be printed out or automa-
tically set in type.

The Analytical Engine was conceived to
be on a massive scale. It was to be powered
by steam and was capable of storingup to a
thousand 40-digit numbers; it would have
been about the same size and weight as a
small railway locomotive. Whenever it
required additional values for a calculation

it was working on it could signal to its
operators that it needed additional values
by ringing a bell.

The Analytical Engine was a decimal
machine which used sign and magnitude
representation for the numbers. A decimal
number base was used since, unlike electri-
cal circuits, in a mechanical device it is just
as easy to represent ten states as it is two
states; the decimal system is man’s ‘natural’
number system. A sign and magnitude rep-
resentation was chosen since it simplifies
input/output and the examination of inter-
nal states of the machine. It also simplifies
multiplication and division. Throughout
the machine numbers are represented by
the positions of wheels (each holding a
digit), rotating about a vertical axis.

As previously mentioned, the basic
theory of design of the Analytical Engine is
remarkedly similar to that of modern com-
puters. To show this, Figure 2 shows, in a
diagrammatic form, the main architectual
features of the Analytical Engine with mod-
ern names in brackets. Figure 1 shows Bab-
bage’s General Plan 25, which is the
general configuration of the Analytical
Engine. In contrast to his Difference
Engine, Babbage has distinctly separated
the Store from the Arithmetic Unit.

The basic four arithmetic operations are
provided — addition, subtraction, mul-
tiplication and division. Two variations on
the above are also provided — multiplica-
tion and division with limited precision.
These operations are provided for when the
full 40 digits of accuracy are not required or
when the speed of computation is impor-
tant. Since the operations are mechanical, a
multiplication/division would take about
four minutes.

A major innovation was the use of a
barrel for control of complex operations
such as multiplication and division. The
barrel would have studs around the outside,
against which levers would rest (with as
many as 70 ‘rings’ to a barrel, each ring
containing up to 80 studs). As the barrel
revolved, whenever a stud touched a lever
the lever would move. By use of many
levers, the operation would take place syn-
chronously for one revolution of the barrel.
Today, exactly the same concept is used in
computers, known as micro code (or micro
programming). Another great innovation
was the advent of a ‘look ahead carry’
mechanism. Since there were 40 digits to a
number, the process of allowing the carry to
‘ripple through’ would take a great deal lon-

ger than the addition itself required. Bab-
bage realised this and developed the
technique of ‘look ahead carry’ (which he
called ‘anticipatory carry’), allowing an
addition to take place in one operation as
the carry would be pre-determined. This
technique proved the most difficult for Bab-
bage, and he spent a great deal of time per-
fecting this technique.

Babbage spent most of his time on the
project in designing and redesigning parts of
the Analytical Engine. He appeared to find
great satisfaction with the intellectual
stimulus of theoretical design (perhaps it
was because he realised that the machine
would probably never be built — at least in
his lifetime, anyway).

The reading of numbers from the store
had a destructive effect in that, once read,
the value was no longer held in the store
(compare with the destructive read of ‘core
store’ memory on early electronic com-
puters) — if the number was required for
further calculation, it had to be written back
into the store.

As far as programming the Analytical
Engine was concerned, Babbage did not
have a very clear idea of how this would be
achieved, it was as if this was a secondary
consideration — he was concerned mainly
with the mechanical working of the machine.
The store could be accessed only by
specifying the location in the instruction
itself; there was no true variable address
concept that would allow the store to be
accessed as an array or vector. This is not
really a criticism of Babbage himself, since
the early electronic computers also lacked
this ability until John von Neumann pro-
posed it in 1945. The Analytical Engine
possessed what is known today as the ‘three
address system’, in which two addresses
specify the operands to be used, and the
third specifies where the result is to be
placed.

It is perhaps a shame that Charles Bab-
bage had so many great ideas, but was
never able to realise them fully. If he had
successfully completed the Difference
Engine, he would have probably been gran-
ted financial aid for the Analytical Engine
— itis just possible that, given enough time,
the engineering technology of the day
would have permitted the Analytical Engine
to have been constructed. It is ironic that
Babbage himself was the prime cause of his
failures; he was always updating and mod-
ifying his designs — if he had kept to a
single design throughout he would have
probably completed the Difference Engine.
His work was not in vain, though, for it
stimulated others into designing and con-
structing their own Difference Engines, as
well as advancing the state of engineering in
Britain by many years.

It is not known exactly to what extent
Babbage’s work affected the design of early
electronic computers, although it is thought
to be only superficial — in which case it is
remarkable that Babbage’s concepts are so
similar to those of modern computers. It is
almost certain that computers would have
evolved earlier if the Analytical Engine had
been built. It is a shame that Babbage is
mostly remembered for his failures; he was
a brilliant mathematician and design engineer,
years ahead of his time.

For anyone interested in early mechani-
cal and electronic computing, an excellent
book to start with is The Origins of Digital
Computers, edited by Brian Randell and
published by Springer-Verlag. The price is
£18.45, and the ISBN is 0-387-11319-3.
This book contains selected papers, and for
the really keen person, the bibliography
contains over 850 items. R |
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Assembly language programming is prone
to difficulties that are not generally in
higher level languages. One major factor is
that assembler programs are notoriously
difficult to read, and thus difficult to
understand. Such difficulties make pro-
gress in writing low level language routines
slow compared with equivalent progress in
high level languages. As the size of pro-
grams increases the difficulties become
more apparent, with the result that develop-
ing even moderate size assembler programs
becomes a major undertaking.

The pioneering work of Professor War-
nier in France and the subsequent work of
Keneth T Orr in the US A has resulted in an
approach to designing and writing pro-
grams that is now beginning to be con-
sidered as one of the most important
advances in program design made to date.
The techniques emphasise the role of find-
ing the logical solution to a problem in
terms of the program before such con-
siderations as language and coding are
dealt with. Because of this the techniques
are essentially language independent and
are therefore applicable to all types of pro-
gramming problems.

Resultant programs are logically correct
before they are coded and inevitably work
‘first time’ bar any typing errors from those
of us that suffer from keyboard dyslexia. As
as example of the technique in use, I have
selected arelatively short utility subroutine
called DUMP whose purpose is to dump
the contents of a selected page of memory
in hex form and in printable characters
form. ‘

To print the contents of 256 bytes (ie,
one page) using 16 lines of 16 bytes, the
format to be used is as follows: the starting

address of each line is given, followed by
the hexadecimal contents of the 16 bytes
and secondly by the character representa-
tion of those same bytes. Non-printing
characters (ie, control characters) must be
printed as a period. Figure 1 shows an
example of the required format.

® [

Steps in program design
Having described in words what we want
our program to do we now attempt to
express this in terms of a Warnier-Orr
diagram. Figure 2 is such a diagram and
contains the bare essentials of our problem.
If you are not familiar with the basic con-
cepts then previous articles in PCW (October
1981 and April 1982) will be of use. I will
restate the essential conventions. The
diagrams are sets of hierarchical square
brackets that are read downwards within
each bracket. The brackets contain state-
ments of what actions are to occur and
statements of what decisions are required at
certain stages of the program. A statement
with a bar written over it signifies the logi-
cal opposite — ie, in Figure 2 there is a
statement ‘16 lines printed” which is inter-
preted as the logical opposite — ‘16 lines
have not been printed’. Statements that are
mutually exclusive are written with a &
sign separating them. Such statements infer
that only one of the actions will be per-
formed. When the word ‘SKIP’ is written in
a bracket it means that no actions are
associated with the bracket. If a bracket to
the right of a statement does itself contain
further statements then these are actions to
be performed if the higher level statement
has been performed.

Figure 2 tells us that we are dealing with

'WARNIER-ORR TECHNIQUES FOR

PROGRAM DESIGN

Paul Overaa gives further advice on using this powerful technique.

a routine that is called “DUMP’ and that it
has some form of beginning block and
another as yet unspecified ‘END’ block.
Two mutually exclusive options exist
depending on whether or not 16 lines have
been printed. While 16 lines have not been
printed we perform an action called ‘PRINT
LINE’. If 16 lines have been printed, then,
since there are no corresponding actions
within the bracket on the right, we skip the
bracket and perform the ‘END’ block.

Notice that we have not specified how to
print a line or how we start or finish our
routine. We are only interested initially in
attempting to create on paper some form of
basic structure consistent with the essential
details of our problem.

The next stage in the design process is
one of ‘iterative refinement’ — ie, we look
at our problem and attempt to find areas
that we can specify in greater detail. In this
case our original problem specification
indicates that we can add more detail to the
‘PRINT LINE’ bracket since we have
specified that we wish to print the contents
of 16 bytes on each line. Figure 3 is the
diagram showing this.

Notice that we add to our initial diagram
by progressive expansion rather than by
altering the basic structure.

Our problem tells us how we are to print
each line and we can expand Figure 3 to
show that we are to print the contents of
each line of 16 bytes in hexadecimal form
and then in ASCII character form. Figure 4
reflects this and also introduces statements
that indicate we will be using some means
of counting how many lines we have printed
and how many bytes of current line have
been printed.

This process of ‘iterative refinement’ can

AROOH 29 OE 00 00 00 53 C3 41 AA 60 AA FS BB 43 B9 21 ISR 1Y PO v
ARIOH 1A AR 0B 00 05 4E C3 21 B7 DO 03 06 09 OC OF 02 0050chic laaocpong
AAZ0H 05 08 0B OE 01 04 07 OA 0D 10 14 1A 06 OC 12 18 Ciresenareseas
AA30H 04 OA 10 16 00 00 00 00 0C 00 10 1F 03 07 47 80 05000000006000(
ARGOH 04 EB 22 0A AC 21 09 AC 71 21 00 00 39 22 OE AC a0"aodoo Hooiie
ARSOH 31 40 AC CD D3 B3 2A OE AC F9 2A OC AC 7D ¢4 C9 18,...%...2.,1D,
ARSOH 21 A4 AA CD 7B AA FE 03 CA 00 00 C9 21 AF AA C3 0500t co500 8k t00
AA70H 75 AA 21 BE AA CD 7B AR C3 00 00 £5 CD 53 AB 3A 15 P RPN 19
ARSCH 08 AC CB 41 32 A0 AA 01 94 AA CD SD AB C1 CD 5D R VAP B
ARIOH  AB C3 BA AA 42 44 4F 53 20 45 52 52 20 4F 4E 20 ....B005 ERR ON
ARAOH 20 3A 20 24 42 41 44 20 53 45 43 54 4F 52 24 53 . $BAD SECTORSS
ARBOH 45 4C 45 43 54 24 52 2F 4F 24 21 07 AC 7E 36 00 ELECTS$R/08!...8.
ARCOH  B7 Co €3 09 B7 CD BA AA CD D3 AA DB F5 4F CD 3A 0 000060600660000
ARDOH  AB Ft C9 FE OD CB FE OA C8 FE 09 CB FE 20 C9 3A teevaniessens se
AREOH 07 AC B? C2 01 AB CD 0B B? E6 01 CB CD 09 B? FE 500G00000000 cees
ARFOH 13 C2 FE AA CD 09 B7 FE 03 CA 00 00 AF CS 32 07. L040a000000500 2.
Fig 1

BEGIN {

16 LINES PRINTED PRINT LINE

DUMP: _] @
16 LINES PRINTED Exw
- {
Fig 2
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be continued because we also know from
our original specification of the problem i

that having printed the hexadecimal form of BeGl
our 16 byte line we print the ASCII form of
the same bytes. But. . . if the character is

non-printing then we must print a ‘period’ r
instead. These additional restraints are 76 LINES PRINTED  { 16 BYTES HAVE BEEN PRINTED _{ PRINT CONTENTS OF BYTE
shown in Figure 5 as an expansion of the
Figure 4 statement ‘PRINT SAME 16 @
BYTES AS ASCII FORM’.
Notice that as we expand the statement DUMP: __ @ 16 BYTES HAVE BEEN PRINTED ~] S%'P

bracket we do not alter any of the other
parts of the diagram. The diagram as it
‘evolved’ is separating the problem into dis-
tinct separate logical entities and it is this
effect of the design technique that is par-
ticularly significant.

At this stage I would mention that these
diagrams evolve very quickly once you are
used to the technique and as they do they = —
formalise the ‘logic’ of the problem in a way Fio 3
that is obviously language-independent. '8

Since the problem we are dealing with is
simple it is instructive to combine Figures 4 r

BEGIN {NITIALISE LINE COUNTER

—

16 LINES PRINTED 4§ SKIP
=
END -

and S to show the complete representation
that, as you will see, is the solution in terms

of the program design. ' T [PRINT STARTING ADDRESS FOR THIS LINE B 7 737 e
Figure 6 is then the combined diagrams S €0~ INmALISE BYTE COUNTER FOR THIS LiNE INCREMENT BYTE COUNTER FOR THIS LINE
of Figures 4 and 5. It represents the logical TE BYTES HAVE BEEN PRINTED IN HEX FORM

statement of our problem and it is the logi-
cal solution to the associated problem of
designing the program. It is possible to con-
tinue the process of iterative refinement to 16 unEsPaNTED
any level that is desired, but for the pur-
poses of this example I now wish to con- =
sider the transition from our Warnier-Orr e {
diagram to the coding of an 8085 assembly L

language program. The coding was written Fio 4

for a CP/M environment utility subroutine '8

DUMP; PRINT SAME 16 BYTES AS ASCIl FORM
16 BYTES HAVE BEEN PRINTED IN HEX FORM

| INCREMENT LINE COUNTER

SKIP

rR‘ESE'I’ BYTE POINTER TO START OF LINE
BYTE CONTENTS PRINTABLE PRINT CHARACTER

16 BYTES PRINTED IN ASCH FORM @
@ BYTE CONTENTS PRINTABLE PRINT PERIOL

PRINT ASCil CHARACTERS _| INCREMENT BYTE COUNTER FOR THIS LINE

16 BYTES PRINTED IN ASCIl FORM — PRINT A CARRIAGE RETURN

Fig § !
LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 LEVEL S LEVEL 6
PRINT HEX FORM
SEGh o PG B S 7 INCREMENT BYTE COUNTER FOR THIS LINE
PRINT STARTING ADDRESS FOR THIS LINE BYTE CONTENTS PRINTABLE {Pmm CHARACTER
16 BYTES HAVE BEEN PRINTED IN HEX FORM RESET BYTE POINTER TO START OF LINE
76 BYTES PRINTED IN ASCIT FORM @
]
16 LINES PRINTED @ BYTE CONTENTS PRINTABLE {PRINT PERICD
N HEX FORM | PRINT ASCH CHARACTERS —
SRS R SR PR R INCREMENT BYTE COUNTER FOR THIS LINE
pump: _| [
INCREMENT LINE COUNTER
16.BYTES PRINTED IN ASCII FORM —| PRINT A CARRIAGE RETURN
L L
16 LINES PRINTED {sle
e ‘[
Fig6
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used to dump, at the line printer, selected
pages of applications programs under
development. To facilitate discussion of
such diagrams I frequently identify along
the top of a diagram various ‘levels of
brackets’.

The transition is accomplished in general
‘by treating the brackets in the Warnier-Orr

* diagrams as called subroutines. Occa-
sionally the first or last statement of a brac-
ket may be included in the coding of the
next highest level bracket, but this is often a
matter of personal preference. The ideas
are best explained by referring to the exam-
ple of coding provided. I have numbered the
lines of the assembler program for ease of
reference and have placed plenty of remarks
within each of the routines.

The basic core of the program will
reference several subroutines that come
without modification from a library of my
assembler routines. The example itself, ie,
the DUMP utility, has proved quite useful
and is also now a library program.

The names that are used to call these
various library subroutines together with a
brief description of their functions are now
listed for convenience. Since DUMP is not
expected to be resident in any finished pro-
gram I have not made any attempt to save
bytes. It is my personal opinion that in most
cases it is more important for routines to
map directly to their design layouts since
this facilitates maintenance in large pro-
grams.

L$PRINT$BC Prints BC register pair at
line printer

LSPRINT$SPACE Prints a space at
line printer

LSPRINT$TAB Prints a tab at line prin-
ter

LSCRLF Prints a carriage return —
linefeed sequence at line printer

The above routines use another subroutine
LSOUCH to actually piint the characters.
LSOUCH uses a CP/M ‘BDOS’ call to
handle character output.

BINSHEX This converts a single byte
number held in the accumulator into the
hexadecimal form which is returned in the
BC register pair.

Let us examine first the initial section of
the DUMP subroutine. This is shown as
lines 6-23 and corresponds to the first or
highest level bracket (this is the one con-
taining the BEGIN and END blocks).

The BEGIN block is in fact lines 6, 7 and
8 of the source listing. We push existing
register values onto the stack, load HL with
the starting address of the page to be dum-
ped and initialise a line counter (the D
register) by placing the value 16 in it.

Lines 9-21 constitute a loop that is
executed 16 times. First the starting address
of each line of information is to be printed,
followed by the contents of the 16 bytes
starting from this address. Lines 9-11 print
the H register contents. Lines 12-14 repeat
for the L register. Lines 15-17 simply print
an ‘H’ character followed by a tab for for-
mat spacing. Line 18 calls a subroutine
DUMP?2, and this label was inserted before
the coding for DUMP2 had been written.
Line 19 prints a carriage return-linefeed
sequence ready for dealing with the next
line of printing. Once these operations have
been performed we decrease the line coun-
ter (ie, the D register) and providing 16
lines have not been printed we repeat the
loop. Lines 22 and 23 constitute the END

t:
3
6.
7
8.

10:
12

12

198
14:
15:
162
17:
18:
19:
20%
210
22;
233
24
25°
26,
s
28:
29:
30%
KN
K7
33:
340
Ko B
36:
KT
38:
39:
10!
4te
42;
43
44

47:

s2.

66:

69°
70:
n:
2
73
74:
75:
76:
1.

# LIBRARY SOURCE PROGRAM

........ . DUMP,

LIB

* Purpose: To duwp selected pase of wemory in hex. and character form at erinter

* The address is passed via an EGU pseudo-or nawed DUMP$ADDRESS
*
DUMP.  PUSH PSK ! PUSH B ! PUSH D ! PUSH W iPreserve
LXI H, DUMP$ADDRESS 1hddress of pase to be dumped
HYI D, 16 ;Counter 16 lines of 16 bytes per line
DUMPE. MOV ArH iPrint address in hex form
CALL  BINSHEX iLibrary routine
CALL  L$PRINT$BC
HOY AL
CALL  BINSHEX
CALL  LSPRINTSBL
M1 8,72 IASCII *H*® character
CALL  L$OUCH
CALL  LSPRINTSTAB 1TAB on printer
CALL DUMP2 tPrints 16 Hex contents after location
CALL  LSCRLF
DCR D iDecrement counter
INZ DUMP1
POP H ! POP D ! POP B | POP PSN 'Restore
RET

# PRINTSLINE ROUTINE... Prints startins
% This routine does NOT preserve HL but

location and contents of 16 brtes
leaves pointing to next location !!!

DUMP2: PUSH PSH ! PUSH D ! PUSH H 1Preserve
MY 1 D0 :Counter
MVl E,16 ‘Max to exit
DUMP3: MOV AM sContents of memory byte for printins
CALL  BINSHEX
CALL  LSPRINTSBC
CALL  LSPRINTS$SPACE
INR D +Increment counter
HOY A, D
CHP E
INX H
INZ DUMP3
CALL  LSPRINTSTAB
POP H iRestore oriainal value to HL
CALL  DUMP4 (Print sase data in character fornm
POP D ! POP PSH ‘Restore
RET
L 3 B it e i R S P s T Pt P P E P S S T P
# PRINTSCHARACTER ROUTINE ....... Prints the data in character form
DUMP4: WVI D.0 iCounter
{11 £,16 TMax
DUMPS: MOV AN
CPI 126 1126 or above ?
cP DUMPE
CPI 32
CH DUMPE
CALL  LSOUCH
INR D
MoV A:D
cnp E
INX H ‘Next brte
INZ DUMPS
RET
s
DUMPE. MVi A, 46 tPeriod rerlaces all non printing characters
RET
{ ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
LS$PRINTSBC: PUSH PSN iPreserve
MOV A:B
CALL  LS$OUCH
MOV A.C
CALL  LsOuCH
POP PSHW 1Restore
RET
' ::::::::::::::::::::::==I:::::===::::::::::::::::::::::::::::::::::::::::::::
L$PRINTSSPACE. PUSH PSH +Preserve
MVI A,32
CALL  LsOUCH
POP PSK ‘Restore
RET
* B e P s e P P P e P S T T T e TN
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78, LSPRINTSTAB: PUSH PSN 1Preserve
79: M1 A,9
80: CALL L$0UCH
B1: PP PSW Restore
82: RET
83. Q SERESE3II2==IESIooEEINCIEIZTEIISSEECaSEIIssISsosssssg@IsosSzsssnooszzsIzsoscs
84: # ASSEMBLER SOURCE LIBRARY .......... LSOUCH.LIB
BS. # PURPDSE: TO OUTPUT A CHARACTER TO PRINTER UIA BDOS CALL.CHARACTER MUST BE PRESENT
86. # IN ACCUMULATOR BEFORE CALLING
B7. ¢
86: "L$OUCH: PUSH PSK ! PUSH B ! PUSH D ! PUSH H :SAVE REGISTERS
89: L1 C.S tWRITE LINEPRINTER CCDE
90: MoV E.A + TRANSFER TO BDOS IS VIA E REGISTER
91. CALL BDOS sMUST BE PREVIOUSLY DEFINED
82: POP H ! POPD ! POP B ! POP PSN ;RESTORE REGISTERS
g4s RET
94: ' 22t i 2 -t b i 2 2 it 12 E P E F E P e E P A I F P P P F P R P E E E  E I P Y P R T E S T
95. # ASSEMBLER SOURCE LIBRARY ......... LSCRLF.LIB
96: # PURPOSE: TO OUTPUT TO PRINTER A CARRIAGE RETURN-LINE FEED COMBINATION
97. USING THE ACCUMULATOR.
98. #
99 LSCRLF: PUSH PSW 15AVE REGISTERS
100; LD A.CR :CR MUST BE DEFINED
101: CALL L$0UCH +LIBRARY UTILITY PROGRAM
102; L A:LF LF MUST BE DEFINED
103: CALL L$OUCH
104: POP PSK JRESTORE REGISTERS
108: RET
106: . TSRS IECCEI oSSR EL TSI oL T oo SR EIIE A SEEEEIEICISIECSCSIZEIISISZRII=TSRZ
107, « ASSEMBLER SCURCE LIBRARY ...... BINSHEX.LIB
108: # PURPOSE:TD CONVERT A BINARY NUMBER PASSED VIA THE ACCUMULATOR INTO THE HEX
109; + FORM WHICH IS QUTPUT TO THE PRINTER USING L$OUCH (LIBRARY PROG.)
110; # THE HEX UALUE AS TNO PRINTABLE CHARACTERS IS RETURNED IN BC PAIR
11+
1127 BINSHEX: PUSH PSN + PRESERVE
113: LI C:A +SAVE VALUE
114; AN 00FOH :MASK QUT LSB'S
115: RRC
116 RRC
un RRC
1187 RRC 1SHIFT TO LSB‘S POSITION
119: CALL BINSHEXL
120: MoV B.A JREADY FOR OUTPUT !
121; L1 A,C
122: ANI 000FH 7MASK OUT MSB‘S
1237 CALL BINSHEX1
1247 MoV C.A :READY FOR QUTPUT !
125: POP PSN :RESTORE
126: RET
127: ¢ :
128 BINSHEXL: ADI 48 1 THIS ENSURES THAT THE EGUIVALENT
129: CP} 58 JASCIT NUMBER IS PRINTED IF 0-9
130: cP BINSHEXZ
1310 RET
132. #
133: BINSHEX2: ADI 7 {ENSURES THAT ASCII LETTER IS
138: RET +OBTAINED
135: ' SSSEE=sIcozSs==sSIacCSosscIICoICIsCCIEEIsCSoSSTSoSssTsscossassszs=z=zs=asSsSacssss=zIs==s

block. We simply return the original values
tothe internal registers and execute a return
from the subroutine.

The coding for the initial section was
completed first, but as well as referencing
some of the library subroutines we placed a
reference to CALL DUMP2. This was in
effect a ‘dummy’ label placed into the initial
section so we could complete the coding for
this section without having to worry about
more detailed problems — such as are
involved with the printing of each line of
information.

The next stage in the development of the
coded solution was to write the subroutine
corresponding to the label DUMP2 whose
purpose is to print the contents of the 16
bytes that constitute a line. The starting
address for the line is held in the HL regis-
ter pair. The following notes apply to lines
27-43 of the source code.

First we save all registers by pushing
onto the stack, then as before we set up a
loop using a simple counter. This loop will
as before be executed 16 times. Using a
MOV A, M instruction we place each of the
sixteen memory location contents into the
accumulator and then print them by using
calls to subroutines BINSHEX,
LSPRINT$BC and L$SPRINT$SPACE.
As we step through the loop we use a INX
H instruction to point HL to the next loca-
tion to be examined.

In this way we are able to deal with print-
ing the hex form of a Line. Our Warnier-
Orr diagram tells us that having done this
we must print the same bytes in ASCII
character form. The solution is simple. . .
we reset the HL memory pointer by POP H
(which restores the original values) and
then we write another subroutine call using
a further ‘dummy label’.

In this case the dummy label is DUMP4
and it corresponds to the statement in
Figure 6 of ‘PRINT ASCII CHARAC-
TERS?’. Since the diagram indicates that no
further actions are required to complete this
‘bracket’ we simply restore the registers
that have still to be returned to their original
state and return from the subroutine.

The general pattern for the translation of
the Warnier-Orr representation to the final
coding should be becoming clear. Once you
have a completed diagram to the level of

-detail required to formalise the logic of the

problem you start coding ‘level by level’. If .
you reach a point where some required
action involves more coding than can com-
fortably be written in a few lines than you
place a call to another level of subroutines
using a ‘dummy label’. By doing this you
will be able to complete the routine you are
currently working on without getting invol-
ved with details on a lower level. Having
then coded one particular level you canin a
similar fashion concentrate your attention
on writing the subroutines for the next level
down — ie, the ones you used the ‘dummy
labels’ for. This technique is used at all
levels until all the ‘brackets’ in the Warnier-
Orr diagram have been translated.

The subroutine DUMP4 — ie, lines 46-
59 — uses a simple loop counter as in pre-
vious routines to print the contents of the 16
bytes. Since DUMP4 is now dealing with
the ASCII forms it is necessary to check
that the character is printable, ie, has an
ASCII code between 32 and 126. You will
see from the coding that cases where this is
not true result in a period being printed
rather than the character itself.

I have tried to provide sufficient detail of
all the stages in the development of the
example to enable the technique to be tried
on your own programming problems using
whatever hardware/software combinations
you have.

The essential points to bear in mind
are:

1. Express your problem in terms of
ordinary language.

2. Draw an elementary Warnier-Orr
diagram that is consistent with the most
fundamental aspects of the problem as
stated.

3. Iteratively refine the diagram by examin-
ing areas that you can define more exactly.
As the diagram grows it will be formalising
the logic of your problem and in fact solving
the design problem as well.

4. Choose whatever programming language
you feel is appropriate and then code the
solution ‘level by level’ using ‘dummy calls’
for statements that involve complex brac-
kets — ie, brackets which you feel may
involve more than just straightforward
coding.

-5. Continue level by level until you have

completed the lowest levels of subroutines.
To conclude, we can do little better than
restate what we have indicated by example
to be the main advantages of the technique.
We define a problem and by using Warnier-
Orr techniques we logically describe the
problem and at the same time solve the
associated program design-problem. We
also end up with a logically structured pro-
gram together with a diagram formally
documenting the structure of the problem
and the final coding. Because of this, such
programs suffer far less from debugging
problems and are very easy to maintain
since the ‘logical independence’ of the:
various sections is accomplished readily
with the ‘nested subroutine’ type of develop-

ment.
' (END]
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One of the areas where microcomputers
will be making their mark in the future is in
the processing of visual images. Of course
this is already being undertaken in certain
specialist laboratories where the analysis of
space photographs and the use of enhance-
ment techniques are the day-to-day
workload. Other research workers are look-
ing into the problem of pattern recognition
with a view to tying up the computer con-
trolled robots with a television image of the
scene where the robot is operating.

Amateur computer enthusiasts have, so
far, done verylittle in this field, but after my
article in PCW (April 1981) I received a
number of requests for information on
digitising video signals — so here’s some
further information on the subject.

The normal 625-line TV picture is
generated by interlacing two fields of 312.5
lines each, the field rate being 50 Hz (mains
frequency). The aspect ratio of the picture
is 4:3 and if we work in round figures this

Secondly, we can slow up the scanning
process by converting the fast-scan signal
to a slow-scan signal, or even by generating
the video signal by a slow scanning process
in the first place. We gain by being able to
manipulate the video signal at a rate which
the computer can handle but we lose the
ability to display movement. Slow-scan TV
is for still pictures, or, at best, a series of

“snapshots’ of a movement. This is no detri-

ment as far as computing is concerned, as
the computer will iormally be used to store
a single image.

When converting from a fast-scan signal
to slow-scan it is only necessary to have a
temporary buffer store to hold one line of
data as the whole picture is being repeated
at the fast rate. If, however, the original pic-
ture contains movement, it’s better to load
the whole picture at the fast rate into a tem-
porary picture store using TTL hardware
for the purpose. This will give us a kind of

You don't need a Cray 1 to do interesting things with images; even a micro can handle digitised video
(although not quite as quickly!). C Grant Dixon explains how.

DIGITAL VI

EO

‘snapshot’ as mentioned above, but it
involves a fairly large extra memory which
has to be interfaced to the computer —
unless, of course, we use the computer
memory itself and access it by DMA
techniques.

The actual conversion of the analogue
signal to a digital one is not possible by the
usual A/D techniques which employ coun-
ters operating over a given period. The
alternative technique, suitable for video fre-
quencies, uses a chain of comparators
(Figure 1) which gives an almost instan-
taneous digital value for the analogue input.
Potentiometers W and B are used to set the
voltages for white level and black level to
match the incoming video signal; the out-
puts A,B,C,D are then a digital representa-
tion of the signal in Gray code. This code
has the advantage that only one bit changes
at any level transition and it is less liable to
cause trouble with ‘glitches’ on the power

Fig 2 Converting fast-scan TV to slowscan TV with computer interface

means that we have 400 picture elements A A ‘
(pixels) along a line and 300 pixels in the b_‘)D—. A A
vertical direction, assuming a sequential
scan with nointerl acing. Thus in 1/50thsec
we have 120,000 pixels, a data transmis- B B B 8
sion rate of 6,000,000 pixels/sec. Can your e - BINARY e
computer cope with this rate of data flow? INPUT QUTRUT INPUT gmpm
Probably not! But there are several ways in c - x
which we can reduce this high-speed
requirement; first of all we can say that
each pixel can be described by a 4-bit word,
giving 16 possible grey levels, and packing De e —e D De — * D
two such words into one byte. This would
give a data transfer rate of 3 Megabytes/sec | rjg 3 Code conversion using hardware
which is still rather fast.
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DECIMAL BINARY GRAY CODE
0 0000 0000
1 0001 0001
2 0010 0011
3 0011 0010
4 0100 0110
5 0101 0111
6 0110 0101
7 0111 0100
8 1000 1100
9 1001 1101
A 1010 1111
B 1011 1110
C 1100 1010
D 1101 1011
E 1110 1001
F 1111 1000

Table 1 Comparison of Hex, Binary and

Gray codes

lines and elsewhere. Table 1 compares
Gray code with hex and binary.

A typical slow-scan converter adapted
for linkage to ‘a computer is shown as a
block diagram in Figure 2. For those people
who are not interested in SSTV as such,
and whose only concern is to be able to load

video information into a computer, the area
to the right of the dotted line can be ignored.
In the scan-converter, a 4-bit wide shift
register memory is used and a fast clock
shifts the video data along the register until
one line has been stored. This is then
replaced by a slow clock which delivers the

data at the output end of the shift register
during the next three frames of fast-scan
TV. This process is then repeated for a line
further down the picture until all lines have
been stored. The SSTV used by radio
amateurs has a square picture of 128 lines
with 128 pixels per line. Thus, every alter-
nate line of the fast-screen picture is sam-
pled and a few lines at the top and the
bottom of the picture are ignored. The total
storageage area for a picture to these stan-
dards is 8 kbytes, with each byte holding
two pixels. When SSTV is transmitted
each line of 128 pixels is sent in 60 ms

. approx 1 ms per byte or 500 ps
per pixel. Now a lot of useful computing
can be done in 500 ps and the digital video
signal which emerges from the shift register
memory can be read at a computer input
port and hence stored in computer memory.
Special effects, such as contrast enhance-
ment, can be achieved by using a look-up
table before storing the pixel.

If the digitised fast-scan signal (Gray
code) is converted to binary and then
reconstituted by a D/A converter, the
signal can be viewed on a TV monitor and it
will be found that, despite the A/D and D/
A conversion, the picture is still good
quality even though we have used only 16
grey levels. Conversion between Gray code
and binary can be performed by the circuits
of Figure 3; if you prefer doing it by
software then refer to PCW Sub: Set,
October 1981. The type of D/A converter
usually used for fast-scan video work is a
simple weighted resistor network as in
Figure 4; the resistors are in the ratio
8:4:2:1 to match the binary digits — the
largest resistor gives the smallest current
and corresponds to the LSB of the video
signal.

Another possible way of digitising a
video signal is shown in Figure 5; this is
only put in as a suggestion by the author as
it has not been tested in practice. We have
an 8-bit up-down counter which is con-
tinuously driven by a fast clock; the output
of the least 3ignificant five bits is conver-
ted to an analogue signal and compared
with the incoming fast-scan signal from the
camera. If it is of greater amplitude than the
camera signal, then the comparator
switches the counter to count down; con-
versely if it is lower, the comparator
switches to count up. The least significant
bit is likely to be oscillating rapidly when
the video signal is at a steady level so we
take the next four bits from the counter as
the digitised video signal (binary, not Gray
code) and this can be latched when
require. . For fast-scan TV, a clock fre-
quency of 12 MHz would give 6 Mega-
pixels/sec which is about right.

It is worth noting that an A/D chip has
recently appeared on the market as a ‘flash
digitiser’ capable of handling frequencies
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up to 15 MHz; this is the RCA CA3300D.
The main snag is the price:— in the region
of £66 per chip (summer 1982)!

Now we have the picture in the com-
puter’s memory we want to display it on the
VDU, which is, of course, a fast scan
device. Once again we run into problems
with speed, and the most promising answer
seems to be the elimination of the micro-
processor chip and the use of direct
memory access (DMA) with some form of
hardware interface, possibly using one of
the CRT controller chips. Clayton Abrams
has successfully used the 6843 CRT con-
troller for displaying stored pictures on a
monitor screen (see Ham Radio, July
1979). In my equipment, the picture in
computer memory is converted to a slow-
scan signal which is then sent to a separate
slow-to-fast scan-converter with its own 8k
memory which can be read out at high
speed.

Notice that with access time of 1 50 ns or
200 ns for a modern dynamic RAM chip,
the speed of the memory is no longer the
problem — it’s the speed of the processor
and the amount of processing needed which
is the limiting factor. Hardware circuits can
be used to eliminate the processing needed
when, for example, the two 4-bit pixels
have to be packed into or unpacked from
one byte. Figure 6 shows suitable circuits
for doing this. The 74LS 157 is equivalent
to a 4-pole 2-way electronic switch and the
74175 is a 4-bit latch used as a temporary
store. The switching must take place at a
speed which is twice the speed of the
memory address clock.

Perusal of PCW’s advertising pages, not
to mention the helpful equipment reviews,
reveals that most computer manufacturers
are keen to stress their machines’ capability
for high-resolution graphics or colour; very
few make any mention of any form of grey-
scale which is almost essential for picture
display, yet the CRT in the VDU is ideally
suited for displaying a full greyscale pic-
ture. When one comes to the adverts for
printers, however, it’s a different story.
Quite a few manufacturers illustrate their
machines with what looks like a photograph
emerging from the roller — despite the fact
that a printer is essentially a black and
white device; even thermal printers are un-
able to reproduce a satisfactory grey-
scale.

The secret is, of course, in the dot-matrix
print-heads which are so popular.
Examination of some newspaper
photographs reveals that they are com-
posed of lots of dots of ink which are closely
or sparsely spaced to give the overall
impression of the required shade of grey.
This is a task for which the dot-matrix prin-
ter is ideally suited as long as it is possible
to program each individual dot in the print-
head. Figure 7 shows the result obtained by
Martin Emmerson (G30QD) using a dot-
matrix printer to obtain a hard copy of a
slow-scan TV picture. In this case the pic-
ture resolution was 128x128 pixels and the
rather elongated appearance results from
the fact that the printer was not geared to
produce an equal number of dots/inch in
the horizontal and vertical directions.
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Fig 4 Digital to analogue conversion
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Fig 6B. Unpacking one byte into two
pixels. Note that ‘select’ is low to
select the A inputs and high to select
the B inputs.

To show how it is done, let us take an
example. . . the Thomson 96364 display
chip uses a rectangle for each character
measuring eight elements wide by twelve
elements vertically; within this area is the
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usual 5x7 matrix for the character proper,
the extra being inter-character and inter-
line spacing. If we divide the 8x12 area into
blocks of 4x4 elements and let each 4x4
block represent one pixel, then for a 64-
character line we have 128 pixels, and for
the 16 character lines of the display we
have 498 pixels (three blocks per character
in the vertical direction). Clearly on this
basis the VDU screen will not display a full
128x128 pixels picture but if we have a
printer whose print head has similar
characteristics it’s a simple matter to use a
bit of extra paper and print the whole
picture.

Each block of dots represents one pixel,
and by choosing to print any number of dots
from zero to 16 we can, in fact, have 17
levels of grey. Care is needed in choosing
which dots to print for a given value of grey
as it’s possible for the dots in adjacent
squares to join up and form an undesirable
patterning rather than the overall grey
effect which is desired. Figure 8 gives a set
of recommended pixels. The resolution of a
128x128 picture is not, of course, anything
like as good as a standard TV picture, but
does give an adequate picture for radio
amateur purposes and possibly for other
purposes also. Figure 9 shows a picture
which was stored in the memory of my
Triton computer, block shifted for tape
recording and sent to Alan Striong
(G3WXI) of Sheffield. Alan has a Nascom
with a different recording format, but a sim-
ple program was written to read the Triton

Siclrila

Fig 8

HHHH
]

tape into the Nascom memory as a hex-
dump whence it was fed to a specially built
fast-scan display. The original
photograph shows clearly how each pixel is
represented by two TV lines.

Figure 10 shows a picture printed by the
technique outlined above using an Epsom
MX100 printer, acknowledgements to
Alan Strong whose picture it is. Figures
11 & 12 show two pictures printed from my
Triton using an Anadex 9501 printer. This
printer uses approximately the same num-
ber of dots/inch in both directions and thus
gives the correct aspect ratio of 1:1. Not all
printers are able to do this, and if this
technique of picture printing becomes pop-
ular some manufacturers may have to mod-
ify their machines to give equal resolution
in both directions.

Another point to note is that the printed
dots may possibly be larger than the space
they are supposed to occupy due to the
lateral spreading of the ink in the paper,;
future experiments will attempt to improve

modify the pixels before they are stored
in memory.

The field of video computing is rapidly
expanding and offers a challenge to com-
puter enthusiasts who are looking for some-
thing different on which to exercise their
skills.

the plcture buy using a look-up table to

PCW welcomes approaches from would-be
writers, even those who have never appeared
in print before. In this game it’s often those
with practical experience who have impor-
tant things to say so we don’t mind if your
prose is less than perfect — providing sub-
missions have a sensible structure and
follow a logical sequence, we can take care
of the polishing.

If your article is already written, send it
in — taking care to ensure that your name
and address, together with a daytime phone
number if possible, appears on both the
covering letter and the manuscript. Manus-
cripts should, preferably, be typed or prin-
ted out (dot matrix output is quite acceptable)
but must be double line-spaced with ample
margins top and bottom and on each
side.

We can now accept articles on a limited
number of disk formats: standard IBM
3740 single-sided, single-density 8in, and
the following 5% in formats: Superbrain
SSDD 35-track; RML 380Z SSSD,; Sharp

MZ-80K/A DSSD, Cromemco SSSD,
Nascom DSSD, Rair/ICL DSDD, SD
Sales SSSD, Triton 35 track SSDD and
ACT Sirius 1 (CP/M-86 or MS-DOS)
single-sided. By prior arrangement we can
accept stuff over the phone by modem using
BSTAM at 300 baud but as we can only do
this during office hours (10am to 6pm) it’s
not exactly a cheap way of getting your arti-
cle to us! In the near future we hope to be
able to accept material by The Source and
Rewtel. Please note that if you want to send
your article in this way, it should be as an
ASCII file rather than as a ‘work file’ for
any one type of word processor — ie, use
your word processor to print the text to disk
instead of to paper.

Please note that we cannot undertake to
return manuscripts, diagrams and photo-
graphs, although we always try to return the
latter. We can only return disks if they are
accompanied by adequate postage and
packaging.

If you have an idea for an article or a

series, write us a letter outlining your ideas.
A one- or two-page synopsis giving the pro-
posed structure, sequence and content is
what we’re looking for. But before you send
anything to us, take a good look through
PCW to see what sort of articles get
published and to see what style of writing
we prefer (basically, avoiding promposity
at one extreme and flippancy at the other).
Also take a look through the Back Issues
advert to see what sort of things we have
already published — no point in re-inventing
the wheel.

Once you’ve sent off your article or pro-
posal, please don’t hassle us for a decision.
We receive far more submissions than we
can ever use and it takes us a while to sort
through them, acknowledge receipt and
give an opinion one way or the other. Please
be sure to tell us if you've sent the article to
another magazine — it would be very
awkward indeed if the same article appeared
simultaneously in two publications! Frank-
ly, we’re more likely to accept something
which has been offered exclusively to us.

Finally, we do pay for published work
but please be patient! Payment normally
follows about 4-6 weeks after publication.
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PCW SUBSET

Alan Tootill and David Barrow present more useful assembler-language subroutines. This is your
chance to help build a library of general-purpose routines, documented to the standards we have
developed together this this series. You can contribute a Datasheet, improve or develop one already
printed or translate the implementation of a good idea from one processor to another. PCW will pay
for those contributions that achieve Datasheet status. Contributions (for any of the popular processors)
should be sent to SUB SET, PCW, 62 Oxford Street, London WI1A 2HG.

280 anybase conversion

Last month we had the 6502 ter. These Z80 routines,
routine, XBIN, to convert an ANYNO/CTON/DEXBC
unsigned ASCII encoded are from Jim Chance of Bir-

numbér, in any base from 2 to
36, to a 32-bit binary number.
This prompted me to fish out

a set of routines in Z80 code,

mingham University. In the
input string, digits greater than
9 are represented by the
characters A to Z. Note the

meticulous validation of the

which I have had for some
1 ASCII encoded input.

time, to do a similar conver-
sion into the 16-bit HL regis-

Datasheet

;=ANYNO - gets base 2-36 number to HL

;/CLASS: 2

;/TIME CRITICAL? No .

;/DESCRIPTION: Gets +ve number to bimary in HL from digit

a0 strings at (DE) with base (eg, 2 for binary,
3! 16 for hex)in B8C.

;/ACTION: Start at left digit, get to binary (F=15, G=16 etc),
i add to partial result. If more digits, multiply by
g base and toop for more digits.

;/SUBr DEPENDENCE: CTON, DEXBC (tocat)

;/INTERFACES: A byte in RAM, pointed to by IX, is used to hold

Al the number of digits in the ASCII string and is
/! reduced during the routine to zero.
s/INPUT: (IX)=number of digits, BC=number base, (DE)=mleft digit.

;/0UTPUT: HL=binary number, NC=o.k.
s destroyed.

;/REGs USED: AF,BC,DE,HL,IX
;/STACK USE: 6

carry=error. (IX) AF,BC,DE

;/PROCESSOR: 280
ANYNO: LD HL,+0 ;zeroise result register. 21 00 00
AY1: Lo A, (DE) ;get ASCII digit. 1A
INC DE ;increment digit pointer. 13
CALL CTON jconvert chr to binary. Ch YY YY
RET € ;return cy set if invalid. [}:]
ce < ;compare chr with base B9
CCF ;and return with carry set 3F
RET € ;if not less than base. b8
ADD AL ;add 85
LD L,A sdigit 6F
LY A M sto 7C
ADC A, +0 ;partial CE 00
LD H,oA iresult. 67
DEC (IX+0) ;adjust digits teft to go. bd 35 00
RET ;return if zero, c8
PUSH DE ;else save digit pointer b5
PUSH BC ;and base, (4]
EX OE, HL ;get partial result in DE & EB
CALL DEXBC smultiply it by base into HL. b YY YY
POP 8C ;restore base and c1
POP DE ;digit pointer. b1
JR AY1 ;90 back for next digit. 18 E3
;CTON character to binary number, Carry=invalid.
CTON: Sug 30M ;return with carry set bs 30
RET C ;if digit tess than 0. D8
cP +10 ;ireturn with FE 0A
CCF ;carry clear if 3F
RET NC ;digit 0-9., 00
suU8  +7 ;return with carry set bé 07
RET C ;if digit >9 and <A. b8
P "Z41 sreturn with carry clear if FE 5B
CCF ;digit A=Z, else 3F
RET ;return with carry set. c9
;DEXBC 16-bit multiply ML=DE+*BC. carry=overflow.
DEXBC: LD A,+16 ;bit counter. 3 10
LD HL,+0 jIero answer. 21 00 00
JHXBL: SRL B g (B 38
RR C ;gets 1s bit of multiptier. 8 19
JR NC,HXB2 .; 30 02
ADD HL,DE : 19
RET C ;overflow return, 8
HXB2: EX DE,HL ;aet multiplicand to HL. EB
ADD  HL,HL ;double it. 29
EX DE,HL 3 EB
RET C ;overfloqw return. 08
DEC A g 3p .
JR NZ HXB1 ;loop for all bits. 20 F1
RET sreturn. 9

280 square roots

Steven Weller’s very fast

‘square roots (August’82) have

not gone unchallenged. Both
K P Leary of Chislehurst and
John Kerr of Glasgow have
sent amended versions and
pointed out that, in Steven’s
versions, the correct remain-
der is not always returned. As
KP puts it, since (n+1) - n?
=2n+1, extracting a square
root of k bits can leave a
remainder of k+1 bits, since
the largest remainder when
extracting n is 2n. In other
words, a 15 or 16 bit square
can have a 9 bit remainder

and a 31 or 32 bit square can
have a 17 bit remainder.

In the original DSROOT
the 17th bit of the remainder
is in the carry flag, though this
was not stated, but in SROOT
the 9th bit of the remainder is
actually set to zero.

There is very little to
choose between the two cor-
rected versions of the 16 bit
routine so, to counter John’s
move to take over the whole
of this issue’s SUB SET, we
give K P Leary’s verion in
Datasheet SQR15/16.

Datasheet

;=SQR15 - 15 bit square root.
;/CLASS: 2

;/TIME CRITICAL?: No
;/DESCRIPTION:

;/LENGTH: 35
;/TIME STATES: B43 max.
;/PROCESSOR: 280

If number -ve, NZ state, registers unchanged.
z state, 8 bit positive signed root

SQR16 - 16 bit square root.

SQGR1S calculates square root of 15 bit 2s

il complement positive number.
;7 SQR16 calculates square root of 16 bit unsigned
50 (assumed positive) number.
S/ACTION: Shifts pairs of bits in A, L left through A, L, H.

Trial subtraction from & times {(last remainder in H)
Subtrahend is 4 times (last part
New part root =

tuice (old root)

Else

;

af + next pair (in L).

417 root in D) + 1.

i + 1 if subtraction, 0 if not.
;/SUBr DEPENDENCE: None

;/INTERFACE: None

;/INPUT: Number in HL

;/OUTPUT: SQR1S5:

A0 SQR15 and SQR16:

e in HL, 9 bit positive signed remainder in DE.
;/REGs USED: AF, B, DE, "HL

;/STACK USE: Nitl

SQR1S: BIT 7,H ;test for negative number. CB 7¢C
RET NZ ;if so exit with Z flag unset. c0 B
SQR16: LD DE,40H ;set subtrahend to zero. 11 40 00
Lo A, L ;set up 24 bit accumulator 70
LD L,H ;in HL, A 6C
LD H,D s;high bits = 0. 62
Lo B,+8 ;set bit count. 06 08
OR A sclear carry. 87
We SBC HL,DE ;trial subtraction. ED S52
JR NC X ;jump +f successful 30 01
ADD MHL,DE ;else add back. 19
X: CCF sswitch carry to roll into 3F
RL ] ;subtrahend high bits in b. €8 12
ADD  ALA ;shift up next bit pair 87
ADC ML, HL ;in accumylator. ED 6A
ADD A, A ; 87
ADC  HL,HL ; ED 6A 1
DJUNZ W ;jump if not done. 10 fO
RLA soverflow of remainder to A. -7
LD L,0 ;root to HL. 64
Lo E N ;remainder to E. 5.0
LD D,A ;set remainder high bits. 57
Lo N,B ;set root high bits (=0) 60
XOR A ;set I state. AF !
RET sreturn. (4 ¥

KP also sent a corrected
version of the 32 bit routine,
appreciably faster than the
original. But John Kerr’s ver-

sion is faster by just about the
same amount again, so’ here it
is in Datasheet DSRTZ. The
essence of the improvement
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hinges on the fact that the low
order subtrahend, previously
held in BC, never changes
from its initial value of 4000
hexadecimal, so can enter the

program as immediate data.
This frees register pair BC
and saves using the ‘stacktop’

and all those time consuming
EX (SP),HLs.

Datasheet

;=DSRTZ - four byte integer square root .
;/CLASS: 2 (does not preserve flags)
;/TIME CRITICAL?: No
;/DESCRIPTION: Calculates square root of non-negative 32-bit
2s complement binarfy number, giving remainder.
Terminate if input is negative.
Store input in four low order bytes of working accum.
HL,A,C,IX; clear HL (high order accumulator word)
Clear DE (high order subtrahend; accumulates answer),
Take subtrahend from high order accum. HL,A,C
1f carry set (borrow required) add back in
Invert carry status and rotate into DOE
Multiply working accumulator HL,A,C,IX by four
;! Repeat to 16 times. Put remainder MSB into A.
;/SUBr DEPENDENCE: None
;/INTERFACES: None
s/INPUT: BC,DE contains input number (B is MSByte)
;/0UTPUT: 2 flag cleared if input was negative; else
;! BC,DE contains square root; remainder in A, HL

;IACTION:

NN e N e a e
PR

In order to calculate the
ECB, a parity mask is formed.
The highest 5 bits of this
mask index the bytes not from
the start of the data block but
from the end. The lowest three
bits index the bits within each
byte. Eg, the parity mask for
each bit in the byte that is
23rd from the end would be
10111 XXX where the Xs
would take values 111 down
to 000 for bits 7 down to O in
that byte.

The ECB is initially reset to
00000000 and each bit of the
data block is checked in turn.
If the bit is reset (0), no
action is taken, but if it is set
(1) then its unique parity
mask is exclusive-ORd with
the ECB. This inverts the bits

The completed ECB is a
collection of eight parity bits
such that bit O of the ECB
shows the parity of alternate
data bits, bit 1 shows the
parity of alternate pairs of
data bits, bit 2 shows the
parity of alternate groups of
four data bits, and so on in a
binary pattern. Any difference
found between the stored and
new ECB in EFIX will be a
binary pattern representing the
parity mask of one bit which,
because of inversion of that
bit, affected one ECB but not
the other. As this correction
code is exactly the same as
the parity mask, EFIX can
use the highest five bits to
index the byte in which the
error has occurred and the

;/REGs USED: AF,BC,DE,NHL
;/STACK USE: 2

;/LENGTH: 50

;/TIME STATES: 2792 max
;/PROCESSOR: 180

DSRTZ: BIT 7,8 ;find sign of input. cs 78
RET NZ ;and exit if negative. <o
LD A,B ;high order input in A,C 78
PUSH DE ;tow order in IX; origimal DS
EX (SP) ,IX ;contents of IX saved. Db E3
LD b,+0 ;clear high order 16 00
LD E,D ;subtrahend SA
Lo H,0 ;and top word of 62
Lo L,b ;working accumulator 6A
. LD B,+16 ;B8 is loop counter. 06 10
DSRI0C: SuB 40K ;take subtrahend from D& 40
SBC HL ,DE JHL,A,C. ED 52
JR NC,0SR20 ;if no borrow required jump 30 04
ADD A,40H ;else add back in. cé 40
ADC HL,DE ; ED 5A
DSR20: CCFi ;invert carry status 3F
RL E ;and rotate into answer, B 13
RL b ;modifying subtrahend. ce 12
ADD  IX,IX ;shitft po 29
RL <. ;working c8 11
RLA ;accumulator 17
ADC HL, HL ;two ED 6A
ADD IX,1x ;bits bp 29
fRL [ sto c8 11
RLA ;the 17
ADC HL ,HL sleft. ED 6A
DJNZ DSRI10 ;do sixteen times. 10 E?
RLA ;remainder MSB into A. 17
ce A ;set Z for valid result. 8F
POP Ix ;restore 1X oD E1
REY sreturn c9

of the ECB which are in the
same position as the set bits
of the parity mask.

lowest three bits to create an
inversion mask to re-invert the
corrupt bit in that byte.

Errorflags

The error correction routine
EFIX8 by John Kerr of
Glasgow printed last month
was the subject of a late
amendment which unfor-
tunately resulted in the
documentation giving false
information. The original ver-
sion used the N flag to signal
whether a correction had been
made but the output state of
the N flag is uncertain in the
amended version. In all fair-
ness to John, who did alter his
documentation accordingly, I
take full responsibility for not
correcting this part of the
Datasheet.

However, 1 do not feel par-
ticularly repentant as the inci-

dent does highlight the
necessity of careful attention
to flag conditions. The point 1
made last month about using
any handy flag result to carry
information out of, or indeed
into, a routine was that it
should be easy to test, perhaps
of greater importance is that
the exit flag conditions when
used to pass information ought
to be specifically set, and
commented on. Relying on the
happy accident that instruc-
tions immediately prior to exit
produce useful flag results is
risky when the slightest
change to a routine could des-
troy the whole set-up.

6502 data protecting

The two Datasheets ECALS
and EFIX6 are the 6502
versions of ECAL88 and
EFIXS8 printed last month and
- also sent by John Kerr.

To recap briefly on the
method used by the routines,
ECAL produces an error cor-
rection byte (ECB) for a data
block up to 31 bytes in length.
This can be appended to the
data before its storage or

transmission. On retrieving or
receiving the data and ECB,
EFIX calls ECAL to get a
new ECB for the data block
and compares it with the
appended ECB. The dif-
ference between the two ECBs.
gives a correction code which
is in effect an index to any
single bit which may have suf-
fered inversion during storage
or transmission.

Datasheet

;/=ECAL6 - Calculate error correction byte

;/cLass: 1

;/TIME CRITICAL?: No

;/DESCRIPTION: Calculates a one-bit error correction byte (ECB)

al to be appended to a data blovk of 1 to 31 bytes and
subsequently used by EF1X6.

g
J/ACTION: Abort if no of bytes = O or GTHAN 31

80 Initialise mask to 8 * (no of bytes) +7

! Clear ECHR

! fFor each byte in data block

5l fFor each bit in current byte

! If bit is 1 then ECB ECB ¥ mask
) Decrement mask

;/SuUBr DEPENDENCE:
;/INTERFACES: None
;/INPUT: Y = no of bytes
;/0UTPUT: Cy set: abort
i Cy reset:X=EC8B
;/REGs USED: X Y P MO M3
;/STACK USE: 3
;/LENGTH: 60
;/TIME STATES:

None
MO,1 points to 1st byte

Y,M0,M1 unchanged

63+175 per byte average

;/PROCESSOR: 6502

ECALS: CPY £520 ;terminate if no of bytes €0 20
8Cs EXIT2. ;is greater than 31 80 37
PHA ;save A and M2 48
Lba M2 ; AS 22
PHA ; 48
TYA ;move block Length to A and 98
SEC ;terminate with Cy set if 38
BEQ EXIT1 ;no of bytes = 0 f0 28
ASL A ;move no of bytes oA
ASL A ;into highest five bits of A and 0A
ASL A ;set lLowest three bits to get 0A
ORA £7 ;initial parity mask 09 07
STA M2 ;in M2 85 217
LDA M3 ;save M3 AS 21
PHA ; 48
Lox £0 ;clear initial ECB A2 00
Loy £0 ;and byte pointer index AO0 0O

ECLPY LDA (mo), Y ;move byte from data block 81 22
STA M3 ;into M3 85 12
TXA ;ECB into A 8A
LDX £8 ;set up bit count A2 08

ECLP2: ASL M3 ;move bit into Cy and 06 11
BCC SKiP2 CRMtE D b 5 4% 1. 90 02
EOR Mz ;then ECB ECB ¥ mask 45 12

sk1p2: DEC m2 ;next mask €6 22
DEX ;decrement bit count and [}
BNE ECLP2 ;repeat for all bits in byte 00 FS
INY ;point to next byte c8
LOX m2 ;check for end of block when Ab 22
cPX £8 ;parity mask is 7 ‘€0 08
TAX ;ECB into X AA

DU RO CHPITER
SYSIENIS
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e —————— EES—e——eeee—— Eersm) i
STA M2 ;if position is greater than 85 11
cPyY M2 ;no of bytes in bltock, terminating €4 12
BMI EXIT3 swith Cy reset if it is 30 12
TYA ;subtract index-from-end from 98
sec n2 ;no of bytes to give B IN)
TAY ;index-from=first-byte in Y ABo

TXA smake X a count to corrupt bit 8a
AND £7 ;using lowest 3 bits of 29 07
;repeat for all bytes in block 80 E& TAX scorrection code AA
:Ef e ;,i;’m:, 5 il 68 LOA  £0 ;move a '1' into a A9 00
STA M3 ; 85 11 EFLP1: ROL A ;in the same position 2A
EXIT1: PLA ;restore M2 68 DEX ;as the . CA
STA M2 ; 85 11 8PL EFLP1 sinverted bit 10 FC
LA ;restore A 68 EOR (m0) ¥ ;reinvert it and 51 12
EXIT2: RTS ; 60 STA M) Y ;restore it to data 91 11
- EXIT3: PLA irestore M2 68
STA M2 ; 85 12
EXITé: PLA ;restore X and A 68

TAX

Datasheet i : i

;

;=EFIX6 - Detect and correct a one-bit error in data block
;/CLASS: 1

oge
S/TIME CRITICAL?: No I Itur two.ste
;/DESCRIPTION: Examines a 1 to 31 byte data block with appended

sl ECB and corrects a singler bit error, .

S/ACTION: Abart if no of bByses = 0 or GTHAN 31 1 have been advised that passed by word of mouth

; alculate a 1

& €OR with stored €08 perhaps not all of SUB SET  along the trenches. Battalion
50 1) (e o e e QRS s e , readers are aware of the old HQ were surprised to receive
3 se use highest 5 bits to point at corrupt byte, ss d h d
;; terminating if error in ECB indicates corrupt story about the message, the request, Sen three an

3 byte outside block, lowest 3 bits to prod ¢ 1 i

;! a bit inversion mask and invert :orrﬂptob:"zf send relnforcem,epts’,we are fourper,lce’ R a'.re go“‘g to a'
/SUBr DEPENDENCE: ECALS - calculate ECB .going to advance’, being dance.” Try decimalising that!

;/INTERFACES: None

S/INPUT: Y = no of bytes excluding appended ECH
;! M0O,1 points to first byte

;
;/OUTPUT: Cy set: abort

;! Cy reset: no error found: Y = no of bytes

;7 error found: Y = no of corrected byte -1

I/REGs USED: Y P MO M

/STACK USE: 7 (including JSR ECALS)
S/LENGTH: 53
;/TIME STATES: Average 192 + 175 per byte
;/PROCESSOR: 6502
EFIX6: PHA ;save A and X 48
TXA 8 8A
PHA ; 48
JSR ECALS ;9et new ECB of data block 20 XX xx
BCs EXIT4 ;terminating if ECAL6 aborted BO 29
LDA M2 ;save M2 A5 21
PHA ; 48
TXA ;compare new and stored ECB 84A
EOR (mo) , v ;terminating if correction 51 22
cwp £8 ;code i§ too small to indicate c9 08
R I e o Wy
sh A groos oo EE s Gili O ¢4 ‘The biggest chip the world has ever seen, eh, Brian? I'm impressed
LSR A g, il conrupt Buse P ‘but aren’t we rather swimming against the tide a bit here?’
BQ@ JACORN
COMPUTERS BBC SOFTWARE CORpEI R
BBC Model “A” (in stock now) £299.00 ACORNSOFT Peeko Computer £9.95
BBC Model “B" (in stock now) £399.00 ACORNSOFT Defender £9.95
BBC Model “A" plus extra 16K memory £330.00 ACORNSOFT Monsters £9.95
ACORNSOFT Philosophers Quest £9.95
16K Hitachi memory (as fitted by ACORN) £31.00 ACORNSOFT Snapper £9.95
ACORNSOFT Arcade Action £11.90
FULL UPGRADE KIT (Genuine ACORN issue) £90.00 ACORNSOFT Desk Diary £9.95
Sinclair Mutant Invaders £3.95
UPGRADE KIT fitting charge £10.00  Sinclair Super Hangman (Hilarious! with sound) £3.95
Sinclair “B" Invaders (Just like the Pub version) £6.95
Sinclair Beebmunch (Like Snapper) £5.95
CASSETTE RECORDER Sinclair 3-D Maze (FAST & INTRICATE!) £3.95
Cassette Recorder (Pye) S £23.00 Sinclair WORD PROCESSOR £9.95
Cassette Recorder (Ferguson) £28.00 PRO-DIS Disassemble/Dump/Edit £9.14
Cassette Recorder (Sony) £37.95
Cassette lead (7 pin DIN/3 jacks) £5.00 PS for ATOM OWNERS!
Blank Cassettes (Scotch 3M) £0.70 DISATOM SUPER ROM 27 new words
plus FULL DISASSEMBLE £29.95
SOFTSWITCH 4X4K ROMS Software selectable, plug-in
PRINTERS PRO LOG ADC Board. Eight inputs for joysticks, paddles
Seikosha GP100A £225.00 achine inputs e
EPSON MX100 F/T Il £530.00
SMITH CORONA Daisy Wheel Printer £557.00 SEEEISEE BRSIEAS T RICE LIST
Printer Cable £18.40 PRICES ARE VAT INCLUSIVE

P&P £1.00 for orders under £100.00
Orders over £100.00 add £10.00
for a Securicor Delivery

MONITORS
14" Full colour MONITOR ELTEC SERVICES

(used in BBC computer programmes) £309.35 .

12 Green Screen MONITOR £126.00 217 Manningham Lane, Bradford
RGB Monitor Lead £5.00 Telephone: (0274) 722512
Monitor lead £5.00

Opening hours Mon-Fri 830 am-5 pm
Sat9- 12 (noon)
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ADVERTISEMENT

@loore on Kuma

Word processing for Sharp

User-friendly and user-oriented
are much over used words in
computing, but it is difficult to find
more suitable phrases to describe
the WDPRO word processing
package for the Sharp range.

It’s a really professional system,
that is probably better than you’ll
ever need. Its only drawback is the
price. At £39.50 and £79.95 for
cassette and disk respectively, you
might believe it is too cheap to be
true.

Well, it is true and Kuma can
provide an impressive postbag of
endorsements. They also supply a
““Layman’s (sorry, Layperson’s)
Guide’’ with a practical, step-by-
step, approach. If you can’t follow
this — give up computing and try
knitting.

Low cost photosetting

If you’re in a business or
organisation that buys typesetting,
take a careful note of the following.

A system is now available that
can slash typesetting costs by 60%.
Using a Sharp micro, the text is
typed and posted in cassette form
for specialist photosetting. The data
is fed directly into a photosetting
machine thus eliminating that
majar cost item — the compositor’s
time in retyping the text. How
about that Mr Zgorelec? For more
details phone John Felthan on 01-
778 2458.

VAT Panacea

Do you suffer from VATphobia?
Many small businesses do, which is
why Dean Software has brought out
a new version of its SOLID STATE
VAT accounting system called
EASIVAT.

It caters for over 200 entries per
month, produces monthly and
quarterly VAT payments at the
touch of a button, has full search
facilities, can generate end of year
profit and loss accounts, and many
more.

It’s available for Sharp microson
cassette at £39.50 but a disc version
will be here soon.

Other small business programs
from Dean Software include a
really useful ‘“electronic card
index*’ called SOLID STATE
Database and offering a full sort
and summary print facility that can
be changed at any time; and a
SOLID STATE Stock Control
package that can handle up to 200
items.

New Sharp software catalogue

The new Kuma catalogue
supplement for MZ80A & K costs
S0p or is free with your next order
and contains details of more than 30
additional programis.

We also have a new MZ80B
software catalogue and a Newbrain
software and accessories catalogue
which are available free of charge.

Kuma has

Exclusive distribution rights to
G.P. Ridley’s ‘‘Peeking and Poking
the Sharp MZ80K and MZ80A”*,
priced £4.30.

J§Newbrain software now (as a stop
press).

JkSigned distribution rights for
Professor Frank Georges’ Sporting
Forecast software for the Sharp
range and Newbrain.

JtAdded Seikosha printers to its
range of peripherals for the Sharp

range.

Your country needs you!

That’s right. If you have written
any software for the Sirius, Sharp,
Newbrain, Osborne-1 or Dragon,
don’t keep it to yourself.

Kuma believes the future lies in
software and has become the
leading publishing house for Sharp
and other micros. So contact us if
you would like your work
published.

Go forth and multiply

If you’ve outgrown BASIC on your
Sirius, Sharp MZ80B, A, K, you
will be glad to know that Kuma has
a Fig Forth for these systems.

This fully structured language
offers considerably faster program
development and execution, and is
particular useful for scientific and
education applications. And it
includes an incremental compiler,
text editor, virtual memory system
and, Sirius, a floating point option.

Kuma Forth conforms to the Fig
Forth International Standard and
can be yours by phoning Kuma.

But if that’s outside your interest
a very good value for money
modification to the Sharp BASIC
SA-5510 is available for MZ80A /K.

Called BAS MOD it costs only
£17.50 and provides over 100 new
facilities to make programming
easier and faster. For example
when an error occurs, BAS MOD
will give S0 messages to help find
the error. In other areas, single
commands réplace lines of program
in the basic BASIC.

BAS MOD allows a large degree
of ‘structure’ and care has been
taken not to retard original BASIC
instructions. Infact some have even
been speeded up!

Model figures

W hat you can with a calculator,
pencil and paper, you can now do
on the Sharp MZ80K/A with the aid
of Calc 3.1.

A simple, yet powerful version of
Calc I1, but faster and with almost
double the free memory, Calc 3.1
supports all that program’s usual
functions. Calc 3.1 is available in
both cassette and disc at £34.50 and
£54.50 respectively. Both give a
matrix size of 26 by 50.

Next to robbing the bank, Calc
3.1 is the second best thing for
improving your financial
figurework. A very useful spread
sheet calculator.

Character change
The Sirius has become Kuma’s
largest computer and we aim to
dispell the myth that there is little
software for this sophisticated
machine. Already we have a
number of packages, including
Forth, that old favourite Othello,
and of course Chedit.

Not heard of Chedit? It’s a new

‘character set editor that allows you

to edit any character by displaying
it on the screen and moving the
cursor to the position to be
changed.

The character set being edited is
held in a separate buffer from the
set in video ram. So the editing
process will not affect this until the
edited set is downloaded.

Chedit runs under both MS-DOS
and CPM86 on the 128K Sirius.

Kuma Computers

i Yok Koad Blakhentuedy B s SEe 1)

Limited =S
PROFESSIONALS IN, SOFTWARE
APPLICATIONS:INTERFACING

Sirius - 1.
The bestprice/performance
you've ever seen On a

personal computer: £2395 +
VAT For 128K, 1.2 Mbyte,
16 bit, available software
includes:- CP/M86, MSDO, ‘=,

Mbasic, COBOL, PASCAL,/\

Tt i wn #A9IAR il AC KUY

FORTRAN. etc. e,

Osborne - 1:You can take it /
anywhere. CP/M + 64K RAM, /-
Dual discs interfaces and =
Wordstar, Super Calc,
Mbasic. All for £1250.00 +
VAT. Ask us about additianal
software.

Newbrain:

The only professional micro
of this size: Phone us for
immediate FREE delivery +/

SOFTWARE CATALOGUE
Newbrain AD with onboard
display £229. +

VAT.

SHARP A + B;
Computers and systems
with a Wealth of software ]
applications programs. "
“WDPRO” WOrdprocessing,,.m/ /
Database, Accounts, Mail - /

f -

Lists etc. Phone Now forour \w'h‘ '
new Autumn 170 Program
Catalogue.

SHARP = KUMA=SOFTWARE
Printers:

Matrix-from€380.00 +VAT.
Epson Mx 80F/T3 NEC (C.itoh)
Daisywheel - from £476.50
+ VAT.

Brother 8300 Tec Star Writer

Applications: .
Direct experience of office applications,
phone us for advice on ledgers, stock
control, payroll and word processing.

Software: the established leader for Sharp
Computers.

MAIDENHEAD (0628) 71778

Kuma Computers Ltd.,11 York Road,

Maidenhead, Berks. SL6 1SQ.
Tel: (0628) 71778/9 Telex: 849462 TELFAC Kum

O Osborne O Name

Sharp
N CADDress .......coocovwveeiiia.n .

ewbrain (0 Sirius-1
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Hardly a month goes by without news of another
launch issue of a new computing title. We stopped
counting earlier this year when the total reached more
than 25 regular microcomputing magazines in the UK.

To read them all would, by our calculations, take
approximately a fortnight each month. And that would
be a superficial reading only! Confusion indeed.

As the first microcomputing magazine in Europe
(launched way back in 1978) we welcome competition.
But, frankly, there are only so many good editors in
the business. Only so many experienced editorial staff.
Only so many first class contributors. Somewhere,
quality must suffer.

One place where you can be certain editorial quality
will never be allowed to fall off is Personal Computer
World. PCW is one of the finest microcomputing journals
in the world. We constantly strive to stretch our own
and our reader’s abilities and comprehension of the
subject. We will not lower editorial standards in the
mad scrabble to gain new readers.

The truth is, astonishingly, that we do not have to.
Despite the plethora of magazines that cater only to
gamesplaying and yet another ‘learn Basic course’ and

Year SuAbscn'ption £11.50

In addition to 12 issues of PCW
(UK. only)

we will send you a copy of the
1983 Microcomputer Benchtest
Special completely free of charge.

Year Subscription £19.50

(You receive 24 issues, saving
(UK only)

yourself £3.50 off the full current
subscription price. Plus you
protect yourself against future
increases in cover prices and
postal rates which will probably
amount to a saving of £5.00 over
the period, plus, of course, the
1983 Microcomputer Benchtest
Special.)

Year Subscription £29.50

(You receive 36 issues, saving
(UK only)

yourself £5.00 off the full current
subscription price. Plus you
protect yourself against future
increases in cover prices and
postal rates which will probably
amount to a saving of £7.00 over
the period, plus, of course, the
1983 Microcomputer Benchtest
Special )

Subscribe to PCW
and get a free copy of the new

1983 Benchtest Special

CONFUSION NOW HATH
MADE HIS MASTERPIECE!

(Macbeth ILiii.)

despite the fact that we know that many of our readers
find PCW a challenge to read, sales of our magazine
continue to outstrip every other competitor in the busi-
ness. We thank you for that.

And as a concrete way of showing our thanks (and,
let’s be honest, of keeping our subscriptions growth
rate) we are offering a free copy of the new 1983
PCW Microcomputer Benchtest Special. Whether you
are taking out a new subscription or wish to renew
your subscription use the coupon opposite and we’ll
send you your free 1983 Benchtest Special
immediately. And to show that we care for those of
you who have already subscribed and who still have
several months of your subscription to run, if you
renew now we will add the copies still outstanding onto
the new subscription so that you can benefit from the
offer.

But don’t delay. The offer is only open for as long
as we have copies of the 1983 PCW Benchtest
Special. The last such Special sold out in a very short
time. Send off the coupon, today. And thank you for
reading Pesonal Computer World.

For a limited period only, here are the special offer rates for a subscription
to Britain’s largest selling microcomputer publication.

PLUS

We have now arranged for special first-off-the-press’ copies to be
mailed direct to subscribers which will ensure that they arrive either
on the same dI?y or one or two days in advance of national distribu-
tion in the UK.

PL

Existing subscribers can take advantage of any of the offers above.
Just tick the ‘this is an extension subscription’ box on the coupon and
enclose your payment. The additional copies will be added to your
existing subscription automatically. You do not have to wait until it
is time to renew (by which time this offer will probably have been
giLthdmwn). Save money by extending your subscription today!

We have completely reorganised our Subscriptions Department and
any problems, change of address, special requests etc. etc. will be
promptly dealt with by an extremely ‘user-friendly’ human being
should you need to write to us.

We send subscription copies of PCW in a tough polythene wrapper.
It wdx'Il reach you promptly every month, unfolded and in good
condition.

You can pay for your subscription to PCW by cheque, postal order
or by using Barclaycard (Visa)/American Express or Access. And
you don'’t even need a stamp for your envelope. Use the coupon on
the right.

Why do more people read PCW than any other microcomputing
magazine in Europe? Subscribe today!
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Welcome to the confusing world of the
microcomputer. First of all, don’t be fooled;

there’s nothing complicated about this
business, it’s just that we’re surfounded by an
immense amount of necessary jargon. Imagine
if we had to continually say ‘numbering system
with a radix of 16 in which the letters A to F
represent the values tén to 15 when instead we
can simply say ‘hex’..No doubt soon many of
the words and phrases we are about to explain
will eventually fall into common English usage.
Until that time, PCW will be publishing this
guide — every month.

We’'ll start by considering a microcomputer’s
functions and then examine the physical
components necessary to implement these
functions.

The microcomputer is capable of receiving
information, processing it, storing the results
or sending them somewhere else. All this
information is called data and it comprises
numbers, letters and special symbols which can
be read by humans. Although the data is
accepted and output by the computer in
‘human’ form, inside it’s a different story — it
must be held in the form of an electronic code.
This code is called binary — a system of
numbering which uses only Os and Is. Thus in
most micros each character, number or symbol
is represented by eight binary digits or bits. as
they are called, ranging from 00000000 to
1.

To simplify communication between
computers, several standard coding systems
exist, the most common being ASCI
(American Standard Code for Information
Interchange). As an example of this standard,
the number five is represented as 00110101 —
complicated for humans, but easy for the
computer! This collection of eight bits is called
a byte and computer freaks who spend a lot of
time messing around with bits and bytes use a
half-way human representation called hex. The
hex equivalent of a byte is obtained by giving
each half a single character code (0—9, A—F):
0=0000, 1 =0001, 2=0010, 3=0011, 4=0100,
5=0101 .... E=1110 and F=1111. Our
example of 5 is therefore 35 in hex. This makes
it easier for humans to handle complicated
collections of Os and 1s. The machine detects
these Os and Is by recognising different
voltage levels.

The computer processes data by reshuffling,
performing arithmetic on, or by comparing it
with other data. It’s the latter function that
gives a computer its apparent ‘intelligence’ —
the ability to make decisions and to act upon
them. It has to be given a set of rules in order to
do this and, once again, these rules are stored
in memory as bytes. The rules are called
programs and while they can be input in binary

This is our unique quick-reference guide, reprinted every month
to help our readers pick their way through the most important
pieces of (necessary) jargon found in PCW. While it’s in no way
totally comprehensive, we trust youll find it a useful introduction.
Happy microcomputing!

NEWCOMERS START HERE
N

or hex (machine code programming), the usual
method is to have a special program which
translates English or near-English into machine
code. This speeds programming considerably;
the nearer the programming language is to
English, the faster the programming time. On
the other hand, program execution speed tends
to be slower.

The most common microcomputer language
is Basic. Program instructions are typed in at
the keyboard, to be coded and stored in the
computer’s memory. To run such a program
the computer uses an interpreter which picks
up each English-type instruction, translates it
into machine code and then feeds it into the
processor for execution. It has to do this each
time the same instruction has to be executed.

Two strange words you will hear in
connection with Basic are PEEK and POKE.
They give the programmer access to the
memory of the machine. It's possible to read
(PEEK) the contents of a byte in the computer
and to modify a byte (POKE).

Moving on to hardware, this means the
physical components of a computer system as
opposed to software — the programs needed to
make the system work.

At the heart of a microcomputer system is
the central processing unit (CPU), a single
microprocessor chip with supporting devices
such as buffers, which ‘amplify’ the CPU’s
signals for use by other components in the
system. The packaged chips are either soldered
directly to a printed circuit board (PCB) or are
mounted in sockets.

In some microcomputers, the entire system is
mounted on a single, large, PCB; in others a
bus system is used, comprising a long PCB
holding a number of interconnected sockets.
Plugged into these are several smaller PCBs,
each with a specific function — for instance,
one card would hold the CPU and its support
chips. The most widely-used bus system is
called the S100.

The CPU needs memory in which to keep
programs and data. Microcomputers generally
have two types of memory, RAM (Random
Access Memory) and ROM (Read Only
Memory). The CPU can read information
stored in RAM — and also put information
into RAM. Two types of RAM exist — static
and dynamic; all you really need know is that
dynamic RAM uses less power and is less
expensive than static, but it requires additional,
complex, circuitry to make it work. Both types
of RAM lose their contents when power is
switched off, whereas ROM retains its contents
permanently. Not surprisingly, manufacturers
often store interpreters and the like in ROM.
The CPU can only read the ROM’s contents
and cannot alter them in any way. You can buy
special ROMs called PROMs (Programmable
ROMs) and EPROMs (Eraseable PROMs)
which can be programmed using a special
device, EPROMs can be erased using ultra-
violet light.

Because RAM loses its contents when power
is switched off, cassettes and floppy disks are
used to save programs and data for later use.
Audio-type tape recorders are often used by
converting data to a series of audio tones and
recording them; later the computer can listen to
these same tones and re-convert them into
data. Various methods are used for this, so a
cassette recorded by one make of computer

won’t necessarily work on another make. It
takes a long time to record and play back
information and it’s difficult to locate one
specific item among a whole mass of
information on a cassette; therefore, to
‘overcome these problems, floppy disks are
used on more sophisticated systems.

A floppy disk is made of thin plastic, coated
with a magnetic recording surface rather like
that used on tape. The disk, in its protective
envelope, is placed in a disk drive which rotates
it and moves a read/write head across the
disk’s surface. The disk is divided into
concentric rings called tracks, each of which is
in turn subdivided into sectors. Using a
program called a disk operating system, the
computer keeps track of exactly where
information is on the disk and it can get to any
item of data by moving the head to the
appropriate track and then waiting for the right
sector to come round. Two methods are used to
tell the computer where on a track each sector
starts: soft sectoring where special signals are
recorded on the surface and hard sectoring
where holes are punched through the disk
around the central hole, one per sector.

Half-way between cassettes and disks is the
stringy floppy — a miniature continuous loop
tape cartridge, faster than a cassette but
cheaper than a disk system. Hard disk systems
are also available for micro-computers; they
store more information than floppy disks, are
more reliable and . information can be
transferred to and from them much more
quickly.

You, the user, must be able to communicate
with the computer and the generally accepted
minimum for this is the visual display unit
(VDU), which looks like a TV screen with a
typewriter-style keyboard; sometimes these are
built into the system, sometimes they’re
separate. If you want a written record (hard
copy) of the computer’s output, you'll need a
printer.

The computer can send out and receive
information in two forms — parallel and serial.
Parallel input/output (1/0) requires a series of
wires to connect the computer to another
device, such as a printer, and it sends out data a
byte at a time, with a separate wire carrying
each bit. Serial 1/0 involves sending data one
bit at a time along a single piece of wire, with
extra bits added to tell the receiving device
when a byte is about to start and when it has
finished. The speed that data is transmitted is
referred to as the baud rate and, very roughly,
the baud rate divided by ten equals the number
of bytes being sent per second.

To ensure that both receiver and transmitter |
link up without any electrical horrors,
standards exist for serial interfaces; the most
common is RS232 (or V24) while, for parallel
interfaces to printers, the Centronics standard
is popular.

Finally, a modem connects a computer, via a
serial interface, to the telephone sytem
allowing two computers with modems to
exchange information. A modem must be
wired into the telephone system and you need
British Telecom’s permission; instead you
could use an acoustic coupler, which has two
obscene-looking rubber cups into which the
handset fits, and which has no electrical
connection with the phone system — British
Telecom isn’t so uppity about the use of these.
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| Our bi-monthly guide to microcomputing systems. Updates should be sent to:

Dick Olney, PCW, 62 Oxford Street, London W1A 2HG.

Hardware

Software

Miscellanco

(Documentation)

P/P

ABC 26 (£4500) Al 09237-70578(19) 64k RAM: Z80A: dual 8* CP/M: MP/M Basic: Options: 10Mb H/D
4 F/D (2.3Mb): 12, 24 x 80 VDU: Cobol: Fortran: Pascal. £4000. BT 4/81 (S).
2 x RS232 ports: 3x P/P
ABC 80 Datormark Ltd: 16-40k RAM: Z80A: C: 12", DOS Basic (16k ROM: Colour video graphics with UHF
(£738) 97 44896 16 x 40 b&w VDU: 4680 bus: Fortran: Pascal: A: output. Viewdata compatible.
IEE 488: RS232 port. Muiti user Basic. Loudspeaker. Numeric keypad.
Options: dual $%"’ F/D (320k) £895:
dual 8°* F/D (2 Mb). BT 1/80. (1)
ACT Sirius ] ACT 021 501 2284 (50) 128-512k RAM: 8088: dual 54" CP/M 86: U: Basic 8% High res graphics. Options:
(£2395) F/D (1.2M): 12, 25 x 80 VDU: Cobol: Fortran: Pascal 10 Mb H/D: dual 5% F/D
2 x RS232 ports: 2x P/P (2.4 M) BT 2/82.(S)
Adler Alphatronic Adler 01-250 1717 48-64k RAM: 8085A: dual 5%’ F/D  CP/M: Basic: CBasic: With 80 cps printer and dual F/D
(£1895) (1Mb): 12, 24 x 80 VDU: S/P: P/P Fortran: Cobol £2345 (inc CP/M). (S)
Altos ACS 800-2 logitek: 0257 426644 64k RAM; Z80A; dual 8’ CP/M: Basic: CBasic: -Single user. Options: DMA.
£2995) (33) F/D (1 Mb): 2 x RS232 ports: Cobol. Floating point processor.
2P/P. Phototyping board.
Altos ACS 8000- As above, 280k RAM: Z80A: single CP/M: MP/M:; Basic: Multi-user/multi tasking. Up
10 (£6675) 8** F/D (500k): 10 Mb H/D: Cobal: Fortran: APL. to 4 users. Options: 10 Mb: mag
6 x RS232 ports: P/P: network Pascal. tape backup (S + H).
RS422 port: DMA
APL Signet Micro APL: 01-834 2687 64k RAM: Z80A: dual %" F/D CP/M: APL: Basic: U: Desktop APL computer with self
(£1750 or £130pm) (380k): 2 x RS232 ports. Fortran: Cobol: Algol: teaching course. (S)
Forth
Apple 11 Apple (UK) 0442 16-48k, RAM: 6502: 8 1/0 slots. OS: Basic: Pascal: 280 x 192 high resolution graphics:
(£695) 48151 (200 +) Fortran: Cobol. Pilot Option: single 5% F/D (] 16k) £349.
Apple 111 (£2496) As above 128-256k RAM: 6502B: dual %" F/D  SOS: Basic: Pascal: Options: single S " F/D (143k) £384:
(286k): 12", 24x80 VDU: RS232 port: SMb HYD £2256. (E) BT
P/P. _ 5/82
Atari 400 Atari UK: Slough 16k RAM: 6502: Cint: OS (10k ROM): High resolution colour graphics.
(£200 inc VAT) 3334 cartridge slot: 24 x 40 TV int: Basic (8k ROM). 4-channel sound. Four games
touchpad k/b: Pilot: A: controlier/light pen sockets.
Opt: C £50 BT 10/80. (1/B).
Atari 800 As above. 16-48k RAM: 6502: C int: 0S(10k ROM) Basic As above. Software & RAM on
(£500 inc VAT) 2 x cartridge slots: 24 x 40 TV (8k ROM): Pilot cartridge modules. Up to 4 disk
int: Opt: single % A: Forth; MBasic drives RS232C int £135. BT 10/80.
F/D (90k) £300: 16k RAM £65. (1/B).
Atom (£120) Acorn: 0223 245200 2-12k RAM: 8-16k ROM 6502: Full Basic in 8k ROM: A High resolution graphics o bigger
(160) K/B: Cint: TV int: 20 I/0 lines: Cass ©/S: Lisp: model: Single %’ F/R
1 P/P. Options: 80 col printer £199, Forth £297 B/ /80 (B)
Prestel adaptor £120. .
BASF 7120 BASF: 01-388 4200 88k RAM: 2xZ80A:3x 54" F/D DOS: (OASIS) Ex Basi H/D available. Also 7125 with
(£4400) (12 (480k): 12, 24 x 80 VDU: Cobol U. A: CP/M 960k F/D £4900 and 7130 with single
RS232 port: P/P F/D (430k) & SMb H/D £6300. Disk
controlier has own Z80A. BT 9/80
BBC Micro BBC Micro Systems 16-32k RAM: 32k ROM 6502: C int: MOS: Basic A: Pascal Video text & second processor int, 32k
(£299 inc VAT) 0933 79300 TV int: RS423 port: P/P: Option: Logo: Forth: Lisp miodel with Econet and disk interface
single 54"’ F/D (100k) £230 £399. BT 1/82(I)
Bonsai SM3000 Bonsai 01-580 0902 64k RAM: Z80: dual 54" F/D CP/M: Basic: Cobol. Many floppy and hard disk options.
(£1995) (700k): 12”, 24x80 VDU: RS232 port: Pascal: Fortran Applications software avail. from

Bonsai.

Computers Lynx Computers Ltd 0223 48-192k RAM: Z80A; 24x40 TV int: Basic 248 x 256 colour graphics (8 colour).
(£225 inc VAT) 315063 (TBA) Cint: RS232 port CP/M compatible 5%4** F/D & printer
avail soon. (B)
Canon BX-3 Canon 01-680-7700. 32k RAM: 6809: dual 5%’ OS: Basic: A. Fully integral unit. Extensive
(£3000) F/D (640k): 28 char display: Cobol: Pascal applications support offered on
80 cps printer: 3 x RS232 port: all Cannon Machines. Options: dual
P/P. dual 54" F/D (640k) £1500.
Canon CX-1 As above. 32k RAM: 6809: dual 5'%*’ OS: Basic: A: Price includes instaliation &
(£2850) F/D (640k): 12°°, 24 x 80 VDU: training. Extensive application
3 x V24 ports: P/P: light support offered. Options: dual
pen. 8’ F/D (1Mb) £3300.(S)
Canon TX-25 As above, 16-32k RAM: 6809: C: Basic: A Fully integral unit. Cassette is Cannon’s
(£1450) 20 char display: 26 col, 2.4 Ips own design (8k). Can be used with
printer. Option: 2 x RS232 port. communications. (S).
Clenlo Pronto Clenlo Computing 64k RAM: Z80: dual 8’ F/D CP/M: CBasic-2: With 2.4Mb F/D £3105. Also H/D
(£2825) Systems Ltd: (1 Mb): 3S/P: 2 P/P. Pearl 1: U Fortran: systems with 5-20 Mb H/D
01-670 4202 (TBA) Cobol: Pascal & tape drive £5430,
Cleno Tabie Top 525 As above 64k RAM: Z80 dual 54 F/D: 2xS/P  CP/M: MBasic: W/P Wordstar & Logicalc included in price.
(£1750 Many options

List of Abbreviations
A Assembler

C Cassette
E Extensive
F/D Floppy disk

BT Bench Tested

G/C Graphics card
H Hardware
H/D Hard disk

I Introductory
Int  Interface

M/A Macro assembler
N/A Not available
N/P Numeric pad
0O/S Operating system
P/P Parallel port
Please note: Software items listed in italic are not included in the basic price of the equipment. All prices are exclusive of VAT.

Software

S/P  Serial port
T/E Text editor
TBA To be announced

Utility
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Colour Genie (£200
inc VAT)

ributor/s
o Dealers)

Lowe Electronics
0629 4057 (100+)

NSTORE

Hardware

16-32k RAM: Z80: 16k ROM: Cint:
24x40 TV int: Audio port: RS$232 port:
P/P

Soltware

ExBasic

{Docamentation)

Miscellaneous

160x96 colour graphics. 16k RAM
£30. Many options inc joysticks and
light pen. F/D avail soon. (B)

Columbia PC (£2800)

Icarus 01 485 5574 (50)

128k RAM: 8088: dual 5'%4’* F/D
(640k): 24x80 VDU: 2xRS232 ports:
P/P: 8 expansion slots

MS-DOS: CP/M 86:
Basic: Cobol: Fortran:
Pascal

1BM PC compatible. With integral
:{S;D (5 Mb) £4200 or (10 Mb) £4550

Comart Communicator
(£1895)

Comart 0480 215005
(25

64k RAM: Z80A: dual 5%’ F/D
(780k): 2S/P: P/P.

CP/M: MP/M Basic:
Cobol: Fortran: Pascal

With 1.5 Mb F/D £2195. With 4.8 Mb
H/D & 790k F/D £2995.

Option: 18 Mb H/D. £3895 Also CP100
range with 8086 & 128k-1Mb RAM
from £2295. Expandable to
multiuser/multitasking. (S).

CommodorePET 16k,
& 32k (£550, £695)

Commodore: 0753
79292 (150)

16-32k RAM: 6502: C: 127
25x40 VDU 1EEE-488 port:
Options: dual 5%’ F/D (343k)
£695: same but (1018k) £895

0/S: Basic (in 8k
ROMY): Forth: Pilot:
Pascal: Comal: Lisp: A

CBM 8032 with 80-col screen (32-96k)
BT 12/80. £895 Field
service avail. (1).

Commodore Vic 20

Commodore: 0753 79292

5-32k RAM: 6502: Cint: 22x23 TV int:

Basic

Graphics 3 tone sound generator. Will

(£200 inc VAT) (150) S/P: P/P: Games int. interface to PET. Option: single 54
F/D (170k). BT 9/81(S).
Commodore 500 Series  As above 128-896k RAM: 6500: 25x40 TV int: 0/8: Basic: CP/M: High res. 16-colour graphics. Second
(From £659) P/P Pascal: Forth: Cobol: processor option: Prestel facility avail.
Fortran
Commodore 700 Series  As above 128-896k RAM: 6509: 24x80 VDU: As above 8088 or 80 second processor option
(From £995) Option: dual 5%4" F/D (IMb): 1EEE- Tilt and swivel screen.
488 port: RS2332C port.
Commodore 64 (£299)  As abovas 64k RAM: 6509: 25x40 TV int: C int: Basic Second processor option. 320x200
RS232 port: P/P colour graphics. Option: Joystick:
Light pen
Comp'ucorp625 Compucorp: 01-907 0198 48-60k'RAM: Z80: dual 5% F/D Basic: A: Fortran: 1EEE-488 Controller and S100
(£6000) an (630k): 9°*. 16x80 VDU: Pascal: U int. Many applications packages
40 col printer: RS232 port, P/P. avail. (E).
Compucorp 655/ As above 60k RAM:. Z80: Up to 4x5%"’ i As above Prices incl installation and
665/675/685 F/D(160k-2.4 Mb): 9°’, 20x80 training. Opt: 10-20 Mb H/D
(from £5050) or12"* 20x80 or 20°’ 60x80

VDU: 40-col printer; RS232 port.

Cromemco System
Zero/DDF, System 2,
System 3, System
Z2H. (£1975/£3095/

Datron: 0742
5854%90. Comart:
0480 215005 (25)
MicroCentre: 031-

64k RAM: Z80: dual 5%""

F/D (390k) on System Zero, System 2 &
Z2H: dual 8"’ F/D (1.2 Mb)

on Sys 3: 10 Mb H/D on Z2H:

CDOS: Basic: Cobol:
Fortran: RPG II:
Lisp: A: W/P: Multi-
user Basic. Cromix.

System 2 & 3 expandable
to Multi-user (max 7)
Also ‘D’ series with 6800/
Z80A dual processor from

£4495/£6585). 556 7354 (18) S/P: P/P. CP/M £3620. Options: dual 8’ F/D (996k):
. 11.2Mb H/D. BT 10/79 (E).
Commodore 500 Series As above 128-896k RAM: 6509: 25x40 TV int: O/S: Basic: CP/M: High res. 16-colour graphics. Second
(From £659) P/P Pascal: Forth: Cobol: processor option: Prestel facility avail.
Fortran

Commodore 700 Series  As above 128-896k RAM: 6509: 24x80 VDU: As above 8088 or 280 second processor option
(From-£995) Option: dual 5%!' F/D (1Mb): 1EEE- Tilt and swivel screen.

s 488 port: RS2332C port.
DALl (£595) Data Applications 48k RAM: 8080: C int: 24x60 Basic (ROM): U Colour graphics up to 255 x 335:

(UK): 0285 2588 VDU int: RS232 port: over 3 notes & noise generator:

(@) 20 industrial ints. option: dual 5%’ PAL O/P to TV: Paddle int: H

F/D £595 maths option. (1). BT 10/80.
Diablo 3000 Business.Computers 32k RAM: 808S5: dual 8" F/D DOS: Basic: DACL: Selection of business packages
(£6250) Ltd: 01-207 3344 (1.3 Mb): 127, 24x80 b&w VDU: A:U. included (S).
45 cps printer.

Digital Micro- Digital Microsystems 64k RAM: Z80A: dual 8" F/D CP/M: CBasic: Expandable to multi-user system
systems DMS-3 0734 343885 (14) (1.14Mb): 3xRS232 ports: Cobol: Fortran: with 10-28 Mb H/D. Extensive
(£3530) 1xRS422 port: P/P. Pascal: PL/I software avail. (S).
Digital Micro- As above 128-512k RAM: Z80A: single 8’ CP/M: Basic-E: Port expander to enable up to
systems DMS-4 F/D (500k): 11 Mb H/D: 4x CBasic: Cobol: 10 workstations under M/PM.
(£4395) RS232 ports: P/P. Aortran: Pascal. Options; 128k RAM £1295: up to 9%6Mb

H/D. (H).

Dragon 32 (.é200

Dragon Data 0792

32-64k RAM: 6809E: 16x32 TV int:

Basic

9 colour 256x192 high resolution

inc VAT) 580651 (50+) Cint: P/P graphics. Option: Joysticks BT 8/82
Durango F-85 Comp Ancillariés: 64k RAM: 808S: dual 5%’ F/D 0/S: D Basic: CP/M: Up to S work stations:.fully
(£4995) 0784 36455 (12) (1 Mb): 9°*, 16x64 green VDU: integrated system. Options:

132 col 165 cps printer: N/P.

CBasic: Micro
Cobol.

additionai duail 5%°' F/D (1 Mb):
12-24 Mb H/D.(S).

Eagle I1, I11 and IV

Mediatech Bus Syst

64k RAM: Z80A: dual 5%’ F/D

CP/M: CBasic: Cobol

Many different configurations

(from £2350) 01 903 4372 (768k and 1.5Mb) or single 5%’ F/D Pascal: Fortran available. Full range of applications
(784k) with 10Mb H/D: 2xRS232 ports: software
2x P/P
Equinox 200 Equinox: 01-739 2387 64-512k RAM: Z80: 10 Mb- CP/M: CBasic: Cobol: Multi-user MVT/FAMOS A
(£7500) (N/A) 1200 Mb H/D: 6xS/P: 1 P/P. Fortran. available in place of CP/M. 16-bit

version (Equinox 300) £10,000. (S&H).

Fortune 32:16 (£4375)

Fortune Systems
01 938 1721

256-512k RAM: MC 68000: dual 5%’
F/D (800k): 12°*, 25x80 VDU: S/P:
P/P

FOS: CP/M: Basic:

Pascal: Cobol: Fortran: C

Expandable to full multi-user system.
High res colour graphics

Gecas 64/2 (£3305)

Grecas Micros 01 629
3758

64k RAM: Z80A: dual 8"’ F/D
(2.4 Mb): S100 bus.

CP/M: Cobol: Basic
Pascal Fortran

* Upto 4.8 Mb F/D. Expandablc to

muiti-user/multitasking system.

List of Abbreviations

A Assembler G/C Graphics card M/A Macro assembler S Software

BT Bench Tested H Hardware N/A Not available S/P Serial port

C Cassette H/D Hard disk N/P Numeric pad T/E Text editor

E Extensive 1 Introductory O/S Operating system TBA To_ t?e announced
F/D Floppy disk Int Interface P/P Parallel port U Utility

Please note: Software items listed in italic are not included in the basic price of the equipment. All prices are exclusive of VAT.
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Machine
(P’rive from)

Main Distributor/s

{No. of Dealers)

Hardware

Software

Miscellaneous
(Documentation)

2xRS232 ports: HP-1B port. Options:
dual 4"’ F/D (500k) £1693

Fortran: Pascal

Gemini Multiboard Micro Value 02403 64k RAM: Z80: 25 x 80 VDU int CP/M: Basic Cobol: Modular system. Other aptions inc
(£500) 28321(7) (with Z80): Option: dual 5%’ F/D Pascal Fortran ROM board & EPROM programmer.
£690. AP/L: BT 2/82 (H&S).
Gemini Galaxy 1 As above 64k RAM: Z80A: duai 5%" F/D CPM.: Basic: Cobol: Options: dual 5% " FD (800k): dual 8"
(£1450) (800k): 12", 25x80 VDU: RS232 port: Fortran: Pascal: F/D (2.4Mb)
P/P: Cint AP/L: A
Gimix System 68 SEED: 05433 78151: 16-64k RAM: 6800/6809: dual 5%’ 0S-9: Flex Basic: Pascal:  With dual 8"’ F/D (2 Mb) £2500.
(£2000) Windrush 0692 505189 F/D (500k): 2xRS232 ports. A: Dis A: T/E:U Designed as development system for
industrial control. (H).
Genie I Lowe Electronics: 16k RAM: Z80: 500bps C: Basic (12k ROM): Options: single 5% " F/D (184k)
(£299) 0629 2430 (N/A) 16 x 64 TV int: extra C int: 1 P/P Pascal: A M/A: Fortran £220; dual 54" F/D (368k) £375 (I)
Also Genie IT with numeric keypad and
function keys but no cassette (same
price as I).
Genie I11 (£1900) As above (26) 64k RAM: Z80A: dual 5%’ F/D NewDOS 80: CP/MZ: System complete with business
(1.25 Mb): 24x80 VDU: RS232 port: Basic: Cobol: Fortran applications software, maintenance
P/P Pascal contract and choice of printer £3250
Haywood 9000 Haywood: 01- 64-192k RAM: Z80A: dual 54"’ F/D CP/M: Basic: Cobol: Graphics avail. Expandable
Composite (£1795) 428 0111. (TBA) (640k): RS232 port: P/P. 15" Fortran: Pascal: W/P. to 18 Mb H/D. Networking
28x80 VDU. version planned (H&S)
Haywood Hinet As above 64k RAM: Z80A: dual 8" F/D (2Mb):  CP/M: HiNet: Basic: JLocal area network, up to 32 users.
(£7500) 11Mb H/D: RS232 port: RS422 port: Cobol: Fortran: Pascai Range of H/D avail. Local disks
P7P. 24x80 VDU & printers,if required. Work station
£2050 (H&S)
HP 75C (£728) As above 16-24k RAM: 48k ROM: CPU: 32 ~ Basic 8k RAM £142. Video interface £221.
char display: mag card reader Thermal pririter £371. (E) BT 11/82
HP 85 (£2013) Hewlett Packard Ltd: 16-32k RAM: C.P.U.: 57, Basic (ROM) Full dot matrix
0734 784774 (16) 16x32 VDU: C(200k): graphics. Complete range of interfaces,
64 cps printer: 4 P/P. peripherals and application packages
Options: dual 5%’ F/D, avail. 16k RAM £142. (S).
(540k) £1610: fusl 8° F/D (2.4 Mb)
£4108
HP86 (£1314) As above i 80k RAM: C.P.U.: 48k ROM. ExBasic Many expansion possibilities including
Options: 12", 24x80 VDU £238: 9, CP/M module (£362), RS232 port
16x80 VDU £216: 54" F/D (207k) (£289) and up to 576k user RAM.
£622 3 400x240 graphics. BT 10/82(E)
HP 125 (£2479) As above 64k RAM: 2xZ80A: 12°°, 24x80 VDU CP/M: Basic: Cobol ntegral thermal printer £629, Aiso

available with dual 8"’ F/D (2 Mb).
(S). BT 3/82

or 8" F/D 3xRS232 ports: RS422
port: P/P 12", 24x80 VDU

Basic Cobol: Fortran:
Pascal: MP/M-86

1MS 5000 Equinox: 01-739 2387 16-56k RAM: Z80: dual 54" CP/M: C/Basic: 3 drives option: (S&H).
(£1500) 20) F/D (320k);, 2xS/P: 1 P/P Cobol, Fortran.
1MS 8000 As above 64-256k RAM: Z80: dual 8"’ CP/M: CBasic: Cobol: Multi-user MVT/FAMOS available
(£2500) F/D (1 Mb): 2xS/P+1 P/P Fortran: MicroCobol. in place of CP/M. (S&H).
Jupiter Ace (£90 J upiier Contab, 3k RAM: 8k ROM: Z80A; 24x32 Forth Has 140 Forth words defined in ROM.
inc VAT) X TVint: Cint: loudspeaker.
Kemitron K2000 E Kemitron 0244 21817 (3) 64k RAM: Z80A: single S%" F/D CP/M: Basic: Cobol: Extensive range of support cards and
(£2300) (150k):'12", 24x80 VDU: 2xS/P: P/P Fortran Pascal: A industrial in!erfaces.
Kemitron K3000 E As above 64k RAM: Z80A: dual 8" F/D (2Mb): CP/M: MP/M: Basic: Up to four screens and four printers
(£3300) 2xS/P: P/P Cobol: Fortran: Pascal: A can be attached. Options: i0Mb H/D.
LSI M-Two LSI Computers 64-128k RAM: S085A: dual 8" F/D Elsie: CP/M: Basic’ Cobol Max 8 VDUs and 4 printers. Many
(£6000) 04862 23411 (20) (1.2 Mb): 12*°, 24x80 VDU: Fortran: Pascal: A: U applications packages available.

60 cps printer Option: 10 Mb H/D £2600. (S).
LS1 M-Three (£1700) As above WMk RAM: Z80A: dual 5%"” F/D LCP/M: Basic: Cobol: Option: Dual 8" F/D,

I(350k): 12¢, 24x80 VDU: RS232 port: FFortran: Pascal: A 10 Mb H/D (E)

P/P
LSI M-four (£2175) As above 128-256k RAM: Z80B: 8088: dual 5% MS-DOS: CP/M-86 Operates on either 8-bit or 16-bit

applications software. Option: 10 Mb
H/D

Macro 1 (£3950

Micro APL Ltd. 01-834——— 64k RAM: Z80A: dual 8’ F/D

CP/M: APL:U: Basic:

Designed as timesharing replace-

dual 5%’ F/D (160k) £595:
8k RAM £17.

or £294 pm). 2687 (TBA) (1 Mb): 4xRS232 ports. Fortain? Cobol: Word- ment. Macro 2 with 2 Mb F/D
2star Algo: Pascal: Forth.  £4750 or £334 pm.
Marinchip M9900 Microprocessor Eng. 128k RAM: 9900: dual 8 F/D (2Mb):  NOS: Basic: Pascal: W/P:  Multi-user/multi-tasking OS. Options:
(£4990) 0703 775482 4xRS232 ports. SPL: Forth: Meta H/D up to 120 Mb.
Micro Trainer 1 Hewart: 0625 16-32k RAM: 6800/6809: 10”° Basic: A: Pascal: PL/M: $S850-based system. Graphics
(£650) 22030 (N/A) 16x24 VDU: 2xC int: Opt: w/p avail. Int card with real time

clock £17. (1).

Millbank Sys 10
(£2395)

Millbank: 01-891
4691(6).

65k RAM: Z80: dual 5%’ F/D
(700k): 12°°, 24x80 VDU: 2x
RS232 ports: RS449 port: P/P.

CP/M: Basic: Cobol:
Fortran: Pascal: PLI:
w/P.

12-month warranty. Main-

frame comm. package.

Maintenance contracts. Options: 1.6
Mb F/D. 5-50 Mb H/D. (S&H)

Mmoe EC8800
(£2150)

Fi-Cord Int. 061 445 7716

128k RAM: Z80A: single S"4" F/D
(320k): 3xRS232 ports: P/P

Munroe Multitasking
System: CP/M: Basic:
Cobol: Fortran: Pascal

High res colour graphics. Option:
single 5+ " F/D. (320k). £495

Munroe OC8820
(£2990)

As above

128k RAM: Z80A: dual 5% " F/D
gs;%l(a)k): 9”7, 24x80 VDU: 3xRS232 ports:

As above

SMB H/D avail soon. BT 4/82.

List of Abbreviations
A Assembler
BT Bench Tested
C  Cassette
E Extensive
F/D Floppy disk

G/C Graphics card M/A Magcro assembier S Software

H Hardware N/A Not available S/P  Serial port

H/D Hard disk N/P Numeric pad T/E Text editor

i Introductory 0O/S Operating system TBA To be announced

Int Interface

P/P Parallel port
Please note: Software items listed in italic are not included in the basic price of the equipment. All prices are exclusive of VAT.

u

Utility
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PROGRAMMING DATABASE ACCOUNTING Wi | N
LANGUAGES SYSTEMS k SYSTEMS 4 P::)D“Eﬁli;ls

Discover our === -
range of CP/Msoftware.

Although we must admit we have not yet found the cure to the
common cold, we have found the solution to a problem that's almost as
daunting. The task of choosing and buying your CP/M software.

We hold one of the largest ranges of CP/M software, covering most
applications and uses. These are supplied over various formats includ-
ing: .C.L. Personal Computer, .B.M,, Rair; Sirius, Superbrain, Apple, etc.

So if you are fed up with suffering, when all you really need is sound
advice and off-the-shelf service, then give us a call.

Telephone: 01-387 8832 or 01-388 9927. &=

Software Limited, Duchess House, 18/19 Warren Street,
London W1P 5DB.

It’s rather like finding
the remedy to the
common cold!

CP/M is the trademark of Digital Research. /
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Machine
{Price from)

Muin BDistributor/s
(No. of Dealers)

Hardware

24x80 VDU: 80 col printer:
loudspeaker: R§232 port: 20k
ROM cartridge.

Nascom 3 (£549) Lucas Logic 0926 59411 48-60k RAM: Z80: dual 5% " F/D Basic: Pascal: A: CP/M: Options dual 5% " F/D (700k) £685:
(700k): RS232 port: P/P. Cobol Fortran 48k RAM £130.
NEC PC 8001 IBR 0734 664111 32k RAM: Z80A: P/P Basic N: (24k ROM) Colour monitor £359 (low res) or £579
(£599) Option: dual 5%’ F/D (326k) £699 CP/M: Fortran: Cobol: (high res) both 12”°, 25x80 many
Pascal. expansion units avail. (E) BT 6/81
Newbrain Model A Grundy: 0223 32k-2 Mb RAM: Z80A: Nat 420: CBasic (29k ROM): A. Graphics. Battery or mains.
(£199) 350355 (TBA) 2xCint: TV int: 2xV24 ports. Options: ¥2 Mb RAM £450. Also
Model AD £299.(E).
North Star Comart: 0480 32-64k RAM: Z80A: dual 5'4"’ DOS: Basic: CP/M: Options: 5-18 Mb H/D, Muiti-user.
Horizon (£1975) 215005. (25) F/D (360k): 15", 24x80 VDU: Cobol: Fortran: Pascal.
150 cps printer: 2 S/P: 1 P/P.
North Star Advantage.  As above 64k RAM: Z80A: dual 5% F/D GDOS: CP/M: CBasic: Price includes business graphics &
(£2195) (720k): 12°°, 24 x 80 VDU §/P. MBasic: Fortran: Cobol: demo software.
Pascal
Oki if 800 Encotel. 01 686 9687 64k RAM: Z80A: 2k ROM: Basic: A: CP/M Fully integral unit. Graphics.
(£3000) dual %" F/D (768k): 12", Cobol: Fortran: Options: dual 5%’ F/D (560k):

RS232 port: PP. (1).
BT 10/81

Olivetti M20 (£2395)

Olivetti 01 785 6666

128k-512k RAM: Z8001: 2-8k ROM:
dual 5% F/D (640k): RS232 port;
P/P

Basic: PCOS: A

Alternative 8086 processor board to run
CP/M86 & MS-DOS. Options: 11 Mb
H/D (integral): printer £738. (S) B/T
9/82

Onyx C8000
(£6875)

Onyx Dist Ltd: 09066-
5432 (TBA)

64k RAM: Z80: 12 Mb Cartridge:
10 Mb H/D; 4 S/P: P/P

CP/M: MP/M Oasis:
Unix: Fortran: Pascal:
w/P

C8001 with 128k RAM
£8220. Multi-user version .
avail. using Oasis.(E) BT 3/81.

Oric 1 (£100inc VAT)

Oric Products Int 0990
27641

16-48k RAM: 6502A: 28x40 TV int:
Cint: S/P: P/P: Loudspeaker

Basic (16k ROM): Forth

With 48k RAM and Forth on cassette
£170 inc VAT. 240x200 colour graphics.
Micro disk and modem avail soon.
Viewdata compatible.

Osborne 1 (£1250)

Osborne 0908 615274(40)

64k RAM: Z80A: dual 5% " F/D
(200k): 5", 24x52 VDU: RS232 port:
P/P

CP/M: W/P: Cobo!
Fortran: Pascal CBasic
MBasic: Wordstar:
Mailmeeoge: Supercalc
Forth

Integral system in weatherproof
carrying case. Will run on battery
pack. Option: dual 5%2-F/D (400k).
BT11/81.

Oscar (£2560)

IDS Ltd: 0908
313997(30)

64k RAM: Z80: dual 5 % F/D (800k):
12", 25x80 VDU: RS232 port: 1 P/P

CP/M: Basic: Pascal
Fortran: Cobol: W/P:A

Also avail. with dual 5” F/D(1.6Mb)
£2905 and 8’* F/D(2 Mb) £3380.
Advanced video board. S&H):

Panasonic

JD 800M,
JD850M
(£3300, £4350)

Panasonic Business
Equipment: 0753
75841 (10 regional dist)

64k RAM: 8085A: 4k PROM:
dual 8"’ F/D JD80OM (500k):
JD850M (2 Mb): 12", 24x80
VDU: 3xRS8323 ports. P/P

‘CP/M: Basic: A Micrm
Cobo

Option: 8.4 Mb H/D £2725 (up '
two). BT3/80(S).

Pascal Microengine
(£2295)

Pronto Electronic
Systems Ltd: 01-
554 6222

64k RAM: MCP 1600: 2x
RS232 ports: 2 P/P.

Pascal.

CPU instruction set is P-code:
no interpreter needed. Avail-
able with dual 8"’ F/D (2 Mb)
£3900.

Pasca 640 (£1500)

Westrex Litd: 01-578 0957
(TBA)

64k RAM: Z80A: dual 8°* F/D (512k):
12’’, 24x80 VDU: RS232 port: P/P

CP/M: Basic: Cobol:
Fortran: Pascal: A: W/P:
U

Maintenance contracts avail. Option:
5-20 Mb H/D. (S) BT 5/18

Philips P2000
(£2444)

Philips Data

16-48k RAM: Z80: dual 5% F/D
(140k): 12°°, 24x80 VDU: RS232 port.

PDOS: UCSD p-system:
Pascal: Basic Fortran:A.

With 48k RAM, Pascéi and
Basic £3300: BT 12/81..(S!

Position 900 (£1950)

Position Comp. 09252
29741 (10)

64-512k RAM: 6809: 4xRS232 ports:
1EEE-488 port: 1200 band C: dual
5%’ F/D (720k)

0S-9: Basic 09:
Pascal: C: A: Cobol: U
FLEX O/S

Supports 4 users, expandable to 8.
Networking aliows 28 users on 7
Options dual: 5%’ F/D (1.4 Mb): 5-40
Mb H/D (E)

Position 9000 (£1536)

As above

64-512k RAM: 6809: 4xRS232 ports:
IEEE-488 port: 1200 band C.

0S-9: Basic 09: Pascal
C: A:fobol: U

240%x240 high res colour graphics.
Viewdata compatibie/Disk options as
above. Supports 5 users. Networking
all(/)wzs 35 users on 7 systems (E) BT
10/82.

Prince (£3045)

Digico: 04626
78172 (50)

64k RAM: 3xZ80A: dual 54" F/D
(800k): 2xRS232 port: P/P 12,
25x80 VDU

CP/M: Basic: Pascal:
Fortran: Cobol: W/P:A:
/E:U

-

High res graphics. Options: single 5'/4"_
F/D (400k) £600: dual 8" F/D(2 Mb)
£2000 5410Mb H/D. Rentals avail. (S).

Quantum 2000
(£2250)

Quantum Comp Sys 0532
458877

64k RAM: Z80A: dual 8” F/D (2.4Mb):

12", 24x80 VDU: Cint: P/P

CP/Mi Basic: Cobol e
Fortran: Pascal: A

Many expansion boards avail inc high
res colour grap{cs. Option: 5-10Mb
H/D.

Rair Black Box 3/30
(£3750)

Rair: 01-836 6921
(N/A)

64-512k RAM: 8085: dual 5%’ F/D
(500k): 6 Mb H/D:
2xRS8232 ports.

CP/M: Basic: Cobol:
Fortran: M/A

64k RAM expansion £500.-256k RAM
L1250. Up4o 16 RS232 ports.

Research Machines
380Z (£1867)

Research Machines:
0865 49866 (N/A)

16-56k RAM: Z80A: dual 5% " F/D
(300k) RS232 port. P/P.

ExBasic: A: T/E: U:
CP/M: Fortran:
Cobol: Algol: Pascal.

High res colour graphics. Many pos-
sible systems. With 56k RAM &
dual 8’ ‘FD (1 Mb) £3347.

Research Machines
Link 480Z (£550)

As above

32-64k RAM: Z80A: C: 2xS/P: P/P

Basic: A. T/E

High res colour graphics. Network
station.

Philips P2000
(£2444)

Philips Data

16-48k RAM: Z80: dual $%** F/D
(140k): 12°, 24x80 VDU: RS232 port.

PDOS: UCSD p-system:
Pascal: Basic Fortran:A.

With 48k RAM, Pascal and
Basic £3300: BT 12/81.(S).

SEED System 1
(£1500)

List of Abbreviations
A Assembler
BT Bench Tested
C  Cassette
E Extensive
F/D Floppy disk

Strumech: 05433
78151 (5)

G/C Graphics card
H  Hardware
H/D Hard disk

I Introductory
Int Interface

32-56k RAM: 6800: various
disk options: 12°°, 24 x 80
VDU: RS232 port: P/P

M/A Macro assembler
N/A Not available
N/P Numeric pad
0/S Operating system
P/P Parallel port
Please note: Software items listed in iralic are not included in the basic price of the equipment. All prices are exclusive of VAT.

DOS: Basic: M/A: CBasic:
A: T/E

S
S/P  Serial port
T/E Text editor
TBA To be announced
U

Graphics. PROM programmer
Also system 19 multi-user
(£3000). (E)

Software

Utility
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Machine

tPrice from}

Main Distributor/s
{No. of Dealers)

Hardware

Software

(Documentiution)

Miscellancous

Sharp MZ-80K Sharp Electronics {UK) 6-48k RAM: Z80: C: 10”" 24 x Basic, A. Graphics: loudspeaker.

(£460-34k) Ltd: 061-205 2333 (22) 40 VDU: Option: dual 5%"* CP/M: Pascal: Fortran: BT 10/79 (B)
F/D (289k) £695 Forth

Sharp MZS80A (£549) Sharp Electronics (UK) Ltd 48k RAM: Z80: 25x40 VDU: C: P/P. Basic: CP/M: A: Pascal: Expansion unit needed for disks (£100)

061 205 2333 (22) Options: single 5% '’ F/D £400: dual Fortran: Cobol Low res (80x50) graphics. Loudspeaker

5+ F/D £590: RS232 port Numeric pad (B)

Sharp MZ-80B (£1095) As above 64k RAM: Z80A: C: 9", 25x 80 VDU:  Basic: A: Pascal: FDOS High res graphics. Optlons: dual 5%’
RS232 port: P/P. , {:S/D (560k) £800: 80 cps printer £415.

)

Sharp PC1500 (£150) As above 3-11k RAM: CPU: 16k ROM: 26 Basic Full system with dual cassette int. and

char LCD: miniature four colour plotter £375.
RS$232 port avail. soon. (B). BT 6/82
Sharp PC3201 As above 64k RAM: Z80A: dual 54" F/D DOS: U: Basic: Various expansion cards avail.
(£2995) CP/M: Cobol (500k): Cint: 12'*, 25 x 80 VDU: CP/M: Cobol. BT 7/81 (1&B)

70 1pm printer.

Sig/Net 100ZS
(£1299)

Shelton 01 278 6273 (5)

64k RAM: Z80A: dual 5% F/D
(400k): 2xRS232 ports

CP/M: Basic: Cobol:
Fortran: Pascal

Various disk options, up to 16 Mb H/D

Sinclair ZX81 Sinclair: 0276 1-16k RAM: Z80A: Cint: TV inb: Basic (8k ROM). Advanced 4-chip design. Printer now
(£50inc VAT) 66104 (300 +) full K/B: 44-pin expansion port. avail. BT 6/81
Sinclair ZX Spectrum Sinclaire 16-48k RAM: Z80A: 16k ROM: Basic Options: 32k RAM £60. R§232 port
(£125 inc VAT) 0276 685311 T.V.int: C int and microdrive disks avail soon. BT
6/82
Smoke Signal Windrush 0692 405189: 32-64k RAM: 6800/6809: dual DOS: 68/FLEX: Basic: With daul 8"* F/D (2 Mb) £2600.
Chieftan (£1800) (TBA) 5v” F/D (500k): 2 x RS232 port. Fortran: Cobol: A: Designed as development system
Disc A: Pascal: U. for industrial control. (H).
Sorcerer (£790) EMG 0293 519211 48k RAM: Z80: RS232 port: 0O/8: Basic (ROM): High-resolution graphics capability:
0736 798147 (27) 1 P/P: $100 connector: 30x64 A: Algol. Fortran: user programmable character set,
VDU int. N/P. MBasic: ExBasic: Option: single 5%’ F/D (316k) £600
.} 80. Pascal: W/P. Video disk unit (1.5Mb) £1890
Sord M100 Midas Computer 48k RAM: Z80: 8k ROM 0O/S: Basic: A Up to 3 drives possible.
ACE(£2339) Services Ltd: dual 5%4°* F/D (245k): Fortran: Pascal. Colour graphics avail.
07917 64686 24 X 64 green VDU: RS232 port: Option S100 bus.
(10) N/P O
Sord M223 As above 64k RAM: Z80: 8k ROM: dual O/S: Ex Basic: Expandable to 4 Mb F/D. 32 Mb,
Mk II-VI 5" F/D (700k): 12”°, 24 x 80 CaBasic: Muiti-User H/D, 5 screens, 2 printers. M243
(£4078) green VDU: RS232 ports: S100 Basic: Fortran: with 192k RAM & 1.4 Mb F/D
biis: N/P Cobol £5087.
SPC/ 1~(£3‘140) Digital Data: 01- 96-1056k RAM: 8085 A-2: dual Mikados, Comal: Pascal: Expandable to multi-user
573 8854 514" F/D (280k): 12, 24 x 80 A. system (8 users).
VDU: 2 x RS232 ports: Option: BT 7/80 (S).
Up to 106 Mb H/D
Superbrain Icarus: 01-485 5574 64k RAM: 2 x Z80: dual 54 CP/M: A: Basic: Limited graphis, Mainframe int avail.
(£1750) 45) F/D (320k): 12" 25 x 80 VDU: Cobol: Fortran: APL: With 676k F/D £2090, 1.5Mb
2 x RS232 port. Pascal £2345. With 5Mb H/D & single 338k
F/D £3950. BT 8/80. (S&H)
System 10 Millbank 01-788 1083 64k RAM: Z80: dual 5V4’* F/D (700k): CP/M: Basic: Fortran: 12 month warranty. Maint. contracts.
(£2995) (TBA) .12"’, 24 x 80 VDU: 2 x RS232 port: Pascal: Coboi: PL/1: W/P  Applications packages avail. Choice of
P/P high level language in price. (E)
Tandberg EC10 Tandberg: 0532 64k RAM: 8080 A: single 8/ F/D CP/M: Ex Basic (24k) Up to 7 terminals. Includes V28
(£3250) 774844 (N/AI (250k): 12** 25 x 80 VDU: 7 x Multi-user Basic: comms port. (S&H)
RS232 ports: printer int¢ Pascal: Cobol: A: U:
Tandy PC-2 As above 3.11k RAM: CPU: 16k ROM: 26 char  Basic: System with dual cassette int. and -
(£179inc VAT) LCD miniature four colour plotter £338 inc
: : VAT. RS232 port aval. soon. (B)
Tandy TRS-80 Tandy: 0922 16-48k RAM: Z80: C: 12, 16 x 64 Basic (12k ROM): A. Fully expandable. Option: single 544"’
Model 1 (£174) 648181 (200) VDU: RS232: P/P . F/D (175k) £320 (up to 4). Many extras
) ‘ available. 32k RAM £260. (I) .
Tandy TRS-80 As above 64k RAM: Z80: single 8°° F/D (500k) Basic M/A - Option: single 8’ F/D (500k)
Model IF(£2347) 12" 24 x 80 VDU: 2 x RS232 port: Fortran: Cobol £782 (subsequent £391, up to 4).
P/P 3-32Mb H/D 8-32Mb H/D
Tandy TRS 80 Model As above See Model 1 Levels I and 11 Fully integral unit. Up to 2 integral and
3 (£434-£1477) 2 external 5%’ F/D. BT 8/81
Tandy TRS-80 As above 16-32k RAM: 6809: 8-16k ROM: C: Colour Basic. With 16k RAM, 16k ROM & Extended
Colour (£209) 16 x 32 TV int: RS232 port. Colour Basic £261 (I). BT 9/81.
Tandy TRS-80 Model As above 128-512k RAM: Z80A 68000: dual 8’ TRSDOS: A: Cobol Will run all Model If software. System

16 (£3651)

F/D (1-2Mb): P/P: 2xRS232 port.

Basic

with single 5% F/D (600k) and 8Mb
H/D £5911. Options: 8Mb H/D £2173
(up to four): 640x240 high res graphics:
Multi-user system avail. soon. (S)

Tele Video TS800
(£3100)

Colt 01-577 2686

64k RAM: Z80A: dual 5%’ F/D
. (700k):P/P: S/P: 24x80
VDU: 80 cps printer.

CP/M: Basic: Cobol:
Fortran: Pascal

Fully expandable to local area network
with 16 users. 8 and 16 bit

versions avail. and full set of
application software. (S)

Terodec PBM-1000 |
(£4020)

Terodec: 0734 664343 (40)

80k RAM: Z80A: single 5%’ F/D
(819k): 6Mb H/D:2xS/P: P/P

CP/M CP/Net CBasic:
Fortran: Pascal: Cobol

System with Okidata 80 printer: TV1
910 VDU: W/P and various application
packages £5995 (S&H)

List of Abbreviations
A Assembler
BT Bench Tested
C Cassette
E Extensive
F/D Floppy disk

G/C
H
H/D

|
Int

Graphics card

M/A Macro assembler

Software

Hardware
Hard disk
Introductory
Interface

N/A Not available

. N/P Numeric pad

0O/S Operating system

-P/P Parailel port
‘Please note: Software items listed in italic are not included in the basic price of the equipment. All prices are exclusive of VAT.

S/P  Serial port

T/E Text editor

TBA To be announced
U Utility
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LOOK! ... A NEW NAME IN

‘clpple‘”Acc:EssomEs]f;,sF’p -

& Immediate delivery
@ Many more items available

@ Allitems fully guaranteed for one year
@ Free postage and packing on all orders
within UK

BUSINESS SOFTWARE NET  INC. VAT Pool 1.5{Innovative design) ... 16,95 19.49 Artist Desig 33.00 31.95
Access 17000 19550 Swashbuckler (D ) 16.95 19.49 Bit Stick 24500 28175
Calcstar {CP/M} (80 column spread sheet) ... 59.00  67.85 Tawala's Last Redoubt {broderbund} 1695  19.49 Digitizer Il : : 189.00 21735
dBase It {CP/M) 29900 34385 The Prisoner (Edu-Ware).... 14.95 17.19 E-ZDraw 3.3 {excellent graphic guahtv) . 25.95 29.84
Data Star (CP/M){powerful data entry) ... 12200 128.80 Threshold {Online Systems) 16.95 19.49 Graforth {fast 30 utility plus music} ..... 43.00 49.45
D.B. Master {version3.02) .. 2 104.00 11960 Time Zone (Online Systems} .... 4375 50.31 Graphic package Sublogic {detailed 3D pack) .. 64.45 1412
D.B. Master statistics 58.00  66.70 Wizardry (Sir Tech Software) . . 2495 2869 Graphic Processing System.... 35.00 40.25
D.B. Master utilities {links with visi's} 58.00 66.70 Zork Il {Inf } 21.95 2524 HigherTextIHmany diff fonts, sizes, cols} . .. 2195 25.24
Desk Top Plan Il {while stocks last) ... 89.00 10235 Pascal A i ation..... 34.00 39.10
Graphmagic {bar graphs, pie charts, etc} §2.00 59.80 PRINTERS Pilot Animation Tools ............ 34.00 39.10
Mathemagi 52.00 5980 Epson MX80T-3{up to 132 col & hi-res} .... . 299.00 34385 Versawriter (graphic digitizer) .. 16500 189.75
Multiplan {microsofts superior spr 15500 178.25 Epson MX80FT-3 (as above & friction drive) ... 32400  372.60 Versawriter expansion Pac | 24.00 2160
. PFS Filing system {new improved) 68.00 78.20 Epson MX82FT {veryhi-res graphics) ... . 359.00 41285 Zoom Grafix {zoomin on hi-res screen) ................ 23.95 2154
PFS Graph 68.00 78.20 Epson MX100FT-3{100 cps & wide carriage ... 42900 49335 Alf Music System {9 voice) .........oocernsviccccniinn. 89.00 97.75
PFS Repont 53.00 60.95 Mannesmann Tally MT 120 {160 cps} . 369.00 81975 Audex c 14.95 1719
Supersort {CP/M) 75.00 86.25 Nec 8023{100 cps & prop. spacing} .. . 29900 343.85 Electric Duet{creates 2 part music) 18.95 21.719
The General Manager 68.00 78.20 Silentype & interface ................. 159.00 182.85 Forte{4 voices &9 octaves) ... 15.95 18.34
Versaform {form generatorin Pascal) ................. 199.00  228.85 Smith Corona TP-1{daisy wheel printer) 449.00  516.35 Music Machine 9 Voice (Vista) ... 79.00 90.85
Visi + {Visicalc Consolidation) .......... 19.45 2237 Music System {Mountain Computer 16 Voice) ...... 211.00  242.65
VISICAIC ..ottt e 105.00 120.75 PRINTER INTERFACE CARDS Mutek VoxBox 61.00 70.15
Visicalc expander {use with 32K/128K cards) ........  53.00 60.95 Aristocard Parellel 75.00 86.25 S.AM. {speech synthesis} 75.00 86.25
Visicalc utilities . 34.00 39.10 Aristocard Serial .......... e 69.00 79.35 Zapple Sound Effects & Music Board .................. 56.00 64.40
Visidex 12200 14030 CPS Muitifunction Card {inc real time clock) .. 11900 13685
Visfile .. 11595 133.34 Digitek Printmaster (BASIC/CPM/PASCAL) . 69.00 79.35
Visiplot............. 93.00 106.95 Digitek Printmaster {1l with memory mang 159.00 18285 UTILITIES
isischedul 144,00 165.60 Grappler + {(Epson/Anadex/Cent/P.tig) 98.00 11270 Aplus (Applesoftstructured Basic)...............ccccco.oo.. 18.95 Qn719
Visitrend/plot 142.00 163.30 IPB-16K {Buffer & Serial + par card) 125.00 143.75 Appleguard (software pri ion) 175.00 201.2%
MBP-16K {(Epson 16K buffer) .............. 96.00 110.40 Assembly lang. Dev. {6502, Z80 or 8080) ...................  68.00 78.20
WORD PROCESSING Wizard 16K Buffer & graphics interface 149.00 1M.35 Bagof Tricks 2045 2352
Apple Write li 72.00 82.80 B.E.S.T.{Enhanced Software Tool} . 23.95 27.54
EXecutive SEcretarny ... 148.00 166.75 80 COLUMN CAROS Build Using (Provides ‘printusing’ comand) .. 23.95 2154
Executive Speller 4500 5175 Digitek Screenmaster80 .................. 185.00 212.75 Disk Library tincl CP/M & Pascal).............. 3395 3904
Format 80 200.00  230.00 U-Term{inc shift mod. & font editor} . e 11500 13225 Disk Organizer il . 1945 22371
Pie Writer (40/80 columns) 85.00 9775 Videx Enh I 83.00 95.45 Disk Recovery 24.45 2812
Sensible Speller {new fast proof reader) . 6900 7935 Videx Function Strip (req Enhanceril) ........... 4800 5520 DS 33T00!KIt .o .. 3900 4485
Screenwriter Il {70 col w/out 80 col card) . 6250 71.88 Videx Inverse Eprom 1845 2122 Edit Soft (powerful macro line editor) .................... . 1895 21.79
Super Text (40/80 col | S 109.00  125.35 Videx Utility Disk {inc font editor etc) 24.45 2812 FastDOS . 1945 2237
Wordstar 3.01 {CP/M) (enhanced features) ............. 13500  155.25 Videx Vid 169.00  194.35 Global Program Line Editor {supports 80col.) 3450  39.68
Zardax 12500 14375 Visicalc preboot disk {80 col with videx) ... . 3200 36.80 Image Printer-Epson {flexible hi-res dump) .............  24.95 28.69
Vision-80 ..o 185.00 21275 Lisa{A bly lang. dev. system}) 46.00 52.90
GAMES Lisa{Eductional sy } 68.00 78.20
BeerRun {Sirius) 16.95 19.49 MONITDRS/COLOUR CARDS List Master {inc. smart renumbering} . 23.95 27154
Cannonball Blitz {Online Systems} 16.95 19.49 Digitek Colour Card {excellent colour on TV) 9500  109.25 Locksmith 4.1 {bit copier for most disk: 61.00 70.15
Choplifter {Broderbund) . 1695 19.49 Microvitec colour monitor 27500 31628 Merlin Macro Assembler {editor & utilities) .. 42.00 48.30
Epoch(Sirius) 16.95  19.49 Microvitec colour card {use with above) . 3500  40.25 Printographer (supports almost any printer} . 2195 3214
Flight Simulator {Sublogic} 16.95  19.49 Sanyo 12" Green SCreen .................... 9500 109.25 Speed Star {compiles 1200 lines permin.).............. 7500  86.25
Knights of Diamond {use with Wizardry) .................. 1895 2179 Zenith 12" Green Screen (very good value) .. 89.00 102.35 Super Disk Copy 11l 2000  23.00
Laff Pak (Online Systems) . 16.95 19.49 Super Kram 8100  100.05
Minotaur{Sirius) ........... . 18.95 19.49 GRAPHIC UTILITIES & MUSIC Tasc Compiter (handles V. large programs) ............. 95.00 109.25
Pinball {Sublogic) 16.95 19.49 Arcade Machine {game designer) ...... T 2145 2467 The Bug { bly language debugger) 38.00 43.70

THREE NEW REVOLUTIONARY CARDS FROM DIGITEK

64K & 128K RAM-MASTER
These cards use the latest low power D RAM

SUPER PRINTMAS.TER 1 &
BUFFER MANAGEMENT
A totally new concept in printer cards,

SCREENMASTER 80
This new 80 column card is the most

advanced available with features like: 9x10
matrix, 3 scrolling speeds, shift lock, user
definable graphics, supports all Applesoft
commands and Applewriter Il. Well worth
the £185 + VAT.

supporting both colour & B/W printers. It
incorporates a unique buffering facility
using Ram cards. Up to 16 x normal size
graphics dump and pic rotation etc. Prices:
£159 (B/W) or £179 (Colour) + VAT.

chips and can be used for high speed disk
emulation in Basic, CP/M or Pascal. Visicalc
Expand software available, can also be used as
printer buffer with Super Printmaster |11.

PRICES: 64K £213 Or 128K £319+ VAT.

ROBOCOMBIT STIK
GRAPHICS SYSTEM

The Robocom BIT STIK graphics system is the firstin a
new generation of low cost computer graphics con-
trollers that eliminate the time consuming inputting of
instructions via a keyboard.

It opens up exciting new possibilities for inexpensive
computer graphics by enabling micro-computer users to
craeate multi-coiour graphics, sketches, technical draw-
ings, circuit diagrams, typography, etc., plus a host of
visual effects, quickly and simply with the minimum of
computer knowledge. Price £245 + VAT.
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MICROVITEC
14"COLOUR
MONITOR

Besides offering a crystal clear display in either
text, hi-res or low-res modes. It also includes the
following features, 16 text colours, b/grd colours,
80 column card compatibility. A superb colour
monitor for £264.00+ VAT.

12’ PRINCE MONITOR
Features 24 M/Hz bandwidth, giving a very clear
display, and contained in a neat Apple compati-
ble case, available with either Green or Amber
screen. Well priced at£105+VAT.



0274 575973

The Inspector {disk snooper, needs 16K cd) ........ 35.00 40.25
The Routine Machine {mach. lang. routines) ...........  34.50 39.68
SYSTEM EXPANSION

16K Ramcard Digitel 86.25
16K Ramcard Ramex 74.75
16K Ramcard Samra 63.25
32K Ramcard Saturn 148.35
128K Ramcard Satur 343.85
128K Ramex card ... 316.25
Clip on fan {inc sepa 50.60
Cool stack (holds 2 drives & monitor + f 74.75
DDS upgrade kit{3.2t0 3.3} 4140
E-Z Port{game socket extender} . 13.17
Keyplus Numeric Keypad .......... 95.45
Lower Case adaptor W/shift{rev 7+) 39.10
Romplus Card 92.75
The Mill 809 with Pascal speed up 217.35
VC- Expand/ﬁo(upto145KV|5|calc&80 col 74.75
VC-Expand Ramex {loads 136K visiin 20 sec) . 40.00 46.00
Z80 card U-micro (card only) ... 70.00 80.50

Z 80 card Microsoft (CP/M & Mbasm)
Z-Card (inc CP/M & Supercalc) .....
Z-Card with CP/M software .......

17900  205.85
179.00  205.85
11000  126.50

LANGUAGES

Apple Logo 132.2%
Apple Pascal 166.75
Apple Pilot 90.85
Cobol 80{CP/M 396.75
Forth I{ (Integer only] 44.85
Fortran 80 {CP/M} . 118.45
Terrapin Logo ... 109.25
Transforth (1ul|ﬂoatlng pol e . 78.20
MISCELLANEOUS ITEMS

Disk Drive (Fully Apple Compatible) .. . 199.00 22885
Disk Drive Controller Card .. 65.00 .75
Disk Head Cieaning Kit (2 dlsks & flmdl 15.95 18.34
Disk Tray {40 disks, lockabie) . . 19.95 2.9
Joyport ...... 38.45 44.22
Jovsnck(Le suck) 2200  25.30
Joystick {self centering) .. 36.00 41.40
Lang Card utility (permits software backup 59.00 67.85
Master Diagnostic Disk ............. 48.00 §6.20
Plastic Disk Box{10 dlsksl .................... 250 2.88

Typing Tutor ... . 14.95 17.19
Wabash 5.25 Disks {pack of 10) 17.25 19.84
Wild Card (permits software backup) 93.00 106.95

Please make your order by completing the coupon
and returning to us — or you can phone DAVE or
SHERIDAN on 0274 575973 and your enquiry
will receive a friendly and speedy response.

PACE-SOFTWARE-SUPPLIES
Rose Bank, 130 Clayton Road,

Bradford BD7 2LY, West Yorks.
I Please rush me the following items. I
: £ p
1
I: !
3
|E !
5
TOTAL
I | enclose my cheque made payable to PACE I
SOFTWARE
{Export licence arranged)
I Name I
Address
Town
I County I
Postcode_ Tel. No.

P

PCW/13I
I T N

PORTABLE
ACOUSTIC
COUPLERS

TYPICAL APPLICATIONS

® Networking computers

® Linking to electronic mail system (Euronet)

e Converting microcomputer to Viewdata (Prestel)
receiver

KEY FEATURES

® Snap-fit acoustic link between standard
telephone handset and terminal equipment ® Low
cost ® Slimline design ® Lightweight and compact
® Specially designed acoustic chambers need no
rubber seals.

PAC-M1: This acoustic modem provides a link bet-
ween telephone line and Serial Data socket of a
microcomputer, thus allowing conversion into a
Prestel receiver and facilities for transfer of
telesoftware programmes. £135 plus VAT, p&p.

PAC-M2: Specifically for fully interactive data com-
munication at 300/300 Baud rate, this acoustic
modem is designed for networking computers and
for electronic mail system. It operates in an
originate mode to the CCITT V21 standard and con-
nects Serial Data via an RS232 socket. £135 plus
VAT, p&p.

PAC-1: Provides an acoustic link between standard
telephone handset and all types of Prestel and
private Viewdata terminals, TV sets and adaptors.
Powered by a single PP3 battery, this acoustic
coupler allows Viewdata equipment to be used in
office or home without a fixed BT socket. £85 plus
VAT, p&p.

TECHNICAL APPROVAL

All products meet the British Telecom Technical
Guide for acoustic coupling.

Software available for:
Pet Series, Apple, BBC Micro and many others

0.E Limited,

Industrial Estate,
Appleby in Westmoriand Oe
Cumbria CA16 6HX

Tel: 0930 51909 Tele 64157

PLEASE SEND MORE DETAILS OF THE PORTABLE
ACOUSTIC COUPLERS. PAC-1 O PAC-M1 0O,
PAC-M2 [ (tick as required)
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- —
A | —— Inc.
] - V.A.T.
| A. New! Low-Cost Printer With Dot Addressable
ire DMP-100. Prints high-density graphic
nformation or standard 10 cpi alphanumerics. 480-byte
ull-line dot-buffer, selectable parallel and serial inter-

es (600/1200 Baud) and adjustable tractor, 412 to
1/21".2g§es—hnfold paper. With ribbon cassette.

B. New! Low Cost Daisywheel Printer. Select 10 or
12 characters per inch or proportional spacing. Features
1/2 line feed, underline, boldface and programmable
'backs&ace. You also get /120" space and 1/48" line
feed. With Courier 10 print wheel and carbon ribbon.

26-1250

UﬂT

These three printers offer a “Triple Mode™
punch! You can have a Bi-image for
impressive graphics, a Word Processing
mode to give you more professional-
looking high-density correspondence,
quaity characters, and a Data Processing
mode with bold and elongation modes for
maximum speed.

[12 cri_svanparo eemaoree, - e

[z cri mtre Ceam Geon TmiIase7ee |

TO CPI CORWEBPONDENCE '“9#3& C1e]

{78 00E_ABCOEF OMI_abcdaten wacriti~ |
16,7 0 COMDELD **WI5°1 10v, - MLIWATIN: 1= % |
18 CP1 BLOCK GRAPMICS  * % Aw=e}

A1 Fonts: Bold b Elonwate |

Inc. V.A.T.

(D).

e DMP Means Dot Matrix Printer :

e DWP Means Daisy Wheel Printer

C. Our Finest Word Processing Printer.
Allows 10 or 12 cpi or proportional spacing,
43 characters per second (500 plus words
per minute), forward and reverse paper
feed and 1/ line feed, underline, boldface,
backspace, interchangeable print wheels.
Adjustable for up to five carbons. 15"
platten. Includes ribbon.

26-1158

1299

Inc. V.A.T.

‘999

Inc. V.AT.

COMPUTER CENTRES |

YOUR NEAREST COMPUTER CENTRE

Birmingham: 021455-9175  Giasgow:  041-2214132  Manchester  061-832-2242/
0216435368 ware %1
5362/5380 041-333-9531 oet-as 50
Bradtord: 4.72843172  Liverpood: 051- 061-834-0053
Baistol: ‘o';:z 21472172 UL;\go.. ol 061-236.2122  Abergele
"\ a2r228101 1l MNottngham  Osgz41zies  Ashford
Croydon:  1-680-1852 01:242-9425 Sheffield 0742782858 Bangor:
Dundee.  0382.25026 o 752848
St Helens: 0744-20774 Brixham:

01-236-6453
01-248-531%4

Tunbridge Wells: 089246120 Cork:

Blandtord Forum: 0258-53737 LondonW.1.: 01-388-5721

E g 225.
dinburgh. 0312?595387/ 01.236-13267/8  Southsmpton:  0703-36492 Cambridge

YOUR NEAREST

¥
myen

S ASELECTION

‘149 &

RS-80 Means...

sy

D. Newl CGP-115 Colour Graphics
Printer. Creates beautiful graphics in red,

blue,

alphanumerics.:  Built-in commands
simplify drawing and plotting. Text mode
prints 40 or 80 characters per line at 12

characters/sec. Software controls
additional character sizes and rotation.
26-1192

S

p

o

green and black, plus prints|

Send For Your FREE
1982/3TRS-80 RSC-8
Computer Catalogue

Computer Marketin?‘,
Tandy Corporation (Branch U.K.),
Tameway Tower, Bridge Street, Walsall,
West Midlands. WS1 1LA

COMPUTER DEALER

Orasazsoz Ouan o001 7500% | Address
07642.53024 Guldiord:  0483-504801
024766655 Madbewgh 0702556522 1

080456565 St.Heller.  0534-74000
0223-65334  Windsor 07535-58077

Postcode_ PCW3

Cork 22954
2




IN STORE

N/P.

Machine Main Distributor/s Hardware Softw Mi s
¢Price from) (No. of Dealers) F T (le)cceulﬁ:fl(t):g(m)
TI199/4A (£199 inc
VAT) TI: 0234 67466 (TBA) 16-48k RAM: 26k ROM: 9900: 2x C OS: Basic. 12 month guarantee. Options 32k
int: 24 x 32, 16 colour TV int: 3 tones RAM: 2x RS232:3 x %’ F/D

. . & noise: P/P. (92k each): Speech Synthesiser.
Tuscan CP/M Starter  Transam: 01-405 5240 24k RAM: Z80: single 54" F/D CP/M: Basic: Fortran: Options: single 54 F/D (190k) £155:
(£999) (N/A) (190k): Cint: TV int: RS232 port: P/P:  Pascal: Cobol: single 514°' F/D (370k) £285: 16k RAM

£162: 3 Mb H/D £1450: 20 Mb H/D
£2970 (S&H)

2xRS232 ports: 2xP/P: dual 5'4"* F/D

(700k)

Basic: A: PL9: SPLM:
Cobol: Fortran: Pascal

Tyscan Starter As above 8k RAM: Z80: Cint: 56-key K/B 8k Basic Fully assembled version £499 BT 1/81
Kit (£299) Options: Case £110: 5 x S100:sockets (H&S)
£20: TV int £3.50
Vector MZ Almarc: 0602 52657 56k RAM: Z80A: dual 54"’ F/D CP/M: Basic: Algol: High resolution graphics. Also
(£2650) 3) (630k): 3S/P: 2 P/P. Cobol: Pascal: Fortran: system B with video board &
. Coral: CBasic: A. terminal £3450, (E)
Vector System As above 56k RAM: Z80A: dual 8"’ F/D As above High-res graphics. Many Options.
2800 (£4600) (2.4Mb): 3S/P: 2P/P Fully expandable to 5005 multi-user
system (max 5) £5400,
VIP (£2650) Almarc 64k RAM: 3k ROM: Z80B: single CP/M: Basic: Sfortran: Up to 3 additional E/D drives-Options:
0602 52657 (3) 5% F/D (630k): 12", 24 x 80 VDU: Cobol: Pascal: A. dual 8" F/D (2 Mb) £1063, 32 Mb H/D
RS232 port, 3x P/P (TBA). (H&S). BT2/81
Windrush 6809 (£2418) Windrush 0692 405189 56k non-volatile CMOS RAM: 6809: 0S-9: Flex: Uniflex Designed as development system for

industrial control/computer station for
commercial OEM’s. With dual 8”* F/D
(2 Mb) £2953. (E)

£7100

Xerox 820 (£1845) Business Comp Sys 64k RAM: Z80: single 5% Monitor: CP/M: Basic: With 8" F/D (500k) £2250.
01 207 3344 F/D (162k): 12*°, 24 x 80 VDU: 2 x Cobol: Fortran: Pascal. CP/M £95. BT 1/82 (S +H)

RS232 ports: P/P

Zenith WH-11A Zenith Data Systems d LSI 11: 16-32k RAM: 25 x 80 O/S: Basic, Fortran: " PDP 11-compat. Option: 2 x 8"’

(£2673) 0452 29451 (TBA) VDU: S/P: P/P. A:U. F/D (1 Mb). £1717 (S&H).

Zenith Z89 As above 16-48k RAM: Z80: single 54" Basic: A: HDOS: 3 x 5% F/D possible. Options:

£1570-£1710 F/D (102k): 12" 24 x 80 b&g CP/M: MBasic: dual 8” F/D (1 Mb) £1717,
vdu: RS232, CBasic: Fortran. 20 Mb H/D.

Zilog MCZ 1/05 Thames Systems: 084421 64k RAM: Z80: dual 8” F/D RIO: O/S: Cobol: Available desk top or rack |

‘portable): MCZ 5471 (N/A) (600k): RS232 port: MCZ1. 20A Basic: Fortran: Pascal: mounted. Debug in 3k PROM.

1/20A (£3250) only 1 P/P: Option: 10 Mb H/D M/A: U. 1/20A runs multi-user Cobol, up '«

5 terminals with 40 Mb H/D: (S&H).

This.month is going to be a month
of clubs, I have been so keen to
waffle about national things in the
last few issues that I have neglec-
ted mentions for the various clubs
around the country. But first, as
they say, here is the news. . .

The ACC held its AGM.at the
tail end of 1982, at the North
London Polytecf'mic. Not manw of
the members turned up to
constitution-monger and raise
points of order; I hope that this
means that the members are
happy with the way the ACC is
going. One important decision was
made, namely to change the name
from ,Amateur-Computer Club’ to
*ACC". This was done in order to
emphasise the ACC’s national
liaison role, while at the same
time retaining the initials. Various
suggestions such as ‘Association
of Computer Clubs’ had been pre-
viously discussed by the commit-
tee, but the name ACC was felt to
be best, since it can be
associated with both the ‘club’
and ‘national body’ functions.

Also at the ACC AGM, it was
agreed to appoint, informally, a
‘Vice Chairman’ to be the heir
apparent to the job of Chairman.
The idea of this is to help provide
continuity between the years of
the ACC Committee. As the idea
is experimental this year, it does
not preclude somebody other than
the committee nominee standing.
The only ‘party state is not with
us. . . yetl

Have you seen the ACC area
on Prestel? Page 8008 has all the
info. . . The ACC is keen to

Rupert Steele p

encourage clubs to involve them-
selves in Prestel, and will be able
to make pages available to clubs,
via Telemap. There is an ACC
National Prestel Committee
organising all this, and we would
be very keen to talk to anybody
interested in putting material up
on Prestel. Contact: me for more
information (address below).

I think it’s about time I'got the
idea of regional groups off the
shelf, and waved it‘around for
general discussion. As many of
you will-know, there is a very suc-
cessful cooperation of computer
clubs in the London area, known
as the Association of London
Computer Clubs. These clubs
benefit each other by being able to
share lecturers and to mount
exhibitions. They are also able to
solve the “Your club is a little too
far away’ problem by swapping
members. The ACC has been
thinking about setting some more
of these wonderful groups up in
other parts of the country, but so
far nothing spectacular has hap-
pened as a result of our hints.
There seems to be a group start-
ing up in Manchester, and there
might soon be one in the Thames
Valley area. Anybody interested
in regional club groupings, please
drop me a line.

Finally on ACC matters, it’s
about time that I reminded you
about the ACC’s Club Affiliation
Scheme. Many Clubs feel the
need for a full newsletter; a sub-
stantial proportion of the members
attend only a few of the meet-
ings, and it is necessary to give

them' lomething if they are going |
to renew their subscriptions.
However, preparing such a new-
sletter is both expensivse and hard
work;, a number of clubs are
therefore.not in a position to do
this. Since the ACC prints
ACCumulator in large numbers, it
makes sense for us to make it
available to clubs.

The idea of the scheme is
therefore that, in return for a
capitation fee of £3 per member
(with discounts beyond 50 mem-
bers), the ACC enroll all the
members of the club as ACC
affiliate members, with full rights,
except for the right to be on the
committee or vote at the AGM.
The ACC then sends
ACCumulator to the Club, who
insert further information, such as
a programme or a chairman’s let-
ter and then distribute it. Any-
body interested in this for their
club, please write to me for
details.

Uncle Bazyle tells me that there
is a Pascal User Group (PUG)
lurking in the rain forests of Pin-
ner. They are interested in prom-
oting ‘standard’ Pascal, rather
than having the same proliferation
of dialects as Basic has suffered.
Suarterly newsletter: enquire

ick Hughes, 01-866 3816, or
write PUG, PO Box 52, Pinner,
HAS 3FE.

Lonely Mr Sadler, of 18
Wanescot Road, Brentwood, L
Essex, CM15 9HD is canvassing
for support for a computer club in
the Brentwood Area. Now, P’ve
had to send them to Ilford or

resents-his monthly round-up of news from the
Amateur Computer Club.

Chelmsford. So here is your
answer; Mr Sadler awaits your
letter.

Further down my postbag, I
find a similar enquiry from Mr D
Norden of 138¢ Church Road,
Harrow Wood, Romford, Essex.
‘Perhaps you and Mr Sadier could
get in touch. . . (this is beginning
to sound rather like Julie Dawn’s
pen pals spot ofi Radio 2 in the
middié of the night).

The Royal and Ancient
Borough of Slough is apparently
still devoid of computer clubs; last
time ] mentioned these worthy
people’s plight, I received a letter
from a Mr P A Seal of 1
Ormonde Flats, Church Road,
Iver Heath, Bucks, in which he
said that all he knew of was even-
ing courses at Evreham Adult
Education Centre (Contact Mr D
de Silva). However, he is intend-
ing to try to form a club, so why
not get in touch?

Back in the teeming Metropolis,
1 hear tell of ‘68 Microgroup’.
This is half-way between a Lon-
don based club and a national
group with a bi-monthly newslet-
ter. They are interested in micros
whose names start 68, which
means 6800, 6809, 68000 (ie the
Motorola Appreciation Society).
The club is described as
‘resolutely non profit-making’ and
the subscription is £5 pa plus £1
per meeting. The Chairman is Jim
Anderson, of 41 Pebworth Road,
Harrow, Tel: 01-422 4724.

On a rather different note, 1
have been asked to plug the Cen-
tral Program Exchange. This is a
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(legal) software swapping
organisation. This appeals quite a
Jot to schools and the like; the
emphasis is towards education
rather than business. Anyway,
contact Central Program
Exchange, The Polytechnic,
Wulfruna Street, Wolverhampton,
WV1 1LY, or telephone
Wolverhampton 28521 or 27371.
Feeling more rural, we move on
to the Chiltern Microcomputer
Club. This meets on the first
Wednesday of the month_at the
Garden Centre, School Lane,
Chalfont St Giles. They appear to

be a general club dealing with
many different machines (I won-
der if they are interested in a
Thames Valley Association of
computer clubs). Anyway, contact
Mrs W Tibbitts, Ellwood. Dean
Way, Chalfont St Giles.

Another club in the London
area is the Southgate Technical
College Computer Club, which
meets fortnightly on Thursdays at
7.30 in Room W102 at the above
Tech. Contact the boss, Kevin
Pretorius on 01-882 2282 (sub-
scription £5).

At the other end of the Al, we

find the Edinburgh ZX Computer
Club. This is an extremely active
organisation of Scottish Sinclair
freaks. Their activities include
producing a bi-monthly newsletter
containing news, programs and
articles and holding fortnightly
meetings (2nd and 4th Wednes-
day) at the Claremont Hotel,
Claremont Crescent, Edinburgh
(7.30pm). Tutorial groups are
held at their meetings, so.that
beginners can benefit from the
more expenenced members. Sub-
jects covered include Basic and
machine code at both beginners’

and advanced levels.

By now they will have
organised two ZX computer fairs
in Edinburgh, the first (in July)
having attracted 1500 people.
Their membership rates are £5 pa,
or £3 for children, students, pen-
sioners and the unemployed. For
more information contact the Sec-
retary, Keith Mitchell 19
Meadowplace Road, Edinburgh or
phone 031334 8483,

TRANSACTION FILE

Readers will be plea‘:v-ed to know that, due to our clever layout ideas, the
Transaction File is up-to-date and waiting cut down considerably. Ads are
accepted only on the form below for a flat fee of £2.50. Please don't specify

issues as we can't oblige Ads cannot be repeated unless separate forms are
sent in. We will only accept entries from non-commercial readers. Thank
you for cooperating.

® VIC-20 and Datacassette, Joys-
tick, bug byte games, also Splders of
Mars ROM. Machine code book.
All boxed as new £225 ono. Tel:
Waltham Cross 33895.

® £175 ono Video Geme 32K wnh
editor/ bler and d

tapes plus some books Contact:
Borman “Freébridge”, Low Road,
Saddlebow, King's Lynn, Norfolk.
Tel: St. Germans; 474 after 6 p.m.
or anytime weekends.

® Free Hitachi tape deck and
extensive software when you buy
challenger C1U cased 8K Cegmon
42 x 38 video DAC 300/600
cassette, manuals, leads. Nearly
new. £225 ono. Tel: Peterborough
202627 after 18.00.

@ Superbrain 64K, RAM, with
CP/M 2.2, M Basic, Pascal, All
manuals. System hardly used (as
new). £1300 ono absolute bargain.
Tel: 01-801 1229 evenings and
weekends.

@ Casio FX702P and FP10 printer
and FA2 interface £75; Sharp
PC1211 and CE12} interface £70,
Realistic minisette £20; New condi
tion. Lea Valley (0992) 768369

evenin, :
*® TRgs-XO 16K TI. All'leads plus
fult manuals. In original box. Also
Microdeal Joystick and over £50
software, including robot attack and
scareman. Excellent condition. Only
§g(5)0 Ring Mr Drubra 01-427

%
@ 60 MByte ICL/CDC BR2A8
hard disk drive with new disks (IBM
2316) 2.5 Mbaud. 8 Bit bus inter-
face. Complete circuits and manuals.

Transaction File advertisement form

£499. Morling, The Moum Hatfield
Heath, Essex. 0279 73028
® CBM 4032 Basic IV. 9 monlhs
old. Tape recorder, cover, manuals
+ Raeto West programming manual,
es. All as new. £525 ono.
cphnm {0474) 814592,
@ Acom Atom 12K RAM 12K
ROM Programmers, Toolbox,
Floating point, Rom Special Recor
der, Power supply. Many games,
green screen, cost new £340 +
games. Excellent condition, Prics
£225 ono. Tel: 0268 71<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>