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JOIN THE MICROCOMPUTER REVOLUTION
BY BUYING THE BEST
APPLE PLUGS INTO A DOMESTIC TELEVISION AND
CASSETTE RECORDER TO MAKE A
POWERFUL, EASY TO USE COMPUTER SYSTEM

I Apple II
A fast powerful integer BASIC is
built into Apple II. The built-in
disassembler

and

monitor will be appreciated by

advance programmers in search
of more speed or flexibility than
BASIC can provide.

Fifteen colour standard graphics
in

1,880

a

Point

array

for

spectacular visual effects.

High resolution graphics

in a

point array for finely
detailed display.
Loudspeaker and sound
54,000

capabilities that bring programs
to life.

Four hand control inputs for
games and other human input
applications.
Internal memory capacity of 48K
Bytes of RAM, 12K Bytes of ROM
for big system performance in a
small package.
Eight expansion slots to plug in
cards that give your Apple even
more power.
Superb, easy to follow documentation, so even a total beginner can
use the machine.
Fast (1500 baud) cassette
interface.

Proper typewriter style keyboard.
Apple II prices
With 16K of RAM
Nett.
Vat.
Total
985.00

78.80

1063.80

With 32K Bytes of RAM
1185.00

94.80

-

1279.80

With 48K Bytes of RAM
1305.00

'1\111111

Parallel Printer
Interface Card

Features

assembler,

ICROD

104.40

Allows you to connect almost any

Other Products

Software

BASIC program can produce hard copy output as easily as it prints to
the TV monitor screen. Command

Apple maintains a 6 to 12 months
technology lead over the
competition. There is not sufficient
space to give full details of all that
is available, but the following is a
sample to whet your appetite.

We

popular printer to your Apple, A

interpretation and printer control

details are handled by the firmware
built into the card, to eliminate
user programming requirements.
Parallel Printer Interface Card
Vat
Total
Nett
110.00

8.80

118.80

Communications
Interface Card
Allows your Apple to "talk"
(though a modem) with other
computers and terminals over
ordinary telephone lines. Now you
can load programs over the phone.
send
messages to remote

Light pen
Real time clock
Coresident assembler on disk or
tape
Programming aid ROM
Joysticks
PROM Burner

Apple

is

one

of

supply

application

from

number

a

of

sources and advise you on your
program requirements.

Our own software department has
developed a Trade Counter
program which keeps a round
pounds debtors ledger in real time

and advises trade counter staff
when credit limits are reached.

This program is tried, tested and

Apple Hire
The

can
programs

many

machines from Microdigital (Hire)
Ltd. For details ring Mike Maughan

proven
debts.
Nett
25.00

and

helps

reduce

bad

Vat

Total

2.00

27.00

Trade Counter Program (integer
basic, needs 32K of RAM and a
single disk)

on 051-227 2535.

terminals or access your office
computer from the comfort of your
home,

Communication Interlace Card
Nett
Vat
Total
110.00

118.80

8.80

SYSTEM
ITT 2020
Apple at the
the ITT version of the

High Speed Serial
Interface Card
Allows Apple to exchange data
with printers, plotters and
computers in serial format at up to
19,2 K Baud

High Speed Serial Interface Card
Vat
Nett
Total
110.00

118.80

8.80

We are now dealers for
following prices.

Nett

RAM........... 827.00
With 4K Bytes of
RAM .......... 950.00

With 16K Bytes of RAM.......... 1114.00
With 32K Bytes of RAM.......... 1278.00
With 48K Bytes of

Vat
66.16
76.00
89.12
102.24

Total
893.16
1026.00
1203.12
1380.24

1409.40

Speechlab Voice
Applesoft. II Floating Recognition Card
Point BASIC
Allows the Apple to recognise a

An expanded version of Microsoft's popular floating point
BASIC. Its 9 digit arithmetic and

spoken vocabulary of up to 32 user -

for
business and scientific programs.
Applesoft II is supplied either with

task desired upon recognition of a

a cassette tape or a plug in ROM
card. The tape version is supplied

Nett

large

library

make it

ideal

free with every Apple.
Apple II ROM card
110.00

8.80

118.80

Floppy Disk
Subsystem
your system immediate
access to large quantities of data.
The subsystem consists of an
intelligent interface card, a
powerful Disk Operating System
Gives

and one or two mini -floppy drives.
Features
Storage capacity of 116
Kilobytes/diskette.
Data transfer rate 156K Bits/
second.
Individual file write protection.

Powered directly from Apple II.
Full disk capability with systems
as little as 16K bytes of RAM.

Fast access time - 600 m sec
(max) across 35 tracks.

Powerful disk operating

soft-

ware.

Load and store files ;by name.
BASIC program chaining
Random or sequential file access.
Floppy disk subsystem
425.00

34.00
30.00

be programmed to perform any
key word.

165.00

405.00

Pet owners,
trade up to an Apple at
allow up to £300

for your old PET againstMICRODIGI TAL. We can

Voice Recognition Card
Vat

Total

13.20

178.20

Apple II

the cost of a new

Prototyping Card
Provides the User with a means of
building up experimental circuitry
for the Apple computer. The 23/4" x
7" double -sided board includes a
hole pattern that accepts all
conventional integrated circuits
and
passive components.

Documentation

includes

a

complete system bus description
to aid the interface designer.
Prototyping Card
Nett
Vat
Total
18.00

1.44

19.44

Carrying Case
The Apple is truly portable and this
padded vinyl, leather look case
protects your Apple in transit and
makes it easier to carry.
Carrying Case
Nett
Vat
Total
25.00

27.00

2.00

BARCLAYCARD

459.00

Second disk drive and connecting
cable

%105.00

selected words. The computer can

ICRODIGITAL
To provide a better service
we have re -organised ourselves.

The following remain the same: -

Our shop is at
25 Brunswick Street, Liverpool.
Telephone order number

051.236 0707
The following are changed: Mail order, software, engineering,
accounts, etc., are now at :-

14 Castle Street, Liverpool.
Telephone (except telephone orders)

051.227 2535/6/7.
accepted
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comart
We've come a long way since the quill pen ....

microcomputers are now taking the drudgery
out of office life ....

providing safe and constant control of
industrial processes ....

helping further our knowledge by monitoring
scientific experiments and .... well you may
have yet another application.

Comart specialise in microcomputers from single -card computers to multiuser systems.
Analogue interfaces, floppy discs, digital, VDU

and printer interfaces are all in our range.
Software from Assembler, Basic, Fortran, Cobol
to Word Processing and Data Base Management.

Why not discover the Comart Catalogue of Computers - NOW
Contact us at :COMART LTD., P.O. Box 2, St. Neots,
Cambridgeshire. PE19 4NY.
Tel: Huntingdon (0480) 215005.
Telex: 32514.
Comart Computers are also available from regional dealers :-

Microcomputermart Ltd., Manchester. Tel: 061 832 2269
The Byte Shop, Ilford, Essex. Tel: 01 554 2177
Cambridge Computer Store, Cambridge. Tel: 0223 68155
Xitan Systems Ltd., Southampton. Tel: 0703 38740
Holdene Ltd., Leeds. Tel: 0532 459459
New Bear Computing Store, Newbury, Berks. Tel: 0635 49223
Isherwoods (Personal Computer Systems) Ltd., Luton, Beds. Tel: 0582 424851

V
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O.K. so you've got a computer.

So we've got all the add-ons!
Floppy Disks
Micropolis drives are available in 143K and 315K (formatted) versions expandable from one to four drives in
various packaging options. Prices quoted below are for single 143K units including 240V power supply and
case.

For S100 computers: Cromemco, Vector, Horizon, SOL, Sourcerer with 5100 expansion.
1042-1 Master unit; includes controller card and Micropolis system software £499 1022-1 Add-on unit £339
£400
CP/ M £100 COBOL
For NASCOM and other small Z80 configurations:
143BZ Master unit; includes controller card and Raindos system firmware
£499 1022-1 Add-on unit £339
For Motorola D1 /D2, SWTPC MP -68 and other small 6800 configurations:
143BM Master unit; includes controller card and RPDOS system firmware
£499 1022-1 Add-on unit £339
For TANDY TRS 80 with expansion interface:

£339

1027 (T) Drive 1, 2, 3 or 4

Memories
For 5100 computers:

£150

Vector 8K Static

Vector 16K Static with bank switching £300
Vector 48K Dynamic, Z80 refresh

£500

For SS50 (SWTPC, MSI) computers:
4K Static
£ 80
£140
8K Static

32K Dynamic, Onboard refresh

£495

Microspeech
For SS50 (SWTPC, MSI) computers:

Microspeech analogue speech synthesiser converts text strings in phonetic spelling to audio output.
Complete with special BASIC interpreter

All prices exclude VAT and carriage
Dealer enquiries welcome

SINTROM GROUP

Please send for complete shortform
catalogue
Please enquire for add-ons to computers
not mentioned above

£295

Si ntrom

M icroshop

14, Arkwright Road,

Reading Berks, RG2 OLS.

Telephone Reading (0734)85464

Circle No. 104
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rDo you want to buy
a MicroComputer?

Digitus stocks a wide selection of micros
and provides expert advice, sizing and
design.
Test some robust, proven computers:

Apple 11
Cromemco
DG MicroNova
North Star Horizon
Processor Technology SOL
Exidy Sorcerer
Choose from a range of peripherals:
Shugart, North Star, Sanyo, Sony, Lear
Siegler, Cifer, Centronics, Teletype.
Discuss and select a system to fit your
present and future needs.
Call, write or visit:
Digitus Ltd
Dumbarton House
68 Oxford Street
London W1
Tel: 01-636 0105
PS Also provided:
micro skill, software, books and training.

Do you need help
to design and process
your MicroSystems?
Through its MicroSkill Register of over
200 professionals, Digitus provides
experienced programmers, designers
and engineers to develop systems on
most micros including:

Z80/8080

6502
6800

LSI 11
MicroNova

Some of the Register people have their
own machines. Others work on customer
or Digitus equipment.
Whether you require a small program
written or a large system designed and
engineered, Digitus MicroSkill can
provide support.
Call, write or visit:
Digitus Ltd
Dumbarton House
68 Oxford Street
London W1
Tel: 01-636 01 05

PS

Applications to join the Register

are welcomed. Please send C. V.

and two professional references.

Does your
MicroComputer

need software?
Digitus supplies application programs,
systems, and tailormade software
systems.
We specialise in business and
administration programs for Z80/8080
and MicroNova computers including:

Wordprocessing

Mailing

Sales Ledger
Purchase Ledger
Nominal Ledger
Stock Control
Also supplied: systems software for
Z80/8080 including CP/M, Extended
Basic, Fortran and Interactive Cobol.
Call, write or visit:
Digitus Ltd
Dumbarton House
68 Oxford Street
London W1
Tel: 01-636 01 05

Do you want a

MicroSolution for
your business?

Some people want to buy equipment and
software and bolt it together for
themselves.
Others want to buy a solution, a complete
system to meet their needs economically
and reliably.
Digitus provides MicroSolutions for
business, administration and
professional practices.
We analyse your requirements, specify
systems, choose suitable equipment and
software, tailor it to fit your people and
organisation, hold hands during
transition, train operators and managers,
arrange regular maintenance and
support.
In short, provide a total MicroSolution.
Call, write or visit:
Digitus Ltd
Dumbarton House
68 Oxford Street
London W1
Tel: 01-636

Circle No. 105
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UP-TO-DATE, PRACTICAL

COMPUTING BOOKS
FROM
PRENTICE-HALL INTERNATIONAL
UK DISTRIBUTORS OF ALL SAMS
COMPUTING AND ELECTRONICS BOOKS

EQUINOX 300
A powerful

multi-user
multi -tasking
multi -language

Your Own Computer
Michael Waite and Michael Pardee
In this practical guide the authors remove the 'stigma' of complexity
that surrounds the computer and explains both hardware and
software in detail as well as the many uses of the computer.
£1.40 Paperback 80 pages 672-21483-0

16 -bit microcomputer time-sharing system
supporting
* BASIC

LISP
' PASCAL
' Floppy discs

Getting Acquainted with Microcomputers
Lou Frenzel

Hard discs

Illustrated with photographs and line -drawings, this book provides a
comprehensive introduction to microcomputers.
£6.55

Paperback

288 pages

including a powerful Text Formatter,
Assembly Language Development System
and disc -based Sort utilities.

672-21486-5

Microcomputer Primer
Michael Wolfe and Michael Pardee
The five main parts of the microcomputer are explained: the central
processing unit, memory, input and output interfaces and programs.
as well as the important characteristics of several well-known
microprocessors.
£5.80 Paperback 224 pages 672-21404-0

How to Program Microcomputers
£6.55

William Borden, Jr.
Paperback 256 pages 672-21459-8

Priced from under £5,000
Write or phone for further information.

EQUINOX COMPUTER SYSTEMS LTD
"Kieeman House" 16 Arming Street,

New InnYard, London EC2A 3HB.
01-729 4460.

Microcomputer
Analog Converter Software and
Hardware Interfacing

Tel: 01-739 2387/9

Jonathan A. Titus, Christopher Titus and David G. Larsen
£6.95 Paperback 320 pages 672-21540-3

Circle No. 107

8080/8085 Software Design
David G Larsen. Peter R. Rony, Jonathan A. Titus and Christopher Titus
£6.95

Paperback

304 pages

672-21541-1

DBUG

An 8080 Interpretive Debugger
Jonathan A. Titus and Christopher Titus
£3.60 Paperback 112 pages 672-21536-5

The 8080A Bugbbook

Microcomputer Interfacing and Programming
Peter R. Rony, David G. Larsen and Jonathan A. Titus
£7.65

Paperback

416 pages

672-21447-4

Using 6800 Microprocessor
£5.05

Elmer Poe
Paperback 176 pages

William Borden, Jr.
Paperback

304 pages

MICROCOMPUTER
RENTAL
SPECIALISTS

Before you buy a micro, why not
hire it for a day or a weekend?
From £2 a day we hire out a range of
micros for evaluation/experience or
program development.
Apple II
Commodore Pet
Nascom I or Micros
Research Machines 380Z
*
SEED System One
Tandy TRS 80
Exidy Sorcerer
*
Rockwell AIM
Protect your future investment.
Try out a system now.
*

67 2-21512 8

The Z-80 Microcomputer Handbook
£7.25

CCS Microhire

672-21500-4

Prices are correct at the time of going to press but may be
subject to change.

Book Orders
These titles are available from your usual bookshop or supplier

Trade Orders and Enquiries
For trade orders and enquiries and our
catalogue of Microcomputing Books please write to
Jill Dutt, Prentice -Hall International,
66 Wood Lane End, Hemel Hempstead, HP2 4RG,

Hertfordshire, England.

*

SPECIAL OFFER
THREE WEEKS FOR THE PRICE OF TWO,
JULY - SEPTEMBER

For details write to

Prentice/Hall

International
Circle No. 106
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CCS Microhire, Freepost,
Letchworth, Herts SG6 4YA
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Room PC

313 Kingston Road, Ilford

ENTERPRISES

Essex 1G1 1 PJ, England

A COMPREHENSIVE SELECTION OF MICROCOMPUTER BOOKS AND MAGAZINES
FOR THE HOBBYIST, EDUCATIONALIST, PROFESSIONAL AND RETAILER

Introduction to Microcomputers
Volume 0 The Beginners Book
Volume 1 Basic Concepts
Volume 2 Some Real Microprocessors (without binder)
Volume 2 Some Real Microprocessors (with binder)
Volume 3 Some Real Support Devices (without binder)
Volume 3 Some Real Support Devices (with binder)
Updating subscription (6 issues) for Vol. 2
Updating subscription (6 issues) for Vol. 3
Updating subscriptions for Vol. 2 and 3
Updating issue (Specify for Vol. 2 or 3)
I Binder (specify for Vol.2 or Vol. 3)

£5.95

£6.30
£18.95
£24.70
£11.95
£17.70
£18.95
£18.95
£30.00
£4.00
£5.75

1

6800 Programming for Logic Design
8080 Programming for Logic Design
Z80 Programming for Logic Design.

£6.30

£6.30
£6.30

Basic Computer Games

£5.50

What To Do After You Hit Return
8080 Galaxy Game
The Colossal Computer Cartoon Book
Computer Rage (A Board Game)
Artist and Computer
Games with a Pocket Calculator
Games, Tricks and Puzzles for a Hand Calculator

TBA

Z80 Instruction Handbook
8080 Programmers Pocket Guide
8080 Hex Code Card
8080 Octal Code Card

£3.50
£1.95
£1.95
£1.95

£7.95
£3.95
£6.95
£3.95
£1.75
£2.49

£10.00
£8.95
£9.95
£6.95
£6.95
£5.50

Dr. Dobbs Journal. Vol. 1
Best of Byte
Scelbi Byte Primer
Best of Creative Computing Vol. 1
Best of Creative Computing. Vol. 2
Best of Micro

£6.45
£6.45
£7.95
£7.95

8080A/8085 Assembly Language Programming
6800 Assembler Language Programming
8080 Software Gourmet Guide and Cookbook
6800 Software Gourmet Guide and Cookbook

MAGAZINE BACK ISSUES

MAGAZINE SUBSCRIPTIONS
price

Overseas
price

£11.50
£16.00
£20.00
£13.00
£10.50
£8.00
£21.00
£16.00
£10.00
£20.00
£20.00

£12.50
£17.00
£20.50
£13.50
£11.00
£8.50
£21.00
£16.50
£10.50
£21.00
£21.00

U.K

Subscriptions start within 3 weeks
MICRO -6502 Journal (12 per year)
Personal Computing (12 per year)
Interface Age (12 per year)
Dr. Dobbs Journal (10 per year)
Computer Music Journal (4 per year)
Peoples Computers (6 per year)
BYTE (12 per year)
Creative Computing (12 per year)
Calculators and Computers (7 per year)
Kilobaud (12 per year)
73 (12 per year)

Microprocessors from Chips to Systems
Microprocessor Interfacing Techniques
Z80 Microcomputer Handbook
T.V. Typewriter Cookbook
T.T.L. Cookbook
CMOS Cookbook
IC OP -AMP Cookbook
RTL Cookbook
IC Timer Cookbook
The Cheap Video Cookbook
Introduction to Personal and Business Computing
Getting involved with Your Own Computer
Your Home Computer
How to Profit from your Personal Computer
Reference Book of Personal & Home Computing
Hobby Computers are Here
New Hobby Computers
Understanding Microcomputers and small Computer Systems
Users Guide to North Star BASIC
Instant BASIC
Basic BASIC
Advanced BASIC
My Computer Likes Me .. When I speak in BASIC
Introduction to PASCAL
SCELBAL-High Level Language + Supplements
Accounts Payable & Account Receivable
Payroll with Cost Accounting
General Ledger
BASIC Software Library
Vol. 1: Business and Games Programs
Vol. 2 Maths, Engineering, Statistical Programs
Vol. 3 Advanced Business Programs
Vol. 4 General Purpose Programs
Vol. 5: Experiments Programs
Vol. 6: Miniature Business System
Vol. 7: Chess/Medbil/Wdpros Programs
Some Common BASIC Programs
Computer Programs that Work (in BASIC)
First Book of Kim
8080 Standard Monitor
8080 Standard Editor
8080 Standard Assembler
Special Package: 8080 Assembler. Editor, Monitor
Bar Code Loader for 6800, 8080, Z80 and 6502
Tiny Assembler for 6800 systems

£7.95
£7.95
£7.50
£7.50
£7.50
£7.95
£9.50
£4.25
£7.50
£4.30
£4.95
£4.75
£7.95
£5.50
£4.95
£3.95
£3.95
£7.95
£10.00
£7.50
£6.50
£6.00
£2.75
£4.00
£20.00
£10.95
£10.95
£10.95
£17.50
£17.50

£26.95
£7.95
£7.95
£32.50
£29.95
£6.30
£2.55
£6.50
£9.95
£9.95
£9.95
£20.00
£1.75
£5.75

£1.50

Micro -6502 Journal
Personal Computing
Interface Age

£1.75

£2.25
£1.75
£1.75
£3.50
£1.75
£2.25
£1.75
£1.75
£2.25
£2.25
£1.25

ROM

Dr Dobbs Journal
Computer Music Journal
Peoples Computers
BYTE

Creative Computing
Calculators & Computers
Kilobaud
73

Magazine Storage Box (Holds 12)

THIS LIST CANCELS ALL PREVIOUS PRICE LISTS: EFFECTIVE JANUARY 1979
DUE TO FLUCTUATIONS OF THE DOLLAR, PRICES SUBJECT TO CHANGE WITHOUT NOTICE

All Orders must be Prepaid
Send to address above
Total Enclosure
Indicate Payment Method
Tick required items or write letter.
Please note our prices include postage and packing, but:
My cheque. PO.. I.M.O. is enclosed in Sterling on U.K. Bank
not insurance, if wanted add 12p for every f 1 0 of books,
Charge to Barclaycard/Visa/Access/Diners/American Express
ordered Make cheques PO's etc payable to -

HOW TO ORDER

L.P. Enterprises.
CREDIT CARDS accepted
BAR C LAYCAR D/VI SA/ACCESS
DINERS CLUB/AMERICAN EXPRESS

I

Credit Card No

,

Expiry Dat'

Name

Address

Phone 01-5531001 for Credit Card
order (24 -hr answering service).

POSTCODE

Signature

N.B. Diners Club orders cannot tie accepted by
telephone.

All publications are published in U.S.A. and shipped air -freight by L.P. Enterprises. In unusual
cases, processing may exceed 30 days. Trade enquiries welcome.
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/FOR NASCOM-I\

GD.

'05

QC>

Sumtack

Sumlock Electronic
Services iMicr) Ltd.

Manchester

.4;)

IN SCOTLAND

of

2°

QC)

COME TO

Q5'

.(!. Announcing the opening of our new showrooms
,05 at 198 Deansgate.

STRATHAND

Your North-West stockist of

Adler-Brinlock-Busicom-Casio-

Commodore-Cannon-Sharp calculators.

In stock; Nascom-1 buffer boards 8, 16,
32K RAM boards. Super Tiny Basic zeap on
tape.

Over-the-counter repairs to all makes of

(7, equipment
Callers welcome

1.17
'05 Commodore PET main agents
05 Programs written to customer specifications

STRATHAND

44 St. Andrew's Square, Glasgow G1 5PL
GLASGOW (041) 552 6731
Telephone order welcome with Access

Royal London House

and Barclaycard.

196-198 Deansgate
BOOKS AND SOFTWARE
IDEAL FOR SCHOOLS
AND COLLEGES NOW
AVAILABLE.

MANCHESTER

M3 3WE

Tel: Sales/Software

Tel: Service

061 -834 4233
061-834 4234

Please note it is
not our policy to
advertise Nascom
products which
are not currently
available.

/)66161666616616616161616666
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Roddiff

TRS-80
we take over where Tandy leave off

Micro Computers
Liverpool
PET4K £460 8K £550

16K £675 32K £795

We work exclusively with the TRS-80 becuase, in its price range, we believe
it to be the best Microcomputer on the' market, and it's getting better all the
time. If you think that there is no software around for it, look at our list, which
is getting longer every week.

ELECTRIC PENCIL
This fantastic word processing program is our speciality. It comes on
cassette complete with a very well -written manual and we can do a complete

PET Printers
PR40 (with Software Interface)
PR40 Paper Rolls (10)

£250

Teletype 43

£900

Listing Paper (1000 6" x 12")
Kim 1

£6

£6
£92

Plessey Petite 24K
Add -in Board 24K
Twin Floppy Unit
Pet T.V. / Monitor Interface
C1 5 Cassettes (10)
Rockliff
Quality Tapes
with Cases
C60 Cassettes (10)

£???

most of their products.

TRS-80 COMPUTING newsletter
SOFTSIDE MAGAZINE
Also specially written for the TRS-80 includes listings for games with
super graphics, serious program listings and news items price £12.00 per

£4.30

Anything else that's being made, written or sold for the TRS-80 we are

1- 5215830
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SMALL SYSTEM SOFTWARE
We are now the U.K. agents for this company and we hold a good stock of

£320
£840
£25
£3.99

Ask for our list of software packages including
Rockstock, Payroll and Ledger
Please add 8% VAT to all prices

Liverpool L2 8 SZ

Phone or write for prices.

We are the European distributiors, price f12.00 per year inc. for 12 copies.

PET extra memory

2 Rumford Street 05

package including an RS232 - 20ma, loop interface, which plugs into the
back of the keyboard unit.

We can supply a number of printers which can be driven by our RS232.

year inc. for 12 copies.

CLOAD MAGAZINE
This is a cassette magazine containing around 6 programs per issue with
superb graphics and a newsletter with program fixes and general items of
interest for TRS-80 users. The programs cost an average 38p, £28.00 per
year inc. for 12 issues.

almost certainly handling, SAE for details.

#
°

OOOOO

OOOOOO
S.
Soo

Write to.- 0 PTR 0 N I CS, 1, Strawberry Vale, Twickenham, Middlesex
TW1 4RX

Telephone: 01 -892-8455
Visitors by appointment
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INTRODUCING
DUAL DRIVE MINIFLOPPY FOR PET!
DISKMONTM (DOS) AUTOMAIICALLY REORGANIZES FREE
DISK SPACE AFTER SAVE OR ERASE

DISKMON IS RESIDENT IN ROM VIA DISK CONTROLLER BOARD
PLUGGED INTO EXPANDAPET
DISKMON ADDS 14 COMMANDS TO BASIC INCLUDING DISK
DATA FILES

DISKMON COMMANDS SUPPORT COMMERCIAL PRINTER OFF
PARALLEL PORT SUCH AS CENTRONICS 779
FULL DISK SOFTWARE SUPPORT
FORTRAN & PLM COMPILERS
"90 DAY MANUFACTURER'S WARRANTY ON HARDWARE
READY TO USE ON DELIVERY, WITH FULL INSTRUCTIONS
AND UTILITY DISKETTE
'CALL OR WRITE FOR ADDITIONAL INFORMATION

Ex STOCK
*THIS SYSTEM IS FULLY SUPPORTED BY SOFTWARE FROM THE
MANUFACTURER

DELIVERY NOW
DKH64I -DUAL DRIVE SYSTEM, COMPLETE WITH DISKMON
E833 1- VAT

-DISKMON ASSEMBLER LISTING/DOS
ASM789T -PET -ASSEMBLER ON CASSETTE
ASM789D -PET ASSEMBLER ON DISKETTE (5.5 inch)
LNK456
-AUTOLINK LINKING LOADER ON DISKETTE
FOR300
-FORTRAN COMPILER ON DISKETTE
-PLM COMPILER ON DISKETTE
PLM400
DKL067

(Phone for your nearest dealer)
DUAL MINI FLOPPY DRIVE WITH 100K PER DISK SIDE
FOR TOTAL 200K ON LINE
'DESIGNED FOR COMMERCIAL SPEED REQUIREMENTS
'FAST LOADING SPEED

L1995
f39.95
£39.95
£59.95
£39.95

** BUSINESS PACKAGES STARTING IN 1st QUARTER 1979 **
'THIS SYSTEM REQUIRES EXPANDAPET MEMORY (MINIMUM 16KSEE BELOW)

INTERNAL MEMORY
EXPANSION FOR PET!
EXPANDAPErm

£19.95

OHIO SCIENTIFIC
SUPERBOARD II

INTERNAL MEMORY
EXPANSION UNIT

'MOUNTS EASILY INSIDE
YOUR PET
'EASY TO INSTALL
(15 MINUTES)

.NO DEGRADATION OF
PET SYSTEM

'USES LOW POWER
DYNAMIC RAMS
.90 DAY PART & LABOUR
I YR-RAMS

30 DAY MONEY BACK
GUARANTEE
*MOUNTING SLOTS

E263 plus VAT

FOR 4 BOARDS

32K UNIT ALLOWS 8K OF

CALL/WRITE FOR
ADDITIONAL INFO
DEALER INQUIRIES

ASSEMBLY LANGUAGE
SUBROUTINES ACCESSED

EXPANDAPET PRICES

VIA THE USR COMMAND
OPTIONAL PLUG-IN
BOARDS

SERIAL I/O BOARD P.O.A.
P.O.A.
S -I00 I/O BOARD
4K EPROM BOARD P.O.A.

INVITED

16K (+ 8K PET = 24K)
£261 + VAT
24K (+ 8K PET = 32K)
£320 4 VAT
32K (+ 8K PET = 40K)
E374 + VAT

Standard Features
Uses the ultra powerful 6502 microprocessor
8K Microsoft BASIC -in -ROM
Full feature BASIC runs faster than currently available
personal computers and all 8080 -based business computers

4K static RAM on board expandable to 8K

Full 53 -key keyboard with upper -lower case and user
programmability

Kansas City standard audio cassette interface for high

reliability
Full machine code monitor and I/O utilities in ROM
Direct access video display has I K of dedicated memory
besides 4K user memory), features upper case, lower case,

MUSIC BOX

Turns your PET into a programmable musical instrument.
You can record and ply up to 90 pages, 16 notes per page,
change tempo, key, etc.

graphics and gaming characters for an effective screen
resolution of up to 256 by 256 points. Normal TV's with
overscan display about 24 rows of 24 characters, without
overscan up to 30

£3750 inc. VAT & P&P

30 characters.

Extras

T.I.S. WORKBOOKS
A set of 5 workbooks to give you a full understanding of all the
ins and outs of your PET more fully than any previous manuals.

Available expander board features 24K static RAM
(additional mini -floppy interface, port adapter for printer
and modem and OSI 48 line expansion interface.

E15-95 per set, inc. P&P

Assembler editor and extended machine code monitor

Lots of software and other goodies.

Fully built and tested. Requires only 5V at 3 amps and a
videomonitor or TV and RF converter to be up and running.

available.

Send large SAE

Phone or write for delivery dates. Full one year warranty.

LOTUS SOUND, 4 MORGAN ST., LONDON E3 5AB
(Dealer Enquiries Invited)

Tel: 01-981-3993

Telex: 261426 Attn: Lotus Sound
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SUM -LOCK BONDAIN LTD
OFFER

NORTH STAR HORIZON

COMMODORE PET

£550
£675
£740
£550

PET 2001

PET MK II (Full K/B)
PET DISK DRIVES
PET PRINTER

WITH 1 DISK DRIVE
WITH 2 DISK DRIVES

from £1,328
from £1,668

COMPUCORP SYSTEMS
EX -STOCK

EQUINOX SYSTEMS WITH 10MB HARD DISKS.

DUAL DISK DRIVES
16K MEMORY EXPANSION BOARDS
24K
32K

£840
£280
£320
£395

ALL PRICES PLUS VAT.

All the above systems can be programmed in BASIC. Why not learn to program your own
software? Ask for details of our elementary, intermediate and advanced courses which are
held in our lecture rooms at our Head Office. All courses have been fully booked to date, so
reserve your place now:

Ask for details

Head Office:

Sumlock-Anita House
15 Clerkenwell Close
London EC1R OAA.

LEARN

PROGRAMMING

The: 01-253 2447,8
'Telex: 299844

WITH US

SUMLOCK

24)

BONDAIN

Suppliers to HMSO, Local Government,
Education, Insurance, Banks, Stockbrokers

Circle No. 115

AT LAST ! ! !
SOFTWARE FROM THE PROFESSIONALS AT AN
ACCEPTABLE PRICE

Packages available now for the TRS80
Sales Ledger
From £100

-

(OPEN ITEM LEDGER/AGE ANALYSIS/STATEMENTS/INVOICES/VAT/DAY BOOKS & MORE)

From £100

Purchase Ledger

(OPEN ITEM LEDGER/AGE ANALYSIS/REMITTANCE ADVICES/VAT/DAY BOOKS & MORE)

Stock Control

From £150

COMING SOON: PAYROLL/ORDER ENTRY/INVOICING/NOMINAL LEDGER
ALL THE ABOVE PACKAGES ARE BEING MADE AVAILABLE ON THE PET AND OTHER MICROS

12 MONTH WARRANTY ON ALL PACKAGES -TAILORED SYSTEMS TO YOUR REQUIREMENTS

TRIDATA MICROS LTD.,
RUSHDEN (093 34) 53105
Circle No. 116
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Eu/to-Cialce Ltd

224 TOTTENHAM COURT ROAD, LONDON Wl. TEL: 01-636 8161

55-56 HIGH HOLBORN, LONDON WC1. TEL: 01-405 3113
For electronic calculators and
watches.
We have the largest range in
London at the most
competitive prices.

Export and Personal Export
Tax, free facilities arranged.
rk

HEWLETT PACKARD * CASIO

* SHARP * TEXAS
INSTRUMENTS * OLIVETTI *
SEIKO * SINCLAIR *
COMMODORE * SANYO *
NATIONAL PANASONIC, ETC.

microcomputers with a full
range of hardware and
software options.

Come to our showrooms in High Holborn and Tottenham Court Road. See a

complete range of Microcomputers including the Commodore Pet, Apple II,

ITT 2020, Compucolor, North Star Horizon and Texas SR60a.
We have complete software and hardware peripheral back-up, including a

selection of printers from the Anadex, Centronics and Data Recording ranges.
Our staff will provide an efficient and polite service, including technical advice
and hands-on experience of the range of computers we have available.

Eu/to-axic Ltd

224 TOTTENHAM COURT ROAD, LONDON W1. TEL: 01-636 8161

55-56 HIGH HOLBORN LONDON WC1. TEL: 01-405 3113.
Circle No. II7
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BUILD THE

NASCOM I

KITS IN STOCKS

*

* UK Best

B

COMPUTER F ULLritish

SOFTWARE FOR THE
TRS 80*, APPLE 11*,
PET*,
SORCERER*, SUPERBOARD*!
UP TO 7 GAMES/PROGRAMS PER TAPE!
As the direct importers of the superb

"CREATIVE COMPUTING" software we are
able to offer these programs at really
low prices!
Unconditional refund/replacement of any
faulty tape!
£7.95

CS 1006 PET: GRAPHIC GAMES (6)

LEM, Nuclear Reaction, Artillery, Bounce, Checkers, Dodgem

CS 1006 PET: CONVERSATIONAL GAMES (5)
Eliza, Haiku, Hangman, Hurkle, Hexletter

£7.95
£7.95

CS 1007 PET: BOARD GAMES (7)
Yahtzee, Blackjack, Backgammon, Trek/3, One Check,
Bug, Bug Revenge

CS 4002 APPLE II: SPORTS GAMES (4) .

.

.

.£7.95

Baseball, Torpedo, Slalom, Darts

CS 4201 APPLE II: CAI PROGRAMS (4) .

.

.

.£7.95

U.S. Map, Spelling, Math Drill, Add with Carry

CS 5001 SORCERER: GRAPHIC GAMES (6) . £7.95
LEM, Nuclear Reaction, Pie Lob, Bounce, Checkers, Dodgem

CS 6001 SUPERBOARD: GRAPHIC GAMES (4)
Tank Attack, Dodgem, Free for all, Hidden Maze

£7.95
CS 2001 TRS 80-Level I, 4K: GAMES (5) . £7.95
Ultra Trek, Romulan, St*r W*rs, Star Lanes
II,

£165 El% VAT
POST FREE

* Supplied in kit form for
self -assembly

* Full documentation supplied
* Fully screened double -sided
plated through hole printed circuit
board

* Full 48 key keyboard included

* 2K x 8 Ram
*1K x 8 monitor program in
Eprim

* Powerful Mostek Z80 CPU
* 16 x 48 character display
interface to std un-modified T.V.
* T.V. display memory mapped
for high speed access
* On board expansion to 2K
x 8 Eprom

* On board expansion for
additional 16 I/O lines
* Memory may be expanded to
full 60K

EXPANSION
* Expansion buffer board £32.50

SOFTWARE

* 1K x 8 monitor program
providing

MEMORY KITS (inclusive all
hardware)
8K
16K
32K

* 8 operating commands,
supporting Mem examine/modify,
tabulate, copy, break, single step
execute tape, load, tape dump
* Reflective monitor addressing
for flexible monitor expansion
through user programs

£85
£140
£200

* I/O board with decoders and
all hardware except ICS will
accept up to 3 PlOs, 1 CTV and
1 UART
£35

* Monitor sub -routines includedelay ASCII coding, binary to hex
conversipn, clr screen, scroll up,
string print, cursor shift and many

OTHER HARDWARE
* 3A power supply for up to
32K expansion
£19.90
* 3A power supply for up to
32K expansion Mk II
£24.50
* BA power supply for larger
than 32K expansion
£60.00
* Expansion card frame
£29.50
* E PROM programmer
f40.00
* E PROM Eraser
£25.00
* Keyboard cabinet
£3.50
* Progrpmming manual
£4.00

others

NEW T-4 operating system in (2)
2708 EPROMS upwards
compatible from T2 and B -BUG
£26.00
Tiny Basic
£26.00
Super Tiny Basic (with editor
and machine utility routined)f35.00
Zeap assembler editor

All prices exclude V.A.T. which should be added at
8%.

Post and packing 50p per order. Please quote

reference number of tape.

We regret that we do not accept credit cards at
present-sorry!
Mail order only please.

. £32.00

INDUSTRIAL ENQUIRIES * FREE BROCHURE-SEND SAE 9E x BE
STAMP 12Ep.

lanxrte Me..

Hew

Ir

All mail to:
agHenry's Radio

Phone (01) 723 1 008

404 Edgware Rd
London W2
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£14.95

Almost endless adventure/exploration game

.

* VAT 8% ALL ITEMS EXCEPT BOOKS
* DEMONSTRATIONS CONTINUOUS DAILY
* WE WELCOME EXPORT-EDUCATIONAL AND

16K: the fabulous

"ADVENTURE"

Kits

SERVE
IC & GUARANTEE

FEATURES

£7.95

CS 3003 TRS 80-Level

AFTERDesign
SALES

We are the Sole Approved London Stockist and National Distributor
FREE MODULATOR and B -BUG

Deathstars, Hangman, Lunar Lander, Math Race, Checkers

CS 3002 TRS 80-Level II, 16K: SPACE GAMES (4)

nm

12,000 ALREADY SOLD

cane GAMES

CASSETTE GAMES IN PET BASIC 46\
TORPEDO RUN-Solo simulation of the destruction of the Death
Star. Out -manoeuvre and battle tie fighters until the vent comes
into range. Drop your Proton torpedo and the Death Star
£8.00

explodes. Full graphics

FINAL FRONTIER-Solo Star Trek adventure combining functions on most other Star Trek games. Multiple-choice command
including built-in range -finding computer. Full graphics. Can be
£8.00
replayed instantly
YAM-(Yahtzee) Classic dice game using 5 dice. 2 versions on one
tape: I for up to 6 players; one for up to 4 players with 4 columns
£6.00

each

PONTOON-Solo version of the well-known card game. Good
£5.00
graphics; betting facility; Splitting and Burning possible
MAN-EATER-Surround and capture the shark before he chomps

your swimmers. Skilful game of deduction, with graphics

44 Berners Street, London W1 P 3AB
Dealer enquiries invited
Please send large stamped addressed envelope for
full list
" Denotes registered Trade Marks.
© 1979 THE SOFTWARE HOUSE

£4.00

COMPUTER GAMES & BOOKS
BASIC COMPUTER GAMES -101 games in Basic. Microcomputer edition

£5.50

dium

£6.95

dium

E6.95

BEST OF CREATIVE COMPUTING Vo. I-328pp compenBEST OF CREATIVE COMPUTING Vo. 2-328pp compenBEST OF BYTE-Taken from first 12 issues of 'Byte' mag. Theory,
applications, speculations, projects, software systems etc. 384pp
£895

Please send me the following games cassettes

SCIENCE FICTION & FANTASY
BOARD GAMES
DUNGEONS & DRAGONS-Creative adventure role-playing
game of wizards, heroes and monsters

I enclose cheque/money order for £
Please add V.A.T. at 8% to all prices.

£7.50

We stock a vast selection of Science Fiction and Fantasy games. Visit
our shop or send an SSAE for full lists.

Name
Address

All prices include postage and packing (UK only)
TRADE ENQUIRIES WELCOME

Games Workshop, I Dalling Rd, London W6 01-741 3445

II Circle No. 118
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The microcomputer for those who
need more than the minimum. The
right processor for business,
scientific and educatiOnal use.
Proven applications include Games
Educational Word Processing
Invoicing StockControl

Sales Ledger

Purchase Ledger
Mailing Scientific

.

Languages
Powerful Basic including sequential
and random access disc files

formatted output strings line
editor machine IanguageCALL

E

many other facilities Optional
additional software

HORIZON

(under CP/M

operating system)
includes BASIC
compiler. FORTRAN and COBOL.
Horizon Z80A computer with 2 double -density

The Horizon computer
includes: Specification

Zilog Z80A MPU S-100 bus (12 slots) Solid

disc drives and 24K RAM £1,823 (exclusive of
VAT and carriage).

well-built case Up to four Shugart mini -floppy
disc drives.180KB each Serial port for CRT or

Equinox Computer
Systems Ltd.
"Kleeman House"
16 Anning Street,
New Inn Yard,
London EC2A 3HB.
Tel: 01-739 2387/9

Teletype Real-time clock on motherboard
Optional additional
serial port and
parallel port
Powerful operating
system and monitor
Access to wide
range of S-100
special application
boards.

01-729 4460.

For North Star Horizon systems and software
contact the people with experience:
LONDON
Equinox Computer Systems Ltd.,
16 Anning Street, New Inn Yard,
London. EC2A 3HB.

(Tel: 01-739 2387/9-01-729 4460)

DEVON

SCOTLAND

J.A.D. Integrated Services
(Plymouth) Ltd.
21 Market Avenue, City Centre,
Plymouth, Devon.
(Tel: 0752-62616).

Scotia Software Services,
95 Woodfield Avenue, Edinburgh.
(Tel: 031-441 603).

SURREY
Radix 2 Technology Ltd.,
92 Wimbledon Hill Road, Wimbledon,
S.W.19. (Tel: 01-946-8887).

MIDDX

DORSET
Micro Systems Specialists, Market
Place, Sturminster, Newton, Dorset.
DT10 1BB. (Tel: 0258-72946).

SOUTH WALES

Claisse-Allen Computing, 5 Upper
High Street, Winchester.
(Tel: 0962-69368).

LANCS & NORTH WALES

CAMBS

LINCS

Cortex Computer Centre, 25/35 Edge
Lane, Liverpool. (Tel: 051-263 5783).

Wisbech Computer Services Ltd.,
10 Market Street, Wisbech, Cambs.
(Tel: 0945-64146).

Loveden Computer Services,
167 Bartowby High Road, Grantham,
Lincs. (Tel: 0476-72000).

HUNTS
Micropower, 26 High Street, Great
Paxton, Huntingdon, Cambs.
PE19 4RF. (Tel: 0480-213785).

HANTS

KENT
Microtek Computer Services, 50 Chislehurst Road, Orpington,
Kent. (Tel: 66-26803).
Tor Business Systems, 83 Timberbank, Vigo Village, Meopham,
Kent. (Tel: 0732-822956).

Jacobs Computer Systems Ltd.,
36 Bengeworth Road, Harrow, Middx.
HA1 3SE. (Tel: 01-908-1134).

Micro Media Systems, 12 Clarence
Place, Newport, Gwent.
(Tel: 0633-50528).

EQUINOX
COMPUTER SYSTEMS LTD.

ESSEX
Micro Software Systems Ltd., Stanhope House, High Street,
Stanford -le -Hope. (Tel: 03756-41991/2).

"Kleeman House" 16 Anning Street,
New Inn Yard, London EC2A 3HB.
Tel: 01-739 2387/9
01-729 4460.
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Expand your Pet to its full capability with
these professional peripherals
Dual floppy disk unit

Stand-alone, plug-in memory expansion.
Available in 8K, 16K, 24K, and 32K versions.
Complete in case with built-in P.S.U.
24K £449.00

A COMMERCIAL GRADE DISK SYSTEM FOR
THE PET

Up to 800K Bytes on Line Mass Storage

High Speed D.O.S. in ROM
Effectively doubles PET operating system
commands

Complete documentation allows use of full

111111111111=11114,

resources

Handles up to four disk drives
Includes Commercial Printer Support
Adds 16 commands to PET basic
Automatic self reorganisation of free space
on disk after each save or erase command

Free space is never fragmented
PRICE £84000

PET 2001-4 4K Bytes of Memory

£46000

PET 2001-8 8K Bytes of Memory

£55000

£5500
PET 2ND Cassette Unit
PET Sound Box Plugs direct into 2nd Cassette
Port complete with Demo Software
£12.98

Expandem memory expansion board
General purpose expansion system for PET and
other 6502 Computer Systems (e.g. KIM, SIM,

AIM).
24K to 32K Low Dissipation RAM
Mounting slots for 4 option cards
All necessary cables and brackets

PET Dust Covers To protect your PET-(Four

Software
Estate Agency: Very cheap, very effective
method of showing properties to customers.

Automatic deletion. Printed copies for prospective purchasers (Now available on disk). £25.00
Mail List: Printout all your mailshots, names and
addresses; printout on self-adhesive labels;
disk only, £15.
Payroll: Complete suite, abundant storage on
disk. End -of -year summary; coin analysis; two
payslips; excellent value; disk only, £50.
We supply all Commodore, Petsoft and
Compusette programs. We should be glad to
quote for dedicated software applications.
R.H. Mastermind: Surely the best Mastermind
£5.00
ever. 3 Games levels.
R.H. Shape Matching: Match up two different
shapes to score. You against the other guy. You
£5 00
will have to be sharp for this one.
Access and Barclaycard accepted for Telephone
and Postal Orders.

£8.33

All prices include post and packing (insured

Disk Controller
Parallel I/O

PET TV Interface Plugs direct into user port
Superb Specification
£4529

S100 I/0 Driver

24K Board £32000

Unidirectional IEEE to RS232 interface £85:00
Bi-directional IEEE to RS232 interface £160'00
Cifer Cub visual display terminals with keyboard

We should be glad to discuss your problems or
requirements relating to technical matters,
software, etc --in-house software experts

Plessey Petite add-on memory
From Europe's largest memory board
supplier

C12 blank data cassettes
5.1in. Mini -floppy diskettes

Colours) Rust, Blue, Beige, Green

Sockets for Eprom
Flexible Serial I/O

£38000
£3:98 per 10
£2778 per 10

All new equipment sold by us carries a 12 months' guarantee

HE COF11PLITERS LTD
Computers

for

Business

&

Home

post extra).

available.
Dealer enquiries invited for all our stock items.

U.K.-wide service by our specialist technical
staff. Maintenance contracts available after our
one-year guarantee at 71% of capital purchase
price.

All prices exclusive of VAT

Newland Street
Kettering Northants

22

Telephone

(0536) 83922/

520910
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T.C. 'BIAS' STABILISED

POWER SUPPLIES

Bias 1 An ideal microcomputer supply sufficient for expansion
right upto 64K. Static memory suitable for most micros,
including NASCOM 1, ELF 2, AIM 65, OHIO SUPER BOAR D, TANGERINE, etc.

+5V at 10A, -5V at 1 A, +12V at 2A

£37.04

Bias 2 For all audio and analogue applications
12 to 25V at 35A

2708 EPROM
PROGRAMMERS

£3241

Bias 3 Specifically designed for S100 systems

+18V at 5A, +8V at 10A

£35.19

Units supplied in kit form, including all components-drilled

address and data displays and zero insertion force socket.

All outputs current -limited 240V ac input.

Type JJM Model 2 PPS, complete stand-alone bench

Cased, assembled and guaranteed at £22 (inc. case).

Suitable pre -drilled case,
connectors, etc at £12.

includes

switches,

instrument with extensive data manipulation, £575.
indicators,

Over -voltage protection on all rails, available for kits or
assembled units.

WARD JANES ELECTRONICS LTD.,

The Green, Wellingborough Road,

Tooting Computing
157 Robinson Road,
London SW17
Tel: 543 1398
(day or evening)

Low-cost W -J -E 2708 Programmer unhoused board
assembly, built and tested, £160.

Optional power supply unit for W -J -E type, £40.

Bias 1 : add £12
Bias 2: add £7
Bias 3: add £9

Rushden, Northants.
Post and Packing £2.50
Please add VAT 8%
Mail Order Only

Circle No. 123
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2 types available, both incorporating hexidecimal keypad,

PCB, heat -sinks, transformer, etc.

Telephone: Rushden (09334) 59263
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THE
BRITISH

MICRO
OLRCK BOX
in ritCROCOPloti T('
MD

RAI R BLACK BOX

MICROCOMPUTER
High speed 8085 microprocessor

Priority interrupts and DMA
64K bytes of RAM memory
Transparent ROM bootstrap loader
Integral dual minifloppy disks
Programmable serial I/O interfaces
Comprehensive range of peripherals
UK wide on -site maintenance

11/11R

RAIR

Advanced floppy disk operating system
Serial and random file processing
Macro assembler with symbolic debugging

Extended BASIC interpreter
Relocating FORTRAN IV compiler

ANS 74 COBOL compiler
Quantity and OEM discounts
Leasing and rental facilities

RAIR

30-32 NEAL STREET COVENT GARDEN LONDON WC2H 9PS TELEPHONE 01-836 4663
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SDS-100

AIRAMCO LTD
UNIT 2A
9 LONGFORD AVENUE,

SDS-100 HIGHLIGHTS

32K Bytes of RAM (Expandable to 64K)
1 Megabyte Disk Storage On Line (IBM 3740 Compatible)

KILWINNING INDUSTRIAL
ESTATE, IRVINE, AYRSHIRE.

Up to 8K PROM

12 in. Video Display (24 lines of 80 characters)
Z80 Central Processing Unit
Full Upper and Lower Case Keyboard
Numeric Key Pad and Cursor Controls
Parallel Input and Output Ports for parallel I/O requirements

TELEX 779808

Key Lock On/Oft Switch
Video Display features Blinking, Reverse, Underline and combinations
RS -232 Serial Interface for on-line applications and serial printers
Compatible with C- Basic, Disk Fortran, Cobol and CP/M DOS
compatible software. (CP/M is a registered trademark of Digital
Research of Pacific Grove, California)

£3,700

OPTIONAL FEATURES
Line lengths to 132 columns

STANDARD FEATURES
Mircoprocessor controller
Serial RS -232C interface
Parallel TTL level interface
Full upper and lower case ASCII character

IP-125/225

Instantaneous print rate to 165 characters per
second

Sustained throughput to 80 characters per
second

set (96 characters)

Print densities of 8 3, 10, 12 and 16.5

Full 81 in. wide paper

characters per inch

Line length of 80 columns at 10 characters per

Options program selectable by control codes
Full CRT screen size multiline buffer (2,048

inch

Impact printing

7 x 7 dot matrix

characters)

Special set of graphic symbols
Graphics dot plotting mode

Ordinary paper-roll, fanfold, or sheet
Serial baud rate to 1,200 bits per second
Multiple line buffer of 256 characters
Built-in self test mode

Form feed control

Eight switch selectable form sizes
Automatic page boundary skip
Remote printer selection/deselection
Automatic line feed on carriage return

Instantaneous print rate to 100 characters per
second

Sustained throughput to 50 characters per
second

Multiple copies without adjustment
Re -inking ribbon mechanism
Expected ribbon life of 10 million characters
Front panel operator controls
Attractive table top console

IF BOTH UNITS PURCHASED TOGETHER

£4,149
£4,350

£499
£695

(125)
(225)

(125)
(225)

Circle No. 126

TRS80

ICI

ISTS

Special offer for one month only 10% off our list prices on TELETYPE 43s
and TRS80 printers.
Disc drives, printers etc at discount prices.
Most popular books and magazines in stock
including TRS 80 Newsletter.

SPECIAL ITEMS
The Basic Handbook by David Lien £11
C-20 computer -certified cassette tapes E4.70 for 10

16k TRS80 upgrade kits with full instructions,
£80.00 Minidiskettes £3.20 ea. or box of ten,
£30.00

a- COMPUTER
CENTRE
118 Wandsworth High Street, London SW18
Tel: 01-870 4805 Telex: 8813089 (Interprem)
Telephone orders with Barclay or Access Card welcomed.

Send stamped addressed envelope for list including
discount book prices.

A Pride of Printers..
Free standing or panel mounting Parallel
ASCII or BCD data input; 16, 20, 32 or
even 40 chars/line 2 lines/second; low
cost, quiet and reliable; complete with
mains power supply.
Rapid delivery from...

QL CIL C

IMITED

TUDOR ROAD, ALTRINCHAM, CHESHIRE WA14 5TN
Tel: 061-941 2361/2

Circle No. 127
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ar.A6_31:3030 Computer Products
filEf11/2

16K Static RAM Board
S-100, fully
buffered, with

Rockwell AIM -85: The Head -Start

PHANTOM and bank addressing
capabilities, can be addressed
at 4K boundaries.

A KIM -1 compatible machine with
on -board printer and a real keyboard!

250ns Kit
450ns Kit
250ns A&T
450ns A&T

$35b.25
$312.50
$437.50
$406.25

EPROM BOARD KITS
EPM-1 (uses up to

4K or 1702)

$74.94

JG8/16 (uses 2708
or 2716)

;$87.44

"IMSAI"-TYPE CARD
GUIDE SPECIAL:

Regular Price 38d each

SPECIAL: 10 for $1.25

$468.75 w/1K RAM
$562.50 w/4K RAM
4K assembler/editor in ROM: $100.00
8K BASIC in ROM:
$125.00
Power supply:
$ 74.93

$21.19
$25.00
$31.25
$22.44
$14.94
$21.19
$31.25
$16.19
$25.00
$26.25
$12.50
$28.75
$62.44

F8

Z80 (2MHz)

Z80A (4SAHa)
CDP1802CD
6502

6800
6802

8008-1
8035
8035-8

8080A
8085

TM59900TL
8080A SUPPORT DEVICES

$ 3.63
$ 5.81
$ 3.44
$ 5.38

8212
8214
8216

8224 (2MHz)
8224-4 (4MHz)

$12.44

8226
8228
8238
USRT
S2350
DARTS,

$ 3.44
$ 8.00
$ 8.00
$13.69

$ 6.56

AY5-1013A
AY5-1014A

*TRS-80 Kit *
(16K x 1, 300ns)

includes connectors and
instructions

$112.50

Special Package Price: $748.75

AIM -65 (4K), Rower Supply, Case, and 8K BASIC ROM

hINIPW171111kWIIIWA/TAPICICACILWAVAWIIIMILvib JADE 21=347:6
with provisions for ONBOARD
EXPANDOR'S BLACK BOX PRINTER
2708 and POWER ON JUMP
This 64-cnaracter ASCII impact printer
with 80 -column capability is portable
and uses standard 892" paper and regular typewriter ribbon. Base, cover
and parallel interface are included.
Assembled and complete with manual
and documentation.

TM56011
1N16403

MC14411
14411 Crystal
6800 PRODUCT
6810P
6820P
6821P
6828P
6834P
6850P
6852P
6860P
6862P
6871P
6875P
6880P
KIM SUPPORT DEVICES
6502
6520
6522
6530
6530-002
6530-003
6530-004
6530-005
CHARACTER GENERATORS
2513 Upper( -12+51

Kit

$ 8.44
$ 8.44
$12.19
$13.69
$13.69
$13.69

PROMS

$10.00
$12.44
$31.25
$75.00
$29.25

$15.63

$ 5.00
$ 4.94
$ 5.00
16-100
$ 1.50
$ 1.88
$ 3.25
$ 3.75
$ 3.31

$ 3.69

FLOPPY DISK CONTROLLERS
1771B01

KEYBOARD CHIPS
AY 5-2376

AY5-3600
MM5740

32K VERSION KITS

Uses 4115 (8Kxl, 250ns)
Dynamic RAM's, can be expanded in 8K increments up

to 32K.
8K
16K

$198.75

24K

$311.25

$248.75 32K $373.75
64K VERSION KITS

S-100 MOTHER BOARDS

$14.94
$12.50
$11.56
$19.94
$19.94
$19.94
$19.94
$19.94

2716 (5+12) TI
2716 (5v) INTEL
2758 (5v)
DYNAMIC RAMS
416D/4116 (250ns)
2104/4096
21078-4
TM54027/4096 (300ns)
1-15
STATIC RAMS
$ 1.88
21L02 (450ns)
$ 2.19
21L02 (250ns)
2101-1
$ 3.69
$ 4.06
2111-1

DYNAMIC RAM BOARDS
EXPANDABLE TO 64K

$ 5.00
5 8.25

$ 3.13

1702A
2708

Sate/

$ 6.19

$13.75
$11.56
$15.00
$35.94
$10.94

MCM657I up scan
MCM657IA down scn

Power Supply for TRS-80/Black Box Printer

in 16K increments up
to 64K.
16K $311.25 48K $593.75

$10.81

2513 Lower (5 volt)

,nodule, .8v

panded

1. 8.25
$14.06
$21.19

2513 Upper (5 4611)

ur:c'u.

l

$49.94

$17.19
$17.19
$22.50

32K

$461.25

64K

$718.75

9 -SLOT "LITTLE MOTHER"
Kit
$107.00
$123.75
$ 43.75
13 -SLOT "QUIET MOTHER"
Kit
$118.75
$137.50
Assembled & Tested
$ 50.00
Bare Board
22 -SLOT "STREAKER"
Assembled & Tested
Bare Board

Assembled & Tested

$186.25

auk_riox: sacoeseatk.
with full documentation

Kit
Assembled & Tested
Bare Board

$125.00
$186.25

$ 37.50

JADE 8K
450ns
Kits:

I

$61.25

FLOPPY DISK INTERFACE
JADE FLOPPY DISK (Tarbell
board)
$21 8.75
Kit

$312.50
S.D. Computer Products "Versa
Floppy"
Kit
$199.94
$237.44
Assembled & Tested
Assembled & Tested

8" FLOPPY DISK
SPECIAL
Siemens/GS! 8" Drive
Exact replacement for
Shugart 801R

$562.00

it

16K - Uses 2114's (low power)

Assembled & Tested:
RAM 16 (250ns) $168.75
RAM 16B (450ns) $231.25
16K with memory management
Assembled and Tested:
RAM 65 (250ns) $468.75
RAM 65B (450ns) $406.25

32K Static

Assembled & Tested:

$993.75
$906.25
$718.75

250ns
450ns

250ns Kit

SPECIALS

...711%. TIM
PARALLEL/SERIAL
INTERFACE
S-100 compatible, 2 serial I/O
Ports, 1 parallel I/0.
Kit JG-P/S
Assembled & Tested:
JG-P/SA
Bare Board w/Manual

$157.44
$187.19
250ns
Assembled & Tested:
450ns
$174.69
$212.19
250ns
$ 31.25
Bare Board:

* STATIC RAM *

SALE PRICE

$156.19

$224.94

$ 37.50

Jai D>E7
VIDEO INTERFACE
S-100 Compatible Serial Interface with Sockets Included.
Kit
$146.25
Assembled & Tested
$199.94
Bare Board w/manual $ 43.75

Computer Products

USA.

$ 43.75

STATIC RAM
BOARDS

ar_zw.icom
4901 W ROSECRANS AVENUE
Department "U" 3
HAWTHORNE. CALIF 90250

$187.44
$249.94

Assembled & Tested
Bare Board

60.0

$11.25
$12.50

2513 Lower (-12;5)

0.,,,st Or.
uwer Su

$168.75
$231.25

Assembled & Tested
4 MHz

only $599.00

3111

2MHz

Kit

(90 day manufacturer's warranty)

Uses 4116 (16Kxl, 25Ons)
Dynamic RAM's, can be ex-

BAUD RATE GENERATORS

(16K x 1, 200ns)

includes dip plugs and
instructions

$ 62.43

$10.31

$ 6.56
$ 7.44

TR160213.

4

TRS-80 and Apple!
4116's- 8 for $106.25

Pg

TRS 80 Interface Cable for Black Box Printer

MICROPROCESSORS

2112-1

,
1

In Microcomputers

Case for AIM -65:

Jade memory
Expansion Kits for

is=

Telephone:
(213) 679-3313
Telex:
18-1823

Discounts available at OEM quantities. All prices above are quoted
in U.S. $ F.O.B. Hawthorne, Calif., U.S.A. To expedite shipments
please include International money order or bankers check payable
against any U.S. bank in U.S. $, or use your Barclay, Access or
American Express credit card (include card number, expiration date,

and signature). Add 20% of total order for shipping & handling.
WRITE FOR OUR FREE CATALOG
All prices subject to change without notice.

2114's, low power (1024x4)
1-15 16-99 100 +
450ns
250ns

1-6707)

450ns
250ns

10.00

T --rti

11.25 10.00 8.13
TNIS4044/MM5257, low power
9.38

8.13

12.44 10.94 10.00
4200A (4Kx1, 200ns)
12.44 10.63 10.00

DISK DRIVES
MINI DISK DRIVE $368.75
Model B51 by Micro Peripherals,
Inc. will operate in either single
density (125KB, unformatted)
or double density (250KB, unformatted) modes, up to 40
tracks, with a track -to -track
access time of only 5ms.
SA801R $618.75
Shugart single -sided 8 in. floppy
disk drive.
DM 2700-S $937.50
Includes SA801R disk drive,

10 in. x 10 in. x 16 in. cabinet,
Power supply, data cable, fan
AC line filter.

VERBATIM FLOPPY
DISKS
5% in. Minidiskettes
Soft sector, 10 sector, or 16 sector
$5.50 each or

box of 10 for $50.00
8 in. Standard Floppy Disks
Soft Sector

$5.94 each -10 for $53.13 .0/
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ATARI VIDEO COMPUTER
SYSTEM with COMBAT

£138.85 + VAT
. ems 4

55616544614(0614440614614449v
qL>
GD,

full range of cartridges plus more
on the way
free colour brochure available

4

L EENSHIRE LTD
13 CATHEDRAL VIEW,

Full 8k basic and

Ohio Scientifics

WINCHESTER, HANTS.

built &

4k RAMtested

Superboard I I

Standard Features
Uses the ultra powerful 6502 microprocessor
8K Microsoft BASIC -in -ROM
Full feature BASIC runs faster than currently

At last
t's here!

-full details

The VDU and system manufacturers and programmers
offer:

available personal computers and all 8080 -based
business computers

Jade, Cromemco, Electrocontrol Technology and WMC
Inc. products, together with:

4K static RAM on board expandable to 8K

on request

Full 53 -key keyboard with upper -lower case and

£263 + VAT

Kansas City standard audio cassette

S-100 boards and kits of all types. Shugart floppy disc

user programmability

drives and interface electronics. Malibu 160 characters per
second, alphanumeric and graphic printers. Monochrome
and colour, mini- and microcomputer systems.

interface for high reliability
sopiryf72.5(0t+)

VAT

We supplied the formatting equipment for Ceefax; the
route -finder equipment at Heathrow; telemetry VDUs, for
05 Abu Dahbi and Forties oil fields; banking, text -editing and
C13, machine control systems for industrial and commercial
applications.

Development and training aid
* Copies and Burns EPROMS
*

Develops firmware on TV
Learning aid-write software and
see what the micro does on screen.

05
05

full details on request
Despatch Costs inclusive

VIDEOTIME PRODUCTS
56 Queens Road, Basingstoke,
Hants RG21 1 RE
Telex. 858747
Tel. (0256) 56417

SI. n

k

Circle No. 130

CAN WE USE OUR PROFESSIONAL

EXPERIENCE TO ASSIST YOU WITH YOUR

05

PROJECT?

<!'

Telephone: Winchester 3675

0666666666666616602
Circle No. 131

liLASAK

BUSINESS
COMPUTER
SYSTEMS WITH...

Easy to operate standard accounting
programmes for under £3,000, or
combined with word processing machine
for under £4,500 outright purchase or easy
repayment scheme.
We supply Apple Computers and are clever enough to
connect them with any peripherals you can think of.
We keep stocks of Chips, Discs, Books on Basic etc,
Fan -fold listing paper etc,
Extra RAM for Apple and Pet at attractive prices.

A standard IBM Selectric typewriter
is the heart of terminals which you
can connect to your Apple from £695.00.

Contact:
Vlasak Electronics Ltd.,
Thames Building,
Dedmere Road,
Marlow, Bucks.
Tel: Marlow 74789

Circle No. 132
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AUTHORISED COMMODORE
PET DELAERS

Birmingham
Taylor Wilson Systems Ltd
Knowle (05645) 6192

Bolton

B & B Consultants
0204-386485

Bristol

Sumlock Tabdown Ltd
0272-26685

Cardiff
Sigma Systems Ltd
0222-21515

Derby

Davidson -Richards (Int) Ltd

0332-366803

Durham

Dyson Instruments
0385-66937

Grimsby

Allen Computers
0472-40568

Guildford

Hobbyist
Commercial
Scientist
Education

P.P.M.
0483-37337

Hemel Hempstead
Data Efficiency Ltd
0442-57137

Hove
Amplicon Micro Systems
0273-730716

Leeds
Holdene Ltd
0532-459459

Liverpool

Dams Office Equipment Ltd
051-227-3301

London
TLC World Trading Ltd
01-839-3893

Sumlock Bondain Ltd
01-253-2447

for the first time
user and the professional
check out the PET, the world's
most popular personal computer

Da Vilai Computers Ltd
01-202-9630

Manchester
Cytek (UK) Ltd
061-832-7604

Sumlock Electronic Svcs.
061-228-3507

* AVAILABLE in either 4K, 8K, 16K* or 32K* RAM.
(*with large typewriter style keyboards.)

Morley (W. Yorks)

Yorkshire Electronic Svcs.
0532-522181

Newport

* CAPABLE - just like a traditional computer.

* UNDERSTANDABLE - fast, comprehensive and powerful BASIC is one of the easiest computer languages
to learn, understand and use. Machine language
accessibility for the professionals.

* PERSONAL - easily portable and operated - just "plug in"
and go. Unique graphics make fascinating displays.

G. R. Electronics Ltd
0633-67426

Northern Ireland
Medical & Scientific
08462-77533

Nottingham

Betos (Systems) Ltd
0602-48108

Reading
C.S.E. (Computers)
0734-61492

Southampton

Symtec Systems Ltd

* EXPANDABLE - built in IEEE -488 output, 8K RAM expandable
to 32K, parallel user port 2nd. Cassette interface.
* SERVICEABLE - easily serviced - only 3p.c. boards all readily
accessible.
Commodore PRINTERS and DUAL DRIVE FLOPPY DISCS now
available.

0703-37731

Business Electronics
0703-738248

Swansea
Radio Supplies (Swansea)
0792-24140

Thame, Oxon
Memec Systems Ltd
084-421-3149

Woking

Petalect Ltd

Contact your local dealer for a demonstration, also for memory
expansion and peripheral details, also list of readily available
software.

048-62-69032

Yeovil

Computerbits Ltd
0935-26522

In case of difficulty call COMMODORE SYSTEMS DIVISION
360 Euston Road, London. Tel. 01-388-5702
Circle No. 133
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TO

PAYROLLS

Soffarrs Sysitsme

DESK TOP COMPUTERS
Find it difficult to make a choice?
Utilise our experience to make the right decision.
Micro Software Systems Supply:

FOR THE

HORIZON
RAIR BLACK BOX
EQUINOX 300
COMPUCORP 600 SERIES
COMPACT 400
MODATA
COMMA V.03 and other LSI BASED SYSTEMS
A complete range of peripherals complements
this selection.

TANDY

Application Software available: Packaged or

Write for details to:

Bespoke.

TAY COMMERCIAL
SERVICES LTD.,
P.O. BOX 36,
BURY, LANCS.

Prices from £350
Quantity Discounts can be arranged.

Call or write and we will be happy to discuss
your problems.

Micro Software Systems,
Stanhope House,
Stanford -le -Hope,
Essex

Tel: Stanford -le -Hope (03756) 41991/2

Circle No. 134
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LINBURG ELECTRONICS LTD
QUALITY SEMICONDUCTORS WITH FULL
INDUSTRIAL SPECIFICATION
MOTOROLA
74LS TTL
MC6800P CPU
£820 74LS00
19p
MC6810 RAM
£3.20
74LS01
19p
MC6820 PIA
MC6850 ACIA

MC6875 CLOCK

£4.50
£4.50
£3.80

D2 EVALUATION
KIT

£176-00

(MEK 6800 D2)

ZILOG

COMPACT 1

Acoustic Coupler - the simple,
economic way to connect a VDU or hardcopy
terminal into your computer via the telephone
network. COMPACT 1 only £185, less for
multiple orders.
To find out more ring

-

COMPUTRADE on (03723) 77374 or

write to - Computrade Ltd.,

Silverwood House, Oxshott Road.

Leatherhead, Surrey.

COMPUTRADE
North: 061-477 4960
Mid/ands: 0533-536077
South -East: 01-658 5906
22

West: 0272-844492

Circle No. 136

280 CPU 2.5MHZ
Z80 CTC
Z80 PIO

£14.00
£9-00
£9.00

PROMS
2708 1K x 8 EPROM £6.75
2716 2K x 8 EPROM
£1700
(TEXAS TRIPLE SUPPLY
VERSION)

SUPPORT CHIPS
MC1488 V24 Tx
MC1489 V24 Rx
8216 BUS DRIVER
AY -5-1013 UART
7 in. FLOPPY DISCS
(SINGLE DENSITY,
SINGLE SIDED)

£1 -40
£1 .40

£3.00
£4.83
£7.00

74LS02
74LS03
74LSO4

74LS08
74LS10
74LS14
74LS20
74LS27
74LS30
74LS32
74LS42
74LS47
74LS73
74LS74
74LS75
74LS90
74LS93
74LS154
74LS155
74LS174
74LS367

19p
19p
20p
20p
20p
74p
22p
32p
26p
26p
88p

£1.00
42p
30p
40p
54p
54p
£1 36
57p
80p
54p

PLEASE ADD 30p
POSTAGE AND PACKING
AND THEN ADD 8%V.A.T.

LINBURG ELECTRONICS LTD

IIIIIIbm..._

Linburg

DEPT PC, MOSS WAY DONIBRISTLE
INDUSTRIAL ESTATE, HILLEND
DUNFERMLINE, SCOTLAND
TEL:- (0383) 823222
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Unleash your Pet* to its full capability.

eiireiste

111111111.1111111111111111

Two ways to 32K.
Add on or add in.
One way: Petite memory system.
Self-contained peripheral for any
Commodore Pet.
Plugs into mains and Pet.

No modifications required.
No demands on Pet power supply.
No extra heat dissipation within Pet

The Other: I npet memory board.
Mounts onto Pet processor board.
Built in PSU.

Simple to fit.
Complete with all connectors.
Low cost version.

cabinet.
No warranty problems.
Trademark of Commodore Business Systems.

One way or the other you get a reliable memory from Plessey Microsystems,
Europe's leading memory manufacturer. Either way you get a memory to
make your Pet more like a powerful business computer.
Available from authorised distributors of Plessey Pet peripherals.
Send for full information and the address of your nearest distributor.

PLESSEY
MICROSYSTEMS
Plessey Microsystems Limited, Water Lane, Towcester, Northants NN12 7JN Telephone: Towcester (0327) 50312 Telex 31628
14,0654-2-0099
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ALMARC PRESENTS:
MORE FROM VECTOR GRAPHIC
Now Vector Graphic give you more for your money with
the 48K dynamic ram board and the System B

THE VECTOR GRAPHIC MZ

THE VECTOR GRAPHIC SYSTEM B

* 4MHZ Z80A CPU
* 48K ram
* 630K Bytes disk storage
* Serial port and two parallel ports
* Prom/ram Board with monitor
* M DOS Operating system
* Z80 Assembler
* Basic Interpreter

* Complete Vector MZ system plus:* Vector Mindless terminal
Flashwriter 2 video board (24 x 80)
" Software driver on prom
MZOS North Star compatible DOS
" CP/M configured by Almarc

Price £230000 plus VAT

Price £2850.00 plus VAT

Plus a large range of CP/M compatible software including Fortran, Cobol, Macro
assemblers etc.

Contact: ALMARC DATA SYSTEMS LTD.
29 Chesterfield Drive, Burton Joyce, Nottingham.
Telephone 0602 248565
Circle No. 139

SMALL SYSTEMS ENGINEERING LTD.
(Incorporating R. BAILEY ASSOCIATES)

62 New Cavendish Street, London W I M 7LD, Tel: 01-637 0777, Telex: 8813085 Abacus
A MAJOR SUPPLIER OF PET MEMORY BOARDS AND
INTERFACES IN EUROPE
PET MEMORY BOARDS
Sole official U.K. Agent for PM E memory boards.

We provide approved technical back-up, up -grade and service
facilities for these boards in the U.K.
Internally mounting memory boards available in 2 configurations;

-24K .

. £328

-32K .

.

.

. £432

IEEE-488/RS232C SERIAL INTERFACE

-Full IEEE address decoding, RS232C or 20mA loop output,
-Switch selectable Baud Rate, Crystal controlled Baud Rate timing,

-Boxed units complete with connectors, full operating instructions
and sample programs supplied

NOW AVAILABLE
COMPUCOLOR II MODEL 3
-13 in. 8 -colour CRT. 8080 Microprocessor.

-16K extended disk BASIC in ROM.
-71 -Key detached keyboard.

-Serial Interface B, input and output....£186

-8K RAM memory for user programs.

-Serial Interface A, output only .
-Lower Case Printing

-64 characters periline by 32 lines per page.

.

.

. £106

IEEE-488/CENTRONICS TYPE PARALLEL INTERFACE
Low cost unit without IEEE address decoding.

Also suitable for Anadex DP -8000 Printer....£45

ANALOG INPUT/OUTPUT
-IEEE -488,16 Channel, 8BIT A -D .
-IEEE -488,16 Channe1,8BIT D -A .

.

.

. Price to be announced
. Price to be announced

CUSTOM INTERFACE DESIGN
Interfaces designed for special applications. Interfaces supplied so far
include Analog Input/output, XY plotter,stepper motor control.

PET INTELLIGENT TERMINAL SOFTWARE PACKAGE
A software package which, in conjunction with an Interface B
enables the PET to operate as an intelligent terminal. The software
implements full IBM or DEC protocols .

.

£100

TV/VIDEO MONITOR INTERFACES
-Video Monitor output only .

. £29.50

-Video and UHF output (plugs into aerial socket of domestic TV)
.£35
IEEE -488 TELEX PUNCH AND INTERFACE
. Price to be announced
-50 chars/sec. Telex punch .

-Special graphics package with 128 X 128
point plotting.
Built-in mini -floppy disk drive.
50 pin bus.

-RS -232 I/O port for serial printers, etc.
TERMS: All prices EX. VAT. All orders C.W.O.
Cheques should be made payable to SMALL
SYSTEMS ENGINEERING LTD. Orders should
include £2.50 P&P per unit. All goods supplied
under 90 days warranty.
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WHY BUY A
MICRO -COMPUTER FROM
ELECTRONIC
SERVICING LTD.
BECAUSE
1) Established company trading since 1971

7) We can arrange finance

2) Electronic servicing is our speciality

8) We offer, after the three-month warranty, a
service contract for £69.50

3) We have in house programmers/systems
analysts

4) We have our own service engineers

5) We will demonstrate the PET at your

10) We specialise in programs and interfaces for
weighing applications for average weight
control and counting etc.

premises

6) We can customise the PET to your
requirements

8K £550.00 -} VAT.

9) You benefit from our experience of having
sold over 150 micro -computers to industrial,
educational and business, personal users.

All 'PETS' sold with a Basic Tutorial Tape

16K £675.00 I VAT.
32K £795.00 -1 VAT.

New Large
Keyboard 'PETs'

C31

In our showroom we sell
Books, Programs etc.

Now in Stock

121=111E221111=11

Also available:
24K Memory Expansion Boards (disk -compatible)
only £320 I-- VAT
PET -compatible dual floppy disk unit
with advanced operating system

only £840 + VAT

Large Extension Keyboard for the PET £89.50 + VAT
Telephone for complete system prices.

Wide Range of Printers Available.

If you require any more information or demonstration regarding the PET 2001/8 or any associated
equipment, programs, etc., please contact Mr. P. J. A. Watts or Mr. D. W. Randall at:
Shop at:
PETALECT ELECTRONIC SERVICES LTD

PETALECT

33/35 Portugal Road,
Woking,
Surrey.

Chertsey Road,
Woking,
Surrey.

Tel. Woking 69032168497

Tel. Woking 20727/23637
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THIS IS HOW YOUR BUSINESS APPEARS ON THE SCREEN
The *updates require only one or two hours per week and your entire business affairs are under control.

'Programs are integrated

Select function by number

1 = Enter new names/addresses
2 = Enter/print invoices
3 = 'Enter purchases
4 = 'Enter A/C receivables

14 - print customer statements
15 = print suppliers' statements
16 = print agents' statements
17 = print VAT statements
18 = print week/month sales
19 = print week/month purchases
20 = print year's audit
21 = print profit/loss account
22 = print address labels
23 = print cashflow analysis
24 = enter payroll
25 = return to Basic

5 = 'Enter A/C payables
6 = `Enter stocks received
7 = 'Enter new stock database
8 = Enter order received
9 = Examine/update bank balance
10 = Examine sales ledger
11 = Examine purchase ledger
12 = Examine order book
13 = Examine product sale

Which one (enter 1 to 25)
each program goes in depth to express your requirements.
For example (10) allows:
(a)
(b)

list all sales
list bad debtors

(c) list by customer
(d) list by agent

Think of the possibilities and
add to them if you wish.

(e) total or sales

All of the above operates on 6800 SWTP systems within 24K memory.

All of above shortly available on PET 8/16K £275 + VAT.
We also have available complete business systems, including SWTP 32K computer plus floppy disk plus printer and VDU or PET 32K plus floppy disk plus
printer (shortly available from £2,300-£5,000 depending on your requirements).
Above package available free of charge with hardware over £3,000.

for details
Telephone 01-636 821 0 or write to:

Tony Winter, Grana (Winter) Ltd, 21 b Dryden Chambers, 119 Oxford Street, London W1
SEE US AT THE MICROCOMPUTER SHOW STAND 46
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APPLE H
TAKES ROOT IN

SCOTLAND
We are now equipped to deal with your computing
requirements North of the Border.

Think about it-an Apple II is only a local phone
call away.

For your complete system requirements or even
and
just a demonstration contact us now
be ahead of the rest.

MULLIONS
YARWELL
PETERBOROUGH

Flor7nk
computer

consultants

Hardware by

EQUINOX

SWTPC

TEXAS

DIABLO
Software by

SOURCE (UK)

ACCOUNTS PARTS MAIL SBASIC [FOR SWTPC SYSTEMS)

GATE MICROSYSTEMS

One Day Courses each Month

PITKERRO HOUSE
BALDOVIE TOLL
DUNDEE

Introduction to Micros.
Business Applications .

TEL: (0382) 74390
Circle No. 143
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DIODES/ZENE RS

QTV.

1N914
1N4005
1N4007
1N4148
1N4733

100v
600v
1000v
75v
5.1y
6.2v
10v
12v
13v
14v
15v

1N753A
1N 758A

1N759A
1N5243
1N5244B
1N5245B

QTY.

.05
1A
.08
1A
.15
10mA
.05
1
W Zener .25
500 mW Zener .25
.25
If
.25
.25
"
II
.25
II
.25

4001

4002
4004
4006
4007
4008
4009
4010
4011

4012
4013
4014
4015
4016
4017
4018
4019
4020

SOCKETS/BRIDGES

QTV.

pcb
pcb
pcb
pcb
pcb
pcb
pcb
pcb
pcb

8 -pin
14 -pin
16 -pin
18 -pin
20 -pin
22 -pin
24 -pin
28 -pin
40 -pin

Molex pins .01
2 Amp Bridge
25 Amp Bridge

.20 ww
.20 ww
.20 ww
.25 ww
.35 ww
.35 ww
.35 ww
.45 ww
.50 ww
To -3 Sockets
100 -pry
200 -pry

.35
.40
.40
.95
.95
.95
.95
1.25
1.25

4021

4022
4023
4024
4025
4026

.25
.95
1.50

4027
4028
4029
4030
4033
4034
4035
4037
4040
4041

TRANSISTORS, LEDS, etc.

QTV.

(2N2222 Plastic .10)

2N2222
2N2222A
2N2907A
2N3906
2N3904
2N3054
2N3055

.15
.19
PNP
.19
PNP (Plastic Unmarked)
.10
.10
NPN (Plastic Unmarked)
NPN
.45
NPN 15A 60v
.60
PNP Darlington
1.95
Red,
Clear,
Yellow .15

Ti P1 25

LED Green,
D.L.747

4042
4043
4044

7 seg 5/8" High corn-anode1.95

MAN72

1.25
1.25
7 seg corn -anode Yellow) 1.25
7 seg corn -cathode (Red) 1.50
7 seg corn -cathode (Red) 1.25
7 seg corn -anode (Red)
7 seg corn -anode Orange)

MAN361 0

MAN82A
MAN74
FND359

4046
4048
4049
4050
4052
4053
4066
4069/74C04

9000 SERIES
QTV.

QTY.
9301

9309
9316

.85
.35
1.10

9322

I

.65
.20
.45

9601

9602

C MOS
4000

10mA

MICRO'S, RAMS, CPU'S, E -PROMS

4071
4081

4.95
9.50
6.25
10.50
34.00
59.00
23.95
10.50
11.50
13.95
7.95
7.50
2.75
4.95
821 4
3.50
8216
3.25
8224
6.00
6228
7.50
8251
18.50
8253
8.50
8255
TMS 4044 9.95

4082
4507

QTV.

QTV.
8T13
8723
8T24
8797
745188
1 488
1 489

1702A

AM 9050
MM 531 4

MM 5316
MM 5387
MM 5369
TR 1602B
UPD 41 4

Z 80 A
Z 80
Z 80 PIO
2102
2102L

21078-4
2114
2513
2708
2716 D.S.
2716 (5v)
2758 (5v)
3242
4116
6800
6850
8080
8212

1.50
1.50
2.00
1.00
3.00
1.25
1.25
4.50
4.00

3.00
3.50
3.50
2.95
3.95
4.95
22.50
17.50
10.50
1.45
1.75

4511

LIN EARS, REGULATORS, etc.
.15
.15
.20
3.95
.95
.20
.75
.35
.35
.20
.20
.40
.75
.75
.35
.75
.75
.35
.85
.75
.75
.20
.75
.20
1.95

QTV.

QTV.
MCT2

LM323K
LM324
LM339
78051340T5)
LM34071 2
LM340T1 5
LM340T18
LM340T24
LM340K1 2
LM340K1 5
LM340K18
LM340K24
LM373
LM377
78L05
78412
78L15
78M05

.95
3.95
.75
.45
.65
.65

8038
LM201
LM301

LM308
LM309I-i
LM309K (340K-5) 1.50
.85
LM31 0
LM31 1 D

LM318
LM320H6
LM320H1 5
LM320H24

7905 ILM320K5)
LM320K1 2

LM320K24
LM320T5
LM320T1 2
LM32071 5

.75
1.75
.79
.79
.79
1.65
1.65
1.65
1.65
1.65
1.65

-

.35
.75
1.15
.30
1.50

2.45
.75
1.80
.75

.69
.65
.50
.65
1.25
.95
.45

.45
.75
.75
.55
.35
.25
.30
.30
.95
.95
1.10

4512
4515
2.95
4519
.85
4522
1.10
4526
.95
4528
1.10
4529
.95
MC 14409 14.50
MC 14419 4.85
74C151
1.50

TT

L
PTV

QTY

QTV

5.95
1.25
.75
.95
.95
.95

QTV.
LM380 (8-14 Pin11 .19
LM709 (8-14 Pin) .35
LM71 1

LM723
LM725
LM739
LM741 (8-14)
LM747

.95
.95
1.25
1.25
1.25
1.25

LM1 307
LM1 458

LM3900
LM75451
NE555
NE556
NE565
NE566
NE567

2.95
3.95
.75
.75
.75

-

1.25
.65
.50
.65
.45
.85
.95
1.25
.95

QTY.

.10

7482

.75

74221

1.00

.15

7483

.75

74367

.95

741502
741504

.30

7401

7402

.15

7485

55

75108A

.35

741505

.35

.30

7403

.15

7486

.25

75491

.50

741508

.35

7404

.10

7489

1.05

75492

.50

741S09

.35

7405

.25

7490

.45

741400

.15

741510

7406

.25

7491

.70

741401

.20

741511

.35
.35

7407

.55

7492

.45

74H04

.20

.15

7493

.35

741405

.20

141520
741521

.30

7408
7409

.15

7494

.75

741408

.35

741S22

.35

7410

.15

7495

.60

741410

.35

741S32

.35

7411

.25

7496

.80

74H11

.25

741.537

.35

7412

.25

74100

1.15

74H 15

.45

.45

7413

.25

74107

.25

741420

.25

741538
741540

.40

7414

.75

74121

.35

74H21

.25

74 LS42

.75

7416

.25

74122

.55

741422

.40

741551

.45

7417

.40

74123

.35

741130

.20

741S74

.45

7420

.15

74125

.45

741440

.25

741576

.50

7426

.25

74126

.35

741150

.25

74 LS86

.45

.25

741S90

.65

7427

7430

.25

74132

.15

74141

.75

741151

.35

.90

741152

.15

741393

.15

741S107

.50

.65

.20

74150

.85

741453

7437

.20

74151

.65

741455

.20

74LS123

1.20

7438

.20

.75

741472

.85

.20

.95

741474

.35
.35

7415151

7440

74153
74154

7415153

.85

7441

1.15

74156

.70

7414101

.75

7415157

.85

7442

.45

74157

.65

7414103

.55

741S160

.95

7443

.45

74161

.55

74H 106

.95

7413164

1.20

7444

.45

74163

.85

74L00

.25

741S193

1.05

7445

.65

74164

.60

74102

.20

741S195

.95

7446

.70

74165

1.10

74103

.25

741S244

1.70

7447

.70

74166

1.25

74104

.30

74 LS367

.95

7448

.50

74175

.80

74110

.20

7415368

.95

7450

.25

.85

74120

.35

74S00

.35

7451

.25

74176
74180

.55

741.30

.45

74S02

.35

1453

.20

74181

2.25

14L47

1.95

74503

.25

.45

74504

.25

.35

1432

7454

.25

74182

75

74151

.40

74190

1.25

741_55

.65

74S05

7470

.45

74191

1.25

74172

.45

74S08

.35

7472

.40

74192

.75

74L73

.40

74510

.35

7473

.25

74193

.85

74174

.45

74511

.35

7474

.30

74194

.95

74175

.85

74S20

.25

7475

.35

.95

74193

.55

74S40

.20

7476

.40

.95

741123

.85

74S50

7480

.55

74195
74196
74197

.95

741.500

.30

74551

7481

.75

74198

1.45

741301

.30

74S64 -

.20
.25
.15

74S74

.35

745112
745114

.60
.65

745133

.40

7460

TELEX # 697827
HOURS: 9 A.M. - 6 P.M. MON. thru SUN.

San Diego, California

92111

745140

55

745151

.30

745153

.35
.75

745157

INTEGRATED CIRCUITS UNLIMITED
U.S.A.

COMMERCIAL AND MANUFACTURING ACCOUNTS INVITED
ALL PRICES IN U.S. DOLLARS. PLEASE ADD POSTAGE TO COVER METHOD OF SHIPPING.
ORDERS OVER $100 (U.S.) WILL BE SHIPPED AIR NO CHARGE.
PAYMENT SUBMITTED WITH ORDER SHOULD BE IN U.S. DOLLARS.
ALL IC'S PRIME/GUARANTEED ALL ORDERS SHIPPED SAME DAY RECEIVED.
CREDIT CARDS ACCEPTED:

745158

.30

745194

1.05

745257 8123,1.05

NO MINIMUM

Phone (714) 278-4394

1.50
.35
1.10

7400

CABLE ADDRESS: ICUSD

7889 Clairemont Mesa Blvd.

.45
.40

2.50

8131

2.75

SPECIAL DISCOUNTS
Total Order

$35-$99
$100-$300
$301-$1000

Deduct

10%
15%
20%

BarclayCard / Access / American Express / BankAmericard / Visa / MasterCharge
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We are North
London dealers
for the best
micros on the

INICIOSOLVI

Microcomputer
sales and
software.

market.

If you need advice on which MicrocomputertobuyWE CAN HELP YOU.Wearespecialistsin
writing packages and tailor-made software.

MICROSTAR 45, below, from £4,950 64k RAM, 1 .2M or
2.4M char. disc storage. MULTI-USER, MULTI -TASK,
database reporting system. A complete system for £6,000£7,000.

APPLE II, right, (ITT
2020) from £950. A
complete business system
including printer and
software £3,500.

SOFTWARE
APPLE II

MICROSTAR
Stock control/Sales ledger/
Invoicing £500 each
Word processing £300
Payroll £250
Other software on request

Stock control £100
Purchase ledger £275
Invoicing/Debtors ledger £275
Payroll (up to 200 employees-I.R.
approved) £175
Incomplete records £250
Medical Billing/case history £300
Equipment rental £250
Financial modelling £275
School commerce and Physics teaching
package £150 each
Chequebook £20

Come and see the computer
and discuss your
requirements.
We promise a personal
service

H.P. or leasing available

PRINTERS:

A large selection available. The new
LOW COST PRINTER M now in stock:
120cps, 80 columns, serial/parallel
interface, 9
7 matrix, £650.

MICROSOLVE COMPUTER SERVICES LIMITED, 2nd floor, 125-129 High Street, Edgware, Middx.

Tel 01-951 0218

Circle No 146
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PET
PERIPHERALS

Pet Peripherals

COLOUR.
* C E E FAX.

Aerial Input, Alphanumerics
and Graphics
BBC Television Teletext
service

£320
Internal memory expansion 24K
(full instructions included)
External memory expansion
from £169
(available from 8K to 32K)
£85
8K Plug in cards for above
Anadex DP -8000 printer
£679
(including I/EEE interface for Pet)
£550
Pet 2001 8K
£55
Pet 2nd cassette deck
£99.95
Kim -1 available ex -stock

We also stock a comprehensive range of software
for Commodore Pet.

Send for our comprehensive hardware and software catalogue.
Add 8% VAT to all items.

Computer Division
D.A.M.S. (Office Equipment) Ltd.,
30/36 Dale Street,
Liverpool L2 5SF

Circle No. 147
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Which British system can offer the following:

* ORACLE.

BASIC.
* MONITOR.

* VIEWDATA.

IBA Television Teletext
service
ROM -Resident
Interpreter

Motorola 6800 Machine
Code

Instant Information service

TECS:
TECHNALOGICS
EXPANDABLE
COMPUTER SYSTEM.
Prices start at around
£360.

Rack -mounting and Tabletop versions

(illustrated)-The Logical Development everyone
has been waiting for.
Please send large S.A.E. for details to:

TECHNALOGICS (DEPT. PC)
8 Egerton Street, Liverpool L8 7LY
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Microcomputers from the world's largest

full -line manufacturer

The C2 -4P

Mini floppy
20K RAM

Basic + Assembler
Personal, Games, Small
Business & Educational Disks
90K Mini Floppy Storage
Printer Interface
OS 65D V30 Operating System
International Distributors:

American Data -Home and
Office Computer,
1030 -15th Street, NW Suite 300
Washington, D.C., 20005
Tel: (202) 466-6612
Telex 64405
,

See your nearest authorised dealer for full
price list and

catalogue, of
Challenger 1,11,1E,
series.

Littleborough Lancs

Mutek

Abacus
Computers Limited

Tel: (0706) 79332

Quarry Hill, Box Corsham

COMP Computer

London W1Tel : 01-580 8841

Components

Tel: 0225-743289

Tel: 01-441 2922

13 Wilmot Way Camberley

62 New Cavendish Street

The Byte Shop Ltd
426-428 Cranbrook Road,
Gants Hill, Ilford, Essex
Tel: 01-5181414

Calderbrook
Technical Services

1 Higher Calderbrook

14 Station Road
New Barnet Herts EN51QW

Linn Products
235 Drakemire Drive
Castlemilk Glasgow
G45 95Z Scotland
Tel: 041-634 3860

Wiltshire SN14 9HT

Thames Personal
Computers
Surrey Tel: 0276-27860

U Microcomputers
PO Box 24 Northwich
Cheshire CW81RS
Tel: 0606-75627
Circle No. 149
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Then come to the number one
micro -computer centre
If you're wondering if a micro -computer How will micro -computers help you? In
can help you, we are here to advise you. thousands of ways -only a few can be
At Lion House -London's leading centre mentioned here...
for micro -computers -you'll find:

* Experts who'll explain the equipment

MICRO -COMPUTERS
FOR THE HOME

MICRO -COMPUTERS
FOR BUSINESS

in a way you can easily understand,
showing how and where it applies to your
work.
* Demonstration areas where you can get

immediate experience of using microcomputers yourself.
* Probably the biggest range of soft-

Budgeting . . investments . . controlling heating or security ... storing
.

ware in the UK.

.

information on things like recipes .

.

* Programmes can be tailored for your
particular commercial needs by our In -

complex and fascinating
For business and professional, the designing
games ... education ...

House Analysts and Programmers.
* Total service -including the availability
of full maintenance after you've bought an
installation.
* Leasing and H.P. facilities immediately
available.
* A computer book section with publica-

means that all the benefits of big com- Come and see. We invite you to visit us
puters are made available to all at low cost. and investigate the possibilities and the
The businessman can now computerise potential. If you're too far away, phone or
his accountancy, his stock control, his write and we'll send you more information.
records and much more -cutting his over- You need a micro -computer. We can

tions that give you new insight into the
world of micro -computers.

versatility of compact micro -computers

heads and improving his efficiency.
For the home, micro -computers have in-

numerable uses and considerable value
too -sometimes in unexpected ways.

LION MICRO -COMPUTERS
SMALL COMPUTERS -TO MAKE YOUR BUSINESS BIGGER

Lion Computer Shops Ltd, Lion House, 227 Tottenham Court Road,
London W1 (First Floor). Telephone: 01-6371601.

14110;10:4A.
111

Open 9 to 6, Monday to Saturday (Thursday to 7). IMI 155

,

........

supply it.

LION r7
HOUSE

Tottenham Court Road

1-41

kl.)
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Feedback

Publisher's

Letter

EXHIBITIONS at which Practical
Computing exhibits in Britain and
overseas, are improving significantly and
attracting more and more visitors, They
provide a fine opportunity to inspect and
compare the latest products and to meet
our many friends in the computer
industry.

The most important aspect to us is
meeting our readers and receiving your

brickbats-and sometimes even compliments. The suggestions from you at

the shows, added to the many constructive letters we receive, are invaluable in helping us to develop the
magazine.
recurring comment
A
newsagents from whom

concerns

Practical

Computing can, or more pertinently
cannot be obtained. There are some
35,000 newsagents in Britain. Not all
are as yet fully aware of the tremendous growth, not only in terms of size
and quality, but also in popularity, of
Practical Computing. Many of them in
any event carry only a small selection
of monthly magazines.
The larger ones, and the more
others,
among
the
enterprising

usually receive Practical Computing at

publication date but even they still
frequently under -estimate the increasing demand and sell their supplies
very quickly.

If you have problems obtaining the
magazine from a sizeable newsagent near

you, please write to us with the name
and address of that newsagent, or give
us the name and address at our stand
at the Microcomputer Show from July
5-7, so that we may attempt to remedy
the situation.

Meanwhile, you can make sure of
your regular copy by giving the coupon
below to your newsagent.

Our Feedback columns offer readers the opportunity of
bringing their computing experience and problems to the
attention of others, as well as to seek our advice or to make
suggestions, which we are always happy to receive. Make
sure you use Feedback-it is your chance to keep in touch.

Selling system

stored one after the other, it is possible to

I AM a reader of your magazine, though a

computer novice. My job is selling supplies of inks and papers for duplicators
and photocopiers over a wide area.
Regular repeat business is a very

important factor and contacting users
when they are about to re -order increases
our chances of retaining the customer and
keeping -out competition. Maintaining
records of 100 or 200 customers is difficult,

and I have been thinking of the advantages of a microcomputer as a sophisticat-

ed filing system. Is it possible for an
average -sized microcomputer to be used?
Ideally, when a customer placed an order

I would key -in a projected date for the
next order. It might also be possible to
check the dates of previous orders as a
guide in making the estimate.

With the system running, I would be
able to key -in a date and receive a list of
calls to be made that day. It could also be
used as a diary-for appointments,
errands and deadlines.

Would the use of codings enable the
main body of customer information to be

broken down in different ways? For
example, to be able to obtain a list of all
copier owners in a certain area, or of the
top 20 percent of customers, or of all of
the owners of a certain type of machine,
would be invaluable.
I would be very interested to know how
much of the above could be done with the
popular micros like the Pet, Apple II and
TRS-80, or how much bigger the machine
would need to be.
Would I have to get deeply involved in

DIY programming, or buy expensive
software to do the job? How much would
it cost to rent a suitable machine?

Computing

for

me

every

month,

starting with the bumper July Micro-

suggesting.

It sounds as though the programming
involved would not be over -taxing; you
could probably manage it yourself with a
little hands-on practice.

You asked about specific computers
which you should consider. We would not
recommend any cassette system. A floppy
disc system with printer will cost at least
£1,500 and it could run to £1,000 more than

that. As a first step, it might be worth
inviting one or two of the smaller systems
suppliers and software houses to quote for

the job if you have that kind of money
available.

For starters
I WOULD like to know about any books
which will instruct a non -electronics person on how to build a personal computer
system. I have done some programming
in basic and Plan and after buying your

magazine am eager to build my own
computer. Could you tell me of any
computer in my area I could visit?
W. S. Crawford
Norden
Rochdale

The best way to learn how to build a

personal computer system is to do it

the project, you might try the Nascom-1.
If you want to read your way into the

one which is out of the question. Using a
computer system as an automated filing
cabinet with over -tones of the appoint-

Name
Address

probably would not be able to get at
individual records fast enough. "Quick" in

this case means in fractions of a second
rather than several seconds.
Secondly, there is the question of storage
capacity. Using a sequentially -ordered

system like cassette, where records are
PRACTICAL COMPUTING June 1979

applications such as the one you are

This sounds an interesting application

ments diary is a well -accepted application.
There are two obvious constraints which
will dictate the type of system you should
consider buying. One is speed of access to
records; using a cassette -based system you

computer Show issue available June 13.

floppy disc system to obtain the speed of
access to records-cassettes can be slow on

Cheltenham

for a microcomputer, and it is by no means

Please deliver/keep a copy of Practical

easy to do with a floppy disc system, though,
and it sounds as if you will need a

yourself and the cheapest way to start is to
invest in a Science of Cambridge Mk 14 or
Acorn Computers kit. With a little more to
spend, and with a little more resulting from

Phil Symons

Dear Newsagent,

build a long list of records overflowing
from one cassette to another. It is not so

subject we recommend Ronday Zaks'
Sybex books and Adam Osborne's
microprocessor series.

Is Atari normal?
i OWN an Atari video computer system

which I understand contains a microprocessor. Could you tell me if it is possible to use this as a 'normal' computer.

Do you know of any company which
could supply a Basic cartridge for the
Atari?

I have just started taking

Practical

(continued on page 33)
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...the SHUGART Minifloppy
When you buy the Shugart
minifloppy you are buying the
leading miniature floppy in
the business at no extra cost.
You gain performance and

reliability at a price competitive with cassettes.
And you have the backing of the number
one in low cost disc storage technology.
Order from your local computer shop or
send for details now.

Please send me further information about
Shugart's full range of products

PER

PirEl S

Shugart Distributors

Name

Address

"Down -to -Earth Technology"
Copse Road, St. Johns, Woking, Surrey G U21 1SX

Tel: Woking (04862)73883 Telex 859592

PC,
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If any other educational establishment

Computing and I must congratulate you

would like to use this software, they

on an excellent magazine.

should contact me for details and possibly
to arrange access.
Michael Farmer
Birbeck College
University of London

M. Fryer
Gloucester

The Atari games system does contain a
microprocessor though we are not sure
how accessible it is to the user. Like any
micro it

Malet Street
London WC1E 7HX

can be programmed and re-

Advice

the games are pre -prepared programs.

My advice to any TRS-80 or Pet owner is

to buy themselves a better computer.
May I suggest a Mk 14?

A. C. Dove

well. Both are available on Atari systems in

Eaglescliffe
Cleveland

the States, and Atari headquarters there
might be your best bet. You will be lucky to

find either a compatible keyboard or a
compatible Basic in this country.

THERE is an increasing recognition that the
conventional wisdom relating to economic

growth, the application of technology and
expectations of progress being auto-

matically forthcoming is an insufficient
basis on which to build the sustainable
society which could last throughout the
twenty-first century.

The conventional philosophy of interface with technology has been questioned
most seriously in relation to the applica-

tion of the microprocessor, whose indiscriminate application has been seen to
be likely to cause unemployment extending to the professional classes.
It has therefore been found necessary to
consider alternative cultures and the
strategies necessary to achieve them.

The role of the microprocessor is two-

fold in this process; it can provide a
means of distributing information
throughout the alternative movement and

its constituent elements-such as Friends
of the Earth, the Conservation Society,
the Future Studies Centre and Ecological
Life

Styles

Ltd-via the

suggested

organisation of these into 'resource units'.

They could cover the ecology of an
Alternative Culture, Politics of an Alternative Culture, Energy for an Alternative
Culture-and so forth; the overall
organisation would be strategies for an
Alternative Culture.
The Microprocessors for an Alterna-

tive Culture resource unit could also
consider applications in the running of
small-scale enterprises such
operatives and service facilities.
Anyone interested in this
enterprise can contact me.

as

co-

type of

Gordon Foy
22 West Preston Street
Edinburgh E8H. 9PZ

Invitation

incidentally. A good keyboard is vital, to be

sure, and so

is a high-level language.

Basic is prevalent but you should also keep
your eye for Pascal and APL.

We are not sold on the idea of a TV

good sense to use a CRT device you
already have, but it is not a particularly
ergonomic design for I/O, especially for
program development. At the very least, a

separate video monitor should be considered; you can buy one for less than £100.
You should also keep your options

open on external storage; it is important

Taking the plunge

interfaceslike RS232, also called CCITT V24which can attach a variety of external
to go for the multi-user

MANY THANKS for an interesting and

Technology interface

Your list of desirable attributes for a
personal computer is much too rigid,

screen as an output medium. In principle,
you're right, of course; it seems to make

programmed. In practice that is all that
happens when you select another gameTo get at the micro to enter your own
programs you will need a keyboard and,
in practice, a programming language as

have, you should be aware that supplies of
this micro are constricted.

instructive magazine-parts of which at
least I can understand. I have not yet
taken the plunge and bought a micro
but I am very interested, although very
much a novice as far as detailed know-

devices as your needs and your budget
expand.

Nascom fan

ledge is concerned. I have a list of points
which would seem to me to be necessary

A WORD of warning to builders of the

in a micro :

plated -through holes.

a decent keyboard (QWERTY) since
I can type well enough to be annoyed
by that of the Pet.
a Basic interpreter, as I am confident of
writing working programs-and have
done for some time-but as yet I know
little of machine language.

a reasonable amount of RAM and the
ability to expand it.

the ability to connect a TV screen,
since I already have one I see little
point in buying another unnecessarily.

the ability to connect one or two

Nascom expansion board-check the
Having recently added a 16K board to
my Nascom-1, much midnight oil was
expended when both the RAM and ROM
on the expansion board refused to respond

to a modify command. The problem
eventually revealed itself as four plated through holes which were not.

The fault-finding would have been
speeded by the inclusion of a circuit
diagram, incidentally. Despite this, I can
only say that I am very pleased with the

Nascom; the basic board ran first time
and it is excellent value.

David G. Thorley

cassette recorders-for the same rea-

Cairneyhill
Fife

son.

Naturally, my points will not apply to
everyone. I have been looking at systems

and prices and the Ohio Superboard II
seems to be good value. Have you any
experience of this? I realise you cannot
review every micro on the market but
have you any plans for this one?

I am a student with the Open University and am doing two computer courses,
one hardware and one software. I spend
time using the local terminal; two games
available are Adventure which is addictive, and Star Trek, which unfortunately

Grampian Society
I AM writing to advise you of the formation of the Grampian Amateur Computer

Society and I should be grateful if you
could help us increase our membership,
which now stands at a small but select 16.
Usually we have meetings on the second

Monday of each month but the location
varies depending on the type of meeting.
At present, we are using the meetings to
demonstrate the members' various sys-

has no instructions. Playing it was very

tems.

much a matter of luck-so I was very
pleased to see your explanation of the

with me.

game.

C. J. Green
New Malden
Surrey

Anyone interested should get in touch
Michael Brown

Grampian Amateur Computer
Society

282 Queen's Road
Aberdeen AB1 8DR

Thanks for the kind words about the

IN OUR Department of Computer Science
we have cross -assemblers for three

magazine. Adventure is addictive even for
those of us who do not have enough memory to run it.

We are glad to give space to computer
clubs. Let us know what your society is

microprocessors-Motorola M6800, 6502
(Kim) and SC/MP (Cambridge Mk 14).

We have reviewed the Superboard II.
Apart from any technical impressions we

We have been trying to compile a

PRACTICAL COMPUTING June 1979

doing, and we will publicise it.
(continued on page 35)
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Pet program
supermarket
At last a whole menu of programs to feed your PET at prices which knock the bottom
out of traditional software costs.
Our 16 page catalogue lists nearly 130 programs from £3 to £50 (including VAT).
These cover Business Routines, Programming Aids to help you make the most of
your PET and some super games to play with it. Here are just a few examples.

MAILING LIST-E15.Stores and prints names and

V.A.T. PACK-E17.50. Two programs, one for output

addresses; carries out labelling etc.

VAT and one for input VAT. Allows data to be entered,
processed and stored on tape. Information, including VAT
return, can be displayed at any time. 'VAT SCHEME D' is
also available for retailers, price £15.00.

INVOICING-E20. Stores pricing information and prints
numbered invoices. Handles differing VAT rates, and at
least 50 items on 8k PETS; more with additional memory.

WORD PROCESSOR-E25. Composes, edits and prints
letters, articles, leaflets etc. Script directives include line
length, left margin, centering and skip. Edit commands
allow user to insert, delete and move lines, change strings,
save and load from cassette, move up and down, print and
type. Addresses any RS -232 printer through special
adaptor, available separately.

STOCK CONTROL-E12. Stores up to 150 items per tape
file, under stock number, description, suppliers name and
address, and stock level. Auto re -order warning.

MERGE-E8. Joins any program or section to another.
PET BASIC TUTORIAL-E15. Let your PET teach you to
program in BASIC. A complete course.
ASSEMBLER/EDITOR-E25. One and two pass
Assemblers, Editor and Executor translates assembly
language programs into machine code for direct execution.
MICROCHESS-E14. Play chess against PET. Excellent
graphics. A superb piece of programming.
ELIZA/DOCTOR-E10. PET converses "intelligently" in
this famous simulation of a consultation, with a psychiatrist.
PET WORKBOOKS-E15. Five workbooks provide a
comprehensive introduction to PET programming.
Includes many examples and exercises. Now Volume 6
available, price £3.00.
For further details of these and the other 110 programs
in our free catalogue, complete the coupon or
call us today.
We also accept credit card orders
over the telephone.

Peiso

iSpecialists in
personal computer
programs,

5-6 Vicarage Road, Edgbaston, Birmingham B15 3ES.
Tel: 021-454 5348 Telex: 339396.
Petsoft A member of the MT Computer Group.
PET is the trade mark of Commodore.

/
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Feedback
(continued from page 33)

side of the disc-to the opposite side of

register of all computer clubs and societies
in the U.K. and a few weeks ago we mailed
three dozen letters requesting more infor-

the large central hole.

the central hole does not have to be

Hardware-this is generally well done
but perhaps a few articles on logic

mation from clubs whose names have

circular-and you can then use both sides
after backup or formatting.

design, memories, registers, multi-

appeared on our files.

Norman A. Law
Urmston
Manchester

have not yet responded, please do so.

Astronomy

ments, and so on.

Then snip away the cut-outs-that near

If you think your club did not receive
one, call us, and if you received one but

This works-we've tried it. What is

I HAVE bought two of your magazines and

have found them very interesting. The
articles, however, have shown how little I

when to use INPUT, DATA state-

plexers and PIOs would help overcome
some of the associated comprehension
problems.
I hope the foregoing will be taken in the

spirit in which it is offered. I wish your
magazine success in the future.

more it also works for single -sided floppies

C. Bowden
Tregwyn
Stithians
Truro, Cornwall

which have been damaged on the normal
read/write surface, for instance by a head

understand computers, my use of a
calculating machine being limited to a

crash. So don't throw away your duff

Texas TI59. 1 have learned about flowcharts and the like but no doubt you will
dismiss the TI59 as being not worthy of

Beginner's ideas

We welcome constructive criticism of
this kind. It is rare to hear from anyone

AS a newcomer to the world of computers,

so positive, so let us have more ideas.

`computer' status.
Could you answer some nagging ques-

tions I have? As an amateur astronomer,
I have always wanted to be able to show
theory in 3D-a comet in orbit around the
sun, for instance. Is this at all possible on
these home computers? I have contacted
some manufacturers but they seem
reluctant to say yes or no.
This kind of reply has led me to suspect

that such computers are fine for games,
accounts and limited maths but for anything else they are not so good.

I hope I am wrong and that you can
give me some information on my problem.
Paul Benham
Warlingham
Surrey

We have nothing against programmable calculators, and we intend to start
a Calculator Corner soon, to which you
may wish to contribute.

On your specific question about astronomy problems, there are two considerations-the fact that programming may be
difficult

and, much more pressing, the

likelihood that a personal computer would

run out of steam. In this case 'steam'
means memory to hold all the calculation
variables and arithmetic functions to

discs-seek your scissors.

I would like to say how much I am
enjoying this new interest. I look forward
to each issue of your magazine, although
some items in it are still too specialised for

Program steps-this makes sense.
We will try for more explanation and

me.

Monitors-functions vary greatly from

comment in future.

My reason for writing is to give you an
idea of the articles which a beginner like

one machine to another but we will look
into the question of a general series.

me would like to see. After discussion

Games-a series on games techniques

with friends who are also new to the field,
it seems that we are in general agreement
about the difficulty of understanding certain of the basic techniques.
Some of your beginner -level articles are

very good; they tend to be compact and
limited, very suitable for the beginner.
Then there is a gap, before you cover much

more complex programs or hardware
ideas in much more detail. To give you an
idea of the kind of problems which have
puzzled me, here's a list of topics:

Programs steps-a brief resume of

has been commissioned.

Languages-most people do not know
more than one or two versions of Basic,
so it is usually difficult for the program

author to decide what is unusual and
what is not. There is no widely -agreed

standard Basic to act as a reference
point, though we are looking at two
alternatives-one of the U.S. hobby
magazines has tried. Meanwhile, try
The BASIC Handbook, which we reviewed in May.

is doing

Commands-a series on the more complex areas of Basic is due later this

where this is not obvious-this would
certainly not be needed on a 100 per-

Hardware-we are a little unwilling to

what each program step
cent basis.

Monitors-a

series explaining how
software works. I have

monitor
Nasbug listings for my Nascom but I

cannot make full use of the sub-

year.

delve too deeply into the nuts and bolts
of hardware but we will consider this if
there is enough demand.

routines available as I am unable to

Pet plea

see the wood for the trees.

DO YOU know where I could obtain a Pet

simplify and speed the computation.
If it can almost be done on a TI59 it can

Games-I am trying to write simple

2001 microcomputer fairly cheaply? I

certainly be done on a personal computer.
But these machines were never designed for

games for my Nascom but have not yet

decided to choose a Pet because they are

found how to interact with a running
program-for instance, to wipe-out
targets en screen. A series on methods
of changing displays and other games
techniques would probably be of con-

complete, they are a popular make of

siderable interest.

enough for a new one. I don't care about

heavy scientific computations; they are
very deliberately general-purpose systems,
biased towards I/O functions and facilities

-like graphics and floppy discs-rather
than esoteric calculations, for which you
might want Fourier functions and highspeed floating point.

Why not wait until TI produces a home
computer? That might make an interesting
contrast with the TI59.

level languages use uncommon routines, commands or functions, could
the authors give alternatives so that
the program may be translated to a less
powerful version of the language?

Commands-general articles on Basic
are usually limited in their treatment

Cutting solution
WITH the aid of a sharp pair of wire cutters, a ruler and a white pencil, you can
double the capacity of a floppy disc.

Draw lines across from the square
cut-out to the opposite edge from the top
and bottom of the small circle-on each
PRACTICAL COMPUTING

Languages-where programs in high-
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of the more specialised commands. It
would be helpful to see a series where
a particular command is given a more

extensive treatment. I have in mind
arrays, matrices, the PRINT statements, use of strings, complex loops,

microcomputer, and there is a wide range
of games available to them.

I have to choose a cheap one because

my pocket money, plus extras, isn't
its condition, so long as it works.
G. Clements
Canterbury, Kent

We have no idea where you can obtain
a cheap Pet. There is no second-hand market for them; Commodore is selling all it
can make.

Two alternatives suggest themselves.
You could wait until prices fall even further
-though we think the Pet won't get much
cheaper. Or you could band together with
some like-minded people, start a club, and
buy one co-operatively.
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THE EXPANDABLE GENERAL-PURPOSE MICROCOMPUTER

THE RESEARCH MACHINES 380Z
A UNIQUE TOOL FOR RESEARCH AND EDUCATION
Microcomputers are extremely good value. The outright purchase
price of a 380Z installation with dual mini floppy disk drives, digital
I/O and a real-time clock, is about the same as the annual maintenance cost of a typical laboratory minicomputer. It is worth thinking
about!
The RESEARCH MACHINES 380Z is an excellent microcomputer for
on-line data logging and control. In university departments in
general, it is also a very attractive alternative to a central mainframe. Having your own 380Z means an end to fighting the central
operating system, immediate feedback of program bugs, no more

queueing and a virtually unlimited computing budget. You can
program in interactive BASIC or run very large programs using
our unique Text Editor with a 380Z FORTRAN Compiler. If you
already have a minicomputer, you can use your 380Z with a floppy
disk system for data capture.
What about Schools and Colleges? You can purchase a 380Z for your

Computer Science or Computer Studies department at about the
same cost as a terminal. A 380Z has a performance equal to many
minicomputers and is ideal for teaching BASIC and Cesil. For A
Level machine language instruction, the 380Z has the best software
front panel of any computer. This enables a teacher to single-step
through programs and observe the effects on registers and memory,
using a single keystroke.

WHAT OTHER FEATURES SET THE 380Z APART?
is robust, hardwearing
equipment that will endure continual handling for years. It has an integral VDU interface-just plug a black and white television into the

The 380Z with its professional keyboard

files for both program and data storage. This means that it is easy
to store more than one program per cassette.
Owners of a 380Z microcomputer can upgrade their system to
include floppy (standard or mini) disk storage and take full advantage
of a unique occurrence in the history of computing-the CP/MTM
industry standard disk operating system. The 380Z uses an 8080

family microprocessor-the Z80-and this has enabled us to use
CP/M. This means that the 380Z user has access to a growing body of
CP/M base -software, supplied from many independent sources.
380Z mini floppy disk systems are available with the drives mounted

in the computer case itself, presenting a compact and tidy installation. The FDS-2 standard floppy disk system uses double -sided disk
drives, providing I Megabyte of on-line storage.
Versions of BASIC are available with the 380Z which automatically
provide controlled cassette data files, allow programs to be loaded
from paper tape, mark sense card readers or from a mainframe. A
disk BASIC is also available with serial and random access to disk files.

Most BASICs are available in erasable ROM which will allow for
periodic updating.
If you already have a teletype, the 380Z can use this for hard copy or

for paper tape input. Alternatively, you can purchase a low cost
380Z compatible printer for under £300, or choose from a range of
higher performance printers.
CP/MTM Registered trademark Digital Research.
380Z/I6K System with Keyboard E965.00

380Z/56K complete with DUAL FULL FLOPPY DISK SYSTEM
FDS-2 £3,266.00

system in order to provide a display unit-you do not need to buy
a separate terminal. The integral VDU interface gives you upper and
lower case characters and low resolution graphics. Text and graphics
can be mixed anywhere on the screen. The 380Z also has an integral
cassette interface, software and hardware, which uses named cassette

380Z Computer Systems are distributed by RESEARCH MACHINES,

P.O. Box 75, Chapel Street, Oxford. Telephone: OXFORD (0865)
49792. Please send for the 380Z information Leaflet. Prices do not
include VAT 4 8% or Carriage
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Printout

Cossor in
MAP link

COSSOR ELECTRONICS has been

British retailers making
international study

accepted by the Department ALLTECK (Technology Initiat- level of education, as part of a tribution chains, sales patterns

has embarked on the Basic Computer Literacy profirst international study of the gramme.
The study is expected to be
problems and opportunities of
Cossor will be running a retailing microcomputers by complete by September and so
series of five-day courses for non -specialist electrical re- far six major British retailers
are involved. Peter Matthews
the engineer and technician. tailers.
They are designed to "lead
The study incorporates of Allteck is "always looking
students through the new tech- Japan, ECC countries and the for new people to take part in
nology and give a clear under- U.S. It has already established the study" and can be constanding of the architecture, that the U.S. government has a tacted on (01) 839-3143.
The programme is in two
procedures and applications of grant system whereby it pays
Cossor for up to six microcomputers parts. The first is a market
micro -technology",
to any class in schools at any research project to define dissays.

of electrical goods and the

The Government makes a
£2,000 grant for any course

needed by sales staff, as well
as the sort of back-up necessary for programming and servicing the installation of a

of Industry to help implement
the Microprocessor Appreciation Programme.

ives)

Spelling aid

market possibilities for the
home computer.
The second part of the study
will be a practical examination

of the problems the retailer
encounters in the shop or department. Allteck is planning a

pilot scheme to establish sev-

eral micros in retail outlets.
The scheme will study the
level of skill and knowledge

thus chosen and the cost to the
student will be £200 plus VAT.
computer.
The course is called the Cossor
Microprocessor Appreciation A NEW DEVICE to make spelling ture number and the child has
The third sector of the proCourse, and the first, held in fun for children has been intro- to find the picture in the book ject is to examine the home
May, was fully -booked in ad- duced by Texas Instruments. and spell the name of the ob- market, which represents less
The Spelling B uses proven ject. When the letters have than one -fifth of all computers
vance.
Other starting dates are word and picture association formed a word, the display sold in the U.S. Allteck says
June 18, July 16, September 10, techniques to help children indicates whether it is right or that there is an opportunity
and then in alternate months, with spelling and word recog- wrong. If wrong, then you for the U.K. retailer to imhave another attempt, and if it prove the market because of
the precise dates of which have nition.
It uses an alphabetical key- is still wrong the unit will give Prestel and other Teletext serto be decided.
The venue is the Cossor Ser- board laid -out like a calculator the correct spelling. At the vices.
vice Division Training School, and one -line display, combined end of each set of five words
It says that the boundary
Harlow, Essex. Further infor- with a picture book full of the score is displayed.
Three levels of play are between the microcomputer
mation from Henry Lassman everyday objects.
It selects and displays a pic- available and there is a variety and the telephone -linked comon (0279) 26862.
of pre -spelling games for puter terminal is being blurred

Spelling B learning aid.

younger children on the unit.
They are designed to improve
reading skills and are simple,
games like a derivation of
Hangman and filling -in the
mystery letter of a word.
The Spelling B costs £19.95.©

and will soon lead to a situation where we will see a ma-

chine with 64K RAM and a
telephone -linked

connection
for people to access the information which will be held on
their computers.

Equipment reward

of computer cable (serial no. AY.3930);
stolen in diskettes storage file (licence
January from Hinxton Hall, no. 3401 590-01); and Intellec
SEVERAL items

equipment

were

and
the
Cambridgeshire,
Cambridgeshire police are still
trying to recover it.

The equipment was stolen

8 microcomputer development
system, light blue.
The value of the stolen property is £20,000 to £23,000 and

on January 19 from TI Re- it was all supplied by Intel.
search Laboratories. Missing If you know of any of these
are: Model 231 Intellec Series items being offered or have
II microcomputer development

purchased

anything like it

system with detachable key- second-hand, please check the
board (serial no. DG.1247); serial number. There is a
microcomputer

development £2,000 reward for information

system floppy disc drive for leading to the recovery of the
use with it (serial no. CS.954);
microcomputer development

property and conviction of the
persons responsible.

system universal PROM pro-

All information should be

grammer,
dark/light blue passed to Sgt. D. S. Miller of
(serial no. DN.1206); in -circuit the Cambridge Constabulary
emulator, ICE 80, 8080. Blue on 0223 58966.
metal box, multi -coloured
PRACTICAL COMPUTING
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Teletext and Prestel available in
three-way package
WITH TECS, it is possible to buy

equipment which enables you

to read Teletext/Prestel and
buy a cheap computer all in
one.

The Technalogics Expandable Computer System was de-

users' standard 625 -line colour

of

the

PAL colour and 'blast-thru'

viewdata service.

or black and white television
In addition to its Teletext
sets. Based on the Motorola facilities,
TECS
has
a

alphanumerics at any location
of a graphics plot. It has read/
write access to 1K display
RAM.
The text is 40 characters

uses fully -buffered

specially -developed Basic inter-

signed to bring to the profession-

TECS bus structure and allows
al, business and domestic user for standard microprocessor
cheap decoding and com- expansion-floppy discs, casputing. Prices begin at £360 sette I/O and the like.

preter and a powerful Monitor

for the basic model and rise

Teletext information in the 1K
display RAM which forms part
of the addressable memory

to £1,200.

You plug TECS into a television aerial socket and it
translates information from

6800,

it

It offers program access to
Teletext information, such as
share prices, which can be
stored or processed locally;
all colour display facilities,

program. The user has access to

space.
With

suitable

software,

per line by 24 lines and it

is

software -controlled. The
graphics are full Teletext specification and can be in colour or
all

black and white. Any graphics

analysis of broadcast infor- cell can be replaced by an
mation is possible. An analysis

alphanumeric

character

for

Ceefax or Oracle, which is such as graphs, are available, of the share price trend is one close mixing of graphs with
already transmitted in coded providing you with a powerful such example.
Similarly, text. This, too is all under
form at the top of the TV pic- colour VDU.
writing to the display RAM software control.
ture.
The machine has ROM, re- provides a colour VDU comThe Teletext card allows
Screen -size page

When the signals are de-

sident TECS mini -Basic and plete with graphics.

machine code monitor program. Hardware and software
will be updated constantly and

continual

Many options

The mini -Basic is a powerful
coded it produces a coloured
screen -size page of the infor- increased to cater for most ROM -resident
interpreter
mation you select. The simple users' needs. Technalogics re- which offers simple highgraphs, maps (for weather) gards the main applications level programming, even for
and diagrams are in six col- areas for TECS as being edu- the minimal system. It is an
ours, as well as black and cation and training, business Integer Basic supplied within

and domestic markets.
Sub -titles and news flashes
can also appear on the screen Off-line editing
When used with Prestel, the
during normal TV programmes
if required. There are hundreds system becomes more than
of pages of this type of infor- just an information retrieval
mation available, which means service. It offers the user an
that you can be one of the intelligent terminal capable of
white.

the 4K ROM space and is very
easy to use.

Also available is the TECBUG Monitor, which allows
for machine code programming. With it, you can load,
edit, assemble and debug machine code programs using

off-line editing, data storage the TV screen as a VDU.
The minimal TECS system
The self-contained, ready - and local processing, thus into -use unit has output to feed creasing the cost-effectiveness consists of a Teletext input
processor sub -equipped card
TECS system.
display, direct connection TV
interface, power supply, case
and keyboard. The many opbest -informed people.

address

cycling,

which covers whole memory
sequentially. This makes I/O
software very easy. The fully buffered busses enable easy

expansion up to 64K addressable memory/peripherals.
The configuration for the
minimal system is a 5U card
frame, three edge connectors,
display,

Teletext,

micro-

processor, TV interface and
keypad. The software is Teletext in ROM and the hardware
has 1K display RAM. The kit
form price is £360 and ready built costs £420.

Variants
System A is the same as the
minimal system but has TECS

mini -Basic in ROM and 4K
user RAM. This costs £465 in
kit form and £525 ready -built.

System B is as System A,

tions include aerial input adaptor unit, extra RAM pro-

less TV interface card, plus an

PROM and RAM boards.
The Motorola 6800 has a

form it will cost £570 and
ready -built £640.

cessor, full facility keyboard, edge connector and a PAL
simple cassette interface and encoder/tuner unit. In kit
built-in clock generator, 6875,
with 3.68MHz crystal.
The display functions supply
combined text and graphics in

Low-cost keyboard
A LOW-COST keyboard and
monitor is available from
Video Terminals for £113.50,
inclusive of VAT and post and
packing.
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nectors, a display card, Teletext card, microprocessor card,
PAL encoder/tuner, ASCII
keyboard, modem interface

and PSU. The software

is

Prestel, Teletext and Monitor.
Hardware is 1K display RAM,
4K user RAM. Options are as

power requirement of only data and graphics terminal
plus 5V at 120mA. Long key- It can display more than 80 for System A where applicable.
The price for the system has
stroke keys are used and all characters on a line and prices
the keytops have removable start at £85 for one off, with been decided only recently and
transparent caps. Overall size discounts available for quan- the built version will cost

The keyboard can generate is 290mm by 140mm by 25mm.
all ASCII upper- and lower- The cost is £28-50.
The monitor is a VT9 9 in.
case codes and features all
TTL encoding, dual polarity display which has been destrobe, two -key rollover and a

System C has a 5U card

frame, a 5U case, five edge con-

signed to satisfy the needs of a

around £1,200.
More information from
Egerton
8
Video Terminals, 197 Horn- Technalogics,
Street, Liverpool, L8 7LV.
beams, Harlow, Essex.
Telephone: 051-724 2695.
tity.

More

information

from
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Microspeech
system
A SINGLE -BOARD speech syn-

thesiser for the SWPTC and

Software Sciences is now
dealer for BSO

MSI 6800 microcomputers has
been developed by Costronics
Electronics.
Microspeech costs £295

SOFTWARE SCIENCES has secured

speech synthesiser.

designed to run with either a

ware Sciences will provide the development systems can be
necessary software alone if you operated on the same machine
have one of the two machines. at the same time.
supplied by Boston Systems If you want to add the software
Prices start at £1,230 and
plus VAT. The board plugs Office (BSO) of Massachusetts. to new or different microcom- increase according to your
into the SS50 bus on the two It will supply the product to puters, it can be done cheaply. needs. The first U.K. order to
models and the software trans- the U.K. and Benelux counThe software is written in Software Sciences has already
lator program (MSP2) con- tries, making it the largest Assembler for greater efficiency been placed and the developverts phonetic code into sets dealer in Europe.
and its main advantage is im- ment system has "generated a
of data which control the
The development system is proved cost. It is a faster way lot of interest", especially in

It uses 4K of memory and
every extra 1K of buffer space
can store 90 seconds of speech.

When decoded, the data produces nine control parameters
which determine pitch, amplitude and resonant frequencies
in the speech model. Phonetically -spelt phrases are entered

anu synthetic male speech is
output.
A digital noise source and a
voltage -controlled
oscillator

a dealership for microprocessor development systems

of implementing a develop- the manufacturing and edu-

PDP/11 or Data General Nova ment system than doing it on cation areas.
as the host computer and can a manufacturer's prototype
be used with any microcom- and is capable of handling
puter in volume production.
multi -users with a number of
It can be configured for up terminals all doing software
to 20 on-line users and Soft- development. Several software

New phase

Byte's chain link

A NEW PHASE in the Department of Industry Microprocessors Awareness Pro-

Star Horizon and ITT 2020.

Latest developments include

THE BYTE SHOP IS opening a

gramme has been launched.

chain of stores around the
The rapid expansion involves a workshop programme for
produce the signals to drive country. One year after its employing two new staff per top decision makers. It takes
the unit. An external signal start in Gants Hill, Ilford, it month, and the Byte Shop now the form of a non -technical
can be fed -in to form speaking
musical sounds.
Typical applications include
speech research, education and

has stores in London's Tottenham Court Road, Nottingham,
Manchester and Birmingham.

1,000 firms in the U.K. and the
deal with any problem on any Dol expects 3,000 people to
round 35 highly -trained staff to

Another in Glasgow will be machine purchased from a take part in the course in the

system design. As well as the opening shortly.
standard translator package,
Brainchild of Bill Cannings,
a disc -based Basic interpreter who first saw the idea in the
with speech output is available
States, the Byte Shop sells
as a software option. The
computers
ranging in price
package features computer

games and a hardware and

offers a back-up service of a- course for managers of the top

branch.

three months to July.

Hand-held games

SPECIALIST
Spectrum
Marketing has launched a
from£160 to £20,000, including range of hand-held microGAMES

models such as Pet, Nascom, processor games for children,
is available on disc and cas- Cromemco System 3, Compu- as well as a variety of comsette.
color, Exidy Sorceror, North puter board home entertainment products.
Byte Shop Tottenham Court Road manager Glenn
Spectrum was responsible
Dacre (left) with customer John Andrews, of the Col- for the introduction to the
lege of Data Processing.
U.K. of the Chess Challenger
which has been enormously
successful, reaching sales of
software manual, The software

£1.5 million per annum.
The new games are designed
specifically for young children
from the age of five. Some, on
sale

Chess Challenger and Checker
Challenger.
New high-powered versions
of Chess Challenger are on the
way. Voice Chess Challenger
is a fourth -generation tech-

nology model, where there is

no need to use keys-just
speak to your board. It has
seven levels of play and will
cost £95 when it reaches the
U.K.
Another Voice Chess Chal-

lenger is expected to follow
soon; it uses fifth -generation
technology. It has an infinite

for two months, have level of play and will cost £250.

already been reduced in price.
Amaze-a-Tron, a maze

Bridge Challenger will pro-

vide you with one, two or
game, now retails at £17.95; three partners. No price is
Zap!, a missile game is £10.95;

available yet.

Digits, similar to Mastermind
but with numerals instead of
pegs, £13.95; Lil' Genius, a
learning calculator to teach
the rudiments of arithmetic, is

Z-80 group
WE RECEIVED a letter from a

£6.45 and UFO Master Blaster,
a space game, is £21.95.

Mr. R. Sinden, whom we had
been told was the contact for a
The games are manufac- Z-80 users' group. He points
tured by several companies, out that the group is open
including Coleco Industries of only to ACC members, and
the U.S., Bambino of Japan that in any case he has decided
and Fidelity, makers of the to relinquish control of it. W
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RUN A MICROSTAR?

Commercial Software Packages
for Small Computers
Do you need software to run your business?

We need a manager...

Video Software's range includes the following:

Video -Stock
to

run

our

brand

new

computer

shop

in

Central London. If you have experience of either selling

or using small computers in business, contact us.

We

are also looking for an engineer with flair and software
experience/interest.

Excellent

salaries

and

prospects.

Contact Geoff Planner, Beyts Logic Ltd, Sunbury (09327)
86262

Video -Purchase

Stock recording and control

Purchase ledger

Video -Order

Video -Nominal

Order processing

Nominal ledger

Video -Bill

Video -Net

Invoicing

Payroll

Video -Dept

Video -Boss

Sales ledger

Management reporting

Our software packages have been designed specifically to:
Run on a variety of small computers.
Stand-alone or form part of an integrated circuit.
Conform to British Standard accounting procedure.
Be capable of modification as and when required.
Be adaptable to suit a wide range of buinesses.

For further details contact:

STOP MAINS

viebVIDEO
SOMME LINITEI

INTERFERENCE...
.

.

.

a threat to data in small business/hobby systems

caused by drills, heaters, etc. The Beyts Logic suppressor

Mrs D. G. Smith
Video Software
Stone Lane
Kinver

Stourbridge
West Midlands.

Tel: Kinver (038483) 2462 or Stourport (02993) 77498.

Circle No. 155

LLD

needs no wiring and plugs straight into the mains and can
handle 1,500watts at 60 amps (it does not suppress radiated

interference, though) £18.00 (incl. plug, VAT and carriage).

DDT MAINTENANCE LTD
The service company
MAINTAINING EQUIPMENT NATIONWIDE,
FROM FOUR SERVICE CENTRES, WITH
ENGINEERS BASED THROUGHOUT THE

Seminars on Micros
Informal 1- or 3 -day.

COUNTRY.

RING YOUR NEAREST DDT SERVICE
Seminars held in Central London for small groups. Learn
how to choose and use a micro and get an introduction to
Basic.

CENTRE FOR THE MOST COMPETITIVE
PRICE OF MAINTENANCE FOR YOUR:

* APPLE II
* NORTHERN STAR
" ITT 2020

TALLY

" CENTRONICS

LOGABAX
ANADEX

* SHUGART

Comprehensive maintenance
contracts or 'ad hoc' service available

Beyts Logic Ltd.
Windmill Road, Sunbury,
Middx. U.K.
Telephone (09327)
Telex 928185

86262

BEyis
L

GIC
Circle No. 154
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FROM: DDT MAINTENANCE LTD,
12, Leeming Road, Borehamwood, Herts.
TeI.01 -207 1717.
58-60, Northfield Road, Kings Norton,
Birmingham. Tel. 021-459 5959.
5-6, Lower Church Street, Chepstow, Gwent.
Tel. 0291 2 2193.
Glasgow. 041-221 9761.

Circle No. 156
PRACTICAL COMPUTING
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Computer versus brain
IF PRESENT developments a real history of less than 40 years, is
rapidly more and more comin semiconductors continue, in growing
plicated. The largest machines are already
20-30 years semiconductor so complex that it is impossible for an
memory will be as dense as are individual to comprehend all the details
neurons in the body. We need, of them. They represent a planar silicon
however, to understand the way `intelligence' which, in some ways, com-

Dictionary available to the man and the

three-dimensional carbon technology of
the brain.

-while, in a flash of a billion flickering

in which the brain processes
information to be able to use
this power properly.

More and more, as the brain yields its
secrets to research, it is possible to see its

inner workings without mystery and to
realise that it performs as a machine,
albeit a very complicated one. The activity

pares remarkably well already to the

What are the similarities and differences

between the two structures? Obviously,

by Dr. R. J. Stevens

of areas of the brain can be viewed directly as it performs the processing of dif-

ferent tasks, such as reading or manipulating objects.

A complete 'wiring diagram' of the
simpler structures of the brain can be
drawn; for example, the cerebellum cor-

tex looks delightfully reminiscent of a
computer bus structure, with arrays of
planar networks linked by
orthogonal connections. Enormously

complex

complicated and dimly understood, the
brain is the successful survivor of untold
trillions of alternatives from 500 million
years of animal evolution.
On the other hand, the computer, with
PRACTICAL COMPUTING June 1979

as a general-purpose machine for living,

the brain is orders of magnitude better
than any computer. As has often been
said, there is no computer so intelligent
that it will prevent you putting an axe
through it. When it can, that is the day to
start worrying.
The main differences between the two
structures are the organisation, the mem-

ory size and memory speed-the only
factor where the machine wins.

Consider the following test between
brain and machine. Imagine you have
made the whole of the Oxford English

machine.
The question master asks the vital ques-

tion: "Name a group of marine animals
which sound like a Celtic part of the coun-

try."

The computer stands dumb-struckassuming it even understood the question
neurons, the human being answers in less
than two seconds.
First round to the carbon -oxygen pro-

cessor. The computer cannot compete
with the human brain-or can it?
Ready for the next one?
"What is the only word in the English
language with three successive pairs of
letters in it?"
The computer answers in two seconds

this time-solution at the end of this
article'-while the human is left flat-

footed. It is no use cheating and looking
through the dictionary. The information
simply is not stored in any way you are
able to extract.

Sequential searching

through the whole of memory, though
very inefficient, is better than having no
algorithm at all.
Those problems really serve to demonstrate that the brain organises its memory
normally so that it can trace the location
(continued on next page)
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(continued from previous page)

of information from a small piece of that
information, i.e. it 'tags' the data with the
address location. For remembering information 'tagged' in this fashion, the brain
is fantastically efficient.

In computer terms the address of the
data is pointed to by the data itself. The

first primitive memories of this kindcalled 'contents -addressable stores'-are
now available for S-100 bus computers.
The brain is organised somewhat like a

disc system, with a directory of files
indicating where those files are stored.
This obviates the need for the brain or
computer to search sequentially through
untold billions of memory cells. After all,
if you found the answer to the first prob-

lem in about one second, you did not
have time to perform more than 100 or so

sequential operations to search tens of
thousands of words for a match. Even
allowing for data reduction and the massive parallelism of operations in the brain,

it has performed a remarkably efficient

search. The problems begin when it
hasn't put a tag on the data, as in problem
two.

Building blocks
Apart from the organisation of the
processing, another significant difference
is the sheer amount of memory the brain

possesses-about 10-(11) elements. One

of the ways computer manufacturers
have been foiled consistently is the lack
of direct addressing space they have made
available. This leson has not been

learned even now; the new Intel 8086
16 -bit micro can address directly only one

megabyte of memory-probably eight
chips maximum by 1983.

No-one even knows how and where

Figure I

the brain stores information. The brain
is built from neurons, wildly different
physically from one another, but often
with great structural similarities-i.e.,
the brain has been built from building
blocks, which may have different shapes
but have the same basis.

The 'CPU', 'memory' and, most critical of all, the organisation between the
two are all constructed from the same
kind of unit. A neuron can be regarded
as a microprocessor, connected in parallel to many others like itself. It has digital
inputs-usually between 50 and 100,000-

analogue inputs, can be triggered into
action by outside events and the threshold
of that trigger can be altered.

Complex network
The brain is thus a complex network of
fairly independent units, which act as the
memory, the processor and the organis-

ation of the tasks of the other two. This
contrasts strongly with the rigid organis-

ation of a computer, where the data
usually flows through the CPU. The
brain has about 10 (11) such neurons.
Once again, nobody is sure; it was
thought that there were 10 (10) until 10
(11) were found in the cerebellum lobe.
This is many orders of magnitude more
direct addressing than computers usually
have (10-7 to 10-9) but really it is the
organisation of the brain which sets it
apart.
To see how impressively the organisation uses the rather slow hardware, consider how the body performs a task which
stretches its physical and scene analysis
abilities to the full, like catching a cricket
ball moving at 100 mph. The neurons respond to stimulii in a few milliseconds,
yet the body is able to perform complex

actions in about 50 milliseconds-about
5-10 'instruction cycle' times.

If we imagine a computer, with a TV
camera atttached and a pair of controllable mechanical hands, the catching of a
ball could not be done in real-time with
software. It would have to be simulated

and would take millions of instruction
cycles.

The superior organisation of the brain
has bettered the machine performance by

a factor of a million or so, with slower
hardware. No wonder it is sensible to
analyse this organisation to find ways to
improve computers.

Even a block diagram of the process
would take more than 5-10 blocks. The
only way such a process could succeed is
on a hierarchical basis, i.e., the 'goal' of
catching the cricket ball is set and monitored by a master-probably the cerebel-

lum cortex-and then a vast

parallel

organisation is set up and pre-programmed as much as possible.

More primitive
This pre-programming becomes more
primitive as it descends the hierarchy
towards the sensors or the active elements,

like the muscles. For example, the eye,
which is scanning about one million elements 10 times a second, has to reduce that

amount of data (10 megabytes/sec) to
manageable proportions. This is done by
`hardware' close to the eye, which finds
edges in the scene, compares it to the previous scene, and works only on the differences.

As the problem moves nearer to the
top of the hierarchy, software becomes
more predominant. Although the software
is slower, the data has been reduced sufficiently to analysable proportions. Meanwhile, the 'master' is controlling the

position of the hands and body with a
similar hierarchical structure.
Brain size, of course, cannot be equated

strictly with intelligence nor indeed can
`intelligence' be blamed for the position
in which man finds himself in the world.
Which is the most intelligent animal
might be a fit subject for philosophical
dispute; the identity of the most violent
and aggressive is certain. After all, the
sperm whale has a 151b brain, far larger
than any land creature, but that does not

prevent man murdering the animal to
make transmission oil.

Great increase
If, however, we compensate for body
weight there seems to be a reasonable
correlation of brain size and apparent
`intelligence'

between

animal species.

Man's rise to `domination'-and potential

annihilation-in the last two million
years has been accompanied by a very
great increase in brain size. Figure 1
shows how the brain size of animals has
varied through evolutionary times. It
plots encephalisation quotient, a measure
42
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Computer v. brain
area, we shall not be able to use our machines efficiently when they arrive.

It is interesting to note that Britain is

playing a leading role

in developing

efficient parallel processors. Let us hope
that it does not suffer, from lack of .support, the fate of other British pioneering
efforts.

There is no real requirement to build a

processor with human capabilities but
that will not prevent man trying to do it.

Mankind's combination of aggression
and lack of self-restraint will ensure that
it is attempted, regardless of the consequences.
Frankenstein
Long
before
or

Pinnochio, man has been attracted by
the idea of creating his own intelligent
being. There was a Jewish myth of the
`golem' or humanoid servant created by
1950

1955

1460

1465

1470

1475

1480

Figure 2

of brain power which compensates for
different body size.

As you might expect, the most intelligent animals have become steadily more

intelligent, taking niches from the less
clever, who still retain their place where
intelligence is not required-such as in
some nationalised industries?

Significant changes
Two particularly significant changes
can be seen on the graph. One is where
mammals were bequeathed control of the

world by the annihilation of all of the
large dinosaurs. The other is the rapid
increase in brain size of the ancestors of
man within the last few million years.
This shows that during that period, there
has been the most intense selective pressure for more intelligence, probably at
the expense of other attributes.
Nevertheless, it is interesting to note
that man rates no higher than the dolphin
in brain -size rating and lagged behind
such creatures for millions of years. Presumably the oceans have not proved to be
as easy an environment to dominate as
the land.

Compared even to this increase in
brain weight, an equivalent graph for
computer memories is even more spectacular-figure 2, note the logarithmic
scale. This graph plots the number of
memory cells we have been able to pack
into one body weight. Of course, memory
is not a measure of intelligence in a com-

puter but it is a good indication of the
intelligence potential of such a machine.
The graph is rising at an amazing rate.

It reflects the fact that, at the moment,
semiconductor memory density is doubling each year-and has done since 1964while the power -supply requirements are
falling rapidly.
In fact, the slope is even steeper than is
PRACTICAL COMPUTING June 1979

shown, because there has been a further
improvement of memory access time as
well. If one memory cell were equated to
one neuron, and development continues
at the present rate, the machine and man

would have an equal encephalisation
quotient within 20 years-a machine
weighing 1681b would have 10 (11) memory cells.

small microprocessor, with say 1,0003,000 transistors. It seems almost unreal
to contemplate that a factor this large
would be swallowed by a further 5-10
more years development at the present
rate.

A number of factors are likely to slow

this advance. Firstly, there are fundamental limits to silicon technology, in
many ways. The maximum circuit density

which can be imagined without a technological breakthrough is perhaps 100x
that of today. That may be overcome by
changes in the direction of technology,
of course.

Antique languages
Neither do we understand, except perhaps very crudely, how the brain analyses
some tasks, such as recognition of faces
or voices. Software, in the form of operating systems and computer languages, is
such a slowly -developing subject that we
are using antique languages like Cobol
and Fortran on our machines.
There is little general understanding of
the theory of parallel processing, except
in one or two specialised areas. That presumably will remain true until the serial
processor reaches some blockage, which

prevents further progress and requires
the kind of efficiency only a parallel processor can provide. Unless there is
theoretical and experimental work in this

the Chief Rabbi of Prague in the 15th
century. Strangely, three great computer
geniuses, John von Neumann, Norbert
Wirner and Marvin Minsky, are reputedly
direct descendants of the rabbi.
The possession of such an intelligent
machine, and others more intelligent
which will follow it, is certain to increase
man's capabilities, even if only for selfdestruction.

Unbroken line
Evolution has provided man with an
amazingly powerful general-purpose processor, successful over millions of years;

each one of us is descended in an unbroken line from the tiny shrew -like
mammals which survived the Armageddon of the dinosaurs 70 million years ago.

Nature, however, has had to work
within constraints which have hindered
development as well. Brains have to be
made and operated at body temperature
-it may be more efficient to make them
at 1,200 degrees C and operate at absolute
zero. Furthermore, the brain has had to be
successful, at every time during its evolution, to cope with difficulties which are

no longer relevant. This is like a computer which has to be designed, for good
reasons, to be hardware- and software compatible with its predecessors; it is
bound to be a less efficient machine than
an unconstrained design.

A considerable fraction of the brain
must be concerned with self -programming and growth and replacement of the
brain. All of these factors are bound to
reduce the efficiency of an evolved system
compared to a created intelligence,

though we should never under -estimate
the subtleties of organic processors.
Although we are only on the foothills
of human intelligence, it is no contempt
of the human brain to regard it as essentially an analysable machine. One day,
an artificial intellect, silicon or not, will
rival it for those aspects of 'intellect', such
as creativity, which we now hold to be
entirely human.
*Answer to problem 2-book-keeper or, if
you allow sub -book-keeper, four pairs.
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Why there is
great demand for
Superboard II
SUPERBOARD II is described by its manu-

5V supply. We were not the first people to

Specification
CPU : 6502 (Synertek) at 1M Hz.
Memory: 10K ROM, 4K RAM (expand-

able on -board to 8K via i.c. sockets),
I K screen memory.

I/O interfaces: Composite video output to U.S. NTSC (60Hz) standards
displaying 24 lines of 16 to 24 characters.

Kansas City standard audio cassette
interface.
Full
alphanumeric
keyboard
is

facturer as "the world's first complete

get our hands on it and we found a dry

personal computer system contained
entirely on only one board". Ohio

joint on the ground lead.
Connection to a domestic TV was more

over for lower-case characters.

Scientific apparently designed it "specifically with low price and the first-time
user in mind . . . it has more features and
higher performance than some home or
personal computers selling for up to

of a problem. The Superboard display

Software: 8K interpretative Basic in

$2,000".

output is composite video, suitable for a
monitor but not for a television set. To
have it compatible for the aerial socket of
a domestic TV, it needs the addition of a
UHF modulator like those supplied for

I suppose it could be considered as a
major achievement to get one's hands on

TV games.

the elusive Superboard II from Ohio

tor needed a supply greater than 6.5V
-I used 7V-which obviously meant that

Certainly from advertisements it looks a most attractive item.
It has been suggested that it is one of the
fastest -selling single -board computers in
the U.K., at least as far as order books are
concerned, but very few have been
Scientific.

imported. Production delays have been
compounded because Ohio is reportedly
directing its efforts to produce enough
Challenger IPs-the boxed -up version of
the Superboard-to meet the heavy U.S.
demand.
Our review model arrived in the office
because one enterprising distributor with

by Vincent Tseng
the advantage of a single 5V supply disappeared.

The audio cassette connects by two
standard 3.5mm minijack plugs for
earplug playback and microphone input
record.
The first thing noticed was the stability

worthwhile?

the lack of it. It displayed reasonably well
on a 22in. colour TV, though the display
`swam' a little and occasionally the frame
juddered.
On our 12in. portable monochrome set

low advertised price.

The Superboard II is a single -board
computer with a 53 -key alphanumeric

the picture was very unstable; the image
had very bad interlacing problems and it
was very difficult to read the screen. We
checked the modulator and it displayed a
very stable picture on both TV sets with a

video game-and when tried on

a

keyboard in the normal QWERTY layout.

Nascom-1.

For output it has a composite video out-

The likely cause of our poor picture is
that the video output on the test kit was
compatible for 60Hz U.S. standards and

put-it needs a modulator for TV aerial
input-displaying 24 lines of 16 to 24
characters (selectable).
The CPU is the 6502 running at 1MHz;
there is a 2K monitor/bootstrap ROM, an
8K Basic in ROM, and 4KB of user RAM.

That is expandable to 8K on the board;
there is also a 1K RAM memory map dedicated to the video screen refreshing. The
audio cassette interface is Kansas
City standard.

Setting -up
The Superboard arrives fully -assembled
on a full-size PCB. The makers claim it to

have been tested. Connecting the power
supply was easy, as the test sample already had leads and it needed only a single
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and numerous graphics and games
symbols in 8 < 8 -dot matrix.

board probably needs to be inclined a
little to facilitate fast typing. The space
bar proved a trifle stiff, however, and

board has a good pedigree-it was

developed by Microsoft. It is in 8K of
ROM and it is a comprehensive one,
certainly for programming facilities. It is a

decimal Basic with a claimed range of
10-32 to 1032 but I think they must mean
2-22 to 222 (or 61 digits).

Ohio claims that this Basic is one of the

of the modulated TV display-or rather

high specification for such a relatively

Character set: 256 characters including
upper- and lower-case alphanumerics

The interpretative Basic of the Super -

couple of dozen. So is all the ballyhoo

high -density memory components give it a

bootstrap and utilities.

Basic

Switzerland and flew there to buy a

By comparison with other single -board

ROM; 2K machine code monitor,

needed a firm push for positive contact.

In use

computers, the Superboard shows its
more recent design distinctly. Modern

QWERTY layout with shift lock roll-

Here is the awkward part-the modula-

advance orders heard of some stocks in

Facilities

standard.

was not converted for U.K. 50Hz.

fastest available on a microcomputer.
Running the standard benchmarks published last year in the U.S. magazine
Kilobaud, our timings certainly were fast.

The Basic functions and statements
available are very useful, including very
good string functions. Having good programming functions is not really enough
for serious programming. There are no
debugging and trace facilities, so the user
has to be ingenious in testing-inserting
STOP statements or using CONTROL C

a great deal. Neither are there editing
facilities, so long statements with single character errors need the whole line to be
re-entered.

The shift lock has to be engaged to
obtain the upper-case characters which

If you buy a Superboard, check this
with the vendor-some we know will be

are the only ones recognised by the bootstrap, Basic, and monitor programs.

supplying a 50Hz modification for use in
this country.

Machine monitor

There is a very large character set
available (256 codes). This includes full

looks an attractive addition to Basic but it

The so-called 'machine code monitor'

alphanumerics in both upper- and lowercase, and many graphics characters. They

is some 255 bytes only and so is fairly

are displayed in an 8 x 8 matrix; the
upper-case alphabetics use a 4 x 7

address a memory location display and

matrix.

minimal; it gives merely the capability to
alter it.

The monitor also allows a 'jump to

The 53 -key keyboard has a roll-over
function by virtue of a shift lock key to

start' command and load from cassette.
There is no jump/save from cassette and

obtain lower-case characters from the key-

no writing to tape. The display in machine

board. The keys have a good feel but the

monitor shows only one line of four
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address hex digits and two data hex digits.
All in all, we found this fairly useless.

Cassette
The audio cassette worked first time

1111-111;4J

with no fuss. Our cassette recorder was a

cheap£19 job (with counter) and it had
automatic record level control. The
volume control range for acceptable data
both on sample program cassette and ones

recorded in the test was enormousfrom just above minimum volume up to
maximum. This interface probably will
have few problems working with any
cheap recorders.
The counter on the cassette recorder is
an essential item, as there is no file management; the computer will load the first
program or even the first valid statement
it meets.

Now the bad news. Remember the

lit$144

t II III ll [111111

,111

ii=1111111111115
1111
46111111R

screen width can be specified-any number of characters above 16 to a maximum
of 24. Well, if any number below 24
characters across the screen was selected
and a program was dumped on to cassette,

playing it back produced syntax errors
on any statements longer than one line,
regardless of the screen width selected for
the playback.

Graphics
The characters have to be written to the,
screen refresh memory direct. So the user

has to do this via the machine code
monitor or the POKE statement in Basic.
POKE uses decimal, the monitor uses hex.
The graphics characters look very useful
and include several games symbols, such as
houses, aeroplanes, cars and arrows.

Documentation
Our Superboard had four bookletsUser's Reference Manual, Basic, Graphics
and a Technical Discussion. We also had
two sheets of paper giving minimal

instructions on how to use the sample
program tape.

The User's Manual was adequate but
not particularly well laid -out. For example, we would have expected a note of
the fact that the keyboard needs to have
shift lock depressed in the section on program start-up procedures.
There is scarcely any reference to hardware-not even a summary specification;
there are a few paragraphs of introduction
and a bus specification. Circuit diagrams

are split into 13 parts with little or no
labelling. On the plus side, the Manual
gives some sensible programming examples in both Basic and machine code.
The Basic manual is distinctly minimal

with inadequate explanation of some
functions and statements. On the other
hand, the Graphics reference manual
looks good with several Basic program
examples for useful graphics. Technical
Discussion is no more than an advertising
booklet but it gives some insight into the
concept behind the design.
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Memory notes
The RAMs used are Z114s and sockets
are already provided on the 4K versions
to insert to a total of 8K. Our reviewer
put on another 3K. Power consumption
is quoted at 3 amps but with 7K of RAM
and dumping to cassette-screen is used
here-the monitored power consumption

them with up to 10K of your own
EPROMs holding self -developed functions-if you can get at a PROM burner.
One really pleasant feature of the Super -

board packaging was the inclusion of a

was 1.8 amps.

C30 cassette of six sample Basic programs.
Programs 1 to 5 worked well with only
7K of user RAM; the sixth loaded but did
not have free space to run.

The ROMs used are compatible with
2716 single 5V UV EPROMs. So there
is a very powerful potential to replace

Our thanks to Lotus Sound for the loan
of the review system.

Conclusions
OFor less than £300 the Superboard

out syntax errors only when used in

represents good value with plenty of

conjunction with a screen width of 24
characters.

potential. The 6502 chip is a good
thing, of course. In this incarnation it is

eThe user can be up and running in

on a ready -to -go board containing a

Basic very quickly and the Basic is rich

good deal of memory in both ROM and
RAM.
OThe correct interfaces are provided and
they are genuinely useful but the video
output was for U.S. 60Hz standards, and
the cassette interfaces can dump with-

in facilities. They do not include any
debugging, program testing or easy -to use editing functions, though. The
machine code monitor is almost useless;
you might as well use PEEK and POKE
statements.
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Keen Computer5,
5pread Their CDing5
rcolsoilmmummimare
Haan Computers are the Midlands distributors of the Apple II and Attache microcomputers.
The attache : the new 8080 based business system from America. The system is sold complete with
monitor, printer dual 8" floppy disk drives and has a full range of commercial software available.

The Lipple II

: The best all purpose micro available with sophisticated graphics, voice recognition, it has

applications in business and education.

Apple1116K
16K Additional Memory
Disk drive with Controller
Disk drive without Controller
Applesoft Rom Card
RS232 Communication Card
R232H Hi Speed Card
Speech Lab
Apple Clock
AC Line Controller and Slave

£6250
£950
£100
£425
£375
£110
£110
£110
£165
£165
£400

Anadex DP 8000
Centronics 779
Lier Siegler 200

£850
£850
£1850

Diablo 1610

£1950

Attache system

Memory upgrade kits also available for ITT 2020 and Tandy.

Keen Computer5 Ltd,
5 The poultry

(off Market Sq)

nottingham
Tele: rlottm
5411/254/5/6
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Compucolor II makes

strong appeal
THE COMPUCOLOR II is described as "the

Renaissance Machine" on the company

literature. We could not figure what
Compucolor Corp means by that but
perhaps it refers to the polymathic capabilities of this machine.

The Compucolor II looks like a TV set
with a separate cable -connected key-

board, a very neat piece of packaging.
The keyboard was not the most basic
QWERTY-style layout Compucolor can
supply, nor was it the bells -and -whistles

de luxe option with 16 extra function

some edit functions, and a block of colour
controls.

The screen displays eight colours and
that is its most immediately obvious
attribute, once you are accustomed to the

by Martin Collins
use of colour on special keys. To the right
of the screen is a mini -floppy drive.
The system we had for review had 8K
bytes of RAM; there is also a 16K version.

Both can be extended by 16K, giving a

keys.

maximum of 24 or 32K bytes.

The so-called 'extended' keyboard is
probably the one Abacus will be supply-

The main case houses the CRT, disc
drive, and electronics. As standard it has

ing as standard. As well as the usual an RS32 interface and a 50 -pin bus conalphanumerics we had a numeric keypad,

nector. The back of the cabinet is corn-

mendably clear, even if Compucolor did

not miss the opportunity to add a little
advertising material about the quality of
the casing-imitation woodgrain, but you
don't have to look at it.
The microprocessor is an Intel 8080A;
the mini -diskette drives are from Wangco.

Up and running
We unpacked the system and had it up

and working very quickly and without
problems. A well -produced 16 -page instruction manual is supplied. It proved to
be an excellent reference manual, covering
the needs of the absolute novice-'What is
a program?'-as well as the more
experienced.

We loaded the demonstration disc,
pressed the AUTO key and watched a
menu of the programs on the disc appear
quickly on the screen. This is a very neat
feature; pressing AUTO causes the sys-

tem to load and run a program called
MENUBAS from the disc. The manuals
inform you how to write menu programs
and they make the system very easy to
operate.
The demo disc provided a very impres-

sive performance for those of us used to

monochrome. The display was stable
when we were using it at home, but it
had a considerable wobble at Practical
This we assume is because
there is a variety of electrical equipment
running from the same circuit at the office
Computing.

-electric typewriters, a Pet, a TRS-80,
copier, and so on.

Display
Compucolor

has

128

displayable

characters-numerics, upper-case alphabetics but no lower-case, the usual typewriter key -top symbols, and 69 graphics
symbols.

It is difficult to do justice to the colour
capabilities of the system in a short
article. The colours are black, blue, red,
magenta, green, cyan, yellow and white.
They can be chosen from a program by
using the PLOT statement. Alternatively,
you can use the keyboard. The 'standard'

and 'extended' keyboards provide the
same functions but the extended version is
easier to use.

As well as its separate numeric pad
and edit controls, it has keys to select the
colours. On the standard keyboard they
are selected by using the CONTROL and

an alphabetic key-for example CONTROL S for yellow.

The de luxe keyboard, incidentally,
includes a set of function keys for the
(continued on next page)
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(continued from previous page)

different graphics mode, as well as all the
keys on the extended keyboard. The idea
of 'single keystroke entry' is provided on

the de luxe and extended keyboards to
allow a COMMAND mode-with that
key held down, hitting other keys will
produce a complete Basic command on
the screen. In square brackets are the
often -used commands which can be accessed.

The characters can be displayed large

or small, again selected by key or the
PLOT statement.

be listed; this seems to be a common fault
in many of the micro Basics.

One neat feature is the way in which
corrections can be made while entering
programs. The <-- key deletes the next
character to the left and as usual allows
the cursor to be positioned to correct an
error. The
key can be struck after the
error has been corrected and this will
restore the characters removed by the

The file handling on the system is
unusual and I think considerably more
powerful than that supplied on most small

micro systems. Three file types are supported:
Array-these contain a numeric array as

Basic and filing
The Basic is in ROM. It is a good
extended Basic, including string handling,
interfaces to machine language, and support for data files.
Numeric data is restricted to six
significant digits. It is held as 32 -bit
floating point and this could cause problems for some business applications.

defined in a program, so an array can be saved
to or loaded from a disc file.
Data-contain data dumped from a
specified location in memory.
Random-these are random access record
files. As the user can specify the block size and
number of buffers to be used, and as the sys-

tem uses the buffers to reduce the number of
disc transfers, this is a very efficient file access
system.

The filing system is entered by pressing

The LIST command does not allow

ESCAPE, D. The prompt FCS> is dis-

single lines or a specified group of lines to

played and a set of commands can then be

used to list the contents of a disc, copy
files, and so on.

Colour graphics
The display is controlled from a
Basic program using the PLOT statement.
This allows the following functions to be
performed from a program:
colour selection-foreground/background.
character size selection.

blink on and off.
create and reference special characters.

cursor visible or invisible.
vector graphics (resolution 128 x 128).

bar graphs.

We did not have time to try all of them
but the demonstration programs provided
a good idea of what can be achieved. The

resolution is, in fact, rather better than
128 x 128; this is the number of plot
blocks which can be addressed and each
is made up of eight dots (four high and
two wide). They can be assembled into
special characters.

Documentation
The documentation supplied with the
system consisted of the instruction manual, a good but very brief description of
the system with some notes on available
software and possible problems.

The instruction manual included a list
of recommended books on Basic, one of
1,111.10.10.150

serldrons0
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It costs an additional £19 and is very
professional, well worth the investment.
The only part we found less than ideal was
the discussion on graphics; you probably

need to experiment on the system as you
read this section.
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YO

which was the Compucolor Basic Manual.

0.5141410
0,501.......10511

There is also a Maintenance Manual
costing £37.50, which we have not seen.
Abacus does not offer a maintenance contract on the system, although it will deal
with hardware problems on a 'time and
materials' basis.

In addition, U.S. buyers-and U.K.
users, too, we hope-receive a very fine
newsletter called Colorcue.
WODEM

SO PIN BUS

Personal note
As with most systems for review,
we had the Compucolor II only for a few
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lose interest once they have tried any

Prices

demonstration games.

The system can be extended to 32K bytes
of memory and a second disc drive can be
added. The costs are:

Compucolor II

8K RAM
16K RAM
32K RAM

£1,390
£1,485
£1,750

extended keyboard
deluxe keyboard

£120 extra
£175 extra

second disc drive

£350

Programming Manual
Maintenance Manual

£19
£37.50

Other software available includes a number

of games programs (Star Trek in colour is

The Compucolor II proved to be very
different. It was the first computer I had
used which offered interactive colour
graphics, and they frankly are stunning.
As it is complete with colour display,
minifloppy disc drive, Basic and filing
system in ROM, it offers considerably

days. Our reviewer collected it from
Abacus on a Thursday evening and returned it to Practical Computing on the
following Tuesday.
That is usually long enough to assess the

they almost forgot to watch Worzel
Gummidge on Sunday afternoon as they

were trying to break the bank on the
one -arm bandit-praise indeed.
Our thanks to Abacus Computers, main

I did not have time to try all its capabilities, so this is more of an overview.
In any case, it must be the kind of system

importers of the Compucolor II, who
loaned us one of the earliest models to
arrive in this country.

The Compucolor II is one of the best

obvious competitor, the Apple II. Apple
can start cheaper, as a cassette system,
but for an equivalent floppy disc set-up

Conclusions
small systems we have reviewed.

The colour and graphics capabilities
are excellent. The display could be

we reckon Compucolor receives the

affected, however, by poor mains or
other equipment.

The expansion capability

is rather
restricted, as only minifloppies are

available and the system can support
only two of them. Further, the disc
capacity is 51.2K bytes, considerably

hardware and software. Most systems,
after all, offer the same facilities-display,
cassette interface, simple filing systems,
programming in Basic. Assessing them is
straightforward.
If I have a system at home for a week-

My time on the system was further
restricted by my children. They were so
enthusiastic about the Compucolor that

more than most micro systems.

good), an editor and assembler, and a 'personal

database system'. They cost £16 per diskette.

whose full capabilities emerge only over a
period of active use.

less than the 80K to 160K available on

vote on price.

Its packaging is also simplified; you get
a monitor with integral floppy disc, and

though it is a matter of taste, there is
much to be said for putting the electronics into the CRT case.

Apple has a head start, though. It is
more expandable, has more dealers,

other minifloppy systems.

Documentation is good.
All systems have an RS -232 port and

and is supported by much more off -the shelf software.

this simplifies attaching printers or
using them as terminals.

We would like a Compucolor. It is an

end, my children (aged 8 and 5) try any
games. They are becoming blasé about
having computers around and usually

The crunch will
Itcomeis notwhenexpensive.
you compare it to the

upmarket home computer or very small

business system but it has no pretensions to being anything else.

Practical Computing evaluation
Yes/No
NA
Ease of construction (where

NA

applicable)

2

3

4

Yes/No

5

Assembly language

Other languages

Dealer support/maintenance
Y

5

0

Appearance
N

Portability

S-100 Bus

Y

No. of software applications

Sockets for chips

N

Numeric, calculator -type
pad on keyboard

Y

Large amount of removable
memory, randomly accessible

Y

Educational use

Cassette tape recorder
capability: Own

N

Suitability for:
Commercial applications

Built-in recorder

N

Floppy disc capability

Y

Ability to add printer(s)

Communications capability
(can talk to other computers)

N

Ability to add discs
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N

systems

SS -50 Bus

Low power consumption

3

Reputation of manufacturer

screen size)

Ease of expansion

2

Y

Compatibility with other

Quality of video monitor
(consider resolution and

Speed of instruction cycle

I

N/A

Basic language

Quality of documentation

Can handle 32K of memory

I

packages available

0

Hobby use
Business use

Home applications

4MHz

Educational applications
Y

Ability to add other
manufacturers' plug-in memory

Ratings
I = poor; 2 = fair; 3 = average; 4 - good; 5 = excellent.
N/A = not applicable.
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For Hardware, Software,

Regarteredbusinessname

upl tr?Gencsy.

Peripherals(oa2nci7Competitive

PET

Pet 2001
MICRIEIMPUTERS
From £435
AL_

62501

ETC

TRS 80

i211217111

NEW PET 2001 with large keyboard.

From £350

From £ 630.00

PET 2001

NEW PET 2001 with large keyboard
PET 2040 (Dual drive mini -floppy 343K

from
from

435.00
630.00

£ 695.00

Net User Storage)

PET 2001-16N (16K RAM and new large keyboard)
PET 2001-32N (32K RAM and new large keyboard)
PET 2001-4 (Standard PET with 4K memory)
PET 2001-8 (Standard PET with 8K memory)
PET 2023 (80 column dot matrix printer
with PET graphics)
PET 2022 as above with tractor feed
IEEE/RS 232 Serial Interface 'A' output only
IEEE/RS 232 Serial Interface 'B' Input/Output
IEEE-488/Centronics type Parallel Interface
PET C2N External Cassette Deck
Interface to 5100 14 slot motherboard)
24K RAM Expansion Board for 8K PET

630.00

£ 750.00

£ 43500
E 51500

£ 515.00
£ 605.00
£ 106.00
E 186.00
E
45.00
E
50.00
E 112.00
E 320.00

Cr, commodore
Author...TT Peelers

Sorceror

Now with the
S100 Bus expansion
interface and
dual drive
mini -floppy disk.
Exidy Dual drive mini floppy disk (630K Storage)
Exidy 5100 Bus with Interface + motherboard+

£1200.00

TRS 80 16K Level I Keyboard with 16IC memory
+VDU+Cassette drive
TRS 80 16K Level 71 as above but with Level "[basic
TRS 80 4K Level I - Keyboard+240v PSU only
TRS 80 4K Level II - Keyboard+240v PSU only
TRS 80 Expansion Interface with 16IC RAM
TRS 80 Expansion Interface with 32K RAM
TVJ 232T Serial Interface for TRS 80
Screen Printer for TRS 80 (text+graphics)
Expandor Black Box Interface for TRS 80
Expandor Black Box Power Supply for TRS 80
Centronics Micro Printer Interface for TRS 80
Centronics Parallel Printer Interface for TRS 80
Disk Drives for TRS 80 - see Disk Drives
UHF Modulators (encased with leads for 625 lines)
RAM upgrade (4.16K, 16-32K, 32-48K)
Supplied & fitted at our premises
Upgrade to increase speed 1.78 MHZ to 2.66MHZ
'Bleeper' audible tone for CSAVE/C LOAD &
key functions
Switchable selection of Level I or Level II
(Level I& Level II ROMS required)
Automatic volume control (AVC) for CLOAD
'Electric Pencil' text/word processing package

E 595.00
E 665.00
E 350.00
E 420.00
E 325.00
E 435.00
E
45.00

Ansaback

E

20.00

E

E

E 110.00

(on cassette)

'Electric Pencil' text/word processing package
(disk version)
'Electric Pencil' keyboard mod. to give lower
case with text/word processing package
S100 Interface for TRS 80
'Library 100' - 100 programmes for TRS 80 on

f

13.00

E

4000

£

f

25.00
25.00

E

65.00

E 115.00
£

28.00
P.O.A.

cassette

£ 200.00
£ 740.00
E 840.00
£ 240.00

PSU+case

Sorceror 16K RAM
Sorceror 32K RAM
Exidy Video Monitor

E

400.00
48.00
49.50
46.00
47.50

E

E

39.00

Printers
TELETYPE 43KSR £875.00
Keyboard send/receive Serial printer

'Phonemate' Telephone Answering Machine,
voice operated twin cassette

o rTPREsT800r

£ 190.00

Disk Drives

Shugart Mini -floppy disk drive (incl. PSU)
Micropolis Mini -floppy disk drive line!. PSU)
SMS STD floppy dual drive (+controller+PSU+case
for 2.5 Megabyte)
Pertec 10MB Top Load Hard Disk System
(with controller+Disk basic)

or friction
feed extra)

£2500.00
£6400.00

APPLE II

ITT 2020 incl. PAL modulator (16K RAM)
RS 232C Serial Interface for Apple II motherboard
Parallel Input/Output Interface for Apple II Bus
ITT 2020 Authorised Dealers

£ 895.00
P.O.A.
P.O.A.

ALTAIR
300 Multi -User; Multi -Tasking system+floppy
& hard disk options plus practical business
applications

Software

11 nterfaces

E 350.00
£ 350.00

P.O.A.

Expandor Black Box 80 column impact Printer
Centronics 779 Parallel Printer
Centronics 701 Parallel Printer, Bi-directional
+ tractor fed
Centronics Micro Printer (40 columns)
QUME 'Sprint 5' daisy wheel serial Printer as new, (pinch+tractor feed+other options included)

E 350.00
790.00
£1375.00

E 395.00
£2095.00

In /Out
Altair 6801/2 Analog/Digital converter board for

£ 382.00

5100

Personal i7m

Peisoft
0111111PIISETTES Software W
(authorised dea?erships. Send for catalogues).
PILOT (for TRS 80) text orientated language
COMAC - Computerised Accounting for TRS 80
STOCKCONTROL - (for TRS 80) incl.
Inventory, Purchase Orders & Invoicing

f
f

18.00
50.00

Altair 6804 Process control interface 8 output
relays/12 Input channels for S100

E 275.00
E 115.00

Phone Modem
(For PET/TRS 80/Sorceror/Apple, see headings)

Terminals
Saroc 10120 VDU/Keyboard - 80 character/
24 lines
Cypher CUB VDU+separate keyboard

Estate Agents/Employment Agency

660.00

E 380.00

Systems - CP/M - Fortran 80 - Cobol 80 - Pascal

Etc.
Diskettes 5X.Iblank) Boxed (min order 10) each
C60 Cassettes (Min. order 10) each
CBM KIM 1 Microcomputer System
Computalker - Speech Synthesis for S100

E

f
f

3.00
0.40
94.00

E 350.00

.611:01.31:1M Authorised dealers.

If you don't see it - ask if we have it.
T & V JOHNSON (MICROCOMPUTERS ETC) LTD.
Member of the TV Johnson Group of Companies
165 London Road, Camberley, Surrey GU15 3JS
Branches at:

Birmingham, Bristol, Edinburgh, Leeds, London, Louth,
Newmarket, Nottingham, Oxford, Byfleet, Wokingham.

PRICES EXCLUDE VAT, FREIGHT & HANDLING. SEND OR
'PHONE FOR PRICE LIST & BROCHURES.
(All prices correct at time of compilation)
Directors:
Dr. RN. King, BA, MIEE.

TT

vnA

S.G. Johnson, BSc. (Hons.)

T.S. Johnson, ABIBA, ACMB, FBSC, MBIM
A.S. Barton, ACII, ABIBA, CdipAF.

If you don't see it - ask if we have it.

+ Ansaback eves
and w/ends.

T (0276) 62506 Telex 858893

Eves. Basingstoke (0256) 24787 and Farnham (0252) 721094
(+ ansaback during office hours)

Hours of business 9.30-5.30 Mon -Fri. 9.30-1.00 Sat.

Circle No. 158
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Word Drocessind
WORD PROCESSING has become one of the emotive phrases of the microprocessor business. Everybody writes things which need correction and it is very attractive to think of a machine automating
the business of altering what you've written without you having to re -write it.
Such a function is also a very good use for a small computer. The amount of effort required from
the processor is not great, so a microcomputer can handle it, and the programming involved for the
editing functions is an absolutely classic set of test -and -branch instructions.
You will probably buy your microcomputer for other reasons, but we look at what word processing
can offer and will follow this with details of off -the -shelf software which is obtainable.

Some people seem to think
it covers everything
WHAT is word processing? It makes sense

to start with some fundamentals. It is
usually described, somewhat ponderously,
as "the automatic manipulation of

natural -language text" or "the sum of
activities involved in the production and
handing of text communications". Some
people use the term to cover everything
from office dictation machines to photo setting equipment.

We don't. We use the term 'word processing' to cover computer -aided editing
and printing of stored text. This is how it
usually works:

You have a computer with somewhere

to store the text-like a cassette or
floppy disc. You also have some
means of inputting it in the first
instance-a keyboard; some ways of
getting it out again-a printer, perhaps, or a screen; and some method of
producing the final version-a printer.

You can type -in words at top speed
without stopping to check for errors.
There is no need to gauge the end of a
line for the carriage return because the
system moves on automatically to the

next line; the same applies to page
ends, which are also automatic.

Proof-reading and corrections are
done later. Before anything goes on
paper, you can call-up the document
from memory on to your screen or
printer and check it; change spelling
mistakes, add or delete words, and
move sentences or paragraphs or other
blocks of text around within the document; all of that can be done with just
a few key -strokes.

The document is stored on cassette or
diskette, and can be called -up subsequently to make further changes. Or
you might want to produce a nearly similar document; so call-up the
original, make a copy of it inside the
system, and alter the copy so that you
have two different originals.

Some word processors allow you to
browse through several documents on

your cassette or disc, selecting and
copying a paragraph from one, a sentence or two from another. They can
PRACTICAL COMPUTING June 1979

be assembled to create an entirely new
document.

t Apart from editing and amendment of
text, there is a second basic operation
in word processing-the print format-

boards are no longer connected to type hammers.
The investment in typists trained to use

QWERTY, however, precludes a change
to a more effective layout. The typewriter

ting. It defines what the printed version

and keyboard manufacturers will not

will look like on the paper-how long
are the lines, what is the spacing be-

change until there is a demand from users

tween lines, whether some text perhaps

could be indented or highlighted by
use of bold print, and so on.

Some word processors have two separate programs, one for the editing and

one for outputting, which have to
be run independently. You create a
text file and edit it with one and set-up

the print layout on the other and run
it against the same text file.

Most word processors can number the
pages automatically for you and
repeat a heading on each new page if
required.

You will have to set up the output format before printing the final draft version of your draft, but once the format
is ready, you can print identical copies
any number of times, or you could alter

the format to see how it would look
printed in a different layout.

and there will be no demand from users
because they cannot conceive a better
layout.
There are more effective keyboard layouts. If you are interested in pursuing this,
try looking for the magic names Malt and

Dvorak. Lilian Malt's Maltron keyboard
layouts are used fairly widely by type -setters, the people who convert typescript to
the printed type you are reading now.
Dvorak, though, languishes in obscurity. An inveterate designer and enthusiast,

he chose the less -than -receptive United
States of the '20s and '30s to demonstrate

that a barely -trained child could type
faster with a Dvorak layout than a professional typist
QWERTY.

using

the

Scholes

Musical start
The first automatic typewriters were
produced by a Chicago -based firm called
Schultz, which made punched parchment

Improvements

rolls to drive pianolas. Driving a typewriter by the same method presented far

Word processing can be said to have
started with the invention of the type-

fewer problems, because of the very much
smaller number of keying possibilities; so
the Automatic Typewriter Co was set-up
in the early 1930s. Those automatic type-

writer more than 100 years ago. Over the

years, a number of improvements have
been made to the operation of typewriters
but they still retain some of their import-

writers were capable only of duplicating

ant original characteristics, notably the

During the second world war, the U.S.
Army decided it needed a machine to pro-

QWERTY keyboard layout.
That is effectively the standard arrange-

ment of keys on all U.K. and American
keyboards; in Europe an AZERTY layout
is preferred but both arrangements derive
from Dr Christopher Scholes.
He was an American and a typewriter
pioneer who patented the first such prac-

tical machine in 1886. He opted for the
QWERTY layout specifically to slow
down the typist to prevent the locking of
the type -hammers.

It may seem ridiculous to persist with
this layout when the general concern is to
speed the typing process and many key-

text.

duce personalised letters automatically.
The recipients were to be the next -of -kin
of war casualties. Personalisation implied

the ability to insert into or omit sections
from a previously -prepared text, which
was a new technical departure.

The standard text was prepared on
paper tape. The contract was won by a
company called International Business
Machines Corporation.

After the war, IBM vested the manu-

facturing and marketing rights of the
product in a company which subsequently
(continued on next page)
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became Friden. Friden enhanced the pro-

duct with the facility to produce paper
tape for subsequent input to a computer
and also added arithmetic capabilities;
that machine was used widely and today is
known as the Flexowriter.

More type styles
A further advance was the introduction by IBM in 1961 of the Selectric golf -

cards, with information encoded on them
just as it might be on magnetic tape. The
success of that line of equipment inevitably attracted competitive suppliers.
The automatic typewriter, though, has
several inherent limitations. In particular,
you cannot see the final text as it is produced and therefore you cannot be sure
amendmends are being made correctly.

That problem increases with the complexity of the editing. When the final text

ball typewriter; the change to a single
print-element-the golf-ball-the ability
to have several type styles available on

is printed -out, some time will have elapsed
since those amendments were made, and it

one machine, the quality of print achieved
and the relative robustness of the sophis-

actions which resulted in mistakes.

may not be easy to recall the precise

ticated printing operation were all signi-

The effect is a rather long learning
curve; it can take anything up to a year to

ficant.

train a typist fully on this kind of word

Then, in 1964, IBM announced the
Magnetic Tape Selectric Typewriter Mark
I, the first automatic typewriter to include
a magnetic memory. The MTST was soon
enhanced to include a second memory, so
considerable flexibility could be achieved

by reading a previously -prepared text
from one memory, editing from a keyboard and producing a final text on the

processor.

That limitation has been overcome by
the introduction of a visual display unit.

The effect of the keying operations
apparent

immediately from

what

is
is

shown on the display. Although word
processing systems incorporating a display unit are more expensive than the

Around that time IBM also produced

automatic typewriter system, the fact that
they are economically viable at all is due
to the rapidly -falling costs of technology

Ulrich Steinhilper, a man who worked for

developed primarily for computer sys-

IBM Germany and who is credited with
coining the term textverbeitung-text
processing. From there to word process-

tems.

ing is but a short step.

There are dozens of purpose-built word
processors available today. Last year our

second memory.

Limitations
IBM subsequently added some extra
items to the MTST in terms of the editing

functions available from the keyboard
and a new form of storage-magnetic

Questions to ask

Obvious factors
sister publication WHICH COMPUTER? ran a

survey of all word processing systems it
could find; there were 99 of them.
A few were basically standard data pro-

cessing computers with word processing

stance, in tabular work.
Are true risers and descenders displayed?
Text can be uncomfortably illegible if not.
What on -screen status information is there?
Are format commands displayed so that you
know what format you are using? Is there any
record of tab and margin settings visible?

software of some kind available, computers which would be bought principally

to do the accounts or for some other
standard computer application; word
processing is a bonus extra available on
these systems.

The bulk of the 99 were dedicated word

processors, though designed from the
start to do nothing but process words.

So what exactly goes into a purposebuilt word processor? Any WP system

needs a text entry method, storage, a
means of output, and an internal microprocessor or minicomputer for control.
Put like that, a word processing system
sounds like any general-purpose microcomputer.

To a point, it is, but in addition it will
probably be engineered specially for its
purpose. Let us look at some of the more
obvious factors:

Keyboard: Apart fkom the usual alphanumeric character\ set, the WP keyboard will have a number of special
control keys allowing specific editing

functions to be carried -out with a
single keystroke. In addition, it will
probably have a separate numeric keypad to speed data entry of numbers.

Screen: Of the list of 99 to which we
refer, 69 word processors had a decent sized screen and most of the others had

a limited display capability. Some
WP screens have the long edge vertical

rather than horizontal, so that the display resembles an A4 page. Many have

on -screen status information missing
from a simple general-purpose com-

puter, and most have an impressive
array of display and format functions

cular can you be? Will the system find under-

lined versions of the search string? Can it

search for numerics?
We did not think it worth analysing in
Does it have a 'global search and replace'
detail all the WP packages available for
capability? That locates every occurrence and
personal computers. Requirements vary
replaces it with a specified patch of text. How
long can the replacement be?
greatly. Some will not require an elaborate word processor; some will not Can the cursor be moved to all possible
positions on the screen? Can you Editing
have much choice for a particular com- character
'home' the cursor in a single operation to the
puter. These are some of the points you top of the current page? To the start of the What is the maximum number of characters
might bear in mind if comparing one previous or the next page? To the beginning per line? Per page? Per document?

or the end of the document?

Are pages numbered automatically? Is renumbering automatic after changes?
Text storage
Is
right-hand justification available? Is
Text entry
What is the maximum text storage ca- centring provided? How are indentations
Are numerals available in both upper- and
handled? Is word wrap -around provided, so
lower-case? If you are keying -in capital letters, pacity? Is it on cassette or disc?

word processor to another:

If it is floppy disc, must a 'system' disc be
permanently resident?
What is the transfer speed between memDo you have control and function keys for
editing? Some of the better thought-out WP ory and storage? What is the average access
packages use single keys to activate specific time to find and display a stored page?
it can be irritating and a source of error to
have to disengage shift lock for numerals.

that a word which would over -run the righthand margin is put whole on to the next line
automatically?

Can a document be formed by merging, in
whole or part, two separate documents on the

What are the minimum and maximum file storage media? If so, are the original documents retained in store? Can this facility be
used to generate letters from standard paraDoes it set-up a directory of document graphs automatically? Can files be used for
Screen
names? Does it prevent you from duplicating automatic processing and selection-selections
What is the maximum number of text char- names for documents accidentally?
from name and address lists for standard
acters on the screen? A display theoretically
letters, for example?
may show 24 lines of 80 characters but the
Can text be re -formatted automatically by
word processor may be limited to 16 lines of Searching

functions and even provide sticky labels to
put on the key -tops.

sizes? How many documents can be stored on
one cassette or disc?

What are the rules for searching a document changing length? By changing line length?
64 and that may mean it cannot print-out
Are "widow lines" detected automatically?
longer lines-which might be needed, for in- for specified words, or phrases? How parti-
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Wnw processing
emboldening, flashing,
intensity and reverse video.
like

half -

Software: The crucial difference, of
course, is in the software which drives
the machine. WP systems are optimised
for WP, which means that their basic
operating systems do not allow for all

the other functions and facilities for
which a general-purpose operating
system has to cater.

The cheapest word processors in the
survey cost slightly less than £3,000, and
that buys a fairly limited system-no discs

gram must be in memory at the same

million characters, something like 620

time.

pages.

The text is typed last. The memory
must be large enough to support the
several levels required to use all the
programs. A text program which runs

in machine language is much more
efficient and needs less memory; at
least one personal computer has gone

further and offers a text editor in
read-only memory. Make sure your
system has enough memory to do all
you want it to do.

and no screen. For floppy discs and a

Storage: Most word processing re-

decent display you will be paying more

quirements are sequential in their
nature; you input one line, then the
next; you edit one line, then the next;

than £7,000.

All of the systems we shall look at cost
less than £5,000. They are popular micro-

computers for which you can buy word
processing software, and that special soft-

ware will add only a few pounds to the
cost of a system which can look very desirable for totally different uses.

Points to watch
If you want to add word processing to
the capabilities of your computer, you
will have to bear in mind a number of
things the supplier might have omitted to
mention.
Because it is possible to load a cassette
or disc, marked impressively Word
Processor System Version X014.99, does
not necessarily mean it will operate easily
and/or effectively for you. If it proves to
be quicker, and perhaps cheaper, to write
your novel by hand there is no good reason why you should stick blindly with the
technological solution.

Screen: Do you have one? if not, forget it. If you have, is it clear enough to
fill with text? Indistinct letters, waving

you store documents one after the other.

So cassette tape, a sequential storage
medium, can often be used. Beware the
speed factor; passing information

from memory to cassette and vice
versa can be very slow. The speed is
determined by the particular cassette
interface on your system, but typical
data rates are 300, 600 and 1,200 baud.

Divide by 10 and you will have an
approximate idea of the number of
characters per second which can be
transferred.

At 300 baud a well -filled page of
25 lines each holding about 64
characters can be stored in about three
minutes; at 1,200 baud it will take 50
seconds. The faster the baud rate, the

more information your cassette can
store since the tape is always moving
at the same rate. A C30 cassette can
take about 10 of those pages at 300

baud, around 36 at 1,200 baud. It
makes a big difference. Be warned,

though-the higher data rates are
more prone to error.

screens, no lower-case characters, a

Disc: Floppy discs are the really

lack of true below -the -line descenders

attractive alternative and if you can

if you have lower-case-all can be

afford them your word processor

irritating.

should have them. Discs lend them-

Keyboard: You will be doing plenty
of keying. You might be prepared to
tolerate a less than ideal keyboard if
you are inputting lines of Basic, but
how does it feel for masses of text? Is
the SHIFT key easy to reach? You

will be using it a great deal. How
about a numeric pad? That is very
handy, especially if you are a business
user.

Memory: Word processing software
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You can pay less for faster outputdown to around £1,100 for about 100

cps but there you are looking at a
dot matrix printer which builds up a
character by a dot pattern. They are
legible \but they are nowhere near as
neat as a typewriter -style impact
printer-you might not get below -the -

line descenders and £1,000 is still a
sizeable sum.

The cheapest printers, the little
electro-sensitive or thermal units at
£500 or less, don't print on particularly
wide or particularly lovely paper.

The other alternative is to buy a
converted IBM golf -ball typewriter-

to do the conversion yourself see
Practical Computing for January,
February and March 1979. That
would give the best quality print but

the units are not designed to be

hammered, so don't try to print-out
that novel all at once.

WP packages
Three packages dominate the personal
computer scene as far as word processing
is concerned-the Electric Pencil, Word -

Master and the CMC Word Processorthe latter because it is widely regarded as

the fullest WP package yet to be made
available for the Pet, the other two
because they are offered on a wide
variety of computers.

We also found a number of word
which have received

Dataskil to the impressive specification of
the Processor Technology systems.
To produce the list we shall be publishing we telephoned as many potential sup-

their data transfer rates are much
faster than cassette.

At the very least you can expect
960 cps Since the smallest single sided, single -density mini -floppy stores

about 55,000 characters, you can put
more than 30 pages of those 1,600 character pages on to one diskette.

obviously double those figures; so

Many of the available word processing
programs are written in Basic and the
Basic plus the word processing pro-

for the privilege.

use of that; more important, though,

For a really complete system, however, twice that amount is needed.

memory required to run an effective

substitute for paper you will need to
print-out your edited version at some
time. The best kind of printer is probably a daisy -wheel unit, which gives
good typewriter -quality output at a
respectable 40 characters per second,
or 50-and you will pay about £2,500

processors

clever ways of reaching
stored information and some word
processing software packages make

word processing system is about 16K.

computer the minimum amount of

floppies and cassettes can be used as a

selves to

Mini -floppies more usually store
70,000 characters; a full-size diskette
holds between 230,000 and 310,000,
depending on make. The more ex-

tends to be large; in an eight -bit micro-

Printers: It is all very well editing and
amending your documents but until

pensive double -sided diskette systems
does double -density storage.
A full-size, double -density, double -

sided floppy can hold more than one

less

exposure, ranging from the letter writer
produced for the Nascom-1 by ICL

pliers as we could find, more than 100
companies. Many offer the same WP
packages, of course.

Those without a package include ITT,

which says a word processor for the
Apple -based ITT 2020 is "imminent".
Monocland, the U.K. distributor for the
Pertec Attache, apparently has commissioned a U.K. author to write a word processor for it.

Commodore says a number of British
Pet owners have submitted word processor

programs to its users' library but so far

none looked good enough. Research
Machines is about to announce one.

11]
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NORTH STAR HORIZON
Benchmark Computer Systems Ltd. agent for Bristol & S.West
Service
On -site or depot (Bristol) maintenance
contracts for North Star Horizon and

Software
North Star Dos, Monitor BASIC and
PASCAL. CP/M with CBASIC, Fortran

peripherals. Field enhancements to your
existing system.

and Cobol. Business Systems and soft-

Sales

Horizon-I-

-I-2-2-

ware.

Decwriter

I6K

:

32K

:

1,445

16K

:

£1,575

:

LI,755

:

£925

22K
LA36

£1,265

VDU
:
£700
all prices exclude VAT and carriage.

For Service Software I. Sales call

Benchmark Computer Systems Ltd, Tremena Manor, Tremena Road, St. Austell, Cornwall PL25 5QG.
on : St. Austell 0726-61000. Street 0458-42110. Blagdon 0761-62435.

Circle No. 159

CAMBRIDGE COMPUTER STORE

GODBOUT
Computer Products

We can help you select the right system for your application. Here in Cambridge your choice won't be limited we'll demonstrate as comprehensive a range of microcomputers as you'll find anywhere in the U.K.:

Altairilmsai/Cromemco/Polymorphic Etc.
5-100 Bus Computer Compatible Products

TANDY TRS-80

LTT ELECTRONICS has one of the largest stocks

COMMODORE PET
APPLE II
N -S HORIZON
CROMEMCO
SORCERER
SUPERBOARD II

of Godbout computer products in the O.K. Only
by bulk purchasing and minimising sales overheads can we afford to sell at what amounts to
trade prices.

For example:

Kit

Ass.

Econoram II, 2MHz 8K

£ 99

bytes static memory board: £ 85
Econoram IV, 4MHz 16K
bytes static memory board: £175
Econoram VII, 4MHz 24K
bytes static memory board: £255
Econoram X, 4MHz 32K
bytes static memory board: £325

£195
£275

NASCOM-1

£359

Where possible we deliver off -the -shelf. Our stock also
includes a vast range of electronic components as well

All prices include postage and insurance
(overseas add £10)-Just add 8% VAT.
Further 5% Discount for cash with or
ation.
Also Education/OEM discounts on as
Please send S.A.E. for full details.
MAIL ORDER ONLY

as computer books and magazines.
The store is open 6 days a week from 9-5.30 with demonstration systems always in operation. We offer a professional
standard of advice and after -sales support and we're ready

to discuss your application any time.

LTT ELECTRONICS

8 WaldegraveRott*,London

CAMBRIDGE COMPUTER STORE

.19

Telephone: 01-828 1785

1 Emmanuel Street, Cambridge

(0223) 68155

Circle No. 161

Circle No. 160

a digitizer adds another dimension ::a:htcL?sc°
The Bit Pad computer digitizer converts graphic
information into digital form for direct entry into a
computer. By touching a pen like stylus or a
cursor, to any position on a drawing, diagram,
photograph, or other graphic presentation, the
position co-ordinates are converted to digital
equivalents.

Bit Pad interfaces with almost any micro
computer.

Bit Pad consists of a 15" sq. digitizer tablet
111" sq. active area), a stylus, and a controller
cabinet.

Bit Pad costs only £450 (excluding VAT).
Fill in the coupon and we will send you full
information and details.

Terminal Display Systems Ltd., Hillside, Whitebirk Industrial Estate. Blackburn BB1 5SM, Lancs. England
Fend to, Department CPPC,Terminal Display Systems Ltd., Hillside, Whitebirk Industrial Estate.
Blackburn 81315SM, Lancs, England.

-I

les

Measuring
Menus Market r

Cartographic Archeological
Orthodontics Design Ge
Radiology Microscopy Arty,
Structural Civil M
Process Control Gra
Teaching Game
Measuring Biology
Menus Market researc

Archeological A
Design Geology

ork Architecture
nical Electrical
Exam marking
onal research

merit Military
Geographical
Town Planning

istics Traffic
itecture
trical
rking
arch
tary
-al

Name

Address

L
Circle No. 162
54

PRACTICAL COMPUTING June 1979

viumPharmacy computing
IF, like me, you have ever had difficulty in

reading the hand-written directions on a
prescription dispensed by a chemist, you

will be pleased to learn that there is a
solution to the problem.

Venture into a small pharmacy in
Hertfordshire and you may have a pleas-

ant surprise. Affixed to the prescribed
bottle of cough mixture, or whatever, will
be a neatly -printed label containing all the
requisite information, including your

name, the drug dosage, directions, and
even the date and time of dispensing.

Enquire further and you will be told
that the whole rubric was produced on a
computer and in half the time it could
have been hand-written.
With around 10,000 High Street
pharmacies in this country, dealing with a

monthly average of 2,700 prescriptions
each, dispensing is big business. Add to

Taking the Pet
route to Utopia
for dispensing
pharmacies, with four close relatives in the
same business, Hughes is known as being

something of an entrepreneur. Previous
enterprises include the successful establishment of a local drug -buying co-operative.

Little more than a year ago he decided
to teach himself the fundamentals of com-

this the enormous problems of buying and

controlling upwards of 2,000 stock lines

on a tight budget and retail pharmacy
becomes a widespread application which
entreats computerisation.

Captive market
Although it is generally acknowledged
that Britain has one of the finest and most
advanced pharmaceutical services in the

world, the associated authorities have
been slow to design or recommend a suit-

by Richard Pawson

gram to print labels from abbreviated
information typed -in on the Pet keyboard.
Feedback from his customers was pro-

mising. Most preferred the new, large format labels to the previous handwritten ones, though Hughes recalls that a
handful of his clientele, not being versed
in such esoteric concepts as ASCII
characters, mistook the zero (printed 0) in

the pharmacy telephone number for an
puting. Having only a limited technical
background, he had to learn Basic from
scratch with the aid of books and tutorial
tapes. To gain programming experience
he purchased a Pet, self -containment and
low-cost being the chief deciding factors.

It was not long before Hughes realised

able system. They are not unaware that

the possibility of using the Pet in his

attenuating the terrific burden of administration placed on the average pharmacist's

dispensary.

shoulders would leave him with more

Hughes concluded that this solution was
not feasible. Instead, he obtained a small
printer and set about developing a pro-

A small number of independent pharmacists employ full-time typists to produce the labels. While that is undoubtedly

eight. Though there was never any danger

from this-all quantities specified in the
directions are written in words-ironically a routine had to be altered to replace
the zero with a letter '0'.
It occurred to Hughes that disappearing out of the door with every customer

was a labelful of valuable information,
generated on his own computer. Why not,

then, write a routine to capture this data
-specifically the drug name, quantity and

date-and store it on cassette tape by

time for his trained function, helping the
general public by matching drugs to their

fast, and results in a high standard of

ailments.

presentation, labour costs are prohibitive
to all but the larger operations. There is

More professional

also an ergonomic factor-in many dispensaries space is at a premium and any

cessed to identify trends in prescriptions
and, more advantageous, to form the basis
of a stock control and re -order scheme.
Such a data capture routine was implemented successfully, within a relatively

Thus, for some years, there has been a
captive market, waiting for someone to
combine a working experience of the dispensary problems with a good knowledge
of computer capabilities.

Enter Idris Hughes. Owner of two

personnel not involved directly in making up a prescription are hard to justify.

His pharmacy being no exception,

means of the inbuilt Pet cassette deck?
This could be retrieved at any time, pro-

short time.
With a system which was growing rapidly

into a powerful and adaptable package,
it was possible that other pharmacists
would be interested. Even at that stage
Hughes was receiving telephone calls and

visits from colleagues who had heard of
his ideas. Could the package be marketed
on a commercial basis? More commitment was necessary.
The first move was to contact the manufacturers of the equipment in use-

Commodore for the Pet and Computer
Workshop for the PR -40 microprinter
used to print the labels.

After outlining his proposals, Hughes
negotiated dealer purchase arrangements
so that he could provide himself with several systems for development and evalua-

tion work. Having done all the programming himself, the point had then
been reached where the software needed
to be made foolproof and more efficient in
terms of speed and size.

Outside programmers were consulted
(continued on next page)
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approval among those pharmacists who

from time to time and gradually the program began to look more professional,
both in its listing, and more important, in

are interested. Bespoke programming will

its operation.
Meanwhile, Hughes had been indulging
in some market research. A questionnaire

mailed to several friends in retail phar-

macy was returning some interesting
answers.

It became apparent that what was needed was not one system, but several, with a
range of options to suit different business-

es-both their requirements and their
budgets.

Working within those constraints, a

be available for people wanting custommade or adapted systems.
So what next? Obviously the system
must be stringently and exhaustively tried
and tested, as must every innovation in
the pharmaceutical world, but since
Hughes has produced nearly 5,000 labels
on his first set of equipment, it appears he
is rapidly approaching the point where it

Pet.

The internal cassette deck is used for
storage of the prescription data and while

the transfer rate is somewhat slow, the
amount of information recorded after
each label-the drug name and quantity-

can be marketed viably.

is only a few bytes long, hence the delay

Time limitation

amounts to no more than two seconds.

The main limitation

is time.

Since

for prescriptions. Optional additions to

Hughes has financed the enterprise himself, all development work on the system
has been in addition to his full-time job as
a pharmacist, one which cannot by law

this would include simple data recovery to

be delegated to an unqualified employee.

ladder of systems was envisaged, starting
with the original idea of label generation

apparently has now cured. While 8K of
internal memory is sufficient for the
labelling and data recovery program, the
more complex options which incorporate
twin floppy discs will be based on a 32K

On the disc -based systems, this form of
sequential transaction record will be
abandoned. Instead, the information

entered via the keyboard to produce
labels will be used to adjust directly the
quantity in stock of the particular drug.

pensed.

sary time and effort into finalising the

General approval

software, setting -up a marketing opera-

Each product will have a field of
130 bytes on the disc and this will contain
the description and strength of the drug, a
price code, supplier code, re -order level,

tion in his company and providing the
required back-up services, he will need
more staff, both to replace his existing

re -order quantity and the volume dispensed in
months.

functions and assist in the new ones.
All that requires capital and Hughes has
been probing the relevant channels to find

Easy to install

an outsider willing to invest the amount

very closely on a number of existing stock

give a monthly list of all the items dis-

More advanced systems would offer full
stock control with re -order reminders and
analysis of prescription trends. A number

of ancillary functions would also

be

possible, such as a small payroll program
and ledger accounting.

If he is to be able to devote the neces-

each of the preceding

12

This arrangement has been modelled

record card systems-another field in
which Hughes has been particularly

A few careful calculations, based on
the amount of information which had to
be available instantly to the pharmacist,
indicated that the more advanced options
necessitate a floppy disc to be incorporat-

required. Fortunately, he is in a better

ed into the system. Hughes prefers to
wait for the Commodore 2040 disc to

changed considerably over the last few
months. The Pet, though chosen originally

At the end of the week or month,

arrive rather than use a compatible disc

for personal use, fulfills the role of the
central processor in the system ideally.
The calculator -type keyboard-sometimes regarded as a shortcoming on the
8K machines-has proved to be adequate
and robust enough for the somewhat

another program is used to interpret the
figures. The first task is to find all the
products which need re -ordering and to

from another manufacturer.

For that and other reasons, a fixed price structure has not yet been announced. Hughes estimates, though, that prices
will vary from around £1,000 to £3,000 for

a system "fully installed and working",
depending on the chosen configuration.

That seems to have met with general
56

position than many entrepreneurs, having
already demonstrated the feasibility of his
design and the size of the possible market.
Turning to the details of system, it has

hazardous environment.
The only fault concerns wearing of the

keytops, a problem which Commodore

active-to make the computer system easy
to install. Thus the pharmacist has instant
access to the stock position of any one of
his drugs.

list them, along with the appropriate
re -order quantities, on the printer-

categorised under supplier name.
A more ambitious routine would analyse

the quantities dispensed over the last 12
months and adjust the re -order quantity,
PRACTICAL COMPUTING
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Pharmacy computing
after approval by the pharmacist, according to the trend in prescriptions.
Another very important application of

few dozen prescriptions, the printing will
not be in perfect alignment with the labels

names of 30 common medicaments to be
abbreviated, thus saving a considerable

and eventually information will be lost

the figures has been impossible previously.

from the top or bottom of each label.
While re -alignment is not a particularly
difficult operation, Hughes says that it

amount of time. For example, entering
"MO" at this point results in "MOGADON 5MG" being printed on the label.
The quantity prescribed also has to be

contravenes his original specification of
ultra -simple operation, aimed at non -

entered.
The subsequent stage is the one which

Every pharmacy is re-imbursed by the
Department of Health and Social
Security for the drugs dispensed against
NHS prescriptions. The amount of

remuneration-is based on fixed rates
and is calculated by the DHSS from
the used prescription forms.

Replacement
Many pharmacists have been concerned, faced as they are with stock replace-

ment costs which can increase by 20
percent per annum, that there is no
practicable way of checking on the
accuracy of this calculated figure. A

trained personnel. The search for an

saves the most time and concerns the

alternative printer was thus essential.
So far, Hughes has located two possible
solutions and both are under serious con-

directions to the patient, which may take
three lines of printing. Although special
directions may be entered in full, most are
in standard forms, such as;

sideration. The first option, and perhaps
the more obvious one, is to use a sprocket
or tractor feed mechanism with appropriate stationery, thus guaranteeing con-

system such as Hughes' which can give an

sistent alignment. Four -inch width
sprocket mechanisms are somewhat
scarce and larger ones are generally unadjustable; this leaves tractor feeds.

indication of the expected value of payment, with no extra effort, must surely be

New design

welcome.

So much for tape and disc; the other
peripheral vital to the operation of the
system is the printer. Knowing that the
maximum print width needed for the
labels would be 4in., Hughes bought a
Computer Workshops 40 -column PR -40
microprinter after a visit to the Commo-

dore showroom, where one had been
linked to a Pet.

Not being compatible with the IEEE
peripheral bus, the PR -40 was driven
from the Pet 8 -bit user port, on which the
individual lines can be PEEKed and
POKEd according to any desired pattern.

Printer problems
The subroutine to do this was written
originally in Basic, an adaptation of the
routine listed in the Commodore Pet
Users' Club newsletter. Although it
worked successfully, it was translated
later into 6500 machine code which speeded the operation and left more RAM space

for the main program. In the finished
marketable system, printers will be driven
from custom -designed interfaces.

The printer, however, has been the
weak link in the chain. After having produced nearly 50,000 labels over the last
seven months, the mechanism is showing
signs of wear. Credit where credit is due,

though-Hughes' PR -40 has printed an
estimated seven million characters with a
negligibly small number of errors.
The other main problem is peculiar to
using self-adhesive labels. After printing

the relevant information, the medium

must be advanced clear of the print
mechanism to allow the label to be peeled -

off from the backing paper. The number
of line feeds must be arranged so that the
print -head lines -up simultaneously with
the top of the next label.

There lies the problem. Although the
stationery can be manufactured so that
the label height corresponds to an exact
number of line feeds, all friction feed
printers are prone to a small amount of
"creep". It means that after dealing with a
PRACTICAL COMPUTING June 1979

"Take one three times a day" or

"The medicine-shake well before use-"
"Take one 5ML spoonful as directed"
In those cases, all the operator has to do
is enter a number from 1 to 250 according
to the message required. A card is

mounted above the Pet giving the details

of which code corresponds to which
directions. Hughes found, however, that

Hughes thinks he has found one suitable

after a short period, his staff could remem-

mechanism and is modifying the paper advancing arrangement. In his new
design, the tractor mechanism is mounted
underneath the printer and so pushes the
paper directly up on to the platen. This
may prove to be the answer, though, as
might be expected, an increase in cost is

ber most of the codes without using the
card. The label is displayed on the screen

inevitable.

designed so that they could be stored in
condensed form, with characters conesponding to commonly -used words and

The second alternative is the cheaper
one but has appeared on the market only
recently. Whymark Instruments of
Reigate, Surrey has an ingenious extension to its Model 201 printer which,
incidentally, can be attached directly to the

and checked, any way, before it is printed.

Each of the directions was stored

originally as an individual string in a
DATA statement. That occupied so much

RAM space that the system was re-

phrases.

Computer

s
This code would then be interpreted

IEEE bus, specifically to facilitate label

and made up into its full string form

printing.
The problem is thus purely a mechani-

before printing. An example is the sen-

cal one and Hughes does not anticipate
long delays before a workable solution is
reached.

Software for the system is at different
stages of readiness. The simple labelling
and data capture program, having been
used for so long in Hughes' dispensary,

has undergone a number of re -writes.
Consequently, it is virtually saleable
already.

Labelling
The disc -based programs have reached
detailed specification stage, with
several routines perfected, though a large

tence:

"Take one, three times a day and two at
night" which is stored in the form:
"Ti. 3D&2N"

The saving in space with this system is
enormous.
After checking, the whole of the information is transferred to the printer along

with the time and date-keyed-in only at
the start of each day-the name, address
and telephone number of the pharmacy
and an optional reference number.

the

The process may appear long-winded
but it is true that an untrained operator

proportion of the coding cannot be per-

can produce an entire label in 10-15

formed without the disc.
It is worth looking in more detail at the
operation of that program; it entails one or
two interesting features. When a prescrip-

seconds using this equipment. That is not
only considerably faster than handwriting
but produces a far better -presented result.
What of the future? Hughes, as much an

tion is dispensed, the first entry made on
the computer is the customer's name. All
inputs have been made fail-safe to avoid

number of proposals for improving the
world of medicine. Computer links in

wrong entries from hitting 'Return' by
mistake. Following that comes the question: "How many labels for this name?"

which obviates the need to re-enter the
same name should the prescription contain more than one drug or item.
The next piece of information required

is the name and strength of the drug. A
subroutine has been written to allow the

innovator as an entrepreneur, has a
health centres between the doctor's
surgery and in-house pharmacy, patient held prescription record -cards and computer checks for drug incompatibilities are
all ideas he mentions with relish.
Who is to say that they are impractic-

able? In seven months, Hughes has already gone a long way towards achieving
his pharmaceutical Utopia.
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New Low Price
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Marshall's
for

Microprocessors
and associated
components
We distribute the fabulous KIM System - the ready
to use microprocessor system -a new concept in
microcomputers. Not a kit but supplied fully tested,

N

wired and guaranteed. Expandable memory that grows
with your system - not just an evaluation kit. Starting with
KIM 1 at £108.00 VAT incl. you get immediate capability
which can be expanded to a complete systeM capable of
addressing up to 65K bytes of memory.

We also stock PET and a comprehensive range of ROMS, RAMS, PROMS, EPROMS, 74LS series, 74C
series, microprocessor support components, the National SC/MP Microprocessor and the MEK 6800 DII kit.
In addition to these we stock an extensive range of discrete semiconductors, passive components and
DI L switches, etc.
Send for details to: MARSHALL'S ELECTRONICS Kingsgate House, Kingsgate Place, London NW6 4TA Tel: 01-624 0805

Retail Sales London: 40 Cricklewood Broadway, NW2 3ET. Tel: 01-452 0161/2. Telex: 21492
London: 325 Edgware Road. W2. Tel: 01-723 4242. Glasgow: 85 West Regent Street, G2 20D.
Tel: 041-332 4133. Bristol: 1 Straits Parade, Fishponds Road, BS16 2LX. Tel: 0272 654201.
NEW 1979 CATALOGUE NOW AVAILABLE 50p post paid or 40p to callers.
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COMPUTER FIELD MAINTENANCE

Keeps Horizon running smoothly
Keeps Cromemco running smoothly
Keeps Abacus running smoothly
Keeps SWTP running smoothly
Keeps Rair running smoothly
Keeping things running smoothly
CWT
/Alla
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CFM

Computer Field Maintenance
A CWT company, a Member of the IAL Group,

Excell House, Trust Industrial Estate, Wilbury Way
Hitchin, Hefts SG4 OUZ
Tel: (0462) 51511 Telex: 826649
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These pages represent an independent collection of news and
views for owners of the Commodore Pet. If you wish to contact Pet Corner, send articles or ideas directly to us. We are
not connected with Commodore or with the official Commodore -run Pet Users' Club, though we wish it well. We give

space to Mike Lake, of the Independent Pet Users' Group
(IPUG).

TV interface
MANY people have written to Mike Lake
about how he made his TV interface. The
answer lies in the official Pet Newsletter.

Nos. 1 and 2 contain a circuit for interfacing the Pet to a UHF modulator (easily
available at £2.54). This interface works
well on a black and white TV so long as

there is plenty of vertical and horizontal
hold adjustment; it does not work with a
colour TV.
There is

some problem with the
horizontal and vertical synchronisation
signals from the Pet, which tends to cause

the top of the screen to lean over. It is
believed that the signals apparently cause
problems with 50 -cycle equipment.
Commercial interfaces are down to about

£25 and IPUG is examining the possibility of producing one even more cheaply.

Any ideas from members would be
appreciated.

Sound boxes
PETSOFT is now selling a sound boxwhich means a small amplifier-for £13.99

inc VAT. It has demo software and is
driven from the second cassette port, so
that the device can be driven from the Pet
power supply.

It is a pity that different conventions
are emerging for music programs. Pet
Gazette in the U.S. has for some time been
trying to standardise on the use of the user
port-as shown in the Pet page previously.

It can be linked directly to a hi-fi, or you

can buy an intercom system, like the
Eagle at around £6, which includes an
amplifier and a speaker.

IPUG has a program which allows you

to write music for the Pet, turns your
keyboard into an organ, and translates
key -strokes into morse; it uses the Pet

the program can branch to take appropriate
action.

on the screen. Looking at a number of
desk diaries, we decided that the format

Mike found the pen useful for games,

adopted by The Economist was the most

especially space games. If there are a
number of options, that number of cursors can be generated and the pen pointed
at the appropriate one. This makes games
extremely fast and the keyboard need not

useful.

The program should ask today's date
and from that calculate the correct date
for each weekday in the present week and
print that on the screen, too. That would

the pupil is asked to select an answer from

be relatively easy, I thought, but it was
vital that the program stored layouts, not
just for the present week but for several

a choice displayed on the screen. No
knowledge of the keyboard is needed-

weeks ahead, so that they could be recalled
and amended easily.

be used.

Other possible uses are in education-

only the ability to point the pen in the right
direction.
The pen does not allow you to draw on
the screen. Mike tried various methods to

scan the screen quickly with a flashing
cursor and then pick-up where the pen is
pointing; the response time of the pen is
not fast enough to allow this to work
quickly, so the best use of the pen appears

That was the nub of the problem. The

program might be used by secretaries
with no Pet experience; I could not, therefore, use data tapes or any method which

required more effort than writing an
ordinary diary. It would have to be done
by menu selection-pressing a single key
from a choice offered to select the particular option required.

to be when a number of choices are
offered in a program.

One or two changes would improve it
considerably. A pressure switch at the tip
would make it less likely to pick-up the
wrong cursor. Adjustable sensitivity
would allow the pen to respond to reverse
characters but not to ordinary characters,

Experimental
I started by experimenting with a subroutine which would print a line number,

a question mark-shorthand for PRINT
-and quotation mark down the left-hand
side of the screen, using the following

thus making selection of options even

method:

easier.

100: B=200 :REM SETS NEW LINE NUMBER

Mike's overall conclusion is that the
pen is a useful tool where choice is involved but is not suitable for "drawing" on the

screen. The pen is available from 3G,
Rt 3, Box 28A, Gaston, Oregon 97119,
U.S., at $24.96 plus $6 post and package. Spectrum Software, of 44 Berners
Street, London WIP 3AB, says it hopes to

import the pen and sell it complete with
some of its programs for about £25.

STARTING POINT

110 FOR A=1 TO 11 :REM 22 LINES OF SCREEN

DISPLAY TO BE STORED (EXCLUDING
MENU ON BOTTOM THREE LINE)
120 POKE 245, Y:PRINT "[UP]?"; B; CHR$(34):
REM THE POKE COMMAND ISSUED AS A
VERTICAL TAB.CHR$ (34) IS THE QUOTE
130

MARK
+ 10 REM : INCREMENTS LINE NUMBER

B

140 NEXT A

We are following the convention of
using square brackets to denote unprintable functions-this time it's cursor
UP, the 'up' arrow. This routine printed
the line number, one position in from the

Microdiary

left-position TAB(1) on account of the
Pet habit of printing a blank before posi-

Julian Allason of Petsoft sent this inter-

tive numbers. A cursor left would solve this

Light pen

esting piece of PET programming lore.
AMONG the daily mountain of post from

MIKE LAKE received a light pen recently
from 3G in the States and has been trying

Pet users there are always requests for
programs not in the Petsoft catalogue.
The enquiries are logged and if there
seems to be a genuine demand, we set

difficulty in all positions except HOME;
there is no position to the left of HOME!
A little POKEing took care of this.
The disadvantages of the method
were two -fold. Firstly, it sacrificed seven
precious print positions from the layout
of the week-five for the line number to be
printed and two at the end. Secondly, it
required human intervention; to hit

Gazette method and the user port.

it. It plugs into the user port and is complete with a demonstration program,

which did not work properly. The pen
responds to light and changes the status
of a bit of the user port, depending on

about writing a program to match .

whether it sees light or not.

there are several versions published in the

To use it, a program must generate a
flashing cursor at which the pen can be
pointed; a small subroutine then checks

States. None seemed suitable, so I set

if the pen is pointing at the cursor; if it is,
PRACTICAL COMPUTING June 1979

One regularly -requested title was an

Appointments Diary routine. In fact,
about preparing a specification. Clearly it
should use the excellent Pet graphics and
reverse -field facility to display a full week

RETURN 11 times to include the new
lines in the program and once more to
execute a GOTO, which would re -start it.

There was a solution to the second
(continued on page 61)
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INCORPORATING Ti K
DIY COMPUTER FAIR

Bloomsbury Centre Hotel, London, 5-7 July '79
SEMINARS

Thursday 5 July.
Microprocessors
in light industry.
Basic information for the
businessman, who is contemplating the use of micros to

improve productivity and his
product.

Friday 6 July.
Personal Computers
in Business.
How a small business can be
administered more efficiently
and profitably by the use of
personal computers.

Saturday 7 July.
Do -it -yourself Computers.
For the Home Computer
enthusiast and hobbyist.
Presentations given at this
seminar are likely to be of a
more technical nature than the
previous two days.

Speakers will include:
Portia Isaacson (USA), Adam Osborne (USA), Howard Kornstein (Intel), Keith Baker (University of
Sussex), John Coll (Oundle School), Mike Gurr (BOC), Guy Kewney (Computing), Clive Loveluck
(Ulster Management Centre), Barry Standring (Intext).

Seminar registrations may be made for one, two or all three days.
EXHIBITION
Please note that all exhibition stands have now been sold. Exhibitors will include :
Abacus Computers, Applied Computer Techniques, The Byte Shop, CCS Microhire, Commodore,
Computabits, The Computer Bookshop, Computer Components, Datalogic Ltd, Dillons Bookshop,
Distributed Data Processing, ERA, Eurocalc Ltd, Gemsoft, Gramma (Winter) Ltd, A J Harding,
The Hardware Co Ltd, H B Computers, H L Audio Newtronics, Keen Computers, Kingsland Electronic
Systems, L P Enterprises, Lyme Peripherals, Microfocus, Microsolve Computer Services Ltd,
Nascom Microcomputers, Newtons Laboratories, Online Publications, Osborne & Assoc, Personal
Computers Ltd, Practical Computing, Research Machines, Rostronics, Sirton Ltd, Technalogics.

Admission to the Exhibition will be by ticket only -

each.

On Saturday, the DIY Computer Fair day, children under 14 will be admitted for 50p each. Seminar participants
will be given a complimentary exhibition ticket. A special offer of 3 tickets for £2 is available on tickets purchased
in advance. All tickets requests (3 or more) must be accompanied by a stamped addressed envelope.
0 Please send me full details
Please send_
I enclose cheque/P.O. plus S.A.E.

wildsaie
Online Conferences Limited
Cleveland Road. Uxbridge. England UB8 2DD
Telex : 261173. Cables : Online Uxbridge
Phone : Uxbridge (0895) 39262

Name

exhibition tick ets

Position

Company

Address
PC

Phone
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Pet corner
(continued from page 59)

problem. Although it is not possible to
POKE Return directly on the Pet, it can
be done using the keyboard buffer.
Memory location 525 stores the number
of keystrokes hit since last checked by a
GET or INPUT. Poking a 0 into it will
clear the counter.

The buffer can count up to 10 keystrokes, so if we POKE locations 527 to

536 with a 13 -the POKE number for

5022 IF PK)64 AND PK<96 THEN PK=PK+128:

Key -top wear

5023 IF PK)95 AND PK<127 THEN PK=PK+64:

P. MEEHAN of High Wycombe apparently

GOTO 5030
GOTO 5030

5025 IF PK>127 AND PK(160 THEN PK=PK-64:
GOTO 5030

5027 IF PK)I59 AND PK<192 THEN PK +PK-128:
GOTO 5030

5028 IF PK>223 AND PK<256 THEN PK =PK +64

went through "one or two unsuccessful
experiments" before finding a solution to
the problem of key -top wear. It involves
the use of a hard-wearing and non -tacky
3M product obtainable from W. H. Smith
and elsewhere in small rolls, costing less
than 40p.

A strip of it is stuck to the keys, one

5030 CRE=CHRS(PK)

5042 IF F=240 THEN X=X +1

screen, the information will be committed
to memory in the form of new line num-

row at a time, and the shape of each key top is outlined carefully with the point of
a hobby knife; surplus tape can be remov-

5050 SS (X)=S$(X)+CR$

ed.

bers.

5060 Y$=5$(X)

Unfortunately, the addition of new
lines has an unsettling effect on the

5070 NEXT SCRN

Return -the Pet will execute 10 Returns.
If line numbers have been printed on the

variables; it re -sets them to zero. My
solution was to display their values on the
screen and hit them with one of the auto Returns, to get them back into memory.
A further side -effect was that the sub-

routine pointers were lost, although this

could be avoided by dispensing with
Gosubs altogether.
Another difficulty arose. Once the new
lines were included in the program, they
could be called and displayed selectively,
but they were printed from the left -most
positions (TAB (0)), leaving no room for

line numbers to

be

printed again if

further modification was required.

5040 F=LEN (Y$)

It seems the job takes a little patience,
but Meehan's covered keys have been in
use "for some 300 hours without any sign
of deterioration".

5080 PRINT S$(0);S$(1);S$(2);S$(3)

Once converted safely to the string
CR$, the character can be added to the
string S$(X). Note, however, that a string
cannot exceed 255 characters. When string
length reached 240, I started a new string.
Four such strings will hold a screenful of
information, including the graphics.

The strings can be recalled easily for
amendment and manipulated if necessary.

Since string variables are not stored by
SAVEing on to tape, it will be necessary to

convert them to line numbers or DATA
statements by poking the buffer as sug-

Pet organ
FOR THOSE who have invested the money

needed to make the circuit shown in the
February edition -about 6p, I think, for
the two resistors -we list a program which
will turn your Pet into an organ. If you
want notes to be an octave or two higher,
modify line 110 to include POKE
59466,51 or POKE 59466,85 instead of
POKE 59566,15. If you play about with
the numbers in the DATA statements you
will have some strange notes indeed.

gested above.

Two solutions
Two solutions offered themselves treating each line as a subroutine to be
called consecutively, interspersed with a
Cursor right, right, right, right command,
or merely listing the relevant lines.

That approach was beginning to look
a little inelegant, so I abandoned it. There

was another method and it is so useful
I would like to share it with you.

PEEKing and POKEing scare many
first-time users. They need not. Each part
of the memory is called a location and has
a number. By PEEKing that number, you
can see what is in that particular location.
The numbers for Pet screen locations are
32768 to 33767, the former being top left-

hand corner or HOME, and the latter
bottom right.
The routine I have developed looks at
each location in turn by PEEKing it. This

gives the PEEK/POKE number for that
character -in the case of A the code is 1.
So we use CHR$ to turn the POLE number back into a character? Wrong. The
numbers used by Pet differ from standard
ASCII codes. So a conversion is necessary.

PEEKing returns the Pet PEEK code.
CHR$ requires the ASCII print number,
which may be the same, 64 or 128 more or

less than Pet print codes; lines 5020 to

Organ program

And what of the Appointments Diary
program? It is selling well.

"S" means clear screen
"R" means reverse character on.

Teletype 33 interface
ALLEN COMPUTERS of Grimsby has a £106

interface package, a combination of hardware and software which provides two-way

communication between a Pet and a
Model 33 Teletype. If it is an ASR 33,

that not only provides the Pet with a
printer but also gives paper tape input
and output. And, of course, you will have
a full-size keyboard.
The standard package is designed for a
20mA current loop but compatibility with

60mZ or RS232 can be provided "by
special order". Connectors are provided
to the Pet user port and the second cassette port. It can also be adapted to
operate via the IEEE port and it is possible to arrange for a second cassette unit
to be operated simultaneously with the
Teletypewriter (£65 from Allen).
Two machine -coded programs

are

included in the package. One resides in
the second cassette buffer; the other
reserves RAM at the top of 8K and the
coding resides there, so that the second
cassette unit can be used.
A Basic program is included as a handy

5028 implement the conversion.

extra, giving a routine to list an entire

5000 REM***PAGE PEEK ROUTINE******

intervention.

program on the printer without operator

5010 PK =PEEK(SCRN)

Allen Computers is at 16 Hainton
Avenue, Grimsby, South Humberside

5020 IF P1(<32 THEN PK=PK+64:GOTO 5030

DN32 9AS; telephone 0472-40568.

5006 FOR 5CRN=32768 TO 33727
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"Q" means cursor down

18 PRINT"SOIOGO

COMPUTER ORGAN

00"
28 PRINT"TO PLAY JUST USE TIE ROW OF KE
YS FROM"

38 PRINT'OA TO :. SHARPS AND FLATS ARE
IN THE"
48 PRINT"OROW ABOVE OR BELOW.
ACE TO"
58 PRINT"OEND YOUR PLAY."

PRESS SP

55 PRINT"
68 PRINT"

KEY ASDFGHJKL:

78 PRINT"

NOTEBCDEFGABCD

75 PRINT"
88 END
180 DIM: (100) : FOR I =11'0100: REAM% ( I ) : NE
XT

110 P0KE59467, /6: P0KE59466, 15
120 JX=PEEK( 515)
124 IFJ%=255THENPOKE59464, 0: G0T0120
126 IFJ%=6THEFFRINT"OORTHANK YOU FOR PL
WING. ": POKE59417, 0: POKE525, 8: END

130 POKE59464,1C(R)

Goraue
150 DPTAB,0,0,8,0,8,0,8,8,8,0,0,8.0.8.8
140

0. 0, 54, 64, 82, 98, 117, 0, 8.8, 57, 73, 87
160 DATA110, 132, 0, 0, 0, 51, 61.77, 92,117, 0

, 8,

, 8, a.

57,68,87.184.124,8,8

170 DURO, 48, 61, 73, 92.110, 0, 8, 0, 54, 64, 8
2, 98, 124, 0, 0, 0, 0, 0, 8, 8, 8, 8, 8, 8, 8, 8, 8, 8, 8

180 MIRO, 0, 8, 8, 8, 8, 0, 8, 0, 8, 0, 8, 8, 0, 8, 0

.8,8,0,8

m
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COMPUTING BOOKS
BASIC LANGUAGE
Albrecht, B., Basic for Home Computers
Allcock, D., Illustrating Basic
Coan, J. S., Basic Basic
Coan, J. S., Advanced Basic
Gosling, R., Beginning Basic
Kemeny, J. Basic Programming
Nagin, P., Basic with Style
Schoman, K., Basic Workbook
Sirion, D., Basic from the Ground Up

POPULAR COMPUTER TITLES

Arnold, R., Modern Data Processing
Boyle, J., Digital Computer Fundamentals

£6.60
£12.85

JAMES MARTIN BOOKS ON COMPUTER SYSTEMS

£4.75
£2.60
£7.50
£7.50
L4.75
£6.10
£4.00
£3.70
£6.00

Martin J. Principles of Data -base Management
Martin J. Computer Data Base Organisation

£16.50
£20 00

Martin J. Security - Accuracy & Privacy in Computer
Systems
£2085

Martin J Design of Man -Computer Dialogues
£19.00
Martin J. System Analysis for Data Transmission
£22.60
Martin J. Telecommunications and the Computer
£22.30
Martin J. Design of Real -Time Computer Systems
£16.50
Martin J. Programming Real -Time Computer Systems £13.85

Clifton, H., Business Data Systems (a Practical Guide to

Systems Analysis; Data Processing)
£6.00
Dijkstra, E., Discipline of Programming
£15.10
Fry, T., Computer Appreciation
£3.50
Fry, T., Further Computer Appreciation
£4.25
Hansen, P., Operating System Principles
£1630
Hansen, P., Architecture of Concurrent Programs
£16.00
Hill, F., Digital Systems, Hardware Organisation and
Design
£9.00

Motil, T., Digital System Fundamentals
£7.60
Peathan, J., Design of Digital Systems
£7.90
Rosen, A., Word Processing
£11.50
Wirth, N., Systematic Programming
£12.75
Wirth, N., Algorithms
Data Structure = Programs £16.20

Libes, S., Small Computer Systems Handbook

Graham, N, Microprocessor Programming for Computer

puters

home computers.

Lippiatt, Architecture of Small Computer Systems
Moody, R., First Book of Microcomputers
(the home computer owners best friend)

Complete and practical introduction to the design, pro-

£4.10
£7.00
£4.65
£8.20
£10.00
£7.75
£7.00
£7.50

cook book for setting up your computer or technical
business)

£4.95

gramming operation, uses and maintenance of modern microprocessors, their integrated circuits and other components.
Klingman, E., Microprocessor Systems Design
£16.95
Outstanding for its information on real microprocessors, this
text is both an introduction and a detailed information source
treating over a dozen processors, including new third genera-

tion devices. No prior knowledge of microprocessors or
microelectronics is required for the reader.

Korn, G. A., Microprocessor and Small Digital Computer
Systems for Engineers and Scientists
£19.00
This book covers the types languages, design software and
applications of microprocessors.
Lesea, A., Microprocessor Interfacing Techniques
£7.50
Leventhal, Intro to Microprocessors
£16.70

Bursky, Microcomputer Board Data Manual
Bursky, D., Microprocessor Data

generation devices.

Includes complete discription of the processor. Support

Aspinall, D., Intro to Microprocessors
£6.40
Explains the characteristics of the component.
Barden, W., Z-80 Microcomputer Handbook
£7.65
Barden, W., How to Buy and Use Minicomputers and Microcomputers

£7.15

Discusses these smaller computers and shows how they can
be used in a variety of practical and recreational tasks in the
home or business.

Barden, W., How to Program Microcomputers

£7.00

This book explains assembly language programming of
microcomputers based on the Intel 8080, Motorola MC6800
and MCS Technology MCS6502 microprocessor.
Barna, A., Introduction to Microcomputers and Microprocessors

£7.50

Provides the basic knowledge required to understand microprocessor systems. Presents a fundamental,discussion of many
topics in both hardware and software.

Bibbero, R. J., Microprocessors in Instruments and Control
£12.45

Introduces the background elements paying particular regard
to the dynamics and computational instrumentation required
to accomplish real-time data processing tasks.

Adams, C., Beginners Guide to Computers and Microprocessors with Projects

own microcomputer.

Scelbi, Understanding Microcomputers
£5.40
£5.40

circuits, architecture, software, etc.
Duncan, Microprocessor Software EngineeAng
£1350
Freiberger, S., Consumers Guide to Personal Computing and
Microcomputers
£5.50
Frenzel, L., Getting Acquainted with Microprocessors £7.10
This is an invaluable book for those who wikrit to know more
about hobby and personal computing.
Gilmore, C. M., Beginners Guide to Microprocessors £4.75
Rao, G. U., Microprocessors and Microprocessor Systems
£2050

A completely up-to-date report on the state of the art of
microprocessors and microcomputers written by one of the
leading experts. It thoroughly analyses currently available
equipment including associated large scale integration
hardware and firmware.
Rony, P. H., The 8080A Bugbook : Microcomputer Interfacing
& Programming
£7.60
The principles, concepts and applications of an 8 -bit micro-

computer based on the 8080 microprocessor IV chip. The
emphasis is on a computer as a controller.
Scelbi, 6800 Software Gourmet Guide and Cookbook
Scelbi, 8080 Software Gourmet Guide and Cookbook

£7.80
£7.80

£5.60

Understanding building programming and operating your

£4.75

Altman, L., Microprocessors
£10.65
Gives a general overview of the technology design ideas and
explains practical applications.
Altman, L., Applying Microprocessors
£12.00

Follow volume which takes you into the second and third

processors.

Lewis, T. G., Mind Appliance Home Computer Applications

£4.35
£3.85

McGlynn, D. R., Microprocessors -Technology, Architecture & Applications
£8.40
This introduction to the 'computer -on -a -chip' provides a
clear explanation of the important new device. It describes the
computer elements and electronic semiconductor technologies that characterise microprocessors.
McMurran, Programming Microprocessors
£5.50
A practical programming guide that includes architecture
arithmetic/logic operations fixed and floating point computations, data exchange with peripheral devices, computers and
other programming aids.
Ogdin, P. H., Software Design for Microcomputers
17.00
Ogdin, P. H., Microcomputer Design
£7.05
Peatman, J. B., Microcomputer Based Design
£19.00
This book is intended for undergraduate courses on micro-

£4.85

Hilburn, J. L., Microcomputers, Microprocessors, Hardware,
Software and Applications
£16.95

COOKBOOKS
Tracton, K., BASIC Cookbook
Lancaster, D., TTL Cookbook
Lancaster, D., RTL Cookbook
Lancaster, D., CMOS Cookbook
Jong, W., IC Op Amp Cookbook
Lancaster, D., T.V. Typewriter Cookbook
Lancaster, D., Cheap Video Cookbook
Jong, W., IC Timer Cookbook
Lancaster, D., Incredible Secret Money Machine

£5.75

The Primer written for those new to the field of personal

Hobbyists
£7.00
Haviland, N. P., The Compulator Book
£6.20
Building super calculators and minicomputer hardware with
calculator chips.
Heiserman, D. L., Miniprocessors from Calculators to Com-

£7.60

Gives the fundamental concepts of virtually all microcomputers.
Soucek, B., Microprocessors and Microcomputers

£18.80

Here is a description of the applications programming and
interfacing technique common to all microprocessors. It
concentrates on detailed description of representative microprocessor families and includes explanations of digital codes,
logical systems and microcomputer organisation.
£9.75
Spracklen, D., Sargon
A computer chess program in Z-80 assembly language.
£6.40
Tracton, 57 Practical Programs & Games in Basic
Programs for everything from Space war games to Blackjack.
£6.25
Waite, M., Microcomputer Primer
Introduces the beginner, to the basic principles of the microcomputer. Discusses the five main parts of a computer central processing unit, memory input/output interface and

programs. The important characteristics of several well

known microprocessors are given and a chapter is given on
programming your own microcomputer.
Ward, Microprocessor/Microprogramming Handbook £6.00
Authoritative practical guide.to microprocessor construction
programming and applications.
L1285
Veronis, Microprocessor
Zaks, R., Introduction to Personal and Business Computing
£7.50
£7.50
Zaks, R., Microprocessors from Chips to Systems
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COMPUTING BOOKS
BASIC LANGUAGE
Albrecht, B., Basic for Home Computers
Allcock, D., Illustrating Basic
Coan, J. S., Basic Basic
Coan, J. S., Advanced Basic
Gosling, R., Beginning Basic
Kemeny, J. Basic Programming
Nagin, P., Basic with Style
Schoman, K., Basic Workbook
Sirion, D., Basic from the Ground Up

POPULAR COMPUTER TITLES

Arnold, R., Modern Data Processing
Boyle, J., Digital Computer Fundamentals

£6.60
£12.85

JAMES MARTIN BOOKS ON COMPUTER SYSTEMS

£4.75
£2.60
£7.50
£7.50
L4.75
£6.10
£4.00
£3.70
£6.00

Martin J. Principles of Data -base Management
Martin J. Computer Data Base Organisation

£16.50
£20 00

Martin J. Security - Accuracy & Privacy in Computer
Systems
£2085

Martin J Design of Man -Computer Dialogues
£19.00
Martin J. System Analysis for Data Transmission
£22.60
Martin J. Telecommunications and the Computer
£22.30
Martin J. Design of Real -Time Computer Systems
£16.50
Martin J. Programming Real -Time Computer Systems £13.85

Clifton, H., Business Data Systems (a Practical Guide to

Systems Analysis; Data Processing)
£6.00
Dijkstra, E., Discipline of Programming
£15.10
Fry, T., Computer Appreciation
£3.50
Fry, T., Further Computer Appreciation
£4.25
Hansen, P., Operating System Principles
£1630
Hansen, P., Architecture of Concurrent Programs
£16.00
Hill, F., Digital Systems, Hardware Organisation and
Design
£9.00

Motil, T., Digital System Fundamentals
£7.60
Peathan, J., Design of Digital Systems
£7.90
Rosen, A., Word Processing
£11.50
Wirth, N., Systematic Programming
£12.75
Wirth, N., Algorithms
Data Structure = Programs £16.20

Libes, S., Small Computer Systems Handbook

Graham, N, Microprocessor Programming for Computer

puters

home computers.

Lippiatt, Architecture of Small Computer Systems
Moody, R., First Book of Microcomputers
(the home computer owners best friend)

Complete and practical introduction to the design, pro-

£4.10
£7.00
£4.65
£8.20
£10.00
£7.75
£7.00
£7.50

cook book for setting up your computer or technical
business)

£4.95

gramming operation, uses and maintenance of modern microprocessors, their integrated circuits and other components.
Klingman, E., Microprocessor Systems Design
£16.95
Outstanding for its information on real microprocessors, this
text is both an introduction and a detailed information source
treating over a dozen processors, including new third genera-

tion devices. No prior knowledge of microprocessors or
microelectronics is required for the reader.

Korn, G. A., Microprocessor and Small Digital Computer
Systems for Engineers and Scientists
£19.00
This book covers the types languages, design software and
applications of microprocessors.
Lesea, A., Microprocessor Interfacing Techniques
£7.50
Leventhal, Intro to Microprocessors
£16.70

Bursky, Microcomputer Board Data Manual
Bursky, D., Microprocessor Data

generation devices.

Includes complete discription of the processor. Support

Aspinall, D., Intro to Microprocessors
£6.40
Explains the characteristics of the component.
Barden, W., Z-80 Microcomputer Handbook
£7.65
Barden, W., How to Buy and Use Minicomputers and Microcomputers

£7.15

Discusses these smaller computers and shows how they can
be used in a variety of practical and recreational tasks in the
home or business.

Barden, W., How to Program Microcomputers

£7.00

This book explains assembly language programming of
microcomputers based on the Intel 8080, Motorola MC6800
and MCS Technology MCS6502 microprocessor.
Barna, A., Introduction to Microcomputers and Microprocessors

£7.50

Provides the basic knowledge required to understand microprocessor systems. Presents a fundamental,discussion of many
topics in both hardware and software.

Bibbero, R. J., Microprocessors in Instruments and Control
£12.45

Introduces the background elements paying particular regard
to the dynamics and computational instrumentation required
to accomplish real-time data processing tasks.

Adams, C., Beginners Guide to Computers and Microprocessors with Projects

own microcomputer.

Scelbi, Understanding Microcomputers
£5.40
£5.40

circuits, architecture, software, etc.
Duncan, Microprocessor Software EngineeAng
£1350
Freiberger, S., Consumers Guide to Personal Computing and
Microcomputers
£5.50
Frenzel, L., Getting Acquainted with Microprocessors £7.10
This is an invaluable book for those who wikrit to know more
about hobby and personal computing.
Gilmore, C. M., Beginners Guide to Microprocessors £4.75
Rao, G. U., Microprocessors and Microprocessor Systems
£2050

A completely up-to-date report on the state of the art of
microprocessors and microcomputers written by one of the
leading experts. It thoroughly analyses currently available
equipment including associated large scale integration
hardware and firmware.
Rony, P. H., The 8080A Bugbook : Microcomputer Interfacing
& Programming
£7.60
The principles, concepts and applications of an 8 -bit micro-

computer based on the 8080 microprocessor IV chip. The
emphasis is on a computer as a controller.
Scelbi, 6800 Software Gourmet Guide and Cookbook
Scelbi, 8080 Software Gourmet Guide and Cookbook

£7.80
£7.80

£5.60

Understanding building programming and operating your

£4.75

Altman, L., Microprocessors
£10.65
Gives a general overview of the technology design ideas and
explains practical applications.
Altman, L., Applying Microprocessors
£12.00

Follow volume which takes you into the second and third

processors.

Lewis, T. G., Mind Appliance Home Computer Applications

£4.35
£3.85

McGlynn, D. R., Microprocessors -Technology, Architecture & Applications
£8.40
This introduction to the 'computer -on -a -chip' provides a
clear explanation of the important new device. It describes the
computer elements and electronic semiconductor technologies that characterise microprocessors.
McMurran, Programming Microprocessors
£5.50
A practical programming guide that includes architecture
arithmetic/logic operations fixed and floating point computations, data exchange with peripheral devices, computers and
other programming aids.
Ogdin, P. H., Software Design for Microcomputers
17.00
Ogdin, P. H., Microcomputer Design
£7.05
Peatman, J. B., Microcomputer Based Design
£19.00
This book is intended for undergraduate courses on micro-

£4.85

Hilburn, J. L., Microcomputers, Microprocessors, Hardware,
Software and Applications
£16.95

COOKBOOKS
Tracton, K., BASIC Cookbook
Lancaster, D., TTL Cookbook
Lancaster, D., RTL Cookbook
Lancaster, D., CMOS Cookbook
Jong, W., IC Op Amp Cookbook
Lancaster, D., T.V. Typewriter Cookbook
Lancaster, D., Cheap Video Cookbook
Jong, W., IC Timer Cookbook
Lancaster, D., Incredible Secret Money Machine

£5.75

The Primer written for those new to the field of personal

Hobbyists
£7.00
Haviland, N. P., The Compulator Book
£6.20
Building super calculators and minicomputer hardware with
calculator chips.
Heiserman, D. L., Miniprocessors from Calculators to Com-

£7.60

Gives the fundamental concepts of virtually all microcomputers.
Soucek, B., Microprocessors and Microcomputers

£18.80

Here is a description of the applications programming and
interfacing technique common to all microprocessors. It
concentrates on detailed description of representative microprocessor families and includes explanations of digital codes,
logical systems and microcomputer organisation.
£9.75
Spracklen, D., Sargon
A computer chess program in Z-80 assembly language.
£6.40
Tracton, 57 Practical Programs & Games in Basic
Programs for everything from Space war games to Blackjack.
£6.25
Waite, M., Microcomputer Primer
Introduces the beginner, to the basic principles of the microcomputer. Discusses the five main parts of a computer central processing unit, memory input/output interface and

programs. The important characteristics of several well

known microprocessors are given and a chapter is given on
programming your own microcomputer.
Ward, Microprocessor/Microprogramming Handbook £6.00
Authoritative practical guide.to microprocessor construction
programming and applications.
L1285
Veronis, Microprocessor
Zaks, R., Introduction to Personal and Business Computing
£7.50
£7.50
Zaks, R., Microprocessors from Chips to Systems
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AVAILABLE NOW FROM
STOCK!

M

for the Exidy Sorcerer and Apple 2. Send SAE for full catalogue.
Programs are despatched immediately, and all prices include
postage, packing and VAT (except where stated).
GAMES
ZAP THE KLINGONS (S) Fast moving space game with excellent

COMMODORE PET 2001
with full-size

keyboard

IN

.
U

£6.00
DROPOUT (S) Get the ball through the maze without hitting the sides,
good graphics.
£6.00
DOMINOES (S) Our version of the game, unfortunately it has an
uncanny knack of winning. See if you can beat it.
£6.00

CROSSWORDS 1-3 A real crossword puzzle on your computer.

Excellent graphics, and three programs on one cassette.
£6.00
OIL RUN (S) Fire torpedo's at the enemy tankers, dodge the mines. £4.50
ARROW (S) An intriguing and fast moving game with excellent graphics
and sound effects.
£5.00

-£625
Cassette
Drive-.£55

M

graphics

16K RAM

iii000""sa

anaopiv

Programs for the PET, supplied on high quality cassettes.
We are pleased to announce our new catalogue, containing
over 50 programs, all of them available for the PET, and some

a
M

INEBRIATED BLACKJACK A very different game of blackjack, one

0

which will keep you amused for a long time. Super graphics.

£6.00
RICOCHET (S) Aim the ball around the screen, and watch it ricochet,
£5.00
X -Wing ATTACK (S) Dogfights in space, with all the drama and sound
a real arcade game with good graphics and sound,

of Sr W*,

STAR TREK Our version of this famous game good graphics.

ITT 2020

PETALS AROUND THE ROSE A real mystery game with a hidden
formula. Amaze your friends with your intelligence (once you learn the
secret).
£4.5
SCRAMBLE Write your own funny stories with the computer.
£4.50

M
III

BATTLESHIPS Destroy your opponents. and out manoeuvre him.

£4.00
NICKY NACKY NO0 Every library has a number of guessing games,
this is ours.
£3.50
OSC LANDER Land your lunar lander on the moon surface, excellent

's7c17

16, 32 or 48K RAM-from £950

graphics.

£6.00

Other games in preparation include Horse Race, Explore,

and Disc Drive
(with Controller)
- £425

Bagels x 2, Nim etc.

MUSIKAL & JIGSAWS (S) Musikal is a continuously moving kaleidescope, with rythmic atonal music. Jigsaw reassembles letters on the
screen with sound.
£4.50
CALENDAR & DATE CALCULATOR Displays 1979 calendar (can be
updated to 1980), and finds any date.
£3.50
JOTTO A five letter usable word guessing game.
CRYPTO Helps to break down coded messages.

fEr000

KEYBOARD RECORD (S) Turns your pet into a musical instrument.
Stores up to 255 notes, and will play them back at will, from the mem-

1

ory. (S)
TEACH YOURSELF MORSE (S) The computer generates morse letters

and you have to match them, Will also generate morse from typed in
messages.

£4.50

COMPUTER ART We have a small, but growing section of pictures
printed on our Teletype 43. Programs are available for: Nude Lady,
Miss Santa, Love, Poster and Calendar. Prices from £2.50 to £400. Send
for catalogue.

Educational & Scientific Programs

M

IVIICROSTARTm45 PLUS
Multi-user, twin floppy disc system now with
Stock Control, Sales Ledger,Word Processing
and Mailing List Program Packages.
from

0

METRIC TABLES Converts Temperature, Weight Area, Volume, to and
from metric.
CURFIT Fits 6 different types of curves to your data.
TRIANGLE Solves triangles.

E

DISTANCE CALCULATOR Calculates distances between two points
from latitutde and longitude.
FACTOR FINDER Breaks down integers into prime factors.
£3.00
MARKS Grades students exam results, stores data on tape for update and
future reference
All the above s & e programs are £4 unless stated.

BUSINESS PROGRAMS

£4950

We specialise in writing business programs for the Pet corn-

plete with twin floppy disks and large memories. Please
contact us for complete hardware and software packages
based on the Pet. Programs available and in preparation

IIII

include Accountancy, Stock control, VAT, Mail lists etc. The

0

E
MICROSTAR

programs below, will all run on an 8K Pet.
MORTGAGE Calculates monthly repayments etc.
£4.00
PORTFOLIO Keeps a file of stocks and shares on tape, calculates buying,
selling, evaluation etc.
£6.00

M

GEN PACKS 1-4 A package of four programs on individual cassettes,
with full documentation, designed for the small businessman. Together
they calculate the VAT, and store results on files, a customer list, cash-

1

U

flow, debtor/creditor list, and other statistical information. £55 for 4
programs, or £15 each.

PROGRAMMING AIDS
LINE RENUMBER A new basic/hex subroutine for re -numbering a
program in increments of 10.
£6.00
HEXCONV Converts dec to hex and vice versa. Examines single bytes in

DEALERS REQUIRED-in particular for West
and East Midlands, North Wales, Lancashire
and North East.
PHONE: Hemel Hempstead (0442) 48151
Telex: 825554 DATEFF G
CALL OR WRITE

microsense comppters
Finway Road Hemel Hempstead Herts HP2 7PS
NOW AVAILABLE FROM STOCK

All Prices exclusive of 8% VAT

Circle No. 167
64

Hex, decimal, ASCII, and binary. Conversion chart supplied withl pro0gram.

III

1
1

TRACE Shows program working line by line in slow motion. The linese
are displayed on the screen in reverse field.

£8

GSI SOUND BOX The suffix (S) after a program name denotes that
the program has sound effects built into it, and these can be utilised to
the full with the GS1 Sound Box. This well designed speaker/amplifier
plugs into the user port. It is battery operated (not supplied) and costs

m

£15-50 direct from us (post 50p), or your nearest Gemsoft dealer.

M

TRADE ENQUIRIES WELCOME.
COMPLETE BUSINESS SYSTEMS AND PACKAGES DESIGN-

0

111in
ED TO ORDER. SOFTWARE AND HARDWARE SALES.
DUPLICATION OF COMPUTER PROGRAMS IN LARGE

III

QUANTITIES. MICRO SOFTWARE CONSULTANCY SERVICE.
See us at our stand at the 1979 Micro -Computer Exhibition at The
Bloomsbury Centre Hotel, Julys -7.

GEMSOFT:- "Alverstone Lodge", Wych Hill Lane, Woking,
Surrey (04862) 60268
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Tandy forum immumi
Harding's Hints
A. J. Harding is a specialist supplier of
cassette software for the TRS-80, which

TA N DY FORUM is devoted to the Tandy TRS-80. We will be using
it to pass on news about the TRS-80 and its supplier and product

announcements from Tandy and other vendors of compatible

gives him an unusually good perspective on

equipment. Above all, these are pages for users, and would-be users,

the Tandy baby. This is the first of what
may become a regular offering exploring
the idiosyncrasies of the TRS-80-and a

of this personal computer. We want you to send tips, queries,

mass-produced machine must be more

moans and comments, and we want this page to become a marketplace for TRS-80 information.

susceptible than most to small peculiarities.
This month we consider cassette loading,
which seems to give rise to more problems
than any other section of the computer.

30 X =XC+R*ESIN(AT) : Y=YC+RCOS(AT)
40 IF X 128 AND X=0 ANDY 48 AND Y=0
SET (X,Y)

50 AT =AT+A : IF AT 6.3 THEN 30
55 REM 6.3 IS ABOUT 2 x PI
60 IF A 0 THEN X = XC : Y=YC : A=0: GOTO 40
70 IF INKEYS=CHRS(31) RUN ELSE 70
After the centre has been set, press CLEAR to re -run.

MOST OWNERS will have been supplied with

This is also from Dibben-not so neat

the CTR-41 recorder with their computers.
This is awkward to use. It is necessary to

but a little faster:
10 INPUT "XC,YC,R,E"; XC,YC,R,E

disconnect it from the computer or to

5 CLS

enter CLOAD if you want to re -wind or
fast -forward the tape. Current 80s have

20 FOR XCO TO 127

the CTR-80 with which this procedure is no

50 GOSUB 200

longer required. Whichever model you

60 D= -D : GOSUB 200

70 NEXT
80 X =XC : D=0 : GOSUB 200
90 IF INKEYS = CHRS(31) RUN ELSE 90

30 Z = RR -(X- XC) (X -XC) :IF Z<0 THEN 70
40 D = E. SQR(Z) /2.3

have, however, loading can be somewhat

200 Y =YC+D : IF Y) = 0 AND Y<48 SET (X,Y)

difficult, so let us look at what goes on
inside the system, as this may well help

210 ETURN

You input centre co-ordinates which

you to more successful loads.

can be off -screen, radius and eccentricity;

The object is to record on tape a series
of Os and Is and play them back with as
little distortion as possible. The 80 does

setting E=1 produces a perfect circle,
E =2 produces an upright ovoid, E= .5 an
elegant fit oval.

not use the Kansas City standard, by

This is from Bob Williams and it, too,

which a 1 is allocated one frequency of
sound and a 0 another; instead, a series of
pulses to the recorder spaced at one milli-

seems to work :
5 CLS

10 PI =3.142 : FY =2.42
20 PRINT, "CIRCLE DRAWING PROGRAM"
30 INPUT "HOW MANY CIRCLES-UP TO 10";N
50 PRINT "THE SCREEN IS 128 UNITS WIDE
AND 116 UNITS HIGH"
60 PRINT "MAXIMUM RADIUS FOR A
COMPLETE CIRCLE IS 57"
70 PRINT "BUT YOU CAN SELECT ANY
RADIUS YOU LIKE"
80 PRINT "AND ANY CENTRE YOU LIKE ON
OR OFF THE SCREEN crop LEFT CORNER =
ORIGIN; +Y IS DOWN)"

second is sent, so that the presence or
absence of this intervening pulse indicates
a 0 or a 1.

The problem is that this pulse stream
rides atop the 50Hz mains hum. This is

removed by an operational amplifier

filter in the computer but it is essential for
the proper working of this circuit that the
ratio of signal -to -hum be within certain
limits.

The recording level is automatic and
cannot be altered, so the prime responsibility for passing the correct mixture of
signal and hum to the computer rests on
the setting of the volume control on playback.

If the hum can be reduced in the recorder, clearly the mix will be better. How
best to achieve this reduction depends on

whether or not you are willing to use a
soldering iron.

If you are not, you should observe
three rules. Always have the tone control

the high position; on particularly

critical recordings and playbacks remove

the mains lead and run the recorder on
batteries; and tend always towards lower
playback volume settings. In fact, there is
a method of determining the best setting
at which we will look next month.
If you are prepared to carry -out a small

modification, you can reduce the hum by
half, giving an appreciable increase in performance. Remove the back of the recorder and position it upside down with the

battery compartment away from you.
Half -way up the right-hand side of the
PRACTICAL COMPUTING

and Aux sockets, is a thick copper trace;
cut it. Solder a short length of wire from

the top section of the cut strip to the

Iltree rules

in

90 FOR I= 1 TO N

printed circuit board, between the Mic

June 1979

ground connection of the earphone jackabout one inch away. The modification is

completed and half the hum has disappeared.

Cassette loading
THIS TIP comes from William Jupp, of
Reading, who says "it really works".
Purchase a VU meter from your local hi-fi

shop-Tandy does one for about £4.95.
Connect the meter to a jackplug to fit the
cassette recorder output socket. Play tape
known to load at a given volume setting;
note the meter deflection.

Then play a tape which is difficult to
load and adjust the volume control to
obtain the same deflection on VU meter.
The tape will then load at that setting.

Circle,
WE HAVE had many interesting attempts
on the circle -drawing front in response to
Freddie Nicholls' cri de coeur in March.
Here's one from Nigel Dibben :
5 CLS

10 INPUT"ORIGIN IS TOP LEFT CORNER:
ENTER COORDS OF CENTRE, RADIUS AND
ECCENTRICITY (I FOR CIRCLE)";XCNC,E
20 A=2/3/R : AT = A : E=E2.3 : REM CORRECTS
FOR SHAPE OR GRAPHIC BLOCKS

100 INPUT "KEY RADIUS, X,Y"; R(I), X(I)X Y(I)
110 NEXT I
120 CLS

130 FOR I = 1 TO N
140 FOR A = 0 TO 2 PI STEP PII(3R(I))
150 SX = INT (X(D+SIN(A)R(D): IF
ABS(SX-63.5) >63.5 GOTO 180
160 SY =INT(Y(1)/FY-R(I)*COS(A)/FY):IF
ABS (SY-23.5) >23.5 GOTO 180

170 SET (SX,SY)
180 NEXT A
190 NEXT I
200 GOTO 200

FY is the scale factor; the screen is

58 'x' units by 24 'y' units, so FY =
58 ÷ 24 = 2.42.

Bob suggests designing a clock with
moving hands, based on a subroutine
containing this. Do that successfully and
we will print it.

He also has s tweak for the Nicholls'
square -drawing program from the March
Tandy page, again based on the 58/24/2.42
axis correction factor. If you change vari-

ables C and D in lines 8, 20 and 50 of
Nicholls' program to INT(C/2.42) and
INT(D/2.42) respectively, you should be
able to get a scale drawing. For example,
try INPUT A and C as 10 and B and D as
50.

John Whitehouse, of Norwich, read with

interest about Dibben's problems. "I can

only say I have been using a TRS-80
(Level II 4K) for four months and have no

problems and can give the machine only
the highest praise. I fact it has recently
(continued on page 67)

65

77/68 BEARBAGS-The well supported 6800 based kit from
Newbear. Active user group.

PRINTERS-CENTRONICS, ANADEX, OKII, TREND.

EXIDY SORCERER-A COMPLETE BUSINESS SYSTEM

MONITORS-Professional quality 9", 10", 12", 16" (ideal for

UNDER £3000 -f VAT 32K Machine with Z80 processor and
8K PROM BASIC. 128 character ASCII keyboard and superb

teaching).

graphics.

CHIPS AND COMPONENTS

DOUBLE DRIVE configured MICROPOLIS DISK SYSTEM with
MDOS or CP/M 630Kb. Professional quality monitor, various

sizes up to 16". Printer-optional 80 or 132 column printer.

TAPE RECORDERS-SONY & HITACHI £3495 and £3995

Software packages are available or can be written to your own
specification.
The system can be expanded to suit your own applications.

UNDER £1000-BASIC SYSTEM
32K Machine, 10" professional monitor (not a converted TV),
quality cassette recorder, necessary cables, manuals etc.
Price £999 -}- VAT.
Sorcerer Prices from £650 (8K)

C12 COMPUTER CASSETTES -45p each or 10 for £4.00.

COMPUTER BOOKS-For professionals, hobbyists, businessmen and newcomers. Catalogue now containing updatesover 500 titles-Micro, Mini and Mainframe. Quantity discounts
available.

CROMEMCO Z2-The powerful one-ASSEMBLER, MACRO
ASSEMBLER, FORTRAN, COBOL, DATA BASE MANAGEMENT, WORD PROCESSOR.
Prices from £395 (Z80 Single Board Computer)

NORTH STAR HORIZON-The popular computer for the
business user. Expandable to 48K, 3 diskettes and hardware
floating point. Basic system 16K RAM, serial interface, EXTENDED BASIC, DOS, CP/M, mini diskette and power supply.
Prices from £1330.

THE COMPLETE SERVICE

Feasibility studies-undertaken by our senior consultant
analysts with long experience of commercial data processing.

SOL 20-The professional terminal computer renowned for its
high quality capacitative keyboard and Word Processing application. Minimum 16K RAM, monitor, serial and parallel interfaces.
EXTENDED BASIC, FORTRAN, FOCAL, ASSEMBLER, EDITOR,
GAMES, mini floppy disks.
Prices from £1785
SOL*STAR WORD PROCESSOR from £2500

Software packages available and/or specially designed and
written for your own applications.
We can supply work stations for your computer hardware, standard configurations or made to measure.
Insurance, maintenance, HP facilities. BARCLAYCARD, TRUST CARD, ACCESS.

Universities, Colleges and Schools-official orders welcome.

OFFICES & SHOWROOM open Monday -Saturday 10.00a.m.-6.00p.m.
Personal callers welcome (Please phone first)
34B London Rd., Blackwater, Camberley, Surrey. Telephone (0276) 34044 Telex 858893
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Tandy forum Imummi
withstood a DIY upgrade to 16K and still
works".
Our 'Square Cut' piece prompted some

Y in terms of X, and since the blocks are
twice as high (Y) than they are wide (X)
the height of the Y co-ordinate has to be
scaled by a factor of 0.5-and reducing it

thinking from him on drawing circles.

to 0.4 tends to smooth -out some of the

There are several ways of solving the pro-

errors arising from the FIX problem.

(continued from page 65)

blem but he settled for good old Pythagoras-"what would he have achieved if
he had access to a TRS-80".

Solution
The solution is to set values of X and
to calculate the position of Y by considering the right-angled triangle formed by the
radius of the circle and the line normal to
the diameter in the X plane joining the diameter to the point on the circumference of
the circle cut by the radius.

10 R = 0: L=127: U=0: D=47
11 GOSUB 20

15 R=5: L=45: U=5: D=34
16 GOSUB 20

20 FOR X = R TO L: SET(X,R):SET(X,D): NEXT
X: FOR Y = U TO D:SET(R,Y): SET (L,Y):
NEXT Y

This produces a large rectangle with a

Listing MKII checks first to see if the
value of Y to be FIXed is more than halfway to the next value of Y upwards (i.e.,

smaller display panel inside it.

it rounds Y).

FOR I = 900 TO 1 STEP -.2:A$ = "YOUR

10 CLS

20 INPUT "RADIUS (MAX :58)":R

30 FOR X = 65 -R TO 65 + R
40 T = ABS (X - 65)
50 A = 0.4 SQR OR R) - (T T))
60 IF A - FIX (A) 0.5 THEN Y = FIX (A) ELSE
Y = FIX(A) + 1
80 SET (X,24 - Y): SET (X, 24 +Y)

90 NEXT
100 GOTO 100

Experiments
There is not much decrease in the

Now a short routine to display a moving message:
MESSAGE" : PRINT AT I, AS:: NEXT I

This message-up to 255 characters in
Level 2-runs across the screen from right
to left, line by line until it reaches the top

and stops. At 32 characters per line,
Aston says, this is most effective. The
same procedure can be used, of course,
with other messages, making the screen
fill with advertisements, rude comments

That has the effect-by stepping along
the diameter-of 'rotating' the radius
about the centre of the circle and plotting

irregularity of the outline. Now is the time

or whatever you like.

-haven't we all? He also had one batch

the loci of the points traced; it's heavy, but

to start experimenting. Try running the
two routines together-male line 100 in
the second listing read GOTO 200 and put

try reading it slowly. At point X(1) the
length of side Y(1) is given by

Y(1) = \/R2 - X(1)2
where X(n) is the distance to the point
X(n) from the origin 0 and R is the
radius of the circle. Since R is constant
and we can choose values of X(n), we can

compute any number of Ys. In the computer it is necessary only to compute the

first quadrant points; the rest are only
projections from there.

So much for the theory-now for the
implementation. First we must choose the
origin (centre) of the circle on the TRS-80

screen. Here we encounter our first problem. As the TRS-80 has an even number
of video addresses (blocks) in each axis,
you cannot define a point exactly at display centre.

John chose the point 65,24 for the
centre. If we define the centre co-ordinates

in the main body of the program, all we
have to do is INPUT the radius and let the
TRS-80 go. Here is John's opening
attempt :
10 CLS

20 INPUT "RADIUS (MAX:59)".R

30 FOR X = 65 -R TO 65 + R
40 T = ABS (X-65)
50 Y = FIX (0.4 SQR ((R
- (T T)))

in MKI at line 200 on, omitting lines 10
and 20. Now RUN. The first plot gives
the circle generated by MKII; the MKI

Aston has had problems with cassettes
of blank tapes which worked on one side
but not the other. A small modification to
the recorder -75 ohm resistor from earpiece socket to one side of the loudspeaker

plot follows inside it. So the circumference

-makes it possible to hear a CLOAD in

of our real circle lies exactly between the
two plots, thus demonstrating the lack of
resolution in the TRS-80 graphics.

He found that the suspect cassettes
were wowing and a close check on the

Another experiment uses one of the
programs and starts with R = 10. After
plotting the circle, use R = R +1 to
increase the radius and plot the next concentric circle, and so on, up to the maxi-

mum permitted radius-don't forget an
IF -THEN to test for the maximum radius
allowed. Then try again with R = R + 2,
and so on. All kinds of interesting patterns
will start to emerge.
A final thought-as the 0.4 fiddle factor
scales the X :Y ratio, altering it enables the

program to plot ellipses as well. So you
arrange for an INPUT statement to call
for the major and minor diameters of the
ellipse, find the ratio of one to the other,
multiply by 0.4, and generate ellipses.
John ends with a plea of his own: "Now
perhaps someone can help me and explain

why the TRS-80 is blessed with three
INT(X)
and
instructions-FIX(X);
CINT(X)-which all appear to do the

progress.

mechanisms showed distorted tape guides.
The best cassettes he has found are those
supplied by Microdigital; the tape is made
by Pyral and seems to be one of the audio type tapes capable of working reliably at
500 baud.

Terminal
LANCE MICKLAUS has a reputation in the

States as the author of top-quality soft-

ware and we have heard pleasant remarks about ST80, which turns a TRS-80
into an RS232 -compatible terminal.

Tandy provides a TERM program
with its RS232 board-has anyone seen
one of these in this country?-but that is

to whet your appetite. ST80 adds a
CONTROL key, ESCape, REPEAT and

RUN keys and a functioning BREAK
keys.

The full upper- and lower-case ASCII

character set can be used-unmodified

80 SET (X. 24-Y): SET (X. 24+Y)

same thing?" We have no idea, John. Any
input?

TRS-80s will display only the upper-case,

Try running it, and you will get an ugly
circle. Here we encounter problems 2 and
3. Problem 2 we cannot do much about;
the TRS-80 graphics resolution is low, so

Tips

Many cursor controls are also provided. They include left and right, up and
down, clear screen and clear to end of

you have a somewhat lumpy circle.

This is his contribution to the square/
rectangular drawing debate, which he

90 NEXT
100 GOTO 100

Problem 2 is that FIX returns the integer

part of Y only-i.e., if Y = 3.99 then
FIX (Y) = 3 or if Y = 3.10 then FIX (Y)

is also 3: so where the circle clips the
corner of a graphics block, that whole
block is SET.

Now, what is that '0.4' doing in the
SQR expression? That is the inevitable
fiddle factor-the link between theory and

the real world. The TRS-80 graphics
blocks have a 2:1 ratio between height
and width. Since line 50 gives the value of
PRACTICAL COMPUTING June 1979

WE RECEIVED a letter from Les Aston, of
Ealing, containing two tips and a comment
about cassettes.

describes modestly as "the simplest way to

do it":
10 R=0: L=127: U=0: D=47

but ST80 also has instructions for the
hardware modifications.

line, and home.

You need a 16K Level II, some way of
transmitting $49.95, plus freighting, to the
U.S. for the tape; the address to contact is
TSE TRS-80 Software Exchange, 17 Briar

Cliff Drive, Milford, NH 03055. We

20 FOR X = R TO L: SET (X,R):SET (X.D):NEXT
X: FOR Y = U TO D: SET (R.Y): SET (L,Y):
NEXT Y

believe TSE takes Visa and Masterchange,

The letters R,L,U,D mean right, left, up
and down as reminders of which way the
figure will be drawn. If line 20 is made a
subroutine, it can be used again and again

Access respectively, so try sending a sign-

which correspond to Barclaycard and
ed order quoting your card number and
expiry date.

to produce the required boxes in a pro-

That, incidentally, is by far the easiest
way to buy anything from the other side

gram, for example :

of the Atlantic.
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The exciting new

TRITON
Personal Computer
exclusively from:

TRAINAM
Complete kit of parts

available only £286( + VAT)
Basic in Rom: a powerful 2k Tiny
resident on board, makes
Triton unique, easy to use and
basic

versatile.

Graphics: 64 Graphic characters
as well as full alpha numerics.

Single Board: Holds up to 8k of
memory, 4k RAM and 4k ROM, supplied with 3k ROM and 2k RAM.

Memory Mapping: 2 mode VDU
I/O or memory mapped for animated
graphics.

Cassette Interface: crystal controlled Modern tape I/O with auto
start/stop + "named" file search.

UHF TV Interface: On board uhf
modulator, plugs into TV aerial
socket.

Comes Complete

with KEYBOARD, CASE, POWER SUPPLY,
TH RO- HOLE PLATED QUALITY
P.C.B. FULL DOCUMENTATION

POWERFUL 1k MONITOR & 2k

TINY BASIC PLUS ALL COMPONENTS

EXPANSION MOTHERBOARD Kit £50
8K STATIC RAM CARD Kit . . . . £97
8K EPROM BOARD Kit . . . . . £97
Full details available in our brand new 1979 computer products catalogue,
so order your copy right now! Don't forget VAT is extra at 8%.
User club £4 per annum.

INCL.

IC

SOCKETS.

NOTE TV SET & CASSETTE NOT
INCLUDED.

Expansion: Expand your Triton
simply and easily with our new 8 slot motherboard complete with
its own P.S.U. takes 8 plug-in
Euro cards. Plug-in 8k RAM card
now available.
TRITON HUMBUG VS.I.

Runs in 4K on main board. Extended Basic includes
peek, poke, read, write, call and edit. New I '5K monitor
has software mod for printer and much more. You return
the eproms from Triton and we supply four new ones,

fully programmed and documented. f25 + VAT, for
details send LI and SAE.

I am interested in the Triton
Name
1

Address (please print)

To: TRANSAM COMPONENTS
LTD., 12 CHAPEL STREET, NW1
Please send me the following
A copy of your latest
catalogue I enclose 30p S.A.E. 9

7

2 A copy of the Triton Manual
I enclose £5 + 70p P & P
3 A complete kit of parts for
Triton Computer, £286
BARCLAYCARD, ACCESS,
VISA & MASTER CHARGE
ARE WELCOME. SEND
YOUR CARD NUMBER WITH
ORDER

VAT + £4 P & P
4 A Printed Circuit Board

MOM

£50 + VAT &ft P &P

TOTAL ENCLOSED £
Cheque, Money Order, etc.

All components can be bought

separately and eleven packs
can be purchased on an easy to -buy scheme. See catalogue.

TRAINAM
TRANSAM COMPONENTS LTD.
12 CHAPEL STREET, LONDON, NW1
TEL: 402 8137

Next to Edgware Road Tube Station (Met. Line)
Triton Computer is the Trade Mark of
TRANSAM COMPONENTS LTD.
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Apple Pie
WHEN iS an Apple II not an Apple?
When it's an ITT 2020. Bryan Spielman
visited ITT in Basildon to ask some questions, such as what is the difference? And

records of calls I make to about 1,200

SOU

anNM
"tee

are there any advantages in having an

MO

OM

Si

44,4*'

ArV

ITT 2020 rather than an Apple II?

Graham Pybus, marketing director,
said categorically that the European pur-

Second, once home production

is

properly under way, supplies relating to
the machine will be more reliable than

having to depend on imports from the
States. Since production of 2020 items at

ITT has scarcely begun, it looks as if
the second claim has still to be proved.

New features
There are some other features peculiar
to the ITT machine, however, which are
worth noting. The Applesoft interpreter
on the 2020 has high -resolution graphics
with a plot grid of 360 x 192, compared

to 280 x 192 on the standard Apple II.
The latest version, called Palsoft, is now

reported to have ironed -out some irritating trouble with the colours. Earlier
forms of Applesoft tried to cater in one
interpreter for both the SECAM and the
PAL TV systems, and the colour of the
output depended not only on the parameter you specified but also its where-

are scattered over an area of 20,000
square miles of Wales and the border
counties.
"Some customers may be seen without
appointment, others can be visited only at

specific times or on specific days, The
time between making the appointment

chaser of a 2020 would benefit in two
main ways. First, it is ITT policy that the
machine should be handled only by distributors who can provide a full software
and service back-up-by implication,
Apple would appear less choosy.

customers. Each may be interested in any
or all of 14 products I sell, and customers

and seeing the customers varies from one

day to approximately 18 months, The
company expects a four -month cycle for

hance the Apple with lower-case (at the
sacrifice of flashing text), but you can
easily program it back in. Trevor Gale,
who designed it, is confident it should
be perfected and available before the end
of the year.
There is also a real-time clock card in
the pipeline; it has its own rechargeable
battery so that it can keep the time even
when the computer is switched off.

Shape table
At present, there seems to be no plan
for colour in the display of text-a pity.
It is also a shame that you cannot mix
text with graphics other than in the form
of a four -line caption under the picture.
With some patience it is possible to overcome this by designing your own character set and coding it into what is called a

shape table. You then use the command:
DRAW S AT X.Y

S is the number of the shape in the

visiting customers.
"So there are two uses I would have for

an Apple II in the general administration
of my job. The first is, of course, in the

general recording of calls. This would
require Basic and a large backing store,
since a minimum of 200 characters of
information would be needed for each
customer.

"Customers could be split into geographical groups, however, and stored
separately. Finding the correct tape from
a dozen cassettes would be simpler than
the continual shuffling of record cards I
have to do at present.

"Searching for particular customers
with particular interests, or those on
whom I have failed to call, would obviously be easier.
"The second use would be a computer-

ised diary. I could be reminded that I
should make appointments in a particular

town three weeks before going there.
When offered an appointment I could be
reminded that I already have a date near-

abouts on the screen.
A single -colour diagram would have a
way of being, say, partly green and partly
red and some of it would not be there at

table and this persuades it to appear in-

all-the missing parts were there really

Territory model

two of the colours being black and

ITT is also working on its own documentation. Together with a User Club
and Update Service, it hopes it will increase the usefulness of the machine in
England. Like other personal computer
vendors, ITT is particularly keen to
develop its appeal in areas beyond the

another two being white. At low resolution there are 16 colours and if some of

recreation field, which is where the Apple's
chief success has been so far.

definition colour graphics and these certainly mean that Apple II is the computer

them look very similar to others it would
probably be mean to complain about it.
The Palsoft is shortly to be provided in

ITT operations are not properly under
way yet and it has had production problems and setbacks in deliveries from the
States. The worst of the difficulties seem
over now but I think ITT will probably
have to speed its procedures for proceeding from prototype to production if it is
to succeed in this game.
Certainly in the R&D department some
exciting creative thinking is going on.
If they can continue to progress it is possible that the ITT 3030 could be much,
different from the Apple III.

for my job.

but the 'colour' was black.
The old Applesoft had four high -resolution colours, including black and
white; the new edition has eight colours,

or rather eight specifying parameters-

the machine in ROM. The old Integer
Basic will be dispensed with eventually.
For a time it will be possible to continue
buying the machine with Integer Basic if
you insist but the plug-in card with the
little switch which turns into one sort or
the other is due to be discontinued.

Own modulator
ITT has produced its own UHF modulator for the machine. The first version of
it is not wildly successful but the improved
one, which should be into new machines
shortly, is modestly described (by ITT) as

stantly at the given position. This is com-

mon to both the 2020 and the Apple, of
course.

Application idea

There is a team of seven at Basildon

THIS IS from R Wellings of Shrewsbury,
who reached the highly -commended stage
of the Practical Computing Apple II competition. We think it makes good use of a
system like the Apple.

on R&D for the 2020. The prototype of a
plug-in character generator card will en -

"As company representative for an
international company I have to keep

"excellent". ITT is also producing its
own power supply unit.
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by. Even this simple diary would optimise
the use of my time and resources.

"So far it could be argued that I need

only a better manual system, or that
another non -computerised solution would
do. I have two further uses, however, for

the Apple II. Both depend on high -

"I would like a computer model of my
territory, featuring a map of the area with
major towns and roads. On this would be
super -imposed customers' locations and
each facet of each customer's profile could

be given a different colour. It would be
computerised version of the coloured map

pins used normally for this. Each pin
could be in any of 16 colours and each
could be inserted, removed or re -coloured
at a keystroke.

"In addition, the Apple II can be used

in marketing-interacting with the customer and displaying answers to specific
queries, or going through a specific sales
detail on a particular product.
"This would be particularly helpful at

trade shows and exhibitions, where the
company often needs several representa-

tives to be on hand to cope with the
occasional rush of customers."
69

She's discovered

the secret behind choosing
a word processor.
Computer Guides Guide to Word Processing Systems 1979.
The complete directory/handbook
that makes selecting the right word
processor for you simpler, faster and more
cost-effective.
Thank goodness
Written for the non -technical
for Computer Guides
businessman, this annual publication
provides all the latest facts about word
processing systems on the market now.
It also interprets these facts so that
you can compare and judge these systems
against your own criteria.
Choosing the wrong word processor
can lead to expensive mistakes. The guide
to word processors will save you time and
money.
Contents 116 pages, 48 suppliers
listed, 80 configurations listed and priced.

Introduction Including significant
steps in selection and installation.
Suppliers Guide H.Q. contact and
address, regional offices, major European
offices, systems available, brief notes on
company/systems.
System Guide Tabulated data -notes
on interpretation and other important
guidelines relating to: confidence in
supplier, cost of acquiring system, text
entry features, text storage capability,
editing and composition, printing,
upgrading and compatability.
Consumables Guide How to shop
around for the best buys in media
supplies.
Consultants Guide How to choose and
use a consultant; listing of consultants.
Critical features Work measurement,
organisational implications, editing
facilities, future developments.
Case Studies

p

copy(ies) of the
Please send me
Guide to Word Processing Systems 1979.

0 I enclose a cheque for
0 Please invoice my company for
0 Please charge my credit card No.
Name

Company
Address

I
I

Post now to Computer Guides Ltd
2 Duncan Terrace London Ni 8BJ
LTelephone 01-278 9517

L up=
70
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Cassette software
corner of your local shop, our advice is to

Torpedo Run
Cassette for Commodore Pet only. Avail-

leave well alone. There are much better
programs which do a better job for less

able from Games Workshop, 1 Dalling
Road, Hammersmith, London W6 ODJ.

money.
As the name suggests, it is a mailing list

system and is run under TRS-80 DOS.

Tel: 01-741 3445. Price, £8.

For it to work you will need the complete

IF YOU are an employer who believes in

Tandy system, including diskette drive
and printer. It is divided into two pro-

good worker relations and do not mind
a 50 percent drop in productivity, leave

grams, Mail and Label.

this program on your Pet. I made the

Mail allows you to initialise the data-

mistake of not erasing the program from
memory, only to return half an hour later
to find three programmers crowded round

base, add, display, update, search and
delete name and address information-no
provision for telephone numbers. It
opens -up 157 files, sequentially, which
takes around three minutes. At the end of
the initialisation, the system prints "done"

the Pet with accompanying cries of "Watch

that tie fighter" or "Missed. How could
I have missed?".

Torpedo Run is another game based

on the screen.

on Star Wars. It is a real-time simulation
of the attack on the Death Star. A crosssection of the trench is shown along which

you are moving at a given velocity. You
have to position yourself directly above
the vent shaft and release your torpedo at
exactly the right moment, while trying to
avoid the dreaded tie fighters.

The direction of your fighter is controlled by the numeric keypad, which can

be treated as a compass-pressing "8"
moves you North-in a vertical direction
-pressing 1 moves you South-east. The
movement in one direction continues until
another key is depressed.

Six shots
You have limited weaponry which con-

sists of a short-range gun,

i.e.

the tie

fighter has to be next to you, with a limit
of six shots. A shot is fired by pressing the

"return" key.
Once your distance has reached zero,
the vent shaft appears and you can release
your torpedo by pressing the "space" key.
This game impressed me tremendously.

It has the right balance of skill without
becoming too technical. The graphics
used are clear and concise, although the
movement is slightly jerky.

The game is short enough to let you
build a certain amount of experience
within a short time, yet still has enough
variation to prevent you becoming bored
with it. Congratulations to Games Work-

shop on producing a program of very
good quality.

One programming error I found was
that the subroutine call to display the
instructions has been omitted. A simple
amendment is to insert:
15 GOSUB 520

This will display the instructions the
first time the game is started.-K.F.

Rather than clearing the whole screen,

it then gives a prompt to let you know
second home, Yam 4 should keep you
happy for hours.
Both games are based on the schoolboy

pastime of Poker -dice. The computer
rolls five dice and allows you to change as
many or as few dice as you wish. The score

is entered on a chart which consists of
aces to sixes, a plus score, a minus score, a

full house, a straight and a yam (five of
one kind).
Each time you take a turn a score must
be entered on the chart and a position may
be filled only once; for example a throw of

three twos, a six and a five would allow
you to enter six points in the twos row.
If all the positions are filled the score
must be entered somewhere else, either in
plus or minus where it will register as the
totals shown on the dice or in any other
position, where the score will be entered as
zero. As many as six people may play and

the winner is the person with the highest
score after 11 turns.

High quality
Yam 4 differs from Yam 1 in that it has

four columns. The first column is the
same as in Yam 1; the second column
may be filled only from the top downward; the third from the bottom upward
and the fourth may be filled only on the
first throw.

Both games are of high quality with
good use of the graphics and layout.
After a few games of Yam 1, I was a trifle

bored but this could have been because
our secretary beat me each time. Yam 4
was much more interesting but, with four
playing, a game can take three hours. The
documentation supplied was passable

but not brilliant.-K.F.

Tel- 01-741 3445. Price, £6.
TWO GAMES on one cassette for impulsive

gamblers. For the beginners there is Yam
1, and if you consider Ladbrokes as your
PRACTICAL COMPUTING June 1979

Cassette to disc for

per line. The options are add, inquiry,
change number run, general information,
search and end.

Layout problem
To make up a file you input the name
If it is an individual's name, the

first.

surname comes first and it is printed thus.

The address command then appears but
does not indicate if it is address line one or

whether there is more to come.
The last two contain room for only five
characters and we often found ourselves
over the limit. The full address which you
type on to the screen will appear in the

labels but when you make a list, it

is

thrown out of sequence, with half a word

missing here and there, and you finish
with something totally nonsensical.

The layout of the labels leaves some-

Yam 1 and Yam 4 Mail III
Cassette for Commodore Pet only. Available from Games Workshop, 1 Dalling
Road, Hammersmith, London W6 ODJ.

that you can start to input your data.
It presents a menu of six choices, badly designed so that they are cramped in two
lines of the screen instead of one choice

thing to be desired. It puts the town,
country and postcode all on one line,
which would not please the Post Office.

The program takes a maximum of 470
names and addresses, which can be sorted

into numerical and alphabetical order of
name, street number, postcode, county or

city. It does not enable you to check a
person's name and address by calling
them up. You have to search through a
whole printout before you find what you
are looking for, as each file is under a code
number.

Another thing we found annoying was
that `number' was always represented by a

hash mark, when there was plenty of
room to write it in full. There is little to
recommend the design of this program. It
is very slow and the commands become
obscure with many things abbreviated
unnecessarily.

Tandy

TRS-80.

Manufactured by and available from
Micro Architects, 96 Dothan Street,

On the whole we found that the program was purely a mailing list, which by
the time you had it sorted out, you could

Arlington, MA 02174. Price :$35 .

have done faster on a typewriter. It is
unsuitable for the U.K. unless you are

MAIL III is not distributed in the U.K. as far

prepared to do extensive re -programming.

as we know but if you see it in a secluded

-K.F.
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THE GLEAMING plate -glass premises of
Hydeburn School, in south London, con-

class -room adjoining the computer room.

communication with immigrant children

A floppy disc system is on order, and

and even the other children are some-

trast vividly with the grim, forbidding

White estimates that the installation of the
discs "will speed software development by

times short on comprehension. Comments

streets around Balham. The new building
looks

like an enormous greenhouse;

inside it is light and airy, carpets muffle
the clatter of teenage feet, reggae music

pours from an open door into

the

corridor.
The school computer, however, is not

housed in this shining palace of educational architecture. It is in the solid

Victorian pile 50 yards from the main
building.

The maths teacher, Ian White, was
responsible for Hydeburn acquiring its
computer. He is one of the people instru-

mental in deciding that the Research
Machines 380-Z would be the best micro

for schools. He was a member of the
advisory panel which made the recommen-

dation to the Inner London Education
Authority.
Hydeburn had its computer before the
scheme for financing school purchases of

computers came into existence in June,
1978.

Hydeburn paid for

its system

through what is called AUR-Alternative
Use of Resources.

a factor of ten". He has already done a
good deal of the preparatory work on a
borrowed unit. He has no complaints,
however, about cassettes-"they've been
very reliable".

He would also like to add a high resolution colour graphics unit which
could be a very attractive feature, since
ILEA is installing colour television in all
its schools. Moreover, as he says, "the
colour output unit also provides you with
an extra 16KB of core when you're not
using the graphics".
Although Hydeburn School has almost
1,000 pupils, only a handful do any com-

puting. That unfortunate situation has
arisen because of the lack of trained
staff, the bugbear of computing anywhere.

Hydeburn has two teachers who know
anything about computing and both have
other subjects to teach.
As a result, use of the computer has not
yet touched any other discipline. Putting
it to work for the teaching of topics other
than computer science is a long-term aim
-"We are working towards a true set-up

Social priority

by 1980", says White.

a school, among other factors; it is allocated to a school for 'extras'. Most of it is
spent on extra staff but White persuaded
his colleagues a computer would be "a
useful aid to a growing school" and the
purchase was approved. No money was

example: "You should re -write the Basic
to suit the level at which you are teaching,
and include more keywords as the
students become more advanced".
That, he declares, is "especially important where you are dealing with inexperi-

He has a few ideas on educational
That is a variable sum dependent on the computing, especially for the kind of
number of pupils and the social priority of school in which he is teaching. For

received from external sources.
The school system comprises the 380-Z

with 32KB memory, serial output, a
Trend 800 printer (20 characters per
second), an acoustic coupler and an SWTP

CT64 VDU. The school has television
monitors which can be used in conjunction

with the system. The VDU was acquired
before White's arrival at the school and

he plans to use it for teaching in the
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enced or young children who can be
frightened and discouraged if they cannot
understand or control what is happening.

"What's the use of having 'syntax
error' flash across the screen when most of
the kids have never met the word
`syntax'?" he asks.

Hydeburn pupils are from a racially mixed background and live in a socially deprived area. There are difficulties of

White: "Most educational programs are
programmed in too high-level a language
for the kids I teach".

To remedy that, he is working on new
software; he has already written a program for multiple-choice testing which can
be used in any subject.
In addition to his own work, he is plan-

ning to run the standard packages developed by London University at Chelsea
College under the umbrella title Computers in the Curriculum. The range includes science and geography applications
and is undergoing modification by
Research Machines.

Conversion
White also intends to convert the programs acquired as a result of the school's
terminal link to the large Systime machine
operated by ILEA and he will be moving
to multi-user working when the modification is available next year.

We were surprised to hear White talk
disparagingly of playing games on the
computer. In any school where many
pupils must have very little motivation to

learn anything at all, it might seem that
computer games could provide a powerful
stimulus.
He explains that he cannot see the value
of playing games of the Star Trek variety,
though he favours games which teach the

pupil a certain principle or technique.
Games, however trivial, though, seem to be

as good a way as any of familiarising
children-and adults-with a computer,
and children seem much keener to write
their own games programs than to devise
programs to calculate VAT.

We also approve of the idea of using
simulations-in history or geography as
well as maths and sciences-and game playing in that role is not too far removed
from Star Trek.
Staff shortage remains the biggest
stumbling -block to an increase in computPRACTICAL COMPUTING June 1979

Education
ing in schools, at Hydeburn or elsewhere.
Pre -service training is virtually nonexistent and in-service training is scarce.
White, who lectures at in-service
courses in computing, is pessimistic about
any substantial increase in the number of
teachers trained in the use of computers.
Computer science, he reckons, is still a
minority subject. It is perhaps inevitable

that subjects such as maths and English
take priority in the allocation of resources.

There are 20 students as Hydeburn
taking 0 level and CSE courses in computer science. There are two taking it at A
level and they are obliged to work on their
own for half the week, because of insufficient staff.
The numbers taking computing as a subject, however, should increase. The school
is in the process of becoming comprehen-

sive. Comprehensive intake began three
years ago; the first three years' classes are

thus composed of girls and boys of all
abilities, whereas the upper school remains the all -male secondary modern
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school.

shown how frustrating that type of work

Machines system at a time when there

Low profile

can be.

were fewer micros from which to choose.

A converted storeroom serves as the
computer room. There is nothing on the
door to indicate its identity; it is thought
wiser to keep a low profile, so that people

do not realise what it is. Vandalism is
rampant in the area, and the school is
very open, with people milling around all
day and most evenings, too.
A good deal of work under way is for A
level. We questioned this in a school with

a diminishing sixth form-as sixth -form
colleges are increasing their intake. White
replies that it is at A level that the system
can be used more effectively.

"With class sizes in the lower school,
only batch processing would be feasible".

Experience with the terminal link has

It will be easier to give the younger
children some computing when the system
has its disc upgrade. White likes to quote a
favourite computer maxim: "You

shouldn't be a slave to the computer-it
ought to be your servant". By which he
means that it should not be necessary to
spend very long setting -up the system and
getting it to a usable state.

In common with the Government and
Practical Computing. White is concerned

with imparting a "basic awareness' of
computers to his pupils. He says: "Its
something they are going to encounter in
everyday life ... I don't want them to grow
up in the ignorance my generation did".
ILEA decided on the Research

Nevertheless, White thinks it was the
correct decision. "It was chosen as the most
flexible machine . . . the operating system

is reliable, and you are not too constrained by the software. Also, Research

Machines Basic seems to be very compatible with the Digital Equipment Basic
which runs on the ILEA Systime system.
Glancing at the blue box which houses
the 380-Z, White remarks: There's plenty

of room in there for more. Research
Machines has proved to be very helpful,
even asking us for suggestions".
It will be interesting to see how comput-

ing develops at Hydeburn, a school with
perhaps more than its fair share of problems. White's ambitious plans are delayed because of insufficient suitable teaching
personnel but perhaps as the recent
comprehensive intake reaches computing

age, it will produce a supply of programmers and technicians who will speed the
development of the system and its integration into the life of the school.

Program exchange
As soon as White has the disc system
running, he intends to organise a Software

Exchange-a library of educational programs. Someone who has developed a program widely applicable can contribute it to

the exchange, where White will copy it
and return it to the originator.

It will, of course, be necessary to establish that the person who requests a par-

ticular program is a bonafide teacher or
has a genuine interest in using it for educational purposes.
With the dearth of educational applica-

tion software, the Hydeburn exchange
sounds a good idea. Anyone interested
can contact White at Hydeburn School,
Chestnut Grove, London, SW12.
PRACTICAL COMPUTING June 1979
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SOUTHWEST TECHNICAL

PRODUCTS - FOR 6800
USERS

Ohio Scientifics

Super
board II

. 055

MP-68CPU, 4K RAM
8K additional RAM

£140
560KB twin disk system
£1,400
160KB twin mini floppy system
£860
CT -64 V.D.U. upper/lower case, monitor £455
PR -40 40 -column printer
£250
Cassette interface
£100
GT-61 Graphics Board
£105

Attractive low-priced software!

z -z -D

Z-2 system:
fully assembled
Z-2 system: Kit.
Disk system from
CS -3 System 3, 32K, dual disk,

£575
£395
£1,425

expandable_ ...
4 MHZ Single card computer
Bytesaver board with PROM
Programmer,
16K PROM card
Analogue Interface
Disk - BASIC, FORTRAN,
ASSEMBLER, COBOL,

etc. etc...

£950

£1114
£1278

£425
£850

£275
£699

£165.00
£32.50
£200.00
£140.00
£85.00
£24.50
Astounding
Colour
Graphics

4K user RAM
Full 8K basic

Built and tested

i
.

ITT 2020 EX STOCK
16K RAM integer basic
32K RAM integer basic
48K RAM integer basic
DISK II floppy subsystem
EXIDY SOCERER 32K
S100 expansion unit
Disk Drive & Control Card

Nascom-1 kit
Buffer board
32k RAM
16k RAM
8k RAM
P.S. Unit

A favourite with schools and colleges low priced system that can grow.

FOR THE PROFESSIONAL
- CROMEMCO

NEW SYSTEMS

£4,175
£345
£135
£135
£135

each -

£85

A rugged well -engineered system designed for
hard use. Expandable to 512K,21 Boards.
Excellent software support CP/M AVAILABLE

OHIO
SCIENTIFICS

£263.84
AN AMAZING SYSTEM BUT
A COMPUTER IN ITS OWN
RIGHT, DISK DRIVE BUILT IN,

COMMODORE SYSTEMS
PET 2001-8

£550

PET MKII - Full
Keyboard Plus

£675
Basic
Pet Cassette Deck

IPlease send me

£55
PET Disk Drives
740
PET Printer
Software from
Kim -1

£550
£3.00

£99.95

NORTH STAR COMPUTER
PRODUCTS

(if preferred, attach order on separate
sheet to coupon)
Name

IAddress
1-"-=11111r,

£395
£585
£1,560
C2 -P 20K + 5" disk
£3,250
C3-SI 32K + two 8" disks
£5,850
C3 -A 48K + two 8" disks
C3 -B 48K + 74 M -byte hard disk £12,350
Dual -sided disk enhancement .. £682.50
Challenger IP
C2 -4P

£1330
.. £325
Additional mini floppy
Additional 16K static memory 4MHZ ......£315
£70
Printer interface...
NEW HORIZON -I dual density

Extended BASIC and DOS included in above

Double Density Disks now available separately
£130
CP/M Horizon

0 I enclose cheque for £
0 Please debit my Diners Club/
American Express/Access/Barclaycard
Account no.
Please add 8% VAT to all items except books

VISIT US AT: LONDON - 48 TOTTENHAM COURT ROAD. (01) 636 0647

The Byte Shop Ltd
426-428 Cranbrook Road. Gants Hill,

BIRMINGHAM -94-96 HURST ST., BIRMINGHAM NOTTINGHAM -92A UPPER

All prices correct at time of going to Press

PARLIAMENT ST. 0602-40576

Ilford Essex. Tel: (01) 554 2177

OPENING SHORTLY AT: LEEDS, MANCHESTER, GLASGOW.

Circle No. 171
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Games
PARACHUTED on to a remote island, you
find yourself surrounded by Zombies. The

z

appalling creatures cannot see but their
acute sense of hearing enables them to
move in your direction from the sound of
your heartbeat.

The island has a number of deep potholes, however, which the Zombies cannot see. If you position yourself so that
there is a pot -hole between you and the
Zombie, the Zombie invariably falls into
it and is lost forever in the murky depths.
The island is divided into squares.
When it is your turn, you may move to
any square adjacent to your present posi-

area. That is also achieved by generating

random numbers but they are modified
suitably so that the landing area is never
too near the edge of the island. The area in
the immediate vicinity of the landing spot
is cleared of pot -holes and Zombies, thus
removing the possibility of being swallowed alive before the game starts.

O
wl

B

The chase
At first sight the problem of moving the
Zombies towards their target might seem

I

to pose some difficulties, as they must

E

tion. The Zombies are able to move in the

A game in
Basic

same way and at the same speed. You
cannot out -run them-you have to outwit them.

The island

Subtracting the co-ordinates of the
Zombie from the corresponding coordinates of the target gives the distance
and direction in which the Zombie must

by Trevor Lusty
space, between 17.95 and 18.5 creates a
Zombie and between 18.5 and 20 leaves a

10 by 10 would be a minimum area.

pot -hole.

The island is set up in three parts.
Initially, the whole area is covered with
potholes by assigning the value 4 to all

by experiment; they are not the only

between 0 and 20 is generated. That random number dictates whether the posi-

A number between 0 and 17.95 creates a

The values 17.95 and 18.5 were found

values which may be used and they may
be varied (lines 410 and 420) to make the
game easier or harder if required.
With the numbers given the probability

tion should remain a pot -hole, change into

of getting a Zombie is (18.5 - 17.95)/20
= 0.0275 for any square. As there are 200

a Zombie, or become open ground. The

squares, the total number of Zombies

decision

should be 200 x 0.0275 = 5.5 and we can

on which course of action

is to be followed is illustrated by the pie chart, which shows the relative probabili-

therefore expect five or six Zombies in
every game.

The final step is to select the landing

ties for each event.

tion. Elementary vector algebra and the
use of the SGN function provide an elegant solution.

The island is represented in the computer as a 12 by 22 array B, which allows a
10 by 20 land area surrounded on all sides
by a row of pot -holes to simulate cliffs. It
is easy to vary the size of the island for
computers with more or less storage, but

elements of the array. Then, for every
square on the island, a random number

move exactly one square in the best direc-

move to reach the target. The SGN

function returns a value of +1 if the argument (the bit in the brackets) is positive,
zero if the argument is zero, and -1 if the

argument is negative. This ensures that

the Zombie moves exactly the right
amount in the correct direction. For
example :
Zombie at (2,6)

Target at (5,6)

SGN (5-2) = +1

SGN (6-6) = 0

Therefore the new position of the Zombie is
(2+1).6+0)

(3.6)

As the Zombies move, it is useful to
know exactly where they are at any given
moment. The co-ordinates of their posi-

tions are stored in the 25 by 2 array Z.
The dimensions of this array were chosen
to be much larger than the expected number of Zombies, so that there was little or
no possibility of the subscripts going out

of bounds. If you reduce the size of the
array to save space, you should also insert

a check that the dimensions are not
exceeded.

Moving the target
To move the target requires only a
single numeric value giving the direction
in which you wish the target to move.
7 8 1
6 x 2
5 4 3

15

-

5

This number is used as the index for
two 8 by 1 arrays P and Q, and their
stored values are added to the co-ordinates of the target to obtain its new position. It helps to think of the two-dimensional array B as being stored within the
computer as follows :
B(1.1)
B(2,1)
B(3,1)
B(4,1)

OPEN SPACE

B(1.2)
B(2.2)
B(3,2)
B(4,2)

B(I,3)
B(2,3)
B(3,3)
(B4,3)

B(I.4)
B(2.4)
B(3,4)
B(4,4)

B(1,5)
B(2,5)
B(3.5)
B(4,5)

Note that the subscripts of the array do

not correspond to normal co-ordinates.
The horizontal direction is associated with

the second subscript, and the first subscript increases in the downward direc10

tion. This means that to move in direction
1 we must add one to the second subscript

(P(1)- +1) and subtract one from the
(continued on next page)
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Make your moves by inputting the required values of

may be useful for anyone trying to run the
program on a very small system.
Only integer variables are required. The
only part of the program which uses real
variables (in lines 400-420) may be altered
easily by multiplying the random number
and the associated tests by 100. Most sys-

cause difficulty are

+1
+1
+1

tems would also allow the random num-

GOTO statements. Each element of the

0

would still work, the former is to be pre-

--1

ferred as it saves space. Space may also be
saved in other ways:

1. Square vacant.
2. Zombie present.
3. Position of target.
4. A pot -hole.

The program uses a standard set of

Remove all remark statements.
Reduce the number of words in the print statements.
Perhaps a ubiquitous 'You're Dead' or 'Yum Yum'

This enables decisions to be made using
one ON/GOTO statement. Some versions
of Basic may require this to be changed to

Basic statements. As no string functions

Remove the checks on data entry and try not to make

(continued from previous page)

first subscript (Q(1)- -1). The complete
`move' table is:
Direction

Value of P

2

+I
+I

3

+1

4

0

Value of Q
--1
0

-1

5

6
7
8

Running
are required, few problems should be
encountered but the following comments
00100
00110
00120
00130
301 40

00150
00160
00170
00180
00190
00200
00210
00220
00230
00240
00250
00260
00270
00280
00290
00300
00310
00320
00330
00340
30350
00360
00370
00380
00390
00400
00410
00420
00430
00440
00450
00460
00470
00480
00490
00500
00510
00 520

00530
00540
00550
00560
00570
00580
00590
07600
00610
00620
00630
00640
00650
00660
00670
00680
00690
00700
00710
00720
00730
00740
00750
30760
00770
00780
00790
00800
00810
00820
00630
00840
00850
00860
00870
00880
00890
00900
00910
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REM
REM
REM
REM
REM
REM

Reduce the size of array Z to 10 by 10 and insert a new

****** ***** ******* ******************** ***** 0.**s***

00960
00970
00980
00990
01000
01010
01020
11030
31040
01050
01060
01070
01080
01090
01100
01110
01120
01130
01140
01150
01160
01170
01180
01190
01200
01210
01220
01230
01240
31250
01260
01270
01280
01290
01300
01310
01320
01330
01340
01350
01360
01370
01380
01390
01400
01410
01420
01430
01440
01450
01460
01470
01480
01490
01500
01510

..***

INITIALIZE MOVE AND ZOMBIE ARRAYS

*****

TO 8
NI =
READ P(01). 0(NI)
NEXT NI
DATA I -l 1 CI, I I 0 l -1 1 - 1 O. - 1
FOR
NI =
TO 25
TO 2
FOR N2 =
LET
0(01.02) = 0
NEXT N2
NEXT NI
LET 21 = 0
REM
REM
***** SET UP POTHOLES AND ZOMBIE POSITIONS
REM
FOR
NI =
TO 12
FOR
N2 =
TO 22
LET B(111.02) = 4
NEXT N2
NEXT NI
FOR NI = 2 TO 11
FOR
N2 = 2 TO 21
LET R = 20*RND(0)
IF
R > 18..5
THEN 00490
17.95 THEN 00490
IF
R <
LET 21 . Z1.1
LET Z(21.1) . NI
LET
Z(Z1.2) . N2
LET B(N1.02)
2
GOTO 00490
LET
0(11102) .
NEXT 02
NEXT NI
REM
*****
REM
COMPUTE LANDING POSITION *****
REM
LET X = 5.INT(10*RND(0))
3.INT(5*RND(0))
LET
017.7) = 3
LET
1

I

I

I

I

1

FOP
FOR
IF

NI

=

Y -I

TO Y+1

N2 = M-1 TO X.I
ABS(Y-01).ABS(X-12) =
LET B(01.02) =
NEXT N2
NEXT NI

0

THEN 00610

1

REM
PEN
REM
PRINT
PRINT

PRINT HEAPING

"YOU HAVE JUST LANDED ON ZOMBIE ISLAND"

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
REM
REM
REM
FOR
IF
For

LET

LET

****.

FOR
FOR
ON

009 50

=

1

REMOVE ZOMBIES FROM LANDING POSITION

TO 21

B(2(01,1). 2(141.2))
N2 . (I TO ZI
Z(02.1) . 2(112.1.1)
2C/42,2; . ZIN2.1.2)

=

2

THEN 00880

NEXT 112

LET
21 = 21-1
GOTO 00800
NEXT NI
PRINT
REM
*****
REM

*****

TO 12
N2 =
TO 22
GOTO
8(01.02)
NI

.=

I
1

00960, 00980. 01000, 01020

PRINT " "I
GOTO 01030
PRINT " 2";
GOTO 01030
PRINT
";
GOTO 01030
PRINT " 0";
NEXT N2
PRINT
NEXT NI
nPINT
REM

INPUT MOVE AND CHECK POSITION
REM
*****
REM
PRINT "YOUR MOVE ";
INPUT A
IF
A > 8
THEN 01140
IF
A >=
THEN 01160
PRINT "PLEASE USE A NUMBER BETWEEN
GOTO 01100
B(Y.X) .
LET
LET Y
Y0(A)
LET X = X+P(A)
I

I

AND 8 --- ";

1

ON
13(1,7)
GOTO 01200, 01220. 01200. 01240
LET
B(1.7) = 3
GOTO 01290
PRINT "STRAIGHT INTO THE ZOMBIE'S MOUTH --- ";
GOTO 01600
PRINT "HEAD FIRST INTO THE PIT --- ";
GOTO 01600
7E1
***** MOVE ALL ZOMBIES TOWARDS TARGET *****
REM
REM
LET
Z2 .
LET
28 . 2(22.1)
LET 29 = 2(22,2)
LET B(28,291 =
LET
26 = 213+SGN(Y-28)
LET
Z9 = 29+SGNCX-29)
ON
8(28.29)
GOTO 01480, 01450. 01430. 01360
PRINT "SPLASH GOES A ZOMBIE"
FOP
23 = Z2 TO ZI
LET
2(23.1) . 2(23.1,1)
Z(23.1.2)
LET
Z(23.2)
I

I

NEXT Z3
LET 21 = 21-1
GOTO 01520
";
PRINT "YOU'RE ZAPPED BY A ZOMBIE
GOTO 01600
rn10E "20111K --- HERE COME THE ZOMBIES"
2
B(2( 22. I ) Z( Z2.2))
LET
GOTO 01510
8(28.291 . 2
LET
LET
2(22.1) = 28
1(Z2.2) = 29
LET
LET
22 = 22.1
THEN 01300
Z2 <= 21
IF
REM
PEI
REM

01 540

*****
NI

while

IF...

REM

"701M ONLY HOPE OF SURVIVAL IS TO LURE ALL THE ZOMBIES"
"INTO POTHOLES.
YOU MAY INDICATE THE DIRECTION OF YOUR" 01520
01530
"MOUES AS FOLLOWS :-"
"7 6 I"
"6 X 2"
"5 4 3"

OF . . . statement,
require separate

THEN... statements.

check at line 425 IF Z1> =10 THEN 480.

00920
00930
00940

FOR

GOTO .
a
others may

mistakes.

....*********....**** ....... *.*********.**********
BY TREVOR L LUSTY.
--'ZOMBIE'
**.**
***1st*
***<* PROGRAMMED IN BASIC --- 4 MARCH 1979 *****

the multi -branch

board array B is assigned a value between
one and four, as follows:

would be sufficient.

DIM BC 1222), 0(25.2) NEIL. 0(8)
REM
REM
REM

The only other statements which might

ber less than 20 to be generated by
RND(20); and although 20*RND(0)

-1
0

P and Q rather than storing them:
1110 INPUT P, Q
1160 LET B(Y,X) = 1
1170 LET Y = Yd -Q
1180 LET X = X 1-P
Remove all spaces within statements.

01550
01560
01570
01580
01590
01600
01610
01620
01630
01640
01650
01660

IF

*****
21

1

ARE THERE ANY MORE ZOMBIES ?
THEN 00890

PRINT
PRINT "WELL DONE --- THE ZOMBIES ARE EXTINCT"
PRINT "YOU ESCAPED --- ";
PRINT "ANOTHER GAME "/
INPUT AS
AS = "YES" THEN 00290
IF
AS = "NO" THEI 01660
IF
PRINT "PLEASE ANSWER 'YES' OR 'NO' --- ";
GOTO 01600
END

YOU HARE JUST LANDED ON ZOMBIE ISLAND
YOUR ONLY HOPE OF SURVIVAL IS TO LITRE ALL THE ZOMBIES
YOU MAY INDICATE THE DIRECTION OF YOUR
INTO POTHOLES.
MOVES AS FOLLOWS :7 8
6 X 2
5 4 1
I

PRINT THE STATE OF PLAY

*****
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00
0

0 0

0 0 0 0 0
0

0 0

0

00
0
0

0 0

0 0

0 0 0 0

0

0 0
Z

0

0 0
0

0 0

0

0 0

0

0

0
0
0
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Come to the
Great British
Electronics Bazaar

REE

(AND WAIT TILLYOU SEE OUR SEMINAR PROGRAMME)

The Great Big 'Bazaar'
for the hobbyist,
amateur, and
small buyer.
There's never been an event like
this before.
First, the very scale of the exhibition is huge. Virtually all the com-

The Seminars.

When?

If you would like to hear just what

Between Thursday to Saturday

the experts have to tell you, a

28th -30th June.
You'll be in very good company;
some ten thousand enthusiasts-

season ticket for three whole days
can be yours for only £1.50.
Send an s.a.e. and we'll give you

and over a hundred stands dis-

all the information (just use the

playing all that you want to see.

coupon).

panies you're used to hearing
about (and buying from) will be

You'll come?
Eyes down for the appropriate

there. Companies like Fluke and
Gould showing off their low cost
multimeters; smaller but important
manufacturers like Lektrokit and
Chromasonics; and even the
R.S.G.B. who will have a station 'on
the air throughout the 'Bazaar.'

Then there are the suppliers of
low-cost components and equipment. Plus almost all the journals in

the business. Plus, oh, so many
more interesting people catering
for your needs (including computer
kits!).

And you get in FREE if you send
an s.a.e.
sVtli SR tit
(see alongside).

10b
Our Symbol.
We think it tells
you just what the
Bazaar is all about.

78

coupon.

TADMISSION FREE1

Our home for three days-Alexandra
Palace, where it all began. (Our
seminars are sited alongside the
organ-for those who know this unique
hall.)

6.1

I SEMINAR TICKETS
£1.50.

I I'd like to sit in at your seminars. (And
Ilike a free ticket to the exhibition.) Send
Ime full details, please, and I enclose a
large-ish s.a.e.

Name:
44te; Address:

(or 50p on the door).

like to see 'The Bazaar' FREE.
enclose a large-ish s.a.e. and will
receive by return a ticket and full
I'd
I

information.

Name:
Address:

Post to: 'The Bazaar,' 34-36 High
Street, Saffron Walden, Essex. If you'd

rather just pay 50p, go to Wood

tr
I Post to: 'The Bazaar,' 34/36 High
LStreet, Saffron Walden, Essex.

Green Tube Station and take a bus
(every 3 minutes) to Alexandra
Palace. We're open10 am -6 pm daily,
Thursday to Saturday, 28th -30th

Circle No. 172

'RAMC
SIMPLE PROraRMAINUAL LAKMACE
WE CONTINUE our
series of articles on how
to program in Basic,
probably the most widely used programming
language for small

9REFACE

computers.
For the series, we
have obtained the

serialisation rights for
one of the best books on
the subject, Illustrating
Basic by Donald Alcock.

@OMPONENTS OF THE LANGUAGE

ao

1JNPUT & OUTPUT y EXPRESSIONS AND FUNCTIONS

15

2)0

@ONTROL

39

*
Each month, we are
publishing a part of the
book, so by the end of
the series you will have
the complete book.
It is written with a
distinct informality and
has a rather unusual
presentation; but it is
this style, we believe,
which makes it one of
the most easy to read
tutorials.

*

,
do

ARRAYS

59

NATRICE5

75

toNTINUED FROM LAST MONTH
INVERSION 4;a AN INTRODUCTION TO THE CONCEPT

90

MATRIX INVERSION ,, THE "INV" INSTRUCTION

92

READING WHOLE MATRICE5 FROM DATA STATEMENTS

94
96
98

INPUT OF MATRICES

DON'T DO IT FROM A KEYBOARD
PRINTING WHOLE MATRICES s4 USEFUL FOR DEVELOPMENT

130 gOMPLETE

Alcock Illustrating Basic.
©Cambridge
University Press.
Reprinted by permission.

dOMAA ANDS

30

/LES

3NDEt

EXAMPLE PROGRAMS

101

AND SIGNING ON

111

OF DATA

tYNTA X
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cHAPTER

C HAPTER

CO

FIRST A BRIEF INTRODUCTION

To THE MEANING OF

S1OA

"INVERSE".

10

FOR AN ORDINARY ALGEBRAIC EQUATION %

4.5 X = 37
THE

IS%

SOLUTION

(4.5)37

THE PROCEDURE IS To "INVERT" THE COEFFICIENT OF X AND
NOTICE THAT THE
MULTIPLY BY THE RIGHT-HAND SIDE
ORIGINAL COEFFICIENT , 4.5 , MULTIPLIED BY ITS "INVERSE" , 0.2222,

0.9999-

4 IDEALLY EXACTLY

JN MATRIX ALGEBRA THERE
S/MuLTANEous EQUATIONS.
(0 Y

f5 X

+

12X

+ 24Y

THEY MAY BE WRITTEN

+ 5Z

=

3.1

BZ

=
=

4.5
6.3

36Z

L_

15

10

57

12

24-

8

6

0

36

O

36

-

*

-004-76
-00714

00714

.0296

- ooce -CO

1.001

.9991

.0012

:JO you CAN GET THE INVERSE SHOWN ABOVE By SOLVING 3 SIMULTANEOUS EQUATIONS USING THE COLUMNS OF THE IDENTITY MATRIX AS RIGHTHAND SIDES
EFFECTIVELY "DIVIDING" MATRIX ON/TY BY THE COEFFICIENTS
ry OR "INVERTING" THE MATRIX OF COEFFICIENTS .

X

3.1

Y

4.5

Z

6.3

15.X

+

12'X

+

6-X

10.Y + 5.,7
24.Y +
=
ipiy 36,,z =

I

O

THEN

0
0

15 x X

-(/5/!2).E02
O. X
si3.3 =Fail -(!5/6).E0 3 ... 0 X

+

A-02=

4-

iogy + 5.Z =

1

20.Y - 5.7 =

1

tog), - 85,ez=

1

-1.25
0

15 AX

_-1

15

10

5

Y

12

240

36

6

X

EQ3 = E02-4-20/10), E03 ... 0 X X

X

8

*
_

+

10.Y + 5.Z

Y

-0457

=

Z

1029

L.

0171

WHICH

+

Orsi -175xZ =

0
-5O

EQUATION 3 AND WORKING BACK TO EQUATION S.

6.3

-

THE ONLY UNKNOWN IN

WORKS

EQ3

IS

Z,

SO DIVIDE RH-SIDES BY

Z = -0171

of Z

3.1

'0607 - 00714 * 4.5
63
'00714 0286

Y= -0.04.57x3.1 + 0.0607x 4.5 - 0. 00714 x 6 3 = 0.4598

*00714

-175 %

.0286

Now FROM EACH RMS OF EQ.2 SUBTRACT (-5) TIMES THE CORRESPONDING

le.g. THE FIRST

FROM WHICH YOU CAN GET ANSWERS FOR ANY RIGHT-HAND SIDE BY
FOR EXAMPLE, TO GET y a ROW2,CoLuNiNi l'.

90

-I25

4.5

AND DIVIDE BY THE COEFFICIENT OF y WHICH IS (-20)
IS

El *5) (- 017 03 4 (-20) = -0457
Y = -04-57

.0607

-007I4

FINALLY, FROM EACH Rh'S OF EQ.1 SUBTRACT 5 TIMES THE CORRESPONDING VALUE OF
Z , 10 TIMES THE CORRESPONDING VALUE OF y, AND DIVIDE BY 15

te.gt THE FIRST

IS Ei - 5* (-0171)-10x(-0457)]+15 = 1029 ,).

MATRIX MULTIPLICATION.

ILLUSTRATING BASIC PACE

3

-1.25

THE ORIGINAL MATRIX OF COEFFICIENTS NOW HAS ALL ELEMENTS BELOW THE
DIAGONAL EQUAL TO ZERO.
SO NOW "'BACK SUBSTITUTE" STARTING AT

(1 AS WILL BE SHOWN

-00476

1

3.1

VALUE

-0429

MULTIPLY EQ.3

0

- 20xY -SX7 =

WHERE THE " -1" AS A SUPERSCRIPT TO THE MATRIX DENOTES THE
"INVERSE" OF THAT MATRIX
OUT LIKE THIS &

-2.5

BY -20, DIVIDE THROUGH By 10, AND SUBTRACT FROM EQ.2.

INNER PRODUCTS ARE SET OUT ON PAGE 88.;1
THE EQUATIONS is %

O

0

THROUGH BY 6 , AND SUBTRACTING FROM EQ.1.

(F YOU FORM THE INNER PRODUCT OF ROW1 OF THE FIRST MATRIX AND
CCUJMN 1 OF THE SECOND YOU GET 150 +10.Y +5,Z etc. JUST AS

THE SOLUTION OF

THEN 0

1.

NOW ELIMINATE THE COEFFICIENT OF Y IN NEW EQUATION 3.

THE

.00032
1.001

0018 -00036

WE DO THIS AS WE DID AT SCHOOL BUT PERHAPS IN A MORE. RIGIDLY ORDERED SEQUENCE. FIRST ELIMINATE COEFFICIENTS OF X IN EQUATIONS
2 AND3. MULTIPLY EQ.2 By 15 , DIVIDE THROUGH BY 12, AND
SUBTRACT THIS SCALED EQUATION FROM EQ.1 THUS GIVING A NEW EQ.2.
SIMILARLY FORM A NEW EQ.3 By MULTIPLYING EQ.3 By 15, DIVIDING

MATRIX FORM LIKE THIS %

IN

6

-.0457
-0171

1

CONSIDER THESE THREE
+

Es

AN ANALOGOUS APPROACH TO

IS

6X

24

.0607

- .0429

.1029

12

MULTIPLY THE

GIVING A MATRIX VERY NEAR TO THE IDENTITY MATRIX -5;a. A SORT OF
"MATRIX UNITY".
IDEALLY THE ANSWER SHOULD BE PRECISELY THIS BUT
WE WORKED TO ONLY 4- SIGNIFICANT FIGURES .)

0.2222 x 37
= 8.222

IS

COMPLETE THE ANALOGY WITH ORDINARY ALGEBRA,
ORIGINAL MATRIX OF COEFFICIENTS BY ITS INVERSE
TO

X=
THESE ARE THE 3 ROWS OF THE INVERSE-

1029

-0429

-.00476

PRODUCED IN REVERSE ORDER.
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CHAPTER

CHAPTER

iF THE MATRIX HAS NO INVERSE

el 40:41i

10
1)

A(3,3), B(3,33:32_,

DIM

2)

1)

2)

3)

15

10

5

12
6

24

a

3)

A(1,
A(2,
A(3,

B(1,
B(2,

3(3,

A ROUTINE

0

36

TO INVERT A MATRIX

OF DIMENSIONS
AN ARRAY B(,) s THE INVERSE IS
BUILT UP IN A(,). THE METHOD USED 15 EXPLAINED BY THE
EXAMPLE ON THE PREVIOUS DOUBLE PAGE
IS

N

BY

N

STORED

200

C

AS

REM

A(,) = INVERSE B(,);

I=

210

FOR
FOR.

J

230
240

LET

A (I ,J) a 1 - ABS(SGN(I-J))

NEXT

J

250

NEXT

I

-260

1

To N

1

To N

=

IT

IS "SINGULAR" ) THEN SOME

110
120
130

LET

140

STOP

IF

D
D

>

DET
001

THEN

150

CA RR;

PRINT "SINGULAR MATRIX"

PROVIDED BY "DET" IS THE VALUE OF THE DETERMINANT OF
THE MATRIX LAST INVERTED (OR LAST ATTEMPTED) BY YOUR PROGRAM.
THE VALUE

NOT ALL BASICS, HOWEVER, PROVIDE THE "DET" FUNCTION.
MATRIX
CAN HAVE NO INVERSE 4:3, ATTEMPTS TO
NON -SQUARE
COMPUTE ONE ARE TREATED AS MISTAKES.
AND MOST BAS/CS
REFUSE TO REPLACE A MATRIX BY ITS OWN INVERSE.

N BY N.

220

IF

BASICS REPORT AN ERROR AND STOP EXECUTION ?, OTHERS DON'T REPORT
AN ERROR BUT PROVIDE THE MEANS OF PICKING UP THE DETERMINANT
AS SHOWN BELOW. A ZERO DETERMINANT IMPLIES A
OF THE MATRIX
SINGULAR MATRIX.
A DETERMINANT 15 ILLUSTRATED ON PAGE 43.2)

150
160

MAT
MAT

170

MAT

A = coN(2.13)
B = INV (A) Alt
B = INV(B)

SAME NAME

&WI S/DE5

FOR

I

270
280
290
300

IF

ABS(B(I,I)) > 0.00001 THEN 30o

PRINT

"CAN'T COPE WITH"; B(I,1)

PRODUCT OF THE ORIGINAL MATRIX AND ITS INVERSE. BY DEFINITION
THIS SHOULD BE THE IDENTITY MATRIX EXACTLY
BUT USUALLY

.1= I+1 TO N

310

LET

X= B(J,I)/B(L,I)

DIFFERS BECAUSE OF "ROUNDING" ERRORS AS PREVIOUSLY
FOUR SIGNIFICANT FIGURES
ILLUSTRATED USING

3W

FOR

K

330

LET

B(J,K) = B(J,K)-

B(1,K)

180
190

340
350
380

LET

ALI,K)= A(J,K)-XwA(I,K)

195

NEXT

K

NEXT

J

370

N -f

1 TO

=

ZOu CAN JUDGE THE ACCURACY OF

STOP

FOR

I

TO N

n47-'710,16vt_ArE"

NEXT

I

FOR

I

(-0-400

FOR

N TO 1 STEP -1
l<= 1 To N
.1 =1+1 To N

410

LET

A(I,K) = A(I,K)-B(I,J)*A(J,K)

420
430

NEXT

J

LET

A(I,K)

440

NEXT

K

450

NEAT

A(I,K)

I

3UT yoU MAY DO THIS MUCH BETTER WITH A SINGLE "MAT" INSTRUCTION:
100

MAT

A = INV(B)

MAT
MAT
MAT

A

--

I

INV(B)

=

B*A

PRINT

PRINTING

THE

I

THE DIMENSIONS OF A( ,) IN ITS "DIM" STATEMENT MUST BE AT
LEAST AS BIG AS THE CURRENT DIMENSIONS OF B(,) AT LINE 180

-380
*- 390

FOR

$(0

INVERSION BY

ABOVE.

IMPLICATIONS OF RE -DIMENSIONING ARE.

DISCUSSED ON PAGE 79.

VHE ROUTINE FROM LINE ZOO OPPOSITE DIFFERS IN ITS EFFECT FROM

"MAT A =INV(B)".

FIRST of ALL IT MAKES A MESS OF ARRAY B(,) 3

I IF YOUR VERSION DOES
THE "MAT" INSTRUCTION SHOULD NOT DO THIS
MANGLE /3(,) IT WILL BE EVIDENT WHEN you RUN THE TEST AT LINE
180 ABOVE ) SECONDLY THE ROUTINE OPPOSITE ONLY WORKS WELL IF

NUMBERS ON THE DIAGONAL OF /3(,) ARE MUCV THE SAME SIZE AS ONE
ANOTHER AND BIGGER THAN TERMS OFF THE DIAGONAL. 11.1T WILL NOT
WORK AT ALL IF B(1,1) IS ZERO.)
THE "MAT" INSTRUCTION SHOULD
SELECT BEST DIVISORS s
NOT SIMPLY USE DIAGONAL ELEMENTS AS
DONE

AT LINE 310 OPPOSITE

FOR THE SAKE OF A SIMPLE

ILLUSTRATION=

ILL(JSTRATING, RAS'IC PAGE

92

ILLUSTRATING, BASIC PAGE 93
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PRINT "SINGULAR MATRIX"

PROVIDED BY "DET" IS THE VALUE OF THE DETERMINANT OF
THE MATRIX LAST INVERTED (OR LAST ATTEMPTED) BY YOUR PROGRAM.
THE VALUE

NOT ALL BASICS, HOWEVER, PROVIDE THE "DET" FUNCTION.
MATRIX
CAN HAVE NO INVERSE 4:3, ATTEMPTS TO
NON -SQUARE
COMPUTE ONE ARE TREATED AS MISTAKES.
AND MOST BAS/CS
REFUSE TO REPLACE A MATRIX BY ITS OWN INVERSE.

N BY N.

220

IF

BASICS REPORT AN ERROR AND STOP EXECUTION ?, OTHERS DON'T REPORT
AN ERROR BUT PROVIDE THE MEANS OF PICKING UP THE DETERMINANT
AS SHOWN BELOW. A ZERO DETERMINANT IMPLIES A
OF THE MATRIX
SINGULAR MATRIX.
A DETERMINANT 15 ILLUSTRATED ON PAGE 43.2)

150
160

MAT
MAT

170

MAT

A = coN(2.13)
B = INV (A) Alt
B = INV(B)

SAME NAME

&WI S/DE5

FOR

I

270
280
290
300

IF

ABS(B(I,I)) > 0.00001 THEN 30o

PRINT

"CAN'T COPE WITH"; B(I,1)

PRODUCT OF THE ORIGINAL MATRIX AND ITS INVERSE. BY DEFINITION
THIS SHOULD BE THE IDENTITY MATRIX EXACTLY
BUT USUALLY

.1= I+1 TO N

310

LET

X= B(J,I)/B(L,I)

DIFFERS BECAUSE OF "ROUNDING" ERRORS AS PREVIOUSLY
FOUR SIGNIFICANT FIGURES
ILLUSTRATED USING

3W

FOR

K

330

LET

B(J,K) = B(J,K)-

B(1,K)

180
190

340
350
380

LET

ALI,K)= A(J,K)-XwA(I,K)

195

NEXT

K

NEXT

J

370

N -f

1 TO

=

ZOu CAN JUDGE THE ACCURACY OF

STOP

FOR

I

TO N

n47-'710,16vt_ArE"

NEXT

I

FOR

I

(-0-400

FOR

N TO 1 STEP -1
l<= 1 To N
.1 =1+1 To N

410

LET

A(I,K) = A(I,K)-B(I,J)*A(J,K)

420
430

NEXT

J

LET

A(I,K)

440

NEXT

K

450

NEAT

A(I,K)

I

3UT yoU MAY DO THIS MUCH BETTER WITH A SINGLE "MAT" INSTRUCTION:
100

MAT

A = INV(B)

MAT
MAT
MAT

A

--

I

INV(B)

=

B*A

PRINT

PRINTING

THE

I

THE DIMENSIONS OF A( ,) IN ITS "DIM" STATEMENT MUST BE AT
LEAST AS BIG AS THE CURRENT DIMENSIONS OF B(,) AT LINE 180

-380
*- 390

FOR

$(0

INVERSION BY

ABOVE.

IMPLICATIONS OF RE -DIMENSIONING ARE.

DISCUSSED ON PAGE 79.

VHE ROUTINE FROM LINE ZOO OPPOSITE DIFFERS IN ITS EFFECT FROM

"MAT A =INV(B)".

FIRST of ALL IT MAKES A MESS OF ARRAY B(,) 3

I IF YOUR VERSION DOES
THE "MAT" INSTRUCTION SHOULD NOT DO THIS
MANGLE /3(,) IT WILL BE EVIDENT WHEN you RUN THE TEST AT LINE
180 ABOVE ) SECONDLY THE ROUTINE OPPOSITE ONLY WORKS WELL IF

NUMBERS ON THE DIAGONAL OF /3(,) ARE MUCV THE SAME SIZE AS ONE
ANOTHER AND BIGGER THAN TERMS OFF THE DIAGONAL. 11.1T WILL NOT
WORK AT ALL IF B(1,1) IS ZERO.)
THE "MAT" INSTRUCTION SHOULD
SELECT BEST DIVISORS s
NOT SIMPLY USE DIAGONAL ELEMENTS AS
DONE

AT LINE 310 OPPOSITE

FOR THE SAKE OF A SIMPLE

ILLUSTRATION=

ILL(JSTRATING, RAS'IC PAGE

92

ILLUSTRATING, BASIC PAGE 93

CHAPTER

CHAPTER

THIS INSTRUCTION
READS - FROM THE SAME
"DATA" STATEMENTS AS

CO

100
110

THE ORDINARY "READ".
10

20
3

A(1,
A(2,

A(2,3),

B(3,1),

C(1,3)
DATA 1.5, 2.3, 3.2.,4.6, 5.7, 6.5, 7.1
DATA 8.9, 9.0, 11.7, 12.6, 13, 14, 15
DIM

1)

2)

3)

2.3

4.6

5.7

3.2
6.5

B(1,

7.1

B(2,
B(3,

5.9
9.0

1--1.-210
220
230

\-- 240

R. = 1

TO

2.

TO
C=
READ A(R,C)

3

FOR

NEXT
NEXT

1

1)

c(i,

11.7

2)
12.6

IMPLICATIONS

3)

U MAY HAVE. VARIABLES OR EXPRESSIONS

THE ARRAYS

A( ,)

WHOLE THING WITH A SINGLE

" MAT "

1)

IF

DATA
DATA

READ
MAT

E(10,10)

D/MEWSIOVS

AS DAM
2, 3
1.1, 2.2, 3.3, 4.4, 5.5, 6.6

R, C
READ

E (R,C)

ALLOWED

,

a

READ

/N

A, B,

B(,)

TN/S LIST

a

HAVE

THE.

BEGINNING OF THE QUEUE AS EXPLAINED ON PAGE 17.

VIE "MAT READ"
"STATE TABLES" IN
EXAMPLE

NOTHING

IS USEFUL FOR SETTING UP
PROGRAMS THAT USE SUCH DEVICES
A FULL
IS INCLUDED ON PAGE 102.

INSTRUCTION

B(1,
B(2,

5.7

13(3,

7.1

6.5

a

C(1,1)

1)

4.6

OBEYED.
BACK TO

A, B et C.

A(2,2) , B

2)
2.3

YOU OMIT DIMENSIONS

AND EACH "READ" OR "MAT READ" TAKES WHAT IT NEEDS WHEN
THE INSTRUCTION "RESTORE" TAKES THE PROGRAM

) WOULD THEN BE AS SHOWN AT THE

NOTICE THE LETTERS A, B & C

READ

BUT ALWAYS ENSURE Q PERHAPS BY USING "TNT"
THAT THE EXPRESSIONS
YIELD INTEGRAL RESULTS
BECAUSE SOME BASICS USE THE NEAREST
INTEGER TO THE RESULT AND OTHERS USE THE INTEGRAL PART

MERE IS ONLY ONE QUEUE OF DATA IN THE "DATA" STATEMENTS

ON THE OTHER HAND YOU MAY PARTIALLY FILL ARRAYS BY
SPECIFYING NEW DIMENSIONS IN THE "MAT" IN5TRUCTION 4;;;;, AS LONG
AS THEY ARE NO BIGGER THAN THOSE IN THE " DIM" STATEMENTS.

AN, 1.5
A(2, 3.2

DIM

20
30

50

TO DO WITH SIMPLE VARIABLES

MAT

10

40

R

TOP OF THIS PAGE o

100

AS DIMENSIONS IN

THE "MAT" STATEMENT I:

MAT READ A

MAT

OF SUCH RE -DIMENSIONING ARE DISCUSSED ON PAGE 79.

13

IN FACT you MAY FILL ANY NUMBER OF ARRAYS A BY RoWS) USING A
SINGLE "MAT" INSTRUCTION
ALWAYS COMMAS
100

A

C

BUT you COULD DO THE
STATEMENT LIKE THIS
100

ZER (1, 1)

NUMBER TD BE READ INTO THE 1 BY 1 ARRAY A( , ) o

JUPPOSE YOU WANT TO FILL ARRAY A(,) BY ROWS FROM THE
QUEUE OF DATA STARTING ON LINE 20, YOU COULD DO IT LIKE THIS:

(---200 FOR

A

READ

THUS THE INSTRUCTIONS ABOVE WOULD CAUSE JUST ONE

1)

1.5

MAT
MAT

1)

C(1,

5.9

FROM "MAT READ" THEN MS/C USES THE

CURRENT DIMENSIONS OF THAT ARRAY 471 THESE MAY BE SMALLER
THAN
THOSE IN ITS "DIM" STATEMENT

ILLUSTRATING BASIC PAGE

94

ILLUSTRATING BASIC PAGE

95

CHAPTER

CHAPTER

THIS INSTRUCTION
READS - FROM THE SAME
"DATA" STATEMENTS AS

CO

100
110

THE ORDINARY "READ".
10

20
3

A(1,
A(2,

A(2,3),

B(3,1),

C(1,3)
DATA 1.5, 2.3, 3.2.,4.6, 5.7, 6.5, 7.1
DATA 8.9, 9.0, 11.7, 12.6, 13, 14, 15
DIM

1)

2)

3)

2.3

4.6

5.7

3.2
6.5

B(1,

7.1

B(2,
B(3,

5.9
9.0

1--1.-210
220
230

\-- 240

R. = 1

TO

2.

TO
C=
READ A(R,C)

3

FOR

NEXT
NEXT

1

1)

c(i,

11.7

2)
12.6

IMPLICATIONS

3)

U MAY HAVE. VARIABLES OR EXPRESSIONS

THE ARRAYS

A( ,)

WHOLE THING WITH A SINGLE

" MAT "

1)

IF

DATA
DATA

READ
MAT

E(10,10)

D/MEWSIOVS

AS DAM
2, 3
1.1, 2.2, 3.3, 4.4, 5.5, 6.6

R, C
READ

E (R,C)

ALLOWED

,

a

READ

/N

A, B,

B(,)

TN/S LIST

a

HAVE

THE.

BEGINNING OF THE QUEUE AS EXPLAINED ON PAGE 17.

VIE "MAT READ"
"STATE TABLES" IN
EXAMPLE

NOTHING

IS USEFUL FOR SETTING UP
PROGRAMS THAT USE SUCH DEVICES
A FULL
IS INCLUDED ON PAGE 102.

INSTRUCTION

B(1,
B(2,

5.7

13(3,

7.1

6.5

a

C(1,1)

1)

4.6

OBEYED.
BACK TO

A, B et C.

A(2,2) , B

2)
2.3

YOU OMIT DIMENSIONS

AND EACH "READ" OR "MAT READ" TAKES WHAT IT NEEDS WHEN
THE INSTRUCTION "RESTORE" TAKES THE PROGRAM

) WOULD THEN BE AS SHOWN AT THE

NOTICE THE LETTERS A, B & C

READ

BUT ALWAYS ENSURE Q PERHAPS BY USING "TNT"
THAT THE EXPRESSIONS
YIELD INTEGRAL RESULTS
BECAUSE SOME BASICS USE THE NEAREST
INTEGER TO THE RESULT AND OTHERS USE THE INTEGRAL PART

MERE IS ONLY ONE QUEUE OF DATA IN THE "DATA" STATEMENTS

ON THE OTHER HAND YOU MAY PARTIALLY FILL ARRAYS BY
SPECIFYING NEW DIMENSIONS IN THE "MAT" IN5TRUCTION 4;;;;, AS LONG
AS THEY ARE NO BIGGER THAN THOSE IN THE " DIM" STATEMENTS.

AN, 1.5
A(2, 3.2

DIM

20
30

50

TO DO WITH SIMPLE VARIABLES

MAT

10

40

R

TOP OF THIS PAGE o

100

AS DIMENSIONS IN

THE "MAT" STATEMENT I:

MAT READ A

MAT

OF SUCH RE -DIMENSIONING ARE DISCUSSED ON PAGE 79.

13

IN FACT you MAY FILL ANY NUMBER OF ARRAYS A BY RoWS) USING A
SINGLE "MAT" INSTRUCTION
ALWAYS COMMAS
100

A

C

BUT you COULD DO THE
STATEMENT LIKE THIS
100

ZER (1, 1)

NUMBER TD BE READ INTO THE 1 BY 1 ARRAY A( , ) o

JUPPOSE YOU WANT TO FILL ARRAY A(,) BY ROWS FROM THE
QUEUE OF DATA STARTING ON LINE 20, YOU COULD DO IT LIKE THIS:

(---200 FOR

A

READ

THUS THE INSTRUCTIONS ABOVE WOULD CAUSE JUST ONE

1)

1.5

MAT
MAT

1)

C(1,

5.9

FROM "MAT READ" THEN MS/C USES THE

CURRENT DIMENSIONS OF THAT ARRAY 471 THESE MAY BE SMALLER
THAN
THOSE IN ITS "DIM" STATEMENT

ILLUSTRATING BASIC PAGE

94

ILLUSTRATING BASIC PAGE

95

CHAPTER

LHAPTE

THIS INSTRUCTION
DEMANDS COMPLETE

ARRAYS AS INPUT
DATA .

rD

70U CAN PRINT HELPFUL INTERMEDIATE MESSAGES
SUCH AS THAT ON LINE 230*;a, IMPOSSIBLE USING
"MAT INPUT"

2)

1)

A(1,

A(3,3)

DIM

10

e1HENEVER you WANT TO DEMAND DATA FROM THE KEYBOARD IT IS
BETTER TO WRITE A SPECIAL INPUT ROUTINE 4 SUER AS THAT
STARTING AT LINE 200 lo THAN TO USE THE "MAT INPUT"
THREE REASONS ARE
INSTRUCTION.

2.6 1

1.5

A(2,L

4.13

ZrOU MAY TEST

JJERE IS ONE WAY TO FILL A SPECIFIC PART OF AN ARRAY WITH
NUMBERS DEMANDED FROM THE KEYBOARD.
200

PRINT "TYPE THE DIMENSIONS"

210
220

FOR

7-

To

1

254
256

R

IF ABS(A(I,J)) < 10 THEN 260
PRINT "OUT OF RANGE; RETYPE COL.'; J

GO TO 250

PRINT "TYPE ROW"; I; "ONE NUMBER PER UNE"
FOR
.1
=
TO C

THEN YOU COULD INSERT THIS ROUTINE IN THE ROUTINE

250

INPUT A( I,,J)

OPPOSITE .

260

NEXT

J

2.70

NEXT

I

280

END

230

f---0-240

,

252

INPUT R,C

I

THE. RANGE OF EACH NUMBER AS TyPED

AND TAKE ACTION BEFORE THE WHOLE ARRAy HAS
BEEN TYPED. FOR EXAMPLE, IF YOU KNOW THAT
ALL NUMBERS SHOULD BE SMALLER THAN ±10%

1

ONLY ONE NUMBER PER LINE AVOIDS AN
PROBLEMS WHAT IF you CAN'T GET THE
SOME BASICS ALLOW AN
WHOLE ROW ON ONE LINE
AMPERSAND szk 8c.Q;$ AT THE END OF THE LINE ro SAY
OTHER
BASICS
"I HAVEN'T FINISHED THE ROW YET"
OFFER
DIFFERENT SOLUTIONS
VYRING

EMBARRASSING

RUN

TYPE THE DIMENSIONS

? 2,2
TYPE Row 1 ONE. NUMBER PER LINE
?

1.5

? 2.6
TYPE Row 2 ONE NUMBER PER LINE
?

3.7

50 FOR THE SAKE OF PORTABILITY, IF NOTHING ELSE , DON'T USE
"MAT INPUT" FOR DEMANDING DATA FROM THE KEYBOARD . THIS
IS USEFUL FOR OTHER PURPOSES AS WILL BE SHOWN ,
INSTRUCTION

? 4.8
VHIS COULD BE ACHIEVED IN A DIFFERENT WAY USING THE "MAT INPUT"
INSTRUCTION

LIKE

THIS

TYPE THE DIMENSIONS"

100

PRINT

110

INPUT R,C
PRINT "TYPE"; R;"ROWS OF"; C;"NUMBERS'

120
130
140

MAT INPUT

A(R,C)

END

RUN

TYPE NE DIMENSIONS

L1114

E
LIST FOLLOWING "MAT INPUT" NtAy CONTAIN NAMES OF ANy
NUMBER OF ARRAYS ; ANY OF THESE NAMES MAY NAVE DIMENSIONS
AS IN THE CASE OF "MAT READ" THE DIMENSIONS
AFTER THEM o
MAY BE INTEGERS 9 VARIABLES OR EXPRESSIONS AS LONG AS THE
VALUES EXPRESSED DO NOT EXCEED THOSE IN THE "DIM" STATEIF YOU USE EXPRESSIONS FOR DIMENSIONS MAKE SURE
MENTS.
THEY WILL ALWAYS YIELD INTEGRAL RESULTS BECAUSE SOME BASICS
AND OTHERS THE
USE
THE NEAREST INTEGER To THE RESULT
SOME OTHER IMPLICATIONS OF RE -DIMENSIONING
INTEGRAL PART.

ARE DWUSSED ON PAGE 79.

? 2, 2
TYPE 2 ROWS OF 2 NUMBERS

? 1.5 , 2.6

? 3.7, 4.8

150

MAT INPUT

A, 8(2,1), C(2*X ,

)

AL alAYS COMMAS

CO
IA)

I LLUSMAT1 4 BASK PAGE 96

ILLUSTRATINg BASIC PAGE
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CHAPTER

LHAPTE

THIS INSTRUCTION
DEMANDS COMPLETE

ARRAYS AS INPUT
DATA .

rD

70U CAN PRINT HELPFUL INTERMEDIATE MESSAGES
SUCH AS THAT ON LINE 230*;a, IMPOSSIBLE USING
"MAT INPUT"

2)

1)

A(1,

A(3,3)

DIM

10

e1HENEVER you WANT TO DEMAND DATA FROM THE KEYBOARD IT IS
BETTER TO WRITE A SPECIAL INPUT ROUTINE 4 SUER AS THAT
STARTING AT LINE 200 lo THAN TO USE THE "MAT INPUT"
THREE REASONS ARE
INSTRUCTION.

2.6 1

1.5

A(2,L

4.13

ZrOU MAY TEST

JJERE IS ONE WAY TO FILL A SPECIFIC PART OF AN ARRAY WITH
NUMBERS DEMANDED FROM THE KEYBOARD.
200

PRINT "TYPE THE DIMENSIONS"

210
220

FOR

7-

To

1

254
256

R

IF ABS(A(I,J)) < 10 THEN 260
PRINT "OUT OF RANGE; RETYPE COL.'; J

GO TO 250

PRINT "TYPE ROW"; I; "ONE NUMBER PER UNE"
FOR
.1
=
TO C

THEN YOU COULD INSERT THIS ROUTINE IN THE ROUTINE

250

INPUT A( I,,J)

OPPOSITE .

260

NEXT

J

2.70

NEXT

I

280

END

230

f---0-240

,

252

INPUT R,C

I

THE. RANGE OF EACH NUMBER AS TyPED

AND TAKE ACTION BEFORE THE WHOLE ARRAy HAS
BEEN TYPED. FOR EXAMPLE, IF YOU KNOW THAT
ALL NUMBERS SHOULD BE SMALLER THAN ±10%

1

ONLY ONE NUMBER PER LINE AVOIDS AN
PROBLEMS WHAT IF you CAN'T GET THE
SOME BASICS ALLOW AN
WHOLE ROW ON ONE LINE
AMPERSAND szk 8c.Q;$ AT THE END OF THE LINE ro SAY
OTHER
BASICS
"I HAVEN'T FINISHED THE ROW YET"
OFFER
DIFFERENT SOLUTIONS
VYRING

EMBARRASSING

RUN

TYPE THE DIMENSIONS

? 2,2
TYPE Row 1 ONE. NUMBER PER LINE
?

1.5

? 2.6
TYPE Row 2 ONE NUMBER PER LINE
?

3.7

50 FOR THE SAKE OF PORTABILITY, IF NOTHING ELSE , DON'T USE
"MAT INPUT" FOR DEMANDING DATA FROM THE KEYBOARD . THIS
IS USEFUL FOR OTHER PURPOSES AS WILL BE SHOWN ,
INSTRUCTION

? 4.8
VHIS COULD BE ACHIEVED IN A DIFFERENT WAY USING THE "MAT INPUT"
INSTRUCTION

LIKE

THIS

TYPE THE DIMENSIONS"

100

PRINT

110

INPUT R,C
PRINT "TYPE"; R;"ROWS OF"; C;"NUMBERS'

120
130
140

MAT INPUT

A(R,C)

END

RUN

TYPE NE DIMENSIONS

L1114

E
LIST FOLLOWING "MAT INPUT" NtAy CONTAIN NAMES OF ANy
NUMBER OF ARRAYS ; ANY OF THESE NAMES MAY NAVE DIMENSIONS
AS IN THE CASE OF "MAT READ" THE DIMENSIONS
AFTER THEM o
MAY BE INTEGERS 9 VARIABLES OR EXPRESSIONS AS LONG AS THE
VALUES EXPRESSED DO NOT EXCEED THOSE IN THE "DIM" STATEIF YOU USE EXPRESSIONS FOR DIMENSIONS MAKE SURE
MENTS.
THEY WILL ALWAYS YIELD INTEGRAL RESULTS BECAUSE SOME BASICS
AND OTHERS THE
USE
THE NEAREST INTEGER To THE RESULT
SOME OTHER IMPLICATIONS OF RE -DIMENSIONING
INTEGRAL PART.

ARE DWUSSED ON PAGE 79.

? 2, 2
TYPE 2 ROWS OF 2 NUMBERS

? 1.5 , 2.6

? 3.7, 4.8

150

MAT INPUT

A, 8(2,1), C(2*X ,

)

AL alAYS COMMAS

CO
IA)

I LLUSMAT1 4 BASK PAGE 96

ILLUSTRATINg BASIC PAGE

97

CHAPTER

1

CHAPTER

THIS INSTRUCTION
CAUSES COMPLETE
ARRAYS TO BE

OF
THE OUTPUT PAGE FOLLOWS THE RULES GIVEN BELOW -5;
THOUGH THERE MAY BE MINOR DIFFERENCES IN SOME BASICS.

PRINTED,
10

DIM

20

MAT

30

MAT
MAT

40
1)

A(1,
A(2,

1

0

2)

A(3,3),

B(2,3),
A = IDN (2,2)

LiVERY ROW OF THE ARRAY STARTS A NEW LINE ON THE
OUTPUT RAGE.

C(2,3)

HERE IS A BLANK LINE ON THE OUTPUT PAGE AFTER
EVERY PRINTED ROW OF THE ARRAY.

B = CON

(-1.5)*B

C

a,

2)

1)

......

0

I

1

j

B(1,
B(2,

3)

i

1)

C(1, -1.5
C(2, -1.5

1

1

1

i

2)

3)

-1.5
-1.5

-1.5
-1.5

A ROW OF THE ARRAY DEMANDS MORE THAN THE
WIDTH OF THE OUTPUT PAGE (iTYPICALLS 72 CHARACTL
THEN THE ROW 15 CONTINUED ON THE NEXT LINE OF THE
OUTPUT PAGE .

JF A SEMICOLON FOLLOWS THE NAME OF AN ARRAY
IN THE LIST AFTER "MAT PRINT" THEN THE NUMBERS

JUERE IS A ROUTINE. TO PRINT THE 2 BY 2 MATRIX STORED IN
ARRAY
A( , ) .
AND TO PRINT IT B7 ROWS.

200

PRINT

210
220
230
240
250
260
270

FOR
FOR

PRECISE EFFECTS OF SEMICOLONS AND COMMAS

C=1 TO 2

IN EACH /low

_IF THERE IS NO PUNCTUATION AFTER THE FINAL NAME
LISTED IN THE "MAT PRINT" INSTRUCTION THEN A COMMA

C

PRINT
PRINT
NEXT

IMPLIED BY OMISSION.PuNcruA.TION 15 ESSENTIAL
/3Erk/SZN ITEMS IN THIS LIST,)

IS

ONE &ANN LINE
SL7MESN RAMS

R

A; 4

GIVES LITTLE

PRINT RiSiN7Schosc

raseniER

AND you MAY PRINT ANY NUMBER OF ARRAYS WITH A
INSTRUCTION
110

JOU MAY FIND THE RIGID FORMAT iMpoSED BY THIS INSTRUCTION

A SINGLE "MAT" INSTRUCTION:

MAT PRINT

THE

SINGLE "MAT"

THE PUNCTUATION IS EXPLAINED IN MORE DETAIL OPPOSITE.
MAT

PRINT

IN THIS

ARE EXPLAINED ON PAGE 29 .

CONTEXT

j ENSURES RESUL13 ARE
C LOSE 706E7NER

A(R,C);

PRINT

YOU CAN DO THIS WITH
100

IN EACH ROW ARE PRINTED CLOSE TOGETHER; IF A
COMMA FOLLOWS THE NAME THEN THE NUMBERS ARE
PRINTED IN ZONES ATYPICALLY 15 CHARACTERS WIDE). THE

R =1 TO 2

NEXT

.,-

A; C,

SCOPE FOR

INSTRUCTION

15

DESIGNING

ATTRACTIVE PAGE LAYOUTS 4:0 BUT

VERY USEFUL WHEN DEVELOPING NEW PROGRAms,

KITH THE ARRAYS AT THE Top OF THE OPPOSITE PAGE
OUTPUT GENERATED BY LINE. 110 WOULD LOOK LIKE THIS;

THE

7N 1AN[S

THESE ARRAYS GET PRINTED BY ROWS. lir YOU WANT COLUMNS OF AN
ARRA', PRINTED AS Rows ON THE PAGE USE. "MAT B-TRN(A)" FIRST

1

0

0

1

..r..4.1 AMR

THESE ARRAYS ARE PRINTED ACCORDING TO THEIR CURRENT DIMENSIONS.

THUS ARRAY A(,) WHEN PRINTED WOULD HAVE 2 ROWS WITH 2 NUMBERS
IN EACH ROW; IT WAS GIVEN THESE. DIMENSIONS oN LINE 20 ABOYE.
ARRAY C(,) WOULD HAVE 2 ROWS,EACH OF 3 NUMBERS

N'T WRITE DIMENSIONS IN TH15 INSTRUCTION. BASIC KNOWS
CURRENT DIMENSIONS OF ALL ARRAYS AND OBJECTS TO BEING
REMINDED.
120

ILLuST-RATIN

-1.5

-1.5

-1.5

-1.5

-1.5

THE

comm4

MAT PRINT

A(2,2)

imp/it D

;

C

8Y OMISSION

13ASic PACE 98
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CHAPTER

1

CHAPTER

THIS INSTRUCTION
CAUSES COMPLETE
ARRAYS TO BE

OF
THE OUTPUT PAGE FOLLOWS THE RULES GIVEN BELOW -5;
THOUGH THERE MAY BE MINOR DIFFERENCES IN SOME BASICS.

PRINTED,
10

DIM

20

MAT

30

MAT
MAT

40
1)

A(1,
A(2,

1

0

2)

A(3,3),

B(2,3),
A = IDN (2,2)

LiVERY ROW OF THE ARRAY STARTS A NEW LINE ON THE
OUTPUT RAGE.

C(2,3)

HERE IS A BLANK LINE ON THE OUTPUT PAGE AFTER
EVERY PRINTED ROW OF THE ARRAY.

B = CON

(-1.5)*B

C

a,

2)

1)

......

0

I

1

j

B(1,
B(2,

3)

i

1)

C(1, -1.5
C(2, -1.5

1

1

1

i

2)

3)

-1.5
-1.5

-1.5
-1.5

A ROW OF THE ARRAY DEMANDS MORE THAN THE
WIDTH OF THE OUTPUT PAGE (iTYPICALLS 72 CHARACTL
THEN THE ROW 15 CONTINUED ON THE NEXT LINE OF THE
OUTPUT PAGE .

JF A SEMICOLON FOLLOWS THE NAME OF AN ARRAY
IN THE LIST AFTER "MAT PRINT" THEN THE NUMBERS

JUERE IS A ROUTINE. TO PRINT THE 2 BY 2 MATRIX STORED IN
ARRAY
A( , ) .
AND TO PRINT IT B7 ROWS.

200

PRINT

210
220
230
240
250
260
270

FOR
FOR

PRECISE EFFECTS OF SEMICOLONS AND COMMAS

C=1 TO 2

IN EACH /low

_IF THERE IS NO PUNCTUATION AFTER THE FINAL NAME
LISTED IN THE "MAT PRINT" INSTRUCTION THEN A COMMA

C

PRINT
PRINT
NEXT

IMPLIED BY OMISSION.PuNcruA.TION 15 ESSENTIAL
/3Erk/SZN ITEMS IN THIS LIST,)

IS

ONE &ANN LINE
SL7MESN RAMS

R

A; 4

GIVES LITTLE

PRINT RiSiN7Schosc

raseniER

AND you MAY PRINT ANY NUMBER OF ARRAYS WITH A
INSTRUCTION
110

JOU MAY FIND THE RIGID FORMAT iMpoSED BY THIS INSTRUCTION

A SINGLE "MAT" INSTRUCTION:

MAT PRINT

THE

SINGLE "MAT"

THE PUNCTUATION IS EXPLAINED IN MORE DETAIL OPPOSITE.
MAT

PRINT

IN THIS

ARE EXPLAINED ON PAGE 29 .

CONTEXT

j ENSURES RESUL13 ARE
C LOSE 706E7NER

A(R,C);

PRINT

YOU CAN DO THIS WITH
100

IN EACH ROW ARE PRINTED CLOSE TOGETHER; IF A
COMMA FOLLOWS THE NAME THEN THE NUMBERS ARE
PRINTED IN ZONES ATYPICALLY 15 CHARACTERS WIDE). THE

R =1 TO 2

NEXT

.,-

A; C,

SCOPE FOR

INSTRUCTION

15

DESIGNING

ATTRACTIVE PAGE LAYOUTS 4:0 BUT

VERY USEFUL WHEN DEVELOPING NEW PROGRAms,

KITH THE ARRAYS AT THE Top OF THE OPPOSITE PAGE
OUTPUT GENERATED BY LINE. 110 WOULD LOOK LIKE THIS;

THE

7N 1AN[S

THESE ARRAYS GET PRINTED BY ROWS. lir YOU WANT COLUMNS OF AN
ARRA', PRINTED AS Rows ON THE PAGE USE. "MAT B-TRN(A)" FIRST

1

0

0

1

..r..4.1 AMR

THESE ARRAYS ARE PRINTED ACCORDING TO THEIR CURRENT DIMENSIONS.

THUS ARRAY A(,) WHEN PRINTED WOULD HAVE 2 ROWS WITH 2 NUMBERS
IN EACH ROW; IT WAS GIVEN THESE. DIMENSIONS oN LINE 20 ABOYE.
ARRAY C(,) WOULD HAVE 2 ROWS,EACH OF 3 NUMBERS

N'T WRITE DIMENSIONS IN TH15 INSTRUCTION. BASIC KNOWS
CURRENT DIMENSIONS OF ALL ARRAYS AND OBJECTS TO BEING
REMINDED.
120

ILLuST-RATIN

-1.5

-1.5

-1.5

-1.5

-1.5

THE

comm4

MAT PRINT

A(2,2)

imp/it D

;

C

8Y OMISSION
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Books
BASIC Computing
by Robert P. Hammond (Published Deerfield Academy,
1978; 43 pages; price $1.75).

duction to programming in

dude the much -needed comment that very few programs
work first time and that it is

Basic.

It covers not only the structure of the language but it also

important to use single test
data, with known expected
DEERFIELD ACADEMY is a college
results, to make sure that a
in Massachusetts and this book
performs exactly in
was produced by its maths program
the fashion required.
department; a committee of
As frequently is the case,
three staff and six students was
responsible for the first real
edition, in 1976.

explains how a programmer
and a Basic program interact
with the computer, in that
there is a simple but very neat
explanation of compilation
and interpretation.
The author shows commendable concern for the

though, the book is deficient in
some explanations. In particu-

lar, it omits some of the more

Here's the rationale: "We commonly -used facilities of the

felt that we needed some sort
of step-by-step back-up written

encouragement in the learning process. In our opinion,

none of the

existing Basic
introductions answered the
purpose; each moved too

quickly and didn't provide the

right amount of empathy for
nervous high school
beginner."
If you don't like the existing

the

texts, it makes sense to write
your own. The text is also in-

writing specifically for one dialect of the language, and could

have covered all of its func-

conversion and systems design.
They are woefully short,

Conclusion

though, and of little practical

This book is designed speci-

for the Resource
Sharing Time Sharing operat-

acronym

for

second -level

is likely to be in appropriate

ware/software distribution in a
for the general reader, and system and "design software
in any case we resented its efficiently after reading its
omissions. It is cheap, two bare pages of text.
albeit typed and available

ing system on the PDP-11.
The book is certainly pitched
at a level appropriate for
school and college students

sympathetic fashion, with the
examples used to illustrate the

use.

The final chapter, on systems design, claims optimisbeginners using a PDP-11 tically that the reader will be
with RSTS Basic. As such it able to "determine the hard-

fically

E system-RSTS being the

RSTS/E and its Basic.
The language statements
covered are explained in a
competent
and
generally

To his credit, Poe includes
chapters on interfacing, A/D

tions.

tended to be generally suitable
for anyone using a PDP-RSTS/

requiring the knowledge of a
computer language to carryout assignments, bearing in
mind the restriction that it is
aimed solely at systems with

problems likely to be met by

language, like character string
manipulation and file handling. for instance-there is next to
These two functions differ none and the reader is left
from one version of Basic to hopelessly confused over such
another, so the author of a unimportant topics as the use
generalised handbook at least of the stack pointer and the
has some excuse. Deerfield is saving of the MPU status.

only by post from Deerfield Academy,

Deerfield,

MA 01342, U.S.

Using the 6800

Microprocessor
by Elmer Poe (published by
Howard Sams Inc; paperback,
175 pages; £5-05).
WHAT would you expect from a

book with the word 'using' in

Conclusion
Fine as an

the beginner and takes pains to
illustrate how faulty programs

can be debugged. You are

shown how to approach the
writing of Basic programs in a

manner which will undoubtedly

alleviate much of the

frustration inherent in learning
a programming language.
Chirlain explains major
examples with flowcharts,
which we liked; he also stresses
the need for and uses of docu-

mentation-this is often over-

looked. Each chapter has a
number of worked examples,
most having a mathematical
bias, and is terminated by a set

of problems for the reader to
try.

That brings us to a major
criticism. The author has pro-

vided no answers within the
introduction text. A separate Instructors'
text, but at 15.05 for about Manual must be bought to find
175 pages you could pro- the correct solutions. We do
not like this approach; there is
better. This book flogs to a sneaking suspicion that it is
death the basics and a way to sell a second book. At
glosses over more advanced £7 for the first one, we felt we
bably find something far

topics, leaving the reader

not much better off than
when he started.

deserved the answers as well.

The pitfalls associated with
each statement type are well
explained, with good examples

text being mostly of a non- its title? Applications examof what a general language
technical nature. The book ples? Guidance on systems Beginning Basic
implementation will and will
does, however, show its design? Something on inter- by Paul M Chirlain (Dilithium not allow. Differences in the
mathematical origins by in- facing techniques?
Press, 1978; limp covers, A5, implementation of Basic are
cluding examples and exercises
on quadratic equations and the
Fibonacci Series.

As is common with texts of
this type, each section is
summarised by a set of exercis-

es. No answers are provided
and the reader is expected to
have access to a computer
terminal to try the exercises for
himself.

Well, if they are your expectations you will be disappointed
with Using the 6800. In the final
analysis it is another none -too inspiring 'introduction' book.
To be fair, it's a well -

produced book, abounding in
flowcharts and diagrams with
clear and spacious text setting,
but it proves that you can have
too many flowcharts. The pro-

of them in covering

The major point in favour of
the book is the style of writing.
Every effort is made to alleviate

fusion

the fears that a beginner may
feel towards the computer,

butes to the overwhelming
sense of obfuscation with
which the reader is left.

starting in the introduction
with the remark that "as far as

we know there hasn't been a
single computer fatality".

Other points we liked in -

224 pages, £7.12).
WITH the departure of Dymax,

Dilithium Press is challenged for the chapter covering file
only by Sybex as a fount of handling.
general books for the small
computer enthusiast. Dilithium bought Dymex, so some
of the well -liked titles from

that imprint-including James
White's Your Home Computer,
one of the introductions we can
recommend-are still avail-

such a straightforward topic as

able.

moving a byte of data contri-

Dilithium's reputation tends
to be for fact -filled books with
no frills and dull covers. Begin-

More important, where diagrams would really have been
of genuine benefit-explaining
the 6800 interrupts structure,

PRACTICAL COMPUTING June 1979

noted, which is good; curiously
the author makes an exception

is a meaty little
tome. Although written as a

ning Basic

students' text book, its
approach provides a structured

and generally concise intro-

Conclusion

This book was designed by
electrical engineering
academic for students. It can
still serve, however, as a useful introduction to programming in Basic for the general
reader.
an

Coverage is thorough and the
style palatable. The fact that
the book is more expensive
than most of its competitors
may detract from its appeal,
however, and so might the
absence of those test
answers.
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jui Scotland's
first micro
computer shop

licro
Centre
WE

ARE AN

OFFICIAL

Ask for
FREE
brochure and
our professional
advice on the most
suitable microcomputer system and
peripherals for your
applications.

The famous PET computer with display,
keyboard, Basic,
etc.

4K PET
8K PET
16K PET
32K PET
Dustcover

External cassette deck
Dual disc unit with
operating system and
£740
360K storage

£460
£550
£675
£795
£4.58
£55

PET dot matrix
line printers with
upper/lower case,
80 cols, 93 ch/sec.
£550
2023
£645
2022
£99.95
KIM -1 single card computer
KIM -3B memory expansion (8K) .£129.95
£69.95
KIM -4 motherboard
A complete computer for under £100!

BOOKS MAGAZINES
Around 200 titles available-the widest
selection of books in Scotland.

Rugged professional range of computers
using the advanced Z-80 chip and
S-100 bus.
£372
Z-2 system kit
Z-2 assembled USA (21 sockets) .... £622
64K memory board
£1026
Z -2D disc retrofit kit
£585
£2294
CS -2 System 2, dual disc, 32K

* Fast

* Flexible

* Expandable
Our Wordmaster video
editor has to be screened
to be believed. First you
locate the parts of your file to be edited by
scrolling or textual searches. Then you
position the cursor and insert, delete or
replace on your screen. And the beauty
of it is that Wordmaster continually
expands or contracts your file as you
edit it. So you see the context of your
changes and if you make a mistake you
just backspace and erase.
Wordmaster is by MicroPro and costs
£95. It is CP/M and CDOS compatible.

PET SOFTWARE
programs from £3.00
Master library
each £1.25
PET common library
from £3.00
PETSOFT programs
Strathclyde University PET course..£8.00
Over a hundred programs available on
floppy discs or cassettes.

DEALER

to 16 mbytes
memory

£3444
CS -3 System 3, dual disc, 32K
CS -3 with 64K memory
£3786
£247
4MHz single card computer kit
Superb disc software: ANSI Cobol,
Fortran IV, 16K Extended Basic,
Z-80 Macro Assembler, Data Base
Management, Word Processing
each £65
Package, etc
FREE
CDOS (CP/M compatible)
CP/M Users Library, 33 volumes on 8 inch
floppy discs. Media charge £4.50 per disc.

VISUAL DISPLAY UNITS
PRINTERS TERMINALS
£645
Lyme 4002
£675
Intertube
£795
Hazeltine 1500
Cromemco 3100 £997
Cromemco 3101 . £1247

PR -40 55 lines/min £250

Axiom 120 lines/min £349
Teletype Model 43
terminal 30 ch/sec,
lower case
£810
Centronics 779 60 ch/sec £850
£934
Cromemco 3779 60 ch/sec
£1872
Cromemco 3703 120 ch/sec
£2497
Qume daisywheel

£5.95
Intro. to micros (Osborne)
Scelbi 6800 Gourmet Guide (Findley) £7.95

Intro. to personal/business computing
(Zaks)
£5.75
£5.40
Basic Basic (Coan)
Computer Power and Human Reason.£5.10
£5.95
8080 programming for logic design
£7.95
Programming in Pascal (Grogono)
Plus many many more. We are Bits, Scelbi
and Computer Bookshop
stockists. University and
College computing
toort
courses supplied.

\
5.4" 461

Micro Centre

A popular
6800 system
which is
expandable,
with a wide range of software.
£355
MP -68 CPU, 4K memory
£860
MF-68 Dual disc unit (157K)
DMAF-1A Dual disc unit (560K) . £1400
£140
MP -8 memory expansion (8K)

Ili

MULTI-USER BASIC
Runs on Cromemco CS -2 or CS -3
systems with up to 7 users and a printer.
£460
Operating system, Basic, etc
16K memory, interface
per user £434
Typical 5 user 128K CS -2 system. £5181

HOW TO FIND US
Waverley
Station

Glasgow (45 mins)

A14

Bus
Station

Princes Street

n

1-1

MOB

George St.

1

Ample parking.
Look for St.
Stephen's Church.

We are

r- lAi here

Quqen St.
'

'IR 132

St Stephen Street

Circle No. 173
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Practical Concepts

Insight to computing tasks
THE AIM OF this series is to present the

basic concepts and principles in computing. Its purpose is to help clear many

misconceptions, to give a better understanding of and some insight into the
tasks involved in computing.
While the title of the series is Practical

Concepts, the emphasis will be on the
application and use of the concepts and
principles in practical work. The terminology used will be non -technical as
far as is possible, so that newcomers to
computing can grasp the significance of

Vincent Tseng has been a featured speaker at several conferences and seminars. He is an authority on developing
microprocessor applications. He is principal consultant for
microcomputers at ICL Dataskil, where he was responsible
for setting -up the central consultancy and microdevelopment
workshop. He is a regular reviewer for Practical Computing.
been accepted by many people, but what
exactly are we talking about?

control. So the components can be con-

Those well-known names are not microprocessors. They are merely dual -in -line

microprocessor has been configured with

packaged integrated circuits or, to put it
another way, a microprocessor is just a

computer.
When the microprocessor label can be

component. While it is a very clever com-

replaced with CPU (central processor

ponent, based on the technology which
packs a very large number of logic ele-

unit), it becomes no more and no less than
the configuration of a conventional computer. There is nothing new in the concept
of microcomputers.

by Vincent Tseng

Some people may contend that microcomputers are supposed to be the very
latest technology. This may be so in the

ments into a single integrated circuit, it
can do very little on its own. It is not a
computer but a component which can be

fabrication and manufacturing technology ;

are merely someone's opinions formulated
at sometime or other.

Restrictions

used to make up a computer.
To utilise a microprocessor as the pro-

the ideas.

They may also stimulate the more experienced towards re-examining some of
those aspects which are so often taken for
granted. An explanation of principles in
practical terms should also help those who
become involved with computer applications, as a recipient or as a manager.

As far as I am concerned, there are no
laws of computing, no hard and fast rules.
There are concepts, ideas, principles,

ways of doing things, 'practices'-which,

nected by this method. Only when a
some memory and I/O can one call it a

it is not so in the concepts of computer

True, certain ways of doing things have

cessor unit of a computer, it needs to

architecture. Most of the well -established
microprocessors have fairly primitive
internal structures when compared to
conventional present-day computers.

proved better than others, and there are
also rules, for example, in various com-

receive a logical sequence of instruction
and data patterns. The most convenient

Versatile

puter languages. But they are merely
restrictions to enforce a certain agreed

way to supply that information in an

All we can say is that we are working
with the latest technology in electronic
manufacturing and the only real pioneering is being done on the application of
computer power in areas not considered

method and there may well be other ways
of achieving the same results. Those are
methodologies, as opposed to laws, based
on opinions formulated from experience.
This is one of the basic principles of this

orderly manner is by memory elements,
which normally are of two types, Read Only Memory (ROM) and Read -and write memory (or Random Access Memory, RAM).

previously.
Microprocessors may be versatile,
powerful and even influential, but they are
not yet computers-they are merely

series. The concepts presented are all

Having equipment talking to itself is
not much use: to be useful, it needs to

opinions, albeit considered opinions.
Because of that, there is a standing and

communicate with the outside world. This
is done by input/output signals (I/O).

open invitation for readers to write and
express their opinions and/or concepts on
any topic relevant to computing, whether
or not they have beat discussed in the

The components communicate with
each other via a system called a bus. For
the moment this can be considered as sets
of parallel wires carrying signals which

series.

are either ON or OFF, therefore being

components. They are only 'state-of-theart' in the fabrication technology; the
conceptual use of micros as computers is
well -established and now conventional.
Any application making claims to be the
latest technology can be justified only if

One of the prime aims is that the series
should be a two-way conversation and a

able to carry patterns of address, data and

the application is sufficiently original.

genuine forum for the propagation of
practical concepts in computing.

Is this a computer ?
The movement of computers into small

businesses, the automation of more and
more equipment, the emergence of home
computing, and even the existence of this

magazine can all be attributed to one

thing-the new technology of microcomputers.

Readers probably will be familiar with

the names of the Intel 8080, Motorola
6800, Zilog Z-80, MOS 6502, and so on.

Full review of the Pet, Tandy, Nascom, Sorcerer, Horizon, Cromemco,
380-Z and MKI4
All the above and much, much more is contained in previous issues of PRACTICAL
COMPUTING. If you have missed them, note that only the following back numbers are
still available. October, 1978-including Pet review, Cheap Terminals and Illustrating
Basic, part I. November, 1978-including Tandy review, Kim projects, and IB part 2.
December, 1978-including Research Machines 380-Z review, Guide to choosing your
first computer, and IB part 3. January, 1979-including Nascom I review, IBM Typewriter Conversion part I, and IB part 4. February, 1979-including Cromemco review,
Systems for doctors and estate agents, and IB part 5. March. 1979-including a review
of 23 single -board computers, Stock control systems, and IB part 6. April, 1979including North Star Horizon review, Guide to VDUs for less than f1,000, Accounting
systems, and 1B part 7. May, 1979-including two reviews, Exidy Sorcerer and Science
of Cambridge MK 14; Guide to printers for less than £1,000, Order processing and
invoicing systems, and IB part 8.

There have been articles written, con-

Issues are packed with articles on computers in schools, peripheral equip-

ferences, and even TV programmes about

ment, games and Computabits. To obtain back copies, please send cheque or
postal order for 60p (overseas 11) for each issue to:

them. The media have coined the term
"the computer on a chip", a convenient

Practical Computing, 2 Duncan Terrace, London, NI 8BJ

and even effective terminology which has
PRACTICAL COMPUTING June 1979
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Initial development
THE REVOLUTION in the computer world

which has resulted in huge reductions in
the price of computer hardware has also
created many problems for users of such

equipment. When a typical computer
installation cost £100,000 or more, it was
sensible to invest another £20,000 to have
the best possible programs written.

Now we can obtain a small business
system for more in the region of £3,000 to

£10,000, the prospect of heavy costs for

software seems out of proportion. So
many small businesses faced with the
problem are deciding to write their own

and the hardware and software available.
In the progessional world of computing
the analyst has to understand the require-

ments of the user and also to know the
capabilities and limitations of the computer.

The design of a satisfactory business
system is

much more involved than

writing a programme to play Hangman or

Mastermind, since it will be in constant

It appears logical at first sight to visit
the local computer shop, pay the necessary cash for a smart new Apple, TRS-80,

Sorcerer or whatever, together with a
couple of floppy discs and a printer-not
forgetting the Basic programming manual

-and expect to have a system up and
running within a day or two. But there are
snags.

Stepping forward
The intention is to take you several
steps further into the world of system
analysis and to show how to design and
develop a computer system which will
really be effective for your own particular
circumstances.
Systems analysis can be described as the

decisions for any system.

Even if you intend to make use of a
standard system obtained from a magazine

or bought from a software supplier, the
system analysis work will still be necessary

to check that the programs are suitable
for the particular application, and to decide what amendments may be necessary.
Professional computer departments

make surprisingly little use of standard
packages, because most applications tend

by Mike Collier

to lack standard requirements and the
cost of understanding the packages and
then carrying -out the changes to make

use-possibly by several people, some of
whom may have little or no knowledge of

them suitable is likely to be greater than

systems or to use a friendly amateur
computer programmer.

mation collected. They are the critical

computers.
It may be used for many years, perhaps
even after you have departed for pastures

new, so it is worth the effort of doing
the job properly from the outset.

The decisions, such as methods of file

organisation, must be made correctly
from the beginning or the system is doomed. Any system which is not a success will

invite criticism and affect the further
advance of business computing, which
will be detrimental to all of us.

When starting to design a new computer application you should not expect
to be able to write the programs at once.
There is a great deal of work to be done

the cost of writing the system from scratch
exactly as required.

The same applies to microprocessors.
General accounting packages for £25 or
stock recording systems for £20 are on
offer. Anyone buying them, however, can
be faced with several problems.

Disadvantage
They may be written in a version of
Basic incompatible with the computer to
be used; the files may not have room for
the extra information necessary; the
package may not cope with the particular
parts coding system in use.
Consultants, of course, will often make

use of their own standard program,
because they already have a deep understanding of how they work and what they

building of a bridge between the user, or

before this can be started.

potential user, and the programmer. In

First, the existing system has to be
investigated thoroughly. Once that is

can and cannot do; as a newcomer to a

completed, it will be possible to give some

vantage.

many cases the user and the programmer
may be one and the same individual but,
even so, it is unlikely that he will be an
expert on both the application in question

thought to the question of file contents
and file organisation, based on the infor-

MIKE COLLIER designs computerised business systems, not in
terms of putting together the boxes for the businessman's office
but by assessing and organising how the software of a small computer can fit the needs of the application.
That is what systems analysis and design is about and in this
three-part series he provides an introduction for the businessman
to the basic principles, and to the practicalities, of thinking about
what you want your computer to do.
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package you would not have this adLet that not discourage you, however,

from studying programs published in
magazines to discover the assumptions
made by the writer and the techniques
used in his programs; but when it
comes to obtaining your own system, you
will fare much better in the long run if you

write your own system, or have some
professional assistance to select and
modify a standard package.

Now I will assume that the reader is
intending to design and write his system.
It may be a relatively simple mailing -list
PRACTICAL COMPUTING June 1979

Designing for small business
application or an integrated system
covering stock control, invoicing and

each time the part number has to be

business systems-say about 250
to 1,000 customers-there is no need to
use the whole of the key word; the first
two or three characters normally will be
enough to identify the great majority of
customers and to cover those few instances where it does not, we can add a

entered into the computer, thus causing
confusion to the user, who will then have

couple of numerics on the end to make the
codes.

to deal with two coding systems.

Code system

possible without destroying the usefulness
of the entire system.

accounting-with a mailing list included

If a particular product is known as

for good measure-but the approach

MCU47-29A, then calling it something
different will cause only the additional

should always be the same.

small

Today's system may be only to maintain a mailing list but you may want to
expand later to include other facilities,
and unless the files have been designed
with that in mind, you could find you

chore of having to seek the computer code

may have to change everything. So let us
examine the detail of how to do it.

Very often the code used is that by
which the part is ordered from the

If a computer system is being considered

supplier, so it is an important piece of

meaningful customer code which takes

normally it will be to replace an existing

information. Therefore we shall have to
stay with whatever weird and wonderful
coding system may have evolved over the

only four characters. We shall, of course,

manual system. So the first step is to

that manner we can obtain a

In

have to suffer this convenience to the

works. If something is missed at that stage,
it may be very difficult to introduce later.

years and make our computer system
sufficiently clever to cope with it. With all

user by making the programs a little more
complex than we would have to do for a
simple numeric code, but this is a small

Formal approach

the power of the modern microprocessor

detail in a system to which the user will be

at our disposal, this should not be too

able to relate with ease. Using this

The best way to ensure a complete
understanding is to formalise the pro-

difficult and requires only a little thought
and application.

approach, the following codes could be

understand fully how the manual system

cedures by producing a flowchart of the
various stages and decisions required. As
an example, figure 1 shows a flowchart of
a simple invoicing application using the
standard flowchart symbols.

Together with the flowchart, it

is

In other cases, there may not be a
coding system in use, Many businesses,
even large ones, refer to their customers
by name and not by any account number.
Although that is acceptable in a manual
system, using a name is much too im-

created :
J. Wilson Ltd
Caner Associates
Basic Computing
Wickstead Garages (London) Ltd
Baltic Freight Company Ltd

W101

CA01
BA01
W102

BA02

If the user cannot remember the code
for Baltic Freight he will try BA01, to

essential to obtain certain other pieces of
information-the likely volumes of each
type of transaction must be measured or
estimated; if a product file is envisaged,

precise for a computer system.
There are all the problems of spelling as

code for Basic Computing. He will then

then the number of products and the

well as doubt in some instances over the
precise title of the customer. In manual
systems, the human memory is very good

try BA02 and discover that he has the

frequency of new product creations and
old product deletions must be known;
similarly for customer files it is important
to know if there are 200 customers each
ordering every month, or whether each
order is from a customer who may never
order again.
Another important point requiring

investigation is to discover the coding
systems being used, or if none is being
used, then a suitable one may have to be
invented.

Most coding systems tend to be most
unhelpful to the computer programmer,
since they seem to be constructed of a

File methods

at handling such imprecise data and
allowing the account of J G Jones (London) to be found when someone asks for
the Jones account.

which the computer will reply that it is the

required account, all without the need for
any referring to code lists, and without the
need for the computer to do much in the
way of file -searching.

One essential point about codes is that
whenever a code is assigned to a product,

like customers ideally to be given a

customer, or whatever, that code must
never be altered unless the system user

neat, numeric code which would allow a

wishes it to be changed. That is, of course,

simple file organisation to be used-but
again we must pay attention to what the
user is accustomed. We may not be able
to handle the full alphabetic customer
name conveniently but we should try to

because the user will become familiar

For the computer system, we would

with codes over a period and any changes
on the grounds of simpler programming
methods will be condemming the user to
a lifetime of look -up tables. Most

devise a code which follows similar lines,

businessmen can use their time more

random collection of alphabetic and num-

thus giving the user the nearest thing

efficiently.

eric characters, probably with punctu-

possible to his present methods.
He expects to find the Jones account in

ation marks included for good measure. It
would be pleasant to change this complex
coding system for a straightforward

numerical one but that is not usually

the J section, so we should base the code
on the key word of the customer's title.

With the size of file found normally in

Having ascertained the volumes of
transactions, understood the workings of
the existing system and decided on coding

methods, we will then be in a position to
think about file organisation.

Figure I. Flowchart of simple invoicing application.
L'r

OMR
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UNTIL RECENTLY,

there was no easy

answer to the problems of the hire car
firm. Various systems have been tried
with varying degrees of success; ulti-

mately they have all fallen short of
requirements.

To gain an understanding of MONITOR, let us look at the existing manual

system, and especially the role of the
receptionist. It should be pointed out at

Menu approach
minicab operati
quiet period when the drivers have relatively little to do, and usually sit in the

A private hire firm can consist of one

office watching television. As the evening
progresses, it becomes busier and busier,
until at about 11 p.m., after closing time,
chaos reigns. Drivers wonder why they do
the job-next day they look at their wallets

driver or a few hundred. The firm for

and remember. The bedlam continues

which I work has 30 or so drivers, which
seems to be fairly typical. At the centre of

until about 3 a.m. until the last
stragglers reel out of the clubs.
At the office, meanwhile, the reception-

this stage that MONITOR is designed to
aid the receptionist and not to replacc that

job function-it is too important to trust
to a machine.

the operation is the receptionist. She is
usually the first contact with the customer.
She also has to deal with personal callers

ist is having a rough time. All the drivers

are out on jobs and the place is full of

microcomputer as you might think. If you were to visit a taxi
office during a busy period, you would see that the situation
cries out for re -organisation of some kind. But what exactly
does it need? Here's MONITOR, the Multi ONgoing
Information Technique for Online Retrieval.
he two-way radio, as well as making
endless cups of tea for the drivers.

When someone books a taxi, the information is written on a chit and placed on a
board in chronological sequence with the

other bookings. When a driver is eventually sent on that call, the chit is transferred to another board, where it is placed
alongside the driver's number.

At the end of the day the information
on the board has to be transferred again,
this time for permanent records. One of

6 As the evening progresses, it
becomes busier and busier, until

chaos reigns.,
the more important files used here is the

won our competition for
MIKE STANLEY
also optimises the firm's income, a not
unimportant consideration.
The re -scheduling of calls and re-routeing

of vehicles must take place every few
seconds within the receptionist's head; she

always has to know if an order can be
accepted and, if so, how long it will be
before a car can get there.
She also needs to know the prices of all

the fares-not only to give a quotation to
a customer but also for the drivers. There
are always new drivers still learning; and
even experienced ones find new places to

A TAXI OFFICE is not such an unlikely location for a

to the office, handling two telephones and

MONITOR, the idea which

go.

For the same reason drivers often radio

to ask for directions. She takes it all in
her stride, directing the driver and often

customers, many of them drunk and all
demanding taxis. Both telephones ring
non-stop, with more people wanting to
be somewhere else. There are also
bookings to be met.

The receptionist memorises a detailed
map of the town and outlying districts.
She also has to visualise where all the
cars are at any given moment, bearing in
mind, of course, that the cars are moving
continually.

If a taxi is ordered from one phone
box, it is no use sending one car there
from the other side of town if in two
minutes another car will be in that area
anyway dropping passengers.

adding useful details like "go to the back
door and knock very hard" or "watch for
the dog".

Remember that all this takes place
in a busy office with people talking, two
telephones ringing, and drivers radioing.
While she is trying to log the runs, it is not

6 Drivers wonder why they do

the job; next day they look at
their wallets and remember.,
surprising that mistakes can occur. It is a

miracle that they do not happen more
frequently.

This process of tieing -up the calls is

A good receptionist is difficult to find
and is worth a great deal to a taxi firm.

people as possible as quickly as possible. It

Inevitably, when one leaves us or is sick,
the customers, the business and the

crucial to the movement of as many
Figure I. Menu screen.

contracts file.

Contracts are arrangements made with
local firms, hotels, schools and other
organisations whereby they use the taxis

freely and are invoiced monthly as in
normal business transactions. The drivers,

however, receive their contract money
weekly from the taxi firm, which then has

to recover it from the various invoices.
As this forms a major part of the business,
it needs to be controlled very strictly.

So why introduce a computer? The

problem is that the workload is not

spread evenly, nor can it ever be. The
level of activity varies from zero to a point

where sometimes we are unable to cope

and have to unload work to other taxi
firms. On a Saturday evening, there is a
90

DATE DD/MM/YYY
MENU

DL -DRIVER LIGHT
ND -SEND OUT NEXT DRIVER
RD -REMOVE DRIVER FROM LIST
PN-PRINT NEXT DRIVER LIST
LR-LAST RUN INFORMATION
ER -ENTER RUN INFORMATION
RT-ENTER RETURN INFORMATION
EB-ENTER BOOKING
CB -CANCEL BOOKING
PB-PRINT BOOKINGS LIST
RW-PRINT ALL RUNS AWAITING
PR -PRINT ALL RETURNS
BR -DRIVER SENT ON BUM RUN
PD -PRINT DRIVER DETAILS

PM -PRINT MENU
MS -MAIN SCREEN
QT -OBTAIN QUOTE
LD-LOCATE DRIVERS
CC -CANCEL LAST COMMAND
FN -FIND NEAREST DRIVER
NB -ENTER MISCELLANEOUS NOTES
BN-PRINT MISCELLANEOUS NOTES
BL -PRINT BANNED PERSONS LIST
CL -PRINT CONTRACTS LIST
DE -DIRECTORY ENQUIRIES
PP -PRINT PHONE DIRECTORY
PI -PRINT PLACE INFORMATION
SE -SUNDRY ENTRIES

FI-FINISH
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to solving
ng problems
drivers all suffer. New receptionists are
often frightened away when they realise
exactly what is expected of them. Those
who stay take a long time to reach the
standard of their predecessor.

So what can be done? Enter the computer. The all -singing, all -dancing MONI-

TOR system will alleviate all these difficulties.

The system
MONITOR is based on the menu
approach. When the program is first
loaded it will ask for the date and display
the menu in figure 1.
The menu is a set of easily -remembered

program commands, with each command
calling a different subroutine or program
module. The advantage of this method is
that a simple skeleton system can be set up

separate file in the order in which they are

entered. The 'next driver' list is added to
by typing the driver's number when he
walks into the office.

If someone wants a quotation, the entry
is QT. The computer will ask the necessary
questions and display the price.

or from a caller to the office and are
required immediately.

Next driver

about operating the system.

If there are drivers in the office, this
list shows the order of the next seven

and later, as time and other resources
allow, the trimmings can be added to give
a more sophisticated system.
The menu can be displayed at any time
by typing PM (Print Menu) or by typing
an invalid command.

on a call the receptionist types ND and

the run number. The computer will
print-out the number of the next driver

available. The receptionist has the option
of accepting this or over -writing it with
another number. The screen is then
updated by the 'calls list' moving up one

place and the next -driver list moving
down one place. The information is also
written away to a file on disc.
To enter a booking, type EB. The com-

fingertips.

From the point of view of the
means that the loss of a

business it

receptionist will not be detrimental to
everyone concerned; the special know -

The all -singing, all -dancing
MONITOR will alleviate all

the difficulties.,

puter will respond by asking a series of
questions such as 'Where from?", "Where

supply its own run number and write the

ledge and skills required are not confined
to selected individuals but are available
freely to anyone who can push a button.

details to a file.

The bookings have to be sorted into
order. As it would be impracticable to sort
them physically each time a new booking

is entered, they would have to be sorted
logically using record pointers.
`Runs waiting' are entered similarly by
typing ER. They, however, are stored on a

The system does not end with this
program. The file which has been output

during the week is input to a batch run
during a quiet period, such as Sunday
morning. This consists of a suite of programs which will go through the work

I RUNS WAITING I

nn
nn

TO

nn
nn

TO

nn
nn

This shows the next six scheduled calls.

QUOTED

It contains a run number which is used
later, the departure point and destination
of the call, the time the call is due, the

`BOOKINGS/RETURNS I

price quoted (if any), an indicator to
differentiate between bookings and
returns, and a driver's number if someone

has been assigned specifically to a par-

ticular run. The difference between a

HH.MM

TO

HH.MM

TO

HH.MM

TO

HH.MM

TO

HH.MM

TO

HH.MM

QUOTED

on a return the driver who carried the

QUOTED

passengers originally will usually collect
them later.

QUOTED

Runs waiting

QUOTED

This is simliar to the bookings and

PRACTICAL COMPUTING June 1979

TO

QUOTED

booking and a return, incidentally, is that

returns, except that the calls have not been
booked. They result from a telephone call

NEXT
DRIVER

TO
QUOTED

QUOTED

Calls list

(continued on next page)

Figure 2. Main screen.

The main screen (type in MS) is the
one displayed throughout most of the day.
Shown in figure 2, it is divided into three
parts which, with a colour graphics
system, could be in different colours.

All the
information she requires is literally at her

drivers to be despatched. To send a driver

to?", "What time?". The system will

s The process of tieing -up the
calls is crucial to the movement
of as many people as possible
as quickly as possible.,

The question -and -answer technique is

employed throughout, so that by constant prompting from the computer the
receptionist has very little to remember

QUOTED
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ELF II

110

THE TRIED AND TESTED (continued from previous page)
MINICOMPUTER done during the week to produce the
SYSTEM following reports:
THAT EXPANDS Driver's report
driver will receive one. It shows
TO MEET himEach
what work he has done, how much
have earned (excluding tips) and
YOUR NEEDS hehowshould
much contract money he has due, less

Map

THE ELF II BOARD WITH
VIDEO INTERFACE
5+

the amount he owes for the settlement
fee, radio rental, sign rental and tea

RCA 1802 8 -bit microprocessor, with

money.

256 byte RAM-expandable to 64K
bytes

NOW ONLY

£79.9

SPECIFICATION

'RCA 1861 video IC to display
program on TV screen via the RF
Modulator

VAT£6.40

Single Board with:
Professional hex keyboard-fully
decoded to eliminate the waste of
memory for keyboard decoding circuits
Load, run and memory protect switches
16 Registers

Interrupt, DMA and ALU
Stable crystal clock
Built in power regulator
5 slot plug in expansion bus (less
connectors)

Manager's report
This is a condensed version of the

drivers' reports. It shows how many runs

It would be impracticable to
sort bookings physically each

time a new one is entered.,

To: Newtronics (The computer division of HL Audio Ltd)
138 Kingsland Road, London E2 8BY

01-739 1582

Please send me the items ticked below:
(Choose either components or wired and tested units)
INC. VAT
ELF II KIT COMPLETE WITH FULL WIRING INSTRUCTIONS AND OPERATING MANUAL
8635
ELF II KIT WIRED AND TESTED
107.95
ELF II DELUXE CABINET
24.85
POWER SUPPLY (6 3V) FOR ELF II
5:40
EXPAND YOUR ELF II with the following hardware, a comprehensive range that is being continually
increased through research and development.
GIANT BOARD KIT-includes a system monitor/editor that works on all 64K bytes of possible
memory; a cassette I/O routine for recording programs on an ordinary cassette; two 8 bit parallel I/O
ports with handshaking for connecting the ELF II to a printer and ASCII keyboard or any 8 bit
parallel interface. The serial RS232 and 20mA TTY I/0's allow connection to printers, terminals or
any serial I/O device
37.80
GIANT BOARD WIRED AND TESTED
5940

4K STATIC RAM BOARD-Add up to 16K on board. ELF II will accept up to 64K and is
addressable to any page to 64K. Requires ELF II expansion power supply
7560
4K STATIC RAM BOARD WIRED AND TESTED
9715
EXPANSION POWER SUPPLY-required when adding 4K RAM Boards
2052
ASCII KEYBOARD-Complete with connector to plug directly into the ELF II Giant Board and
is powered by the ELF II Expansion Power Supply. The ASCII Keyboard follows the standard
typewriter configuration and generates the entire 128 character ASCII upper/lower case set with
96 printable characters, with onboard regulator, parity logic selection and 4 handshake signals
ASCII KEYBOARD WIRED AND TESTED
76.22
R.F. Modulator to use with T.V.
3.00
ASCII DELUXE CABINET
16.22
KLUGE PROTOTYPE BOARD-accepts up to 35 IC's in 40, 24, 22, 18,16 pin formats with space
available for an onboard regulator
13.82
86 PIN GOLD PLATED CONNECTORS (One required for each add on board)
4.32
ELF II LIGHT PEN TO WRITE OR DRAW ON TV SCREEN
7.02
AVAILABLE SHORTLY TO EXTEND THE SCOPE OF YOUR ELF II VIDEO GRAPHICS BOARD
THE SOFTWARE that makes ELF II an ideal machine with which to learn computer techniques rapidly
ELF II TINY BASIC CASSETTE TAPE-Makes programming even easier
Commands include: Save, Load, Let If/Then, Print, Goto, Gosub, Return, End, Rem, Clear, List,
Run, Plot, Peek and Poke. TINY BASIC ALSO INCLUDES: 16 bit integer arithmetic ± x = ( ) and
26 variables A -Z and also comes fully documented with an alphanumeric generator for direct display
on your TV
1458
ELF -BUG Monitor Cassette eliminates the need to single step through a program to find the
contents, with the ability to run and edit from any point in the memory
14.58
'SHORT COURSE IN PROGRAMMING' by Tom Pittman. Written specifically for the ELF II as a
step-by-step course which fully exploits the potential of ELF II
4.00
'SHORT COURSE IN TINY BASIC' by Tom Pittman teaches how to program in Tiny Basic
4.00
RCA 1802 Users Manual
4.00
AVAILABLE SHORTLY TEXT EDITOR ON CASSETTE, ASSEMBLER ON CASSETTE,
DISASSEMBLER ON CASSETTE
enclose cheque/PO No.
for £
(Add £2 post and packing for orders over £20)
or charge
Barclaycard No.

each driver has made, the amount they
owe or are owed, and the contracts for
each driver.

Invoices
This is the automatic invoicing of
contracts. A summary report is also

produced for the files. The invoice print

would be optional as it would not be

`By constant prompting from
the computer, the receptionist
has very little to remember
about operating the system.,

required every week. The contract details

are carried forward until invoices are
produced.

In addition, a history file would be
produced. It would be used as and when
the need arises-for instance in producing

graphs or bar charts to show how the
business is faring. Or it could be used to
show distribution analyses, useful for

I

planning fare increases.

Access Card No.

Finally, there would be a general
accounts program for handling the settlements, rent, rates, gas, electricity, wages,
advertising and so on.

Name

Address

Signature

Hours of business: Mon -Fri 9.30-5.30, Sat 9.30-1.00
Dealer Enquiries Welcome
Telephone Orders Accepted 01-739 1582

The only thing this truly remarkable
system could not do is make the tea.

[2]
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Program et ihe Year
Award

Practical Computing
welcomes you to its first Program
of the Year Award, in which
you have a chance to write a
program and make some money
in the process.

Awards

Two classes of awards will
be given:

How to enter

A project may be submitted
by an individual or a team and
any number of entries may be
submitted, provided each
conforms to the rules and
provided each includes the
following :

a completed entry coupon.
A complete description of the
program, which must

A Grand Prize-to the best

conform to the Guidelines for
Documentation. You must
keep one copy for yourself, as
no entries can be returned.

overall entry.

A first prize in each of the

five categories listed below,
plus on extra prize awarded

The program must have

to the best entrant under 18
on June 15, 1979.
The Grand Prize winner
will receive The Practical
Computing Program of the Year
Challenge Cup and a cheque for
too.
First Prize winners will
receive the Category Winners'
Cup and a cheque for £5o.
First Prizes will be
awarded for the following
categories:
1. Business and administration
2. Sciences and mathematics
3. Computer Art
4. Games and simulations
5. Education projects
In all there will be seven

winners-the Grand Prize and
the Best Under -18 Entry plus
the five First Prizes.

What you have to do

The judges are looking for
good programming projects. By
this we mean a program (or
groups of programs)
characterised by:

an imaginative and/or useful
application-we do not want
elegantly -coded programs

which do nothing

full documentation-we need
some evidence of a
thoroughly thought-out
approach.

been tested thoroughly and
run successfully on a
computer, and entries should
be accompanied by a listing
of the program and samples
of the output produced.

Guidelines for
Documentation

The documentation must
be good enough to allow
someone else to use the
program easily; as well as being
complete and comprehensive, it
must also be readable,
preferably typed.
The program description
must be organised as follows:
Cover page

Program title, entrant's
name and address.
Single -page summary

Program title, category, the
computer and programming
language used, the
configuration needed to run the
program (how much memory is
necessary, types of input/output
needed, auxiliary storage
requirements), and an outline of
the purpose or objectives of the
program, the problem it solves,
and its restrictions or
limitations. Include any features

program. Please do not send
punched cards, floppy discs, or
paper tape.
All documentation and
supporting data of your project

which distinguish this program
from others of the same type.
Statement of the problem

This section states what the
problem is, though not HOW
you solve it, which follows on
your next page.

should be bound-for example
in a cardboard folder or ring
binder. Please remember that
we consider the documentation
of projects to be as important as
the development and debugging
of the program.
All entries become the
property of Practical Computing
and cannot be returned. World
rights transfer to Practical

Program description

This is a statement of how
the problem was solved, what
methods you used, the number
of instructions involved, and the
time required to run the
program on your computer.
You should include a flowchart
using standard flowcharting
symbols and techniques.

Computing. Royalties will, of
course, be paid if the programs
are marketed subsequently,
subject to agreement with the
authors.
All projects will remain
confidential until the end of the
competition. The winners will

Input 'Output

Sample input formats and
fully -documented output
samples for the reports
produced should be included.

be published in the September

issue of Practical Computing.
The judges' decision is final and
no correspondence will be
entered into.

Operation

This section covers the
operation of your program. If it
requires any user intervention
during the run, or any special
preparation bafore it, this should
be noted here; your file formats,
if you use them, should also be
included.

All entries must be
received by Friday, June 15,
1979.

Appendices

We must have a listing of
the source program, sample
input/output forms, and the
results of several runs which
show the features of your
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We're moving
lock stock and micros.
ITHACA AUDIO
S-100 bus products from the experts.
Z-80 cpu board.
Featuring:
* On board 2708 EPROM.
* Power -on jump.
* Selectable wait states.
* 8080 or Z-80 I/O addressing modes.
* DMA.
* 2.0 MHz or 4 MHz.
* Power: 8v 1 Amp, + 16v 100mA, -16v 50mA.
£26.25.
£131.25
£153.75

Bare printed circuit board
Assembled and tested 2MHz
Assembled and tested 4 MHz

K2 Disc Operating System
Features:

*
*
*
*
*
*

*
*

Text Editor (TED).
File Package (PIP)U.
Debugger (HDT).
Assembler (ASMBLE).
HEXBIN.
1 copy.
System Generator (SYSGEN).

On 8" floppy disc.
Cost: £56.25

All the boards come with full
documentation:
£1.00
£1.50
£0.25
£0.75
£1.00
£1.00
£5.00

Z-80 cup board manual
Zilog reference card
8K byte static RAM manual
Eprom board manual
Visual display board
Disk interface board
K2 operating system

Prototyping board
Featuring:
* Capacity 70 off 14 pin sockets.
* Accepts any size sockets.

*

Optional split power rail.
Selectable voltage regulators:
1. off 5v 2. off 5v or 12v
Cost £18.75
Please add 8% VAT on all boards.

*

8K Static RAM board
Featuring:
* Memory protect.
* Power on clear.
* Selectable wait states.
* Two independent 4K halves.
* Fully buffered.
* Uses 2102L-1.

ECt 20 slot mother board £54.50

* Power requirements: +8 volts 1.4 Amps.
£18.75
Bare printed circuit board
Assembled and tested (450nS)
£123.75
£146.25
Assembled and tested (250Ns)

S-100 bus socket and card guides £3.95

27 08/27 16 Eprom Board
Features:

*

16K bytes of 2708.
32K bytes of 2716.
Bare printed circuit board
Assembled and tested

or *

Horizon double
density discs at
single density
)
prices

£18.75
£63.75

Video Display Board
Features:

*

*

'64 characters by 16 lines.
Full upper and lower case Ascii plus Greek
characters.
7 by 9 dot Matrix.
Display modes 1) Normal
2) Reverse video
3) Blinking cursor
Memory addressable to any 1K page.
Software driven, simulates:
1) cursor control
2) strolling
3) paging
CP/M or Ithaca Audio K3 compatible.
Power requirements: + 8v 850mA
+ 16v 55mA

Bare printed circuit board
Assembled and tested

-16v 150mA
£18.75
£108.75

Disk Interface Board

One double density
Mini Floppy (180K
Bytes)
16K Fast RAM
Serial I/O Interface
DOS/BASIC

....HRZ-16W £1,265

S-100 MICROBOX
(6 slot card cage with power
supply and motherboard with 3
sockets fitted).
£195.00

also CROMENCO Z2
plus supporting boards
Full range of N.L.
VDUs

Features:

*

Controls up to 4 single or double sided
drives.

Data protection during power down.
Supported by the proven K2 operating
system.
Bare printed circuit board
Assembled and tested

£26.25
£131.25

16K UPGRADE KITS

SORCEROR
Plug in ROM Cartridges
S100 Expansion Unit
Cassette Interface
Z80 C.P.U.

User definably graphics

our new address is
Newbear Computing
Send for catalogue. Callers welcome Mon -Sat 9.00-5.30
40 Bartholomew St.,
but please phone us first on 0635 30505. Visit our Northern
office at 2A Gatley Road, Cheadle Cheshire. Tel 061-491-2290.
Newbury, Berks.
TRS 80 £99.50
Apple II £99.50

Sorceror £99.50
guaranteed - easy to fit

Postage and packing 50p
Barclaycard and Access Welcome.
Minimum official order £10.00.

ALL MAIL ORDER TO NEWBURY.
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Computabits

Multiprocessor
systems
by Nick Hampshire

100 mem)

one machine to another. At the other
extreme, each user's system could be con-

is

nected to a central controlling machine

being put is data retrieval and storage, but
to add expensive mass storage to cater for
extra users is not necessarily justified.

with a large common data store.
This set-up might even be cheaper than

The reason for such systems lies

in

cessor, since a low-cost machine like the

mainframe and minicomputers, where the
processor was the most expensive item in
a system. Now you can buy a 6502 or 8080
for less than £10, so why use only one processor in a system?
Microprocessor chips are not very fast
or efficient compared even to minicomputers, so why reduce the speed to an
almost unacceptable level by making one

Pet with dual floppy discs is only twice the
price of a VDU.

micro if the application to which it

a multi-user system with a single pro-

This is not the only kind of use for a
multi -processor system. Considerable
advantages can be obtained by incorporat-

ing more than one processor into a computer system, principally in terms of processing speed and power.

In the standard micro -plus -disc system,
the processor controls disc access and data
transfer with the disc software occupying
4K or 5K of memory. By using a separate

eight users?

It is the peripherals which are the most
expensive part of a system. With a lowpriced system like the Pet, a printer will
cost more than the computer and a rigid

micro exclusively to control the disc,

disc subsystem more than 10 times as

access can be speeded, new options added,
and the memory space occupied formerly

much. Surely it is more efficient to have a

number of cheap processors sharing a

by the disc controller released for the

few expensive peripherals than a conventional multi-user system running off just
one processor?
This approach is known as distributed

user's software.

processing. Each user has a small low-

Pet peripherals.

cost computer. Each of the small machines

A true multiprocessor system is not
created by connecting a group of com-

This is the approach which has been
taken by Commodore is the design of its
new Pet disc system and also in the other

could run programs in a high-level language like Basic. They could incorporate

puters or by placing microprocessors in

dual mini -floppies for user data and pro-

L156.50

'TEXAS 158 (New Key prog 480 steps or 60 mem)
860-00

"TEXAS PCIOOC (New updated Printing Units for
7158/T159)

L140.00

'TEXAS TI57 (Key Prog 8 Mem. 150 Key Strokes/50
Pros Steps)
TEXAS T133 (as T130 but 3 Mem.)

£25.00
C1395

"'TEXAS T145 (8 Dig slide Rule with Exp Mem
Green Display)

8195

32 key strokes)

L42.95

"TEXAS 42MBA (10 Dig Fin/Stat Pros 12 Mem

"TEXAS TI PROGRAMMER
(Hexadecimal Oct)
L46-50
"TEXAS 7151/111(New 8 Dig + Exp 10 Mem 32 Prog
Steps, Stat/Sci)
026-30
TEXAS TI25 (LCD Sci/Stat)
L18.90
TEXAS T150 (As above but with 2 Con. Mem) 423.00

SPECIAL INTEREST

TEXAS TI58 or TI59

with Pre -Programmed Applied
Statistics Module
This branch of applied mathematics
is useful in many fields: from
medicine to political science and
quality control to mechanical design.
Module Includes:

Random Number Generator
Data Entry Programs
Means and Moments

Histogram C
ion
Theoretical Histogram
Data Transforms
t Statistic Evaluation
Contingency Table Analysis
Two-way Analysis of Variance
Rank Sum

Multiple Linear Regression
One Way Analysis of Variance

Normal Distribution
Binomial Distribution
Chi-Sq
Distribution
t & F Distribution Diagnostic

Speeding access

micro perform the processing for up to

0285.00

'TEXAS TI59 (New Card prog 960 pros steps o

printer.
Data transfer between users could be as
simple as the manual transfer of discs from

One could justify a rigid -disc system
with up to 100MB controlled by a

SPECIAL OFFER

TEXAS T159 together with PC100C
(Complete as manufacturers specifications)
TEXAS/HP Accessories available

gram storage; perhaps they could have a

MORE manufacturers of microprocessor based computers are offering systems with
10MB discs and multi-user capability but
the logic of this is doubtful.

CALCULATORS -SCIENTIFIC

(continued on next page)

Figure I. Multiprocessor System Design.

'TEXAS T158
with Applied Statistics
"TEXAS T159 with PC100C
& Applied Statistics

010.00
L305.00

SUMMER SALE
TEXAS TIS9 Calculator (complete as manufacturer's

spec.) PLUS statistics module & extra set of 40
Blank Prog. Cards with wallet etc.
ONLY C180

CBM S6I (Stat + SCI 6 Mem NS Div Chi Sq. Die,
Lin Regr, etc.)
"'CBM 9190R (as 4190R but 9 Mem)
CBM Pro 100 (72 Step Prog)

HP 19C (Cons, Mem, Key prog, Printer)
HP 29C (as 19C but no Printer)
HP31E (New Sci replaces HP2I)

HP32E (Adv Sci with Stat)

L46.00
L27.50
/29 -so
L129.00
£93.00
835.00
C50-00

HP33E (8 Mem Pros. Sci/Stat)
C64.00
' HP 67A (Card Pros, 224 Steps 26 Mem)
£257-75
'HP 97A (Fully prog, with Printer)
1422.1))
'CASIO FX20IP (Sci, 11 Mem, 127 step Key Frog)
Fortran System
44450

CASIO AQ 2000 (LCD Cal 3 -way Stop Watch/

Alarm plus calendar)
422-00
CASIO FX3100 (New version of FX3000-LCD Sci/
Std/div. Poles Rey etc)
422-50
CASIO FX8000 (as above + Stop Watch/Alarm)
£27-73

THE COMMODORE PET
COMPUTER
with 8K bytes RAM 2001-8
A complete personal computer
that operates anywhere by simply
plugging into Mains supply. Allows
communications directly from BASIC
to IEEE -4668 standard devicesCassette, Video Display Unit
& Keyboard built into PET.
Fully guaranteed Warranty to CBM
complete only 4550
PET 2001116N 8675

Central

Central

NOW IT'S YOU AGAINST

processor

processor
memory

'COMPUTERS'

I/0

Address bus

Central
processor

Data bus

Control bus

Borris the most advanced chess
computer yet. Borris is ideal for
learning and improving your chess
game from beginner to master.
Borris can play against himself
has Alpha -Numeric prompting to
help improve play and by simple
switching you have facility to follow
Borris's 'thinking while he analyses
position before making a move.
Walnut case wooden chess men
board mains adapter etc. £16481
Chess Challenger '10' (10 Levels of
beginner to master)
8I42.60

FREE-Mainsich
included."
GOODS FULLY GUARANTEED.
PRICES EXCLUDE VAT (ADD 8%)
BUT INC P. & P. CHEQUE WITH ORDER
Company/hospital and Government orders
accepted by phone.
Barclaycard/Access accepted by 'phone

Tel. : 01-455 9823
Local

Local

Local

processor

processor

processor

2

3

EXPORT ORDERS WELCOMED
Air Freight/Air Post Delivery.
Quotations on request.

MOUNTAINDENE
22 Cowper St. London EC2
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(continued from previous page)

all the peripherals. Communication between processors in both these methods is

via an I/O channel. The problem with
DEVON AND CORNWALL

communication via an I/O channel is that

COMMODORE PET

flexible than communication between two
blocks of memory in the same system.
So in a multiprocessor system it is desir-

it is

Demonstrations & Supplies

considerably slower and far less

most of a processor's time, especially if
sampling frequencies are high and there
are several multiplexed inputs; using a
sub -processor to do this frees the central
processor for more essential tasks.
Another example would be the use of a
local processor to control a high -density
graphics display, so that the control pro-

cessor could plot points and lines by
giving their co-ordinates to the sub processor.

A. C. SYSTEMS

able to have all the processors sharing

53 Magdalen Road,
Exeter. Telephone 71718

common address, data and control buses.
Each processor thus becomes a memory

Personal Service PETSOFT
DEALER

block with processing capability.
Such a system would be hierarchical in

of local processors is that they can change
their function under control of the central

structure with a control processor and a
set of local processors, each sharing a
common block of memory with the con-

processor. The programs in each local

NEW DISTRIBUTORS
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trol processor. Figure 1 is a block diagram
of such a system.

Perhaps the most interesting property

processor, whether in shared or unshared
memory, can all be loaded from the central

processor and can thus be changed at
any time under control from the central
processor.

EXIDY SORCERER
16K-E751
32K-E850

Three-way split

Disc from £439
Total Business Systems £3100

the most interesting and potentially the
most powerful. The virtue of such a sys-

Of the three forms of multiprocessor
systems mentioned, it is the last which is
tem lies in the fact that the sub -processors

SAE for list of Sorcerer Software.
Blank cassettes computer quality.

can relieve the main control processor of
much time-consuming work and thereby

6 X C10 plus 6 x C20 for £5 inc.

increase the processing speed of the
computer.
The sub -processors could, for example,

Basic Computing,
Oakworth Road,
Keighley, W. Yorks.
Tel: (0535) 65094.
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processing time is thereby reduced to onethird of that for a single processor.

By storing the subroutines in the sub processor memory blocks, we can give the

central processor program the facility of

COMPRISING PURPOSE-

self-executing subroutines, a feature which

BUILT AND OFF -THE -SHELF
SOFTWARE
CONTACT CHRIS HOLBROOK

would be very useful in any real-time
simulation program where several complex variables must be calculated at the

ON 0633-841691/50528
(24 hrs)

same time.
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Vets for Pets

E

=

-

.,..
Anita Electronic Services (London) Ltd. E.
are specialists in the repair and service of
Commodore Pets.
=
We offer a fast on -site service, or alter- EE natively repairs can be carried -out at our ..= workshops should you wish to bring in E
--

C2 could be split between three processors

-one processor doing A2, another doing
B2 and the third doing C2. All the main
processor does is add the three results;

MICROMEDIA (SYSTEMS)
NOW OFFER
PROFESSIONAL
CONSULTANCY
ON ANY COMPUTER -BASED
SYSTEMS
SOFTWARE SERVICES

=
=

calculate the arithmetic functions which
normally consume a good deal of processor time. A calculation like A2 + B2 +

your Pet.
Pet maintenance contracts are available

.

r= -

E at very competitive prices. Trade inquir- E
7=- ies welcomed.

=

E

Powerful
Although only 4K of memory may be

shared by the local processor and the
central processor, there is no reason why

the local processor cannot have up to
64K of memory and I/O. By giving each

local processor I/O circuitry to its own
terminal, a very powerful multi-user system can be created where each user has

his own processor, and the role of the
central processor is one of system control
and data access from a mass storage device.

In my own experimentation in this
field, I have used the 6502 microprocessor
for both the control and local processors.
The 6800 could be used equally well. The
reason these two microprocessors are
preferred over, say, the 8080 lies in the
method used to allow two processors to
share a common block of memory.
The 6502 is especially well -suited,
since addresses are transmitted on the address bus during the 01 clock/pulse and
data is transmitted on the data bus during
the 02 clock pulse; bus conflicts between

two processors can be eliminated by
having the two processors run opposite -

phase clocks. When the control processor is in phase 1, the local processor
is in phase 2.

Buffers
The only requirement with this system

is that the memory shared between the
two processors must have a very fast access time if the two processors are to run
at full speed. In this way the operation of
each processor is transparent to the other,

and to the central processor each local
processor looks just like an ordinary
block of memory.

To ensure the complete separation of
the two address buses, the address lines
from both processors are fed into an address demultiplexer. This device consists
of two sets of tri-state buffers, the outputs
of each corresponding pair of chips being

tied together to give the address bus for
the local processor memory.
The buffers are arranged so that if the
control pulse is high, the central processor has control. The control input to
the tri-state buffers comes from an address decoder on the central processor
address bus, which also functions as a

For further information tel. or write to:- F_
=
=
=
John Meade
=
=
Anita Electronic Services,
=

If instead of a terminal a local processor was interfaced to, say, a multi-

memory block select line.
is

01-253 2444

channel analogue -to -digital converter,
the sub -processor could be devoted solely

E

to inputting and processing data from
that device, with the processed data
being stored in the common memory
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This kind of application can often take

= 15 Clerkenwell Close, London ECI
E

=

We also specialise in the repair of all
makes of office equipment.

=_-

=
=

511111111111111111011:11111111111111111111111111111111111111111111111111111
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block.

This line, together with the R/W line,

used additionally to control a

bi-

directional data bus buffer which isolates
the data buses of the two processors, ex-

cept when the central processor is accessing the local processor memory block.

The remaining two inputs to the local
processor are the 01 and 02 clock lines
PRACTICAL COMPUTING
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Computabits
which are generated by the central pro-

cessor. Before entering the local pro-

Figure 2. Memory Map of
Shared Memory Block.

cessor, those two lines are inverted so that

I FFF

the 01 line becomes the 02 line and vice

versa, thus ensuring that the two processors run on opposite phase clocks.

rl

1400-1FFF
Local processor shared
Program area

TOPMARK

1300-13FF

To guarantee further correct timing, the

Output buffer

02 clock line is used to enable the address decoding logic of the local processor, so that the memory is selected
only for access by the local processor
during the time it is not being accessed

Computers

1200-12FF
Input buffer

IIFF-Status register
1100-11FE

by the central processor.
As you can see, the hardware required
to implement each local processor is not

Interrupt handling routine
1080-I OFF

Reset routine

very complex and it would not be too
difficult to add extra processors to an
existing computer-a Kim, a Pet, or a

1000

1000-107F
Program relocator

bytes each a single byte status register

super S100 system.

and 512 bytes of control software.

The input buffer is used to store data

Biggest obstacle
The software required by such a system is, however far from simple. The

required by the local processor in its calculations and supplied by the central processor, and could be organised as a first -

first -out (FIFO) buffer. The output

problem of creating viable software which
can utilise a multi -processor system to its
maximum potential has posed the biggest

in

obstacle to the widespread use of these

the local processor calculations for use by
the central processor.

systems.

buffer is the same as the input buffer, ex-

cept that it is used to store the results of

Two requirements must first be satis-

The control software consists of a set

fied. The central processor must be able to
write not only to the local processor me-

of three routines, the first of which is used

mory space but it must also be able to
control the local processor by generating
signals on the Re -set and Interrupt lines.
An I/O port on the central processor can
Figure 3.
Bit 7

Byte

to service interrupts. Its starting address
is stored in the interrupt vector at address
FFFE and FFFF. Next is the re -set servicing routine,

located at an address

pointed to by the contents of the re -set

Contents of Status Register.
Bit 6
Reset
status

Status

Bit 5
Input

Bit 4

Bit 3

status

status

Busy flag

Output

Set if

Set if

Set if

Set if

Set if

local

local

local

local

processor
is in

local

processor
is in
reset
sequence

processor

processor
has output

processor
is busy

interrupt
sequence

APPLE II

ready for
input

Bit 2

Bit

IRQ

Reset

request

request

Central
processor

Central

readyif
interrupt
e
ifresqutest

I

processor
reset
request
set

Bit 0
Relocate
request

If set
then

Simply the best!
Full details from Tom Piercy on
Huntingdon (0480) 212563 or circle
enquiry card.
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MICROMEDIA (SYSTEMS)
SYSTEMS BASED ON
PET 2001

NORTH STAR HORIZON
EQUINOX 300
EXTENSIVE RANGE OF
PERIPHERALS AND
APPLICATIONS SOFTWARE.
TRAINING FACILITIES AND
SEMINARS
CALL US TO DISCUSS YOUR
APPLICATIONS ON

0633-841691/50528 (24 hrs)
Circle No. 182

shared

memory
relocated

be used for this purpose with separate
outputs going to local processor Re -set
and Interrupt inputs.
By generating a pulse on one of these
output lines, the central processor can
re -set or interrupt one of its local processors. This feature is very important
during power -up and initialisation and
also allows the central processor to synchronise its own processing with that of
one or more local processors.
The second requirement is the creation
of a protocol for communication between
central processor software and local processor software. To achieve this the area

vector in location FFFC and FFFD.
The third is a re -locator and is used to

of shared memory must be divided to give
fixed locations for input and output variables, status register, program and control
software.
Obviously the way the division is made
is the prerogative of the system designer
but Figure 2 is a suggested memory map

control software is controlled by the con-

shift programs or data loaded into the
shared memory block by the central processor to an area of memory in the local

WE PROGRAM MICROS
*Occasionally for Ohios*
*Periodically for Pets*
*Also for Apples*

processor not accessible to the central
processor.

Control routines
These control routines are located in
the shared memory block because they
will probably vary slightly, depending on

S Soitmwe Services
14 Herbert Street, Dublin 2, Ireland.
Tel: 765197.
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the current application of the local processor.

The functioning of input, output and
tents of the status register, the contents

of which are shown in Figure 3. The

for a 4K block of shared memory stored
at local processor address 1000 to 1FFF
hexadecimal; 1K bytes are allocated to

individual bits in this register can be set
or read by either processor; they are used
to show either the current status of the
local processor or to signal to the local
processor that a particular control function must be performed.
Thus, since a local processor can be

the input and output buffers with 256

(continued on next page)

MAILING SERVICES
Computer held files, Selected
outputs on labels, letters, envefor Mailing
Sorted
lopes,
Mailing
Complete
Rebate,
Shots Assembled & Posted,
Order
Responsf,s,
Coupon
Files, Media Analyses etc.
NLDS, ROTHWELL, LINCOLN

0472-89346/7
Circle No. 184
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(continued from previous page)

Figure 5.

interrupted by an external device as well
as by the central processor, the setting of
the interrupt flag in the status register by

Local Processor Memory Map.

the central processor indicates that the

COMPUTER

interrupt was from the central processor.

SERVICES

status flag to indicates to the central
processor that data is ready for it in the

Similarly,

the setting of the output
1

output buffer.
The remaining 3K of the shared memory block is available for use as a program

Agents for North Star Horizon.
Personalised software for small
business applications. Stock
control, accounting, estate
agents package, mailing list

area. It is there that subroutines directly
under the control of the central processor
but run by the local processor are stored.
Obviously a limited number of local
processors can be attached to the central
processor; a practical limit would prob-

programs.

ably be 16 processors each with a 2K

50, Chislehurst Road,
Orpington, Kent
Tel 66-26803
evenings 0474-872630

shared memory block. The memory map
for a proposed central processor with six

RETAIL COMPANY
situated in
Midlands or south of England.
Advertiser would consider
partnership or any propositions.
Finance immediately available.
Tel: 0635 200854

Easy Manufacture or Assembly

for YOU?

0

We

specialise in building electronic sub -

0 assemblies through to complete units to 0
O YOUR detailed specification with free
0 issue or our bought out parts. "One offs",

short, or long runs. For all enquiries
contact: 0
George Nall,
Mailman Power Products,
la, Dakeyne Street,
Carlton Road,
Nottingham
Tel: (S.T.D. 0602) 584316

!.xxxxxxv...x.v.x.v..v..xxxxxxxxx.....xx.N.xxxNwsxxxxx:,

A000-FFFA
Central processor operating
Software in ROM

9000-9FFF
Control register I/O
8000-8FFF
General purpose I/O

7000-7FFF
Local processor 6
6000-6FFF
Local processor 5

4000-4FFF
Local processor 3
3000-3FFF
Local processor 2
2000-2FFF
Local processor I
1000-1FFF
Program memory area
0200-OFFF
Variables and input buPers

0100-0IFF
Stack

0000-0OFF
Page zero variables

32K or 48K available

CP/M Disk Operating System Standard
TEXT PROCESSING-COBOLFORTRAN available

EXPANDABLE-Add-on Hard Disk System
up to 28 Megabytes per drive
MODATA ARE LOOKING FOR
DEALERS AND DISTRIBUTORS

Variables-buffers and program
memory area

0100-01FF
Stack

0000-DOFF
Page zero variables

local processors is shown in Figure 4.
As I have already mentioned, the memory area of the local processor is not re-

maximum of 448K bytes of memory.
Figure 5 shows the memory map of a
proposed 64K local processor.

Thus multiprocessor architecture can
be expanded by adding a third level to
the hierarchy, so that each local processor has its own local processors. Adding extra levels to the hierarchy, though,

would probably make the system very
difficult to control.

Multiprocessor systems are not new
and many of the world's largest computers
are, in fact, multiprocessors, including the
ultra -fast parallel processors used in

weather forecasting and image analysisthough they would not use microprocessors but a special dedicated circuit
for each processing element.
As yet, only one product has reached

the low-cost micro systems market on
either side of the Atlantic-an intelligent
memory board produced by Semionics,
described as a content -addressable parallel -processing 4K bytes memory board
with its own instruction set.
There are many people interested in
this subject, though, and I am sure that
within the next 12 months we will see
some very interesting product developments. In my opinion, the multiprocessor

is the next step forward in the microprocessor revolution.

Reducing errors
IN DATA PROCESSING the fact that a file has

ates

1 Megabyte of Floppy Disk storage
on two single sided 8" Shugart drives
64K bytes of Main Memory Standard

0200-OFFF

with six local processors there could be a

Circle No. 187
30 St. Johns Road,
Tunbridge Wells,
(STD 0892) 39591.
Digital Microsystems DSC-2
Low Cost Computer System incorpor-

1000-I FFF
Shared memory block with central processor

Figure 4.

5000-5FFF
Local processor 4

Circle No. 186

2000-7FFF
Local processor program area

Central Processor Memory Map.
FFFA-FFFF IRQ and RESET VECTORS

COMPUTER

8000-9FFF
General purpose I/O

stricted to the memory shared with the
central processor and it could be the full
addressable space of 64K. In a system

Circle No. 185

WANTED

FFFA-FFFF IRQ and Reset vectors

A000-FFFA
Local processor operating system in ROM

been verified is no guarantee that the file is
error -free. If the source data is incorrect,
verification will not show any errors,

apart from mistakes made in encoding
from the source to the media.

The most common cause of source
errors is handwriting, where sometimes it
is difficult to differentiate between letters

and numerals. Most computer installa-

tions require data collection documents to
be completed in capital letters and a
standard is used to reduce the mis-reading
of data.

For example, the letter I must be 'top
and tailed' to avoid being taken for
numeric 1; zero is crossed to differentiate
from the letter 0; Z is crossed so that is is

not mistaken for a 2; and 7 may also be
(continued on next page)
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11

20
30

40
50
60
70
00
90
100
1

?1'T "STATT
INPUT "END IIT74-L-.-;.L
PRINT
PRINT "NUN3E
CHE.- GE DIGIT"
FOR L=S TO E
LET C=L
LET T=9
LET "=2

ANDREWS COMPUTING LTD
Programs for minimum Nascom-1
d
-Fruit Machine Game
-Submarine Chase Game
,r
-Game of Life
a;
-Minefield Game
-Program for extended NASCOM 1
@
-Renumber Basic program

LET D=INT(C/1)
LET T=T+CO-(L*1'))*"
IF D=0 THEN 150
LET C=D
LET "="+I
GO 70 91

10

121
130
140
150
161
165
170

cassette tape.
C20 cassettes (inc. lib.

190

END

5

cases)

10

IF :7=11 THEN P7INT L," 7" EL

NEXT L

f8:00

All supplied fully documented with listings
on B -B ug, T4 or Nasbug format

1:

7,7:[!T

@,

£2'40

@ £4'40

Machine code, Assembler for Basic coding
forms. £1'60 each pad (approx. 180 sheets).
Add 35p for P & P, all prices include VAT.
Send SAE for details.
21 Lime Tree Drive,

LET !'=T-(INT(T/11),!-11)
LET r. -11-r
IF .:=11 TIEN LET

1 80

£4'00
£4'00
£4'00
£4'50

L,..

Farndon, Chester.
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READY

it to 71246; and finally an insertion error

B CONSULTANTS

B

RUN

may add an extra 6, changing it to 712466.

START NUNUER? 2200

The result is not only a corruption of

We now have a showroom at 124, Newport

data but, in practice, could mean a customer receiving the wrong goods or being
billed incorrectly. That might result in the

Street, Bolton, Lancs. (in the town centre near the
railway station). Tel no. (0204) 26644/386485.

END UNIIDER? 2120

NUMBER
2119
2001
2002
2113
2004
2005
2306
2997
2018
2209
2010
2111
2212
2113
2114
2115
2016
2317
2918
2019

CHEGN DIGIT

8

6

7
5

9
7
5
3

Weighting technique
There are many ways of calculating
check digits and normally they involve

6

4

some weighting technique. The success of
the error detection depends on the method

2
1

of calculation used but it is possible to
have a 100 percent detection rate.

The following method is often used in
various forms where a data item has each

of its digits weighted, starting with the

(continued from previous page)

crossed so that it cannot be misread as a I .
The errors which can occur in data processing may be classified as any one of or
combination of the following types:
Insertion
...an extra character is

Transposition

your individual requirements.

We can supply any other product

use of a check digit. A check digit is produced by performing some calculation on
a data item which is then appended to the
data.
Whenever the data is input to a computer system the check digit is re -calculated
to ensure it is accurate and if it has been
corrupted, then the data must be rejected
and checked.

9

added.

least significant digit and incrementing the
weight used by 1.
is

9
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>x 2

12

>x3

12

)x4

36

x5

10

>x6

tion.

42
112

EE

Teletype ASR33s--C330

El

also available

Ei Silent Cover ASR33-f420
Ei DI -AN 9030 l0/30cps 132 -column KSRs i;
:1 LogAbax LX180 10/120cps 132 -column
KSRs

10/30cps V24 reader/punch units
Prices on request
Ali units are V24 -RS232, or 20mA
Phone:

Derek Lade 01-637 1355
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Cornish and West Devon distributor for
the ITT 2020 and range of accessories.
Amateur radio software available for PET,
APPLE, 2020 and TRS 80.

European Distributor for MICROTRONICS
MORSE and RTTY software for PET and
TRS80.

Blank C10"2 etc. on sale.

remainder noted:

Mailing services available.

11

VAT

30 -day return to workshop guarantee

The total is then divided by 11 and the
112

.

Second-hand

NICOMTECH

mis-reading
data, a common cause
being handwriting.
...characters change posi-

= 10 remainder 2

error may then occur, changing it to

The remainder is subtracted from 11,

72146. A transposition error might change

(continued on next page)
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For further information, please ring John Blackburn regarding business applications or Peter Binks
regarding technical applications.

weighted and the

it

4

is

Consider an extreme case where all four
types of error corrupted a part number in
turn. The original part number is 121146.
A transcription error may change the first
1 so that it becomes 721146. As omission

the

WE ARE HERETO HELP YOU.

results added:
2

in

market.

For example take a part number 72946.

First, each digit

...character is omitted.

...this

We are TECS dealers.
We can provide 'tailor-made' programs to suit

in important numeric data items is the

READY

Omission
Transcription

SULTANTS AND CAN ARRANGE DEPARTMENT OF INDUSTRY GRANTS FOR YOU.
We are PET stockists.

To obviate such errors one must try to
ensure that data is read, written and stored accurately. One way of detecting errors

1

20201

WE ARE AUTHORISED MAPCOM CON-

loss of a customer or loss of profit.

Phone Nigel Huntley on (075-55) 2066.
Address: 212, St. Stephens Road,
Saltash, Cornwall.
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(continued from previous page)

cannot be confused with any of the num-

giving the check digit 9; the part number

erals 0-9. such as X.
The program on the previous page may
be used to calculatecheck digits for a range
of numbers using the technique discussed.
When reading -in data which has a
check digit it is not necessary to calculate

then becomes 729469.

This method produces check digits in
the range 1-11 and as part numbers are
normally of a fixed length, something

CLAISSE-ALLEN
COMPUTING LTD

must be done with 10 and 11. Some
people choose not to use numbers which

5 Upper High Street,
Winchester S023 8UT
(0962 69368)

result in the check digits 10 and 11. If they
are to be used, then the 10 can be replaced

by a 0 but some representation of 11 is
needed.

Independent computer
consultancy for commercial
and technical applications
Special packages for:
Employment Agencies
Building Contractors

Agriculture
Standard commercial software
for HORIZON computers.

Circle No. 193

OHIO SUPERBOARD
Computer on a board. 8K basic

in ROM keyboard, graphics,
cassettes interface, 2K monitor,

British TV interface, expandable.

4K RAM £275 8K RAM £315
Please send SAE for details

The obvious solution might be to use
the letter B, which is 11 in hexadecimal
but this is not suitable, as B could be misread as 8. A symbol must be used which

the digit and compare it to the one entered. The number is weighted in the normal way and the entered check digit is
added to the total.
If the total is then divided by 11 and no
remainder is produced, the check digit is

correct, otherwise if a remainder is pro-

duced, the data must be rejected and
checked.

Designing VDUs
THIS ARTICLE describes the basic elements of an intelligent
data terminal based on the cathode ray tube and featuring a
single -chip CRT controller, use of which reduces the component
count substantially.

Ben Mullett works for National Semiconductor and it will be
no surprise that he lauds the Nat Semi D08350 CRT controller.
He offers a specific application, using this controller and an 8080
microprocessor.
The views expressed are those of the author and not necessarily
those of the company he represents.

C.T.S., 1 Higher Ca lderbrook

Littleborough

recent developments in display
technology, the trusty cathode ray tube
DESPITE

Lancs OL1 5 9NL

Tel. Littleborough
(0706) 79332 anytime
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NASCOM 1

:

:

09750 + VAT

Kit

fully -built and tested
C247.50 -- VAT

SUPERBOARD II
tested

:

fully -built and
£284.95 inc VAT

Ohio Scientific.

displaying large amounts of information,

but more and more VDUs are being
required. So developments in data processing and display logic are most likely

to reduce the cost and increase the
sophistication
VDUs.

of

current -technology

The comparatively recent appearance
of LSI CRT controllers has allowed the
design of simple, flexible, low-cost CRT

terminals with a minimum number of

8K basic, 4K Static RAM 1K dedicated
video memory, 53 -key keyboard, upper
and lower-case, graphics and gaming
characters.

for details: NIC Models,

Sidney
Road, London N22 4LP Tel. 01-889-9736
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ir CRYSTAL ELECTRONICS
CC ELECTRONICS
NASCOM-National Distributor

All parts stocked
Available
NASCOM Software
8K BASIC on tape-Float Point, TRIC etc
Now
Full DOC
£3500 + VAT
Tiny BASIC Games Tape
/6 00 + VAT Now
Minimum System Games
Tape

remains the only practical device for

02.00 + VAT Now

Free Games Tape with every kit purchased
For details write phone or call

APPLE SW Agents
The APPLE II experts on hardware and software
APPLE software
Available
Many Games-From
L5-00 to £1500
Now
Stock Control
(100.00 -1- VAT
May
Mailing List
£50.00+ VAT
May
Shop open 0930-1730 except Wed and Sun

40 Magdalene Road, Torquay, Devon
Tel. 0803 22699

ICs. There is now a wide range of CRT
controller ICs available, some of which
can introduce more complications than
they remove. A few do not even replace
the minimum CRT control circuitry required in a terminal and several require
software overheads not needed in previous designs.

This article examines microprocessor based terminals. Once an intelligent

program flexibility is provided by internal
mask -programmable ROMs.
Figure 1 is a block diagram of a

`typical' intelligent terminal. It can be
considered as six separate sections-CRT
monitor, I/O interfaces, microprocessor,

the system and CRT memory (RAM),
character generator, and the CRT controller.

CRT terminal
Any CRT terminal contains a monitor
in which an electron beam is used to form

a character or video pattern on a phosphor screen. Usually the beam scans

horizontally, left to right, as it scans
vertically top to bottom. Simultaneously,

the intensity of the beam can be modulated to form light and dark areas on the

screen. The horizontal scan frequency
(typically 15.7 KHz) is much greater than
the vertical scan frequency (typically 50

Hz); and so a series of zig-zag lines are

terminal comprised at least 60 components; the new CRT controllers have cut

generated on the screen (figure 6).
The CRT internal sweep circuits usually

that by at least 50 percent.
Most of the controllers are NMOS ICs.
Some offer software flexibility in the

require external synchronisation by a

display format but frequency limitations
do not allow the inclusion of a dot rate
oscillator, dot counter, and the associated

the horizontal scan frequency to a particu-

logic on the chip. The DP 8350 from

tring.

National Semiconductor instances an alternative approach using bipolar cir-

cuitry. It allows the inclusion of all the
required logic on the chip, while display

CRT controller to provide a meaningful
display. The horizontal sync pulse locks

lar value; the position and width of the
pulse determines horizontal video cenSimilarly, the vertical sync pulse locks

the vertical scan frequency and determines the vertical position of the video
(continued on next page)
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Send now for details and

Figure I. Basic CRT terminal organisation.

latest prices.

Rental terms also available.

(continued from previous page)

data. The intensity of the beam is
controlled by a third video input.

The intelligence of the terminal depends on the capabilities and speed of the
microprocessor, plus the amount of con-

trol ROM provided. Functions will include updating of the CRT display
memory; control of communications with
peripherals, the CRT controller and
keyboard; and serial communications
with a computer.

It must also provide easy access to the
microprocessor through the control bus;
this allows the microprocessor to perform
its function simply and without disturbing
the video display.
The main function of a CRT controller
is to synchronise and control the elements

of the 'video loop' (figure 2). It has to
generate an address to the display -

The controller presents the display
RAM with an address defined by the
position, at that time, of the electron

processor.
Generally, additional circuitry

beam on the screen. The RAM presents
the ASCII code, for instance, located at
that address to the character generator,
which then converts the code into serial
video data for the CRT monitor.

vides a serial communications interface
with a computer and/or peripherals not
located within the terminal. This interface is designed usually to the RS232 (or
sometimes RS422) specification.

The system and CRT memory provide

terminal edit and control functions. A
block of RAM is allocated as the display

memory, since a CRT cannot maintain
video data on the screen indefinitely; this
is typically 2K bytes, enough to store one
video page of 24 rows with 80 characters
per row. Edit features, like cursor control
and scrolling, are implemented with the
aid of a RAM scratchpad memory store.

Character generator
The character generator creates the
data-graphics, alphamunerics, or bothdisplayed on the CRT monitor. ASCII
code from the keyboard or the serial

Beam modulation
with one ASCII input represents the
width of one cell; for alphanumeric
displays, a character is formed by a
matrix of dots, usually 5 x 7 or 7 x 9. The
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IF YOU NEED..
HIGH SPEED CASSETTE
PROGRAM IE DUPLIC AT ION

LTD THE SUPPLY OF TOP
'DUALITY CASSETTES
Why not ring us on 01-399 2476/7 and let us
quote you for your next requirements.

Park Road, Surbiton, Surrey.
01-399 2476/7
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::BRITISH MOTOROLA::
6800 SYSTEMS

..

horizontal scan lines used to form the cell.

ii supply components. Price of kit from £275 ii

:: 6800S: 16K Dynamic RAM, 1K Mikbug corn- E

patible monitor, room for 8K BASIC in ROM, ::

Ei VDU with u/I case and graphics. CUTS and Hi ii
: Speed tape interfaces. Single pcb with power LI

..

Horizontal and vertical spacing between lines of characters and between

:: without kbd or £299 with keyboard.

characters must be allowed for within the
cell. Each cell has its own RAM address

RAM, CUTS. From £127.50 without keyboard, ::
:: £152:50 with full QWERTY keyboard.
N CU Board. This number cruncher using the EF
11 MM57109 is supplied with our own Basic style LI
program on tape (3K bytes) that will outperform ::
any of the 8K Basics as a programmable calcu- .1:

and each address stores an ASCII code

addresses-the address of the character
and the cell scan line numbers of the

vides memory addresses to the CRT page

character row being displayed. There are,
typically, 10 scan lines to a row of
characters. The data outputs of the ROM
are loaded into a parallel -to -serial shift
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::

The CRT controller co-ordinates the
other elements of the terminal. It pro-

for the CRT monitor.

RMAMMMEIM

cell width on a scan line determines the
character width, while the character
height is determined by the number of

for the content of that cell.

character generator, and has programmable horizontal and vertical sync outputs

52 Shaftesbury Avenue London W1
01-734 8862

MEDIATAPE LIMITED, 29a Tolworth

This data modulates the intensity of the
electron beam, generating dots as it scans
horizontally. A group of dots associated

communications interface is placed in the
CRT memory by the micro; the character
generator then converts it to serial video
data for the CRT.

store, develops control pulses for the

E
E

memory, provide all control pulses to the
character generator, and control the
monitor.

The keyboard interface looks for key
depressions and communicates the appropriate ASCII code to the micropro-

g GRAFFCOM

The dot matrix associated with

a

particular character is stored in a character ROM. This ROM requires two sets of

(continued on next page)

LI Mini 6800 Mk 2 u/I case VDU with graphics ::
E.: option, 1K Monitor, 1K user word RAM, 1K VDU,

lator. Suitable for any 6800 system with Mik- ii
bug. Kit price £32.
11

8K RAM (2114) and 5 or 10K PROM board.::
This pcb is bus compatible with the above ::

:: systems and has all the buffering and decoding ::

.

..
ii HEWART MICROELECTRONICS ii
...
95 BLAKELOW ROAD
::
ii that you need. PCB only. £13.

::

all prices without VAT and post

PLEASE SEND SAE FOR LEAFLETS

MACCLESFIELD, CHESHIRE

r.
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COMPUSTAT

Clockt 1
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ROM
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to Dot Matrix
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Continuous Stationery
for the Micro Computer

yParallel Video
Data

CRT Display
Memory

Load

RAM

Para lel to
Seri Shift
Register
I

Video
Generation

All sizes of listing paper stocked.
Specialists in the preparation of
Printed continuous stationary

Dot Clock

Control

A

Serial

Bus

Video
Data

CRT

Memory
Address

Video Gating

Bus

Cursor,
Blanking, Etc.

Design Service available
Spacing Charts £1.00 C.W.O.

Video

CRT CONTROLLER

Commercial prices to all.
Horia. Sync

Phone or write for a
quotation to Miss Berry.

CRT

Vertical Sync..

MONITOR

01-520 6038
63 ORFORD ROAD,
LONDON, E 17

Figure 2. The Video loop.
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register, which then clocks

serially to the CRT monitor at the dot

PET NEWS

frequency.
In a `direct addressing' system the CRT

Floppy disk system saddle

mount twin-£950. Compact
free twin --£916.

the cell position on the screen to the
display RAM on every scan line. So the
microprocessor access to the display
RAM is limited to the horizontal blanking (line flyback) and vertical blanking

floppy, Super Pet, EDV Pet, keyboard, software and dust -covers

Line buffers also can be included in the

Why not send for free catalogue

Eastcliffe Ind. Est., Eastcliffe
Cleveland TB16 OPN

Tel 0642-781193
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NASCOM SOFTWARE
FROM CCSOFT
LEVEL A for your MINIMUM SYSTEMS.
LET;
NO extra memory needed. Commands .
PRINT, IF; GOSUB; RETURN; REM; STOP; RND;
.

(field flyback) intervals.

video loop between the data outputs of

Intex Datalogic Ltd,

the display RAM and the video generator
(figure 2). A character row typically will
comprise 10 scan lines. The first scan line
of ASCII cell data for a character row is
loaded into a re -circulating shift register
and then presented to the video
generator; the data is then re -circulated
within the line buffer during the remain-

ing scan lines of the row. The micro,
therefore, has direct access to the RAM
address bus for 90 percent of the scan
lines.

.

GOTO; INPUT; RAM; SAVE; LIST; NEW; RUN;
ABS.

LEVEL B a SUPERIOR Tinby Basic for extended systems. Commands as above PLUS ... PEEK;

POKE; CALL; LOAD; DUMP; FOR; NEXT; IN;
OUT.
LEVEL A or B in two 2708 PROMS £21'50p inc.

LEVEL B on cassette E7'50p inc.

SUPERSTARTREK for 8K NASCOMS (using
Level B Basic) E4.50p inc.

CCSOFT
83 Longfield Street, London S.W.18.
Tel: 01-870 4891 (anytime)
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controller presents a cell address, giving

Pet 2001/8 down in price to
£550 I- VAT
for news of the Pet printer, Pet

Both units at last

be 'pipe -lined' for correct screen syn-

the data chronisation.

Another method of improving access is
to use a fast microprocessor and memory
block. Although the CRT still uses direct

addressing, the address lines are multiplexed during each character time so that
the controller and the microprocessor can
both access the display RAM.

Both methods require that the CRT

Generally, one full character time of
screen display is allowed for display
RAM access and another character time
for access through the video generator.
The CRT controller must also generate

the correct latch and clock pulses to
phase this pipe -line properly.

Controller features
A CRT controller must contain dot
logic circuitry, character cell and line
counters, character row counters,
memory address counters, and the logic

for such added features as cursor and
display scrolling. Figure 3 shows a block
diagram for a basic controller.
The dot logic circuitry usually includes
a crystal -controlled oscillator which oper-

ates at the dot frequency-this may vary
from 3 to 25Mhz depending on the
format of the video display. The clock
output is fed into a dot counter which

keeps track of the number of the dot
increments in the character cell width.
Decode logic circuits driven by this
counter generate the control pulses required by the character generator.
The `carry' output of the dot counter is

fed to the character cell counter. This
records the total number of character
cells per scan line, both displayed and
blank.

Decode logic in this section

adequate control

generates the necessary horizontal sync

pulses to synchronise the presentation

for the CRT monitor and horizontal

and latching of data. Also, since the

blanking signals.
The line counter records the number of
scan lines per character row and is driven

controller

provides

delays through the display RAM and the
character generator ROM usually exceed
one character time, the video data must

by the carry output of the character cell
PRACTICAL COMPUTING June 1979
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Figure 3. Basic CRT controller block diagram.
controller reduces the chip count to about
10. Components still required include the

generator.

crystal oscillator, dot counter, and dot
decode logic-all of which are necessary

vertical sync for the CRT monitor and
video blanking signals.

Additional features in a terminal, such

to control the video loop.

LSI CRT controllers
You also need to interface the CRT
controller to other parts of the terminal,
such as the character memory address
multiplexers, address latches, and logic

cursor control and scrolling, are
implemented together with the RAM

for the monitor sync pulse shaping.

address outputs of the CRT controller by
the addition of latches, comparators and
adders.

controller like the National Semiconductor DP 8350 has a minimum chip count of
one for the provision of a fully -functional

The complete CRT controller as described would require approximately 35

CRT controller; that is in figure 4. The
DP 8350 is a single -chip, bipolar (I2L),

MSI and SSI components. An MOS

(continued on next page)

as

Including
Commodore P.E.T.
M6800
Compec 202

and full ancillary equipment.
Microprocessor Services,
139 Beverley Road,
Hull
Humberside.
For further details ring (0482) 23146
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SIGMA SYSTEMS

counter. Its outputs feed directly to the
row address lines of the character

character rows, both displayed and
blank. Decode logic circuits generate the

We can provide for you: Consultancy, training, supply,
maintenance and software to suit
your individual requirements

Vert. Sync.
Vert./ Blank
RowFrame Rate
System Clocks

System Clocks

The character row counter is driven
from the carry output of the character
line counter and records the number of

Personal Computing

On the other hand, a bipolar CRT

if

))

MAKE PROGRAM
LISTING REALISTIC
ON YOUR PET
WITH THE ONLY
PRINTER AVAILABLE
WITH FULL RANGE OF

GRAPHICSAXIOM GRAPHIC
PRINTER

SEND £648 cwo
(ALSO STOCKISTS FOR
PET's, PETSOFT AND
TELETYPE)
54, PARK PLACE,

CARDIFF 21515

Figure 4. DP8350.
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Pet 2001 16, 32K from
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Betsi Pet 5100 interface board
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A
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Controller DP8350
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£67500
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£85050
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Ohio Superboard
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programmable LSI chip in a 40 -pin
pa c loge.

There are generally two types of
display memory addressing in terminal
designs. The display RAM outputs may
be generated by using character and row
counter outputs; or by a separate counter
block driven by the dot counter carry
output. If the same area of RAM is to be
used both for CRT display storage and

EHIDY SORCERER
32K Micro Computer

£850.00 + VAT
Dealer for

Bristol and
South West
ELECTROPRINT (Mr. Teske()
Bristol 6 292375

5 Kingsdown Parade
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video terminal using the DP 8350 CRT
controller and an 8080 microprocessor.
The DP 8350 generates all the required
control and timing signals for displaying
video information on the video monitor.
It provides dot clock, control and counter
outputs for the character generator and it
has a bi-directional RAM address refresh
counter for refreshing the video memory.
Direct -drive horizontal and vertical sync
signal outputs, as well as a direct cursor

microprocessor scratch pad, the first

address location output, are provided.

method is suitable only if the number of
displayed characters per row is a binary
multiple like 16, 32, 64; otherwise separate blocks of RAM are recommended.

The cursor is delayed internally or 'pipe lined', which allows for the access time of
the video RAM and the character
generator ROM.

If a separate linear address counter is
used, however, the addressing is sequen-

The 8080 provides CRT controller,
operator, and external machine control

'111111111111111111111111111111111111111111111111111111111111111111111111111111U
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CLOCKBOARDS
For S I 00 and Apple microcomputers

F.!

basis. Within a character row the address

counter outputs are sequential from the
start address. The start address of the
next row may not be sequential from the
last address of the previous row, so by
keeping track of the row start addresses,

version

of Eirj

ii minutes, seconds and intervals from one I:
hundred microseconds to one hundred

:: thousand days.
Easy to use, all necessary software and ii
LI

ii full documentation supplied for business ::
:: control, programme timing and games. !E
Ei Send £178 plus 8 , VAT (stating whether
:: S100 or Apple version required) or write ii,
1:
El for further details to: -

::

memory addressing on a row -by -row

back-up.

records tenths
Hi seconds, seconds, minutes, hours, a
ii one-year calendar.
:: S 100 version records the time in hours, il

Ei

problem is eliminated.
The DP 8350 can modify sequential

crystal control with four days battery
Apple

::

Figure 5. CRT terminal system using DP8350.

Hotel Microsystems

non -sequential screen addressing can
easily be implemented.

CRT terminal example
The advantages are particularly applicable to the more sophisticated terminals;

for the system. When the CRT controller
is not refreshing the video RAM actively

-during vertical re -trace or blank scan
lines, for instance-the micro is enabled
for system housekeeping (figure 6); this
multiplexing estimates the need for line
buffers.

The character generator consists of
three elements-an address latch to hold
the input address to the character ROM,
allowing for the access time of the ROM;

the character ROM which stores the
ASCII in a form suitable for parallel -to serial conversion by the shift register; and
the shift register, which converts parallel
output of the character ROM to serial

form. The serial output from the shift

P.O. Box 100

they include faster and easier scrolling

31 Oxford Road,
High Wycombe,

with the cursor on the screen and fast row

ing the electron beam of the monitor,

swapping-the video RAM does not

which writes characters on the screen.

Bucks.

require re -writing.

Figure 5 is the block diagram for a

registers is the true video output, modulat-

All these elements are combined in
another Nat Semi component, the DM
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SOME EXAMPLES

8678. All control signals required by the
8678 are provided by the 8350.

4,800 are possible by adding a line buffer.
This design provides:

The INS 8250 is the asynchronous

64 ASCII upper-case characters

communication element (ACE) for the

data terminal. It allows the micro to
communicate with peripherals or host
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computers at the correct rate up to 4,800
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OUTPUT

7

Delivery and collection will be free in
Greater London. Same day delivery when
available.

LOAD
ENABLE

Pronglow Ltd, 30 City Road, London
ECI. Tel: 01-368 9002.

OUTPUT
ENABLE
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fully assembled
burned in 5100

Dyna-Byte
16K Dynamic
16K Static
16K Static
32K Static
32K Static
80

RAM
RAM
RAM
RAM
RAM

CP/M review
by Roland Perry

£198

250ns £271
4SOns £266
250ns £506
4SOns £470

NOW that few major advances in hardware

design have been made for about two
years, more emphasis is being placed on
the design and ease of use of software.
The disc operating system is a software

24 video terminal, just add key-

board and monitor £177.

Cable set for video terminal f7.20

product designed to allow the user to
interface physically with a floppy disc
storage unit; load, save and run pro-

Post f ree. Add 8% VAT to all prices.
S.W.C. Electronic distributors, P.O.
Box 30, London E.4.

grams; and generally emulate the familiar

Circle No. 214
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YY

FOUR ON FOUR . .

being bundled into that of the disc system.
Previously available only to OEMs,
where for three years it has existed within

Probably the most experienced team in
the microcomputer business.
Specialist

programs written and soft42

,1 ware consultancy for the Pet 2001, Exidy
Sorcerer.

For our expert advice please please ring:
Ei Woking (048-62) 66084

E!

Intel 8080. Z80 hardware is therefore also

Suppliers of microcomputer systems for

system by the licensed customer. Each
copy of the program costs between £75
and £100 depending on the level of customisation to hardware. Although designed primarily for 8in. floppy discs, the
version reviewed was for a 5f in. Micropolis minifloppy and it is anticipated that

demonstrations,

V24

and

most future deliveries of CP/M will be

for the more cost-effective mini disc

etc.

drive.

Special interfaces and software packages
designed to order.

Comparisons will be drawn between

CP/M and two well-known bundled disc
operating systems. CP/M configured for

72 74, TRINITY LANE,
HINCKLEY, LEICESTER
HINCKLEY (0455) 613544

315K Micropolis drives is a direct replacement possibility for the Micropolis
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/
COMPUTECH

0

for

APPLE and ITT 2020
Professional Business Software Packages on Diskette, comprehensive

Manuals, validy checks, interactive
enquiry, Self -balancing.

168 Finchley Road,

/ London, NW3 6HP.
0

Tel. No: 01-7940202.

0
0

0/

0
0

/

0

//
/
0
/
0
/
0
//
0

Dealer enquiries welcome.

/. ,N. XV.\\XN N .\\NN \\XXV 'kW N\ .\\N\N XXV", XXX.% XNX .4 X% N .\\\\NN e.
0

Circle No. 217
106

host hardware.
CP/M is serial -numbered and supplied
under licence for use on a single computer

current loop printer interfaces, printers,

0

an important feature is the ability to
adapt, as painlessly as possible, to the

COMPUTER SYSTEMS

including:

O

compatible. No specific diskette drive
or computer configuration is implied and

Under licence

Complete service for Commodore Pet

0

diskette -based

computer systems which employ the

Education
Scientific
Engineering
Commercial
Personal Computing

/

IBM-compatible

di

CADDIS

0

various manufacturers' products undergoing extensive field testing, CP/M is a
disc operating system designed for use
with
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O

time-sharing services available on mini
or mainframe computers.
Traditionally, disc operating systems
have been supplied by hardware vendors
to sell their equipment, with the price

MDOS as supplied with 5100 bus 8080
systems while FLEX is the TSC-written
software supplied as part of the Southwest Technical 6800 -based minifloppy
product.
The CP/M manual has a very clear and
concise summary of the main operating

sight into the internal workings of the
operating system and are definitely not
for the novice. Sample program listings
with handwritten comments accompany

the Debug manual, an essential aid to
comprehending what would otherwise be
pages of hex.

Basic -E, supplied with CP/M, is described by a very dry manual written in
BNF. That is satisfactory if you already
understand Basic and require the detailed
structure of statements legal in this imple-

mentation, but is no real help as a way
of learning the language from scratch.

Very simple
The Micropolis manual presents more
information, in a more easily -readable
form, and FLEX has the most readable
but least informative manual.
CP/M, like FLEX. operates as a series
of overlays and utilities loaded into High RAM. This must be the top of a block of

contiguous RAM located at addresses
zero upwards, whose size has been set
previously into the operating system.
It is very simple, using one of the
utilities provided, to re -configure the

program for an increased memory size.
A minimum of 16K is required to implement CP/M but the user is likely to find
that 32 or 48K is required to run some of
the more complex language programs
available.

Built-in commands within the Console
Command Processor component of the
operating system are used to perform
such tasks as memory save to disc, program load and go, file re -name and delete
and directory listing. Two levels of direct-

ory are provided, with the more detailed
sorted into alphanumeric order.

As with FLEX, but not MDOS, it is
possible to select by specifying an afn
(note 2) particular groups of entries from
the directory. This selection is legal for
listing, deletion and copying of files, in

fact wherever an operation might possibly be applied to more than one file.

Powerful tool
Thus a very powerful tool is available

to the systems programmer when per-

detailed manuals for the utility programs,

forming disc -juggling operations. Further
built-in commands will produce an

such as Editor and Assembler, supplied
on the diskette. If the reader has a working CP/M system in front of him, there
should be little difficulty in performing
the example commands as described in

and load -and -go a selected utility
program.
The CP/M PIP utility treats the disc as

system functions and supports it with

the summary, although the document
in its own right is a little heavy going.

The System Alteration Guide and the
Interface Guide provide a detailed in-

ASCII dump of a file on to the console,
a HEX dump of a file on to the console

a peripheral, and all peripherals as file producing or consuming devices. Four
channels are available for physical com-

munication; the console, a printer or
PRACTICAL COMPUTING June 1979

Computabits
(continued from previous page)

adequate assemblers for their respective

listing device, a paper tape reader or

machine codes. All assemble a text source
file of about the same level of syntactical

cassette input and a paper tape punch or
cassette output.
A degree of flexibility is allowed in
channelling information streams between
these physical devices and the logical

names associated with them. Files, or
part of files, may be transferred between

any peripherals and may be added together.

All combinations are allowed which
are physically possible; thus disc files
may be listed or a paper tape plus console

input sent to the line printer. Although
all-powerful, the utility requires careful
driving and it is a pity some of the more
common combinations except file list to
console which is implemented as a built-

in command-are not available to the
user as separate easy -to -use utilities.

Text editor
The text editor, ED, which merges a
source file with console input to give an
output file has more than 20 commands
and the ability to form macros of combinations of commands. With statements,
however, such as:
MFGAMMA 1 Z-SIDIDELTA t ZOTT<cr>

to replace all occurences of GAMMA to
DELTA within the text, it is much harder
to drive than either the almost identical
FLEX Text editor C/GAMMA/DELTA/ !
or the line rather than character -orientated DOS Line edit:
CHANGEALL
search mask GAMMA
change to DELTA

Possibly the greatest disadvantage of
the CP/M system as a whole is the need
for a high degree of skill in operating the
editor. The editor must be used to produce the files containing source statements in Basic, Cobol or other high-level
language, and this, particularly in Basic
where it is more common to incorporate
the editor into the interpreter/compiler,
requires a high degree of skill from the
operator.

All three operating systems contain

complexity, producing a machine code
file and, if required, a listing.
Similarly, all three Basics allow roughly the same level of string handling and
disc data handling, with Micropolis

±

[

n

routines available, plus a number of other
features.

A very large number of application
programs and system software packages

are available to run with CP/M. If
they are required in a fundamentally
end -user

application,

the operating

system works and as a vehicle for the
add-on software provides facilities for

all the housekeeping functions of a
microcomputer.

"

we have a large range of
signs and symbols that
can be inserted on your
Printwheels and Typespheres
Further details from
Louise Reynolds

BUTLER & TANNER LTD
Frome, Somerset BAH 1JS
Telephone 0373 4561

The degree of skill required to operate
the utility packages must make the
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Micropolis MDOS a better proposition

for the user who requires to write
either applications programs or system
software in Basic
or assembler
language.

Many more facilities are provided also
for access to disc and peripheral subroutines from user programs.

CP/M is very powerful in certain areas
but the power is very seldom required
and difficult to control. Paradoxically,
therefore, CP/M is at its best when not

used directly but interfaced to and
invisible behind an application package.

Notes
BNF - The language in which serious computer language
specifications are written.
e.g. a definition of the REMARK statement:

[<line number)] REM [<remark>]

afn - Ambiguous file reference. A way of defining a
group of files which have certain common
features about their names.
e.g. STOCK?. is the afn for:

STOCK! . CBL
STOCK2 . INT
and STOCK . REC
where the ? stands for any character (includ-

ing null) and the stands for any character
string.

TRS-80 SOFTWARE
All types of Software for the
TRS-80. Imported and U.K.

written! Business, games and
general programs stocked for

same day shipment. A few
examples: -

Software eradication of keyboard bounce 4K -48K £5.95

Use Programmable File
£14.95
Handling
Microchess
£14.00
£7.95
Cross Reference
£14.95
Star Trek
Accounts Receivable
£19.95
Inventory Management £19.95
Space Fighter
£9.95

Send SAE for full listing and
addition to our mailing list.
A. J. HARDING
28 Collington Avenue,
Bexhill -on -Sea, E. Sussex
Tel: (0424) 220391

Kit problems
As this issue of Practical Computing went to Press, Nascom,
among other kit manufacturers, was having trouble with the
world-wide shortage of certain low -power Schottky ICs. For a
time it was forced to send kits to retailers without the missing
chip. Retailers were told to warn customers that the kits were

incomplete and that customers should contact Nascom to
obtain the parts direct. We hope that by this time the problem
will have been solved but to avoid disappointment, readers
who buy kits are advised to make sure of the situation before
they take delivery.

>

L2

If You Need
These Characters
You Need Us!

MDOS having a few more system sub-

Conclusions

Z
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MICRO ADS
are accepted from private readers only, prepaid and in writing, 20p per word, minimum
charge £2.

Full-time or part time partners required for micro busi-

ness (sales and software), with or without capital,
preferably with software and/or hardware experience.
Box No. MA101.

PROGRAM IN PEACE
See beautiful Scottish Highlands. B & B or holiday
home on croft with magnificent mountain and sea
loch views. Ideal for walks, fishing, tranquility and
computer programming. Holiday home, sleeps six,

from £50 per week. Book now. Tel: Reeves at
Dundonell (085-483) 221. Near Ullapool.
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Diary
June

which have appeared recently. This promises a basic

06

understanding, an appreciation of capabilities and

Computing for Beginners Inside Micros. Venue:

limitations, and an overview of applications. It takes

Newport Civic Centre. Run by Gwent Amateur

the form of four substantial papers, including a

Computer Club, which meets on alternative Wednesdays, at 7 pm. Anyone with an interest in computers
can attend one meeting free. Normal charge is £1 per

potentially interesting one from the Glynwed Group

Central Resources Unit. The fee is £75, and it

annum subscription, plus 15p per meeting. More

06-7

Information from Alan Beale, (0633) 50207.

July

An Introduction to Microprocessors. Venue: Albany
Hotel, Birmingham. Organised by Microcomputer
Training Programmes, this one -day course is adapted
from an American idea and was introduced to Britain
last December. Aimed mainly at engineers, it offers
hands-on experience of microcomputers and breadboarding techniques. More information from MTP

09

An introduction to logic. Venue: Cossor Electronics,
The Pinnacles, Harlow, Essex. This five-day course is

aimed at engineers and technicians whose work is
involved increasingly with microprocessors. Backed
by the DoI, it will be held every eight weeks and costs

£150, plus VAT. More information from Henry
Lassman, Cossor Electronics, Sales Department,
Service Division, The Pinnacles, Harlow, Essex.

Ltd., Monks Hill, Tilford, Farnham, Surrey. Tel:
(025 18) 2066.

020-22

is

organised by Allteck.

Tel: (0279) 26862.

Introduction to Microprocessors. Venue: Cafe Royal,
London. This three-day non-residential seminar aims
to provide an overview of microcomputing, as well as
familiarity with commercially -available systems and a
discussion of user experience. Speakers from Software
Architects, which is organising the seminar. Cost £200,
excluding VAT. Contact: Julia Symonds, Software
Architects, 34, Dean Street, London, W 1. Tel:
(01) 734 9402.

016-20

Electronic applications for teachers. Venue: Salford
University. This one -week course sounds good value

for £34.50, plus £26.73 for accommodation. It is
aimed at teachers who have some knowledge of semi-

conductor technology and who want to study it in

greater depth. The material covered will be adequate

for the electronics option of the A level physics
syllabus. It will be devoted primarily to the study of

operational amplifier and integrated logic circuit

applications, and around half the time will be spent on

021

The use of small computers in business. Venue: Kinver,

experimental work. More information from the Ad-

near Stourbridge. One -day seminar at a hotel, run by
local software house, Video Software. Cost £50.

ministrative Assistant (Short Courses), 061-736 5843,
extension 449.

027

How to avoid wasting money on computers-data
processing for the small user. Venue: London. Organised by BIM. Non -technical one -day summary "design-

ed to assist the user or intending user to reap the

benefits while avoiding the pitfalls". Speakers from
Deloitte Haskins & Sells. Cost: £59.40.

028

Microprocessors for your company: Venue: London.
One of several introductory courses for management

THE BIM OF
BRIUSN..
Acoustic Coupler
4111k,

Compact 1
Works either end
itof data link

k -truly reliable
from 1'185.00

Portable
Terminal
Compact 2
The portable hardcopy
terminal that's built to
last -thousands of

satisfied users £1360.00

Compact 3

in features from £680.00

,

An economic answer
to simple VDU needs,
64 x 16ch, cursor control

from £380.00

FROM

CORIPIUTRADE

OEM discounts available on all of the above products.
Write or call for details:
or contact your nearest
CComputrade Ltd
distributor:
Silverwood House, Oxshott Rd North
061.-477 4960
Leatherhead, Surrey
Midlands 0533-536077
Tel: (03723) 79143
South East 01-658 5906
West
0272-844492
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London chess tournament is the first European Open
Microprocessor championship. The highest -placed
participants will qualify for the world championship
in London next year. More information from David
Levy, 62a Westbourne Grove, London, W2.

PAXTON
COMPUTERS
LTD
Computer Systems Specialists

EQUINOX 300

Computer Systems Design
The CUB

Non British but still probably
the best value 80 col,
112 cps printer on the
market from £575.00

Chess Tournament. Venue: West
Lillie Road, London. The second

NORTH STAR HORIZON

The VDU that fits most
micro, mini and mainframe
systems -lots of built

The Slave

November
Microprocessor
01-3
Centre Hotel,

Computer Systems Software

PAXTON COMPUTERS LTD
26 High Street, Great Paxton,
Cambridgeshire

Tel. Huntingdon (0480) 213785.

BEDS CAMBS HERTS
NORTHANTS
Circle No. 221
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You'll laugh when you see
how easy choosing a
small business computer can be.
Computer Guides Guide to Small Business Computers 1979.
The complete directory/handbook
that makes selecting the right small
business computer for you simpler, faster
and more cost-effective.
It's all due to
Written for the non -technical
businessman this annual publicatio Comp uter Guides
provides all the latest facts about small
business systems on the market now.
It also interprets these facts so that
you can compare and judge these systems
against your own criteria.
Choosing the wrong small business
computer can lead to expensive mistakes.
The guide to Small Business Computers
will save you time and money.
Contents 160 pages, 81 suppliers
listed, over 250 configurations listed and
priced.
Introduction Including significant
steps in selection and installation.
Suppliers Guide H.Q. contact and
address, regional offices, major European
offices, systems available, brief notes on
company/systems.
=I
=0 Il
MI =111
1=i WM II=
System Guide Tabulated data - notes
Price £24
I
on interpretation and other important
copy(ies) of the Guide to
I Please send me
Small Business Computers 1979.
guidelines relating to: confidence in
supplier cost of acquiring system, support, I O I enclose a cheque for
ease of use, cost of applications, availability I O Please invoice my company for
of languages and packages, growth
I El Please charge my credit card No.
paths/upgrading on-line facilities,
I Name
interfaces to other systems.
1
Consultants Guide How to choose and
I Company
use a consultant, listing of consultants.
Critical features Specification for
I Address
tender, through shortlisting to contract,
I
dealing with data communications, future
I
Post now to Computer Guides Ltd
developments.
Duncan Terrace London Ni 8BJ
Case Studies
Telephone 01-278 9517

I2
l
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CAREERS

CAREERS

CAREERS
..0

/

5

INDEPENDENT
PROGRAMMERS,
DESIGNERS AND
TRAINERS

/
o

0
0
0

//
/
//
o Are you looking for projects on

/0 microcomputers?
/
/

commodore

0

/
The
0

/

0

//

/

/

o

/

Establish your place on the
MicroSkill Register by sending
us a C.V. together with details
/ of two referees who will
0 attest to the quality of your
work.

/

European outlet for

Please send your details to: -

SWTPC computers are

Commodore Systems Division
360 Euston Road, London.
Tel. 01-388 5702.

planning to produce a

number of Software

Application packages.
For this purpose people

STAFF AND SUPPLIERS

are required who have a

for

facility with BASIC and,

0,

COMPUTER SHOP

perhaps, experience of

SOUTH YORKSHIRE

/
0
0

SWTPC computers.

0
0

New business invites approach by
potential staff and suppliers. Equity
interest may be possible. Shop to be
aimed at amateur and small business
with complete package approach.

0

development on your owns
own
machine, on our machines in
0
/ London or on those of our
customers in the U.K., U.S.A.,
Europe and Japan.

/

COMPUTER
WORKSHOP

environment is guaranteed.

5

/
//
0 We can provide you with
5 regular, interesting prects for

CW

the

aries will be paid and an exciting

/

0

.

Opportunities exist at management
and other levels. Competitive sal-

//

5

5/

of

Technical sales support
Training
Servicing
Software

/
/

Cobol, PL/M, PL/Z or teach
micros to beginners and
5
/ computer professionals?

5

-

0/

Can you develop systems in
Assembler, Fortran, Basic,

Assignments include systems
software, industrial,
educational, business
applications and running
hands-on micro courses.

success

Commodore Systems. Particular areas
include:

/

0

5

outstanding

Commodore PET computer is creating additional vacancies within

/

/

Digitus MicroSkill is seeking
0
// people with experience of
0
/ minis and micros, especially
0
Z80/8080, 6502, 6800,
LSI 11 and MicroNova.

-

OPPORTUNITIES WITH

0

0
0
5

,"

Applications to:
James M'Kosh 491-7507.

Box No. 21
o

g
o

/

Don't delay-write today

to Alan C. Wood, Digitus
Ltd., Dumbarton House,
/
0 68 Oxford Street, W.1.
0

0

//
/

/ PS: Four of our London
// customers are seeking
/0 permanent staff to work on
0
advanced mini and micro
0
projects.
0
0

o
0
0
0

//

SOFTWARE CO.,

0

0

0
well -paid, part-time work available
/0 Has
for people with experience of Z-80

i

//
//
0
Immediate start, use your own machine,
/0 or
ours based N.W. London.
//
Basic (CP/M ops helpful).

5
0

/
/
/
4

/........,...................................................,v
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MICRO

/
//
0

CW
COMPUTER
WORKSHOP

For further details, call Alan Draper on 0

/

01-602 4682.
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0
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CAIREEleN

REIM

CAUt

CAREERN

SELLING AGENTS
AN9/ANPERS
ED TO SELL

solitaire

SOLITAIRE is a professionally packaged micro computer
system of commercial quality and reliability.
Configurations can include floppy disks, 10 Megabyte to 40
Megabyte hard disks, communications and multiple work
stations. Users may start with a simple system and upgrade as
their business expands with minimal effect on performance of
the system.

SOLITAIRE uses a Micro Business Basic interpreter which
was written and is maintained by ourselves. It, uniquely for
micro computer implementations, has all the features required
to write full commercial applications.

The following packaged applications software is immediately available for sale - Word Processing, Open Item Sales
Accounting, Open Item Purchase Accounting, Nominal Ledger
Accounting System, Time Ledger, Order Entry, Invoicing &
Stock Recording, Incomplete Records, Payroll, Estate Management, Solicitors Accounting, Solicitors Time Costing, Subscriber
Processing, Bar Code and Large Character Label System, Text
Retrieval, Cash Flow Analysis and Forecasting, Mailing Labels.
Agents and Dealers have the benefit of a full marketing
programme and demonstration centres in Bournemouth,
Brighton, Harrogate and London.

Please write to or call R. Baldwin, Solitaire Business Systems Ltd., Highcliffe House, 411-413
Lymington Road, Highcliffe, Dorset. BH23 5EN. Telephone 04252 71448.

KPG

QUESTION?
1. Is your hobby home computing or electronics?

2. Do you understand the application of ICs, Transistors,

11.:4444444C4444.:40:440:4440:444W
..
Are you a
.
BASICally GIFTED
AMATEUR ? with help you can

Diodes etc ?

3. Have you used or applied analogue or digital techniques?
4. Are you applying TTL Logic to your home computer ?

5. Are you programming your home computer using simple
software techniques?

If the answer is YES to any of these questions, then why
not consider turning your hobby into a career-applying
your knowledge to servicing electronic equipment ranging
from basic terminals and data processing machines through
to advanced micro -processor systems ?

.
.

MEDWAY DATA (SYSTEMS) is a
company of computer application
consultants.

.

We can provide career opportunities
skilled BASIC programmers to work on
DIVERSE commercial applications using
Micro and Minicomputers.

We will train you through to advanced technology at the
Company training school, fitting the individual in at their
own level.

We have vacancies over the whole of the U.K. with the
successful applicants working from home, usually in a

turn PROFESSIONAL.

radius of no more than 60-70 miles.

. For an Application Form
.

We supply all tools and test equipment, plus a Company

.

car which is available for private use.

If you are interested, then why not contact Mr. C. Marklew
or Mr. D. Simmonds on 0249 813771 to discuss your own
career opportunities in confidence, or write to:-

KODE SERVICES LIMITED
Station Road,
Caine,

Wiltshire
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Telephone or write to
Mr. K. O'KEEFFE.

.

.

MEDWAY DATA (SYSTEMS) LTD
Livingstone House, 11 Carteret Street,
London SW1 H 9DJ.
Tel. 01-222 5227.

Frd

Computing
Services

Association

HOW TO BUY AND USE
A MICROCOMPUTER
One -day conference for
managers,

accountants,

entrepreneurs and other
professional advisers.

MOUNT ROYAL HOTEL,
LONDON, W.1.

JULY 6,1979
Today it is possible to buy a microcomputer and a

ware, and once the would-be purchaser has decided to

range of general accounting software for a price which,

acquire a microcomputer, he is faced with the difficult

when converted to a lease payment, is about the cost of

task of knowing which aspects of his business he could

one clerk. In addition, the ease of operating a micro-

computerise and what benefits he should expect to

computer is such that a semi -skilled office worker may

obtain from computerising.

be trained to operate one of these machines. So for the

first time computer power is really available to very
small businesses and to divisions or departments within
larger firms.

This is a one -day practical conference which will

explain to managers, accountants entrepreneurs and
other professionals what a microcomputer is and how
to decide which type of microcomputer would suit their
business needs. The benefits which may be obtained by

This does not mean that no skills are required in buying

or using microcomputers. From the point of view of
buying a microcomputer, there are so many machines

owning one's own computer will be explained and the
pitfalls which a first-time user could encounter will be
demonstrated.

available with so many differing facilities that the would-

be purchaser often has great difficulty in deciding what

The conference will give participants an opportunity to

he requires. This applies both to hardware and soft-

discuss the needs in their business.

For further information please circle the number below on the
Reader Enquiry Card.
Circle No. 222
I12
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Buyers' Guide
THE BUYERS' GUIDE is a summary of low-cost computers available in this country. It appears eachmonth; weadd new computers and amendexist-

ing information as required to keep up-to-date. The cut-offpoint is taken as £5,000, because we feel that computer systems costing more than that
for a minimum configuration cannot be summarised adequately in a brief table. Systems are listed by manufacturer.

This month another five manu-

Netronics, Digital Microsystems

facturers are added to the Buyers'

and National Multiplex, with one

Guide. They include Sord, with a

model each.

very sophisticated

This brings the list to 40 manufacturers and we are still finding

range

based

on three models; Hewart, with
two models starting at £127.50;

MANUFACTURER

new ones.

We also list two new models
from Cromemco-new configurexisting models featuring diskette drives. The Tandy
TRS-80 entry is also updated.
ations of

about new models and updates,
so that our Buyers' Guide can remain comprehensive and up-todate.

Please continue to inform us

HARDWARE/SOFTWARE & APPLICATIONS/AVAILABILITY

ACORN COMPUTERS

Acorn. Single Eurocard-sized microcomputer with 6502 processor, I KB RAM, 16 -way
I/O. Max size: a second Eurocard adds hex keypad and CUTS cassette interface.
Monitor and machine -code programming now, Basic and disc operating system in the future. "Highly cost-effective
basis for a computer or an industrial development system". Sold by post or from Microdigital (051-236 0707).

PRICE
£70.20 inc VAT and
postage for kit. £81

complete for
assembled Acorn.

APPLE COMPUTERS

Apple II. Min size: 16K memory; 8K ROM; keyboard; monitors; mini assembler;
Around t I ,000
colour graphics; Pal card; RF modulator; games; paddles and speakers; 4 demo cassettes.
Max size: Expandable to 48K memory; floppy discs and printers are now available. Two versions of Basic, PASCAL;

Assembler; games; business packages. An American system regarded as suitable for any kind of applications.
Maintenance contracts offered. Personal Computers Ltd (01-283 3391) is the sole U.K. agent but has a distributor
network of 20 dealers.

ATTACHE

Attache. Min size: system with 10 slots, 5100 bus, 8080 processor and I 6KB housed in
desk -top case with built-in keyboard. Max size: 64KB, parallel printer interface, two
single- or double -density 8in. floppies, video screen. Disc Basic; business applications produced by Moncoland, the
sole U.K. agent. Distributors include Keen, GBH, Alba, and Lion.

From £1,737 without
video or external
storage. Full business

system with screen,
discs and printer
about £5,000

BRUTECH
ELECTRONICS

BEM -CPU I : single -board processor with 6502 and no RAM. No applications
software. Available from Data Precision Equipment (04862 67420)

From £116

COMART

Microbox. Chassis with three to six PCB sockets for 5100 boards, plus fan. Several
S100 boards available. Aimed mainly at OEM industrial users and perhaps the serious
hobbyist. It will take Cromemco, North Star and other processors. Available from

£255 for full
package plus case.

Comart (0480 215005).

COMMODORE
SYSTEMS DIVISION

Pet. Single unit containing screen, tape cassette and keyboard. Floppy disc, printer
and full-size keyboard are options, as are external cassettes. Basic; games; business
packages. The British subsidiary of Commodore Systems of the U.S. sells Pet for home,
educational and small business applications. About 80 distributors.
Kim I, processor (6502 chip); small calculator -type keyboard; LED six -digit display; built-in interfaces for
audio -cassette and Teletype; 1K RAM; 2K ROM (can add up to 64K). No software available. but it has three good
manuals. An American import which gives Pet -type capabilities with a maximum configuration. For the hobbyist but
used mainly as an evaluation board for the 6502 chip. Twelve to 15 dealers.

COMPELEC
ELECTRONICS

£4604795 exc VAT

E99.95

Series I. Z-80 processor 5I2MB floppy, 32KB, Centronics printer, VDU. Up to 4MB
Less than E5,000 for
disc and 64KB. CP/M, Basic, Cobol, PASCAL, Fortran IV, Assembler. Business and word basic system.
processing packages available. From Compelec (01-580 6296), which is also sole
supplier of Altair systems.

COMPUCOLOR

Compucolor II. Packaged system including I3in. eight -colour display with
alphanumerics and graphics, 72 -key detachable keyboard, 8KB, and built-in mini -floppy.
Max size: 32KB. Extended disc Basic in ROM, graphics programs and games. The system now ranks fourth behind
Pet, TRS-80 and Apple in personal computer sales. Abacus (01-580 8841) is sole U.K. agent and is arranging
distributors, including the Byte Shop and Transam.

From £1,390

COMPUCORP

From £3,890

610: desk -top unit using Z-80 and incorporating screen, 150KB floppy, 48KB. Up to
60KB memory, four floppies, printers. Basic, Assembler, DOS, text editor, file
manager; business packages. Nine dealers.

COMPUTER CENTRE

Mini kit: Z-80 CPU, CTC, USART, serial and parallel I/O. 16 bytes memory,
Western Digital disc controller, SA400 5in. drive plus CP/M, cables and connectors.
Maxi kit: As above but with DRI 7100 8in. drive instead of 5in. drive. All (33) volumes of CP/M user group library
available for cost of media. Library includes utilities, games, Basic compilers/interpreters and Algol compiler.
Microsoft Basic, Cobol, Fortran also available. Computer Centre (02514 29607).

Maxi kit: £886.

COMPUTER
WORKSHOP

System I. Typical size: 40K memory; dual 8in. floppy discs, total storage capacity
I.2MB; Ricoh daisywheel printer. System 2. Typical size: 24K memory; dual
minifloppy discs of 80K bytes each; Centronics 779 dot matrix printer; VDU.
System 3. I2K memory, cassette interface; 40 -column dot matrix printer. Editors, Assemblers, Basic, games,
information retrieval package. The systems were designed and built in Peterborough and are suitable for educational
and small business users and perhaps the more serious hobbyist. Twenty-five dealers.

System I, £5,000 plus.
System 2, around

CROMEMCO

f247-1281.

Single -card computer. 4MHz Z-80 CPU, 5100 bus, I KB RAM, sockets for 8K ROM.
20mA/RS232 serial interface and parallel bi-directional interface. Basic in ROM and
Z-80 monitor. For OEM and industrial users; used with backplane for "full computer capability". Comart is the sole
agent and has 12 distributors.
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Mini kit: £786,

£3,000.

System 3, from £1,350.
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Introducing the personal
computer you've waited for.
The Exidy Sorcerer.
16K

K AT THESE FEATURES

32K

£760
£859
add 8%
VAT

* WORD PROCESSING, CORAL, FORTRAN etc
The Sorcerer Computer is a completely assembled and tested
computer system ready to plug in and use. The standard configuration includes 63 key typewriter -style keyboard and 16 key numeric

pad dual cassette I/O, with remote computer control at 300 and
1200 baud data rates, RS232 serial I/O for communication,
parallel port for direct Centronics printer attachment. Z80 processor. 4K ROM operating system, 8K Microsoft BASIC in separate
plug-in Rom Paem cartridge, composite video of 64 chars 30
lines. 128 upper/lower case ASCII character set and a 128 user -

PLUG IN ROM CARTRIDGES

* WORKS WITH NORMAL TV
* S100 EXPANSION UNIT
* CASSETTE INTERFACE

defined graphic symbols, up to 32K on -board RAM memory,
operators manual, BASIC programming manual and cassette/
video cables, connection for S100 bus expansion unit giving
access to the spectrum of exciting and useful peripheral devices.
such as Floppy disk drives, voice recognition/synthesis battery

* Z80 CPU
* 32K RAM ON BOARD

back-up board in case of power failure, additional memory boards.
E -PROM cards give you the facility to program and re -program

*

A REAL BUSINESS MACHINE

your own ROM memories etc. etc. This is the most useable and
please make cheques and postal orders payable to JADE

flexible system that's now available to the home and business user
at such a low price.

phone your order quoting ACCESS or VISA number
for technical information or advice phone 0736 66565

Supplied by - Factor One Computers

..711%.3C713E

17 Market Place, Penzance,Cornwall.
Circle No. 223

Payroll, Pete and Friends
Professional PET Software
To help you get the most out of your Commodore PET,
Computastore has developed a range of software
packages to cope with the demands of both
Industry and Education.

PAYROLL: Runs on the 8K PET and produces preprinted payslips, totals and coin analysis.
PETE: Turns your PET into an intelligent RS -232
terminal for use with a mainframe.
PETROFF: A text formatter to produce neatly typed reports.

ALSO: Assembler, Disassembler, Renumber, Keyboard.
Contact your PET dealer or
Computastore for a demonstration.

Computastore
Software that means business
Computastore Ltd, 16 John Dalton Street,
Manchester M2 6HG. Tel: 061 224 9545
Circle No. 224
114
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MANUFACTURER

HARDWARE/SOFTWARE & APPLICATIONS/AVAILABILITY

CROMEMCO (continued)
Z-2. Min size: chassis, 30A power supply, motherboard, Z-80 processor, 16KB memory. Max size: 512KB, 21 sockets,
three minifloppies or four 8in. floppies. Basic, Fortran, Cobol, assemblers. For serious hobbyists, OEMs, educational
applications, and industrial/scientific users.
System Two. Min size: factory -assembled system with 32KB, dual 90K minifloppies, dual printer interface, serial
interface. Max size: two additional floppies, 512KB, up to seven terminals. CP/M-compatible operating system (CDOS),
Fortran, Cobol, Basic, assemblers, word processing, database manager. Multi-user system for software development, or
scientific/industrial/business users.
System Two/64. New configuration featuring mini -diskette drives and 64K bytes memory. Software and application as
System Two.
System Three. Min size: 32KB, dual 256KB floppies, dual printer interface, 20mA/RS232 serial interface, Z-80
processor. Max size: two additional discs, 12KB, seven terminals, multi -channel A/D and D/A interface, PROM
programmer. Software as for System Two. Described as appropriate for small to medium business, scientific and

PRICE

£372 (in kit form)
to more than £4,000.
£2,294 upwards.

£3,050.

£3,444 to more than
10,000.

industrial users-"rivals minicomputers at more than twice the price".
System Three/64. New configuration featuring dual 8in. diskette drives; Z -80A processor; 64K of 4MHz memory;
console and printer interfaces. Macro Assembler, Fortran IV, Extended Basic, Cobol, Multi-user Basic.

£4,385.

EQUINOX

Equinox 300. Min size: 48K memory; dual floppy discs giving 600K bytes of storage;
16 -bit Western Digital m.p.u. Max size: up to 256K memory; up to four 10MB hard
discs. Basic, Lisp, PASCAL, Macro Assembler, Text Processor. All software bundled. The system is a multi-user,
multi -tasking, time-sharing system for two to 12 users. Application software available for general commercial users.
Sole distributor Equinox Computers Ltd (01-739 2387).

£5,000-£40,000 plus.

EXIDY

£760 for 16K, £859
for 32K (excludes

Sorcerer: based on Z-80. 16K and 32K; cartridge and cassette interfaces; 79 -key
keyboard; 256 -character set (128 graphics symbols); I 2in. video monitor; expandable
with Micropolis floppy discs. Basic, Assembler and Editor; games, word processor. Other pre-packaged programs plus
EPROM pack for your own programs on cartridges. There is no sole importer for U.K.; sold through various
importers and dealers.

video monitor);
£1,200 with floppy
discs.

HEWART
MICROELECTRONICS

Mini 6800 Mk II. 1K monitor; IK user RAM, 1K VDU RAM; CUTS. Upper and lower- From £127.50 plus
VAT
case VDU with graphics option. 128 -byte scratchpad; decoder/ buffer; power supply;
Basic in ROM; monitor command summary. SWTPC programs; Newbear 6800; Scelbi
6800 Cookbook. Markets are small business, education and home user. Cash with order to Hewart. (0625) 22030.
6800S. 16K dynamic RAM; I K Mikbug-compatible monitor; room for 8K Basic in ROM; upper and lower-case graphics; From £275 plus VAT.
single floppy disc drive; printer and high-speed tape interfaces. "Mountains of software available". Test tape with CUTS
test tones, test message and games with kit.

DIGITAL

From £4,465.
DSC-2. Min size: 32KB, but 64K standard; Z-80; over 1MB floppy disc on two single sided 8in. drives; four programmable RS232 and one parallel interface. CP/M and Basic
included in price. Extended Basic, Fortran, Cobol, text processing, Macro Assembler,
Link Loader, business packages and CAP-CPP business software. Add-on rigid disc system (14 and 28MB) available soon.
Modata (0892 39591) is sole U.K. distributor; dealers being appointed.

MICROSYSTEMS

IMSAI

VDP 40: 32K or 64K RAM memory 9in. display screen, standard keyboard. Two 5 -kin.
floppy disc drives; serial I/O. No software support, but packages for the larger VDP-80
could be converted for smaller system. This would be from about £700 per package. Computer Mart, Norwich
(0603 615089), is the main U.K. supplier but there are other distributors.

£4,507 for 32K model.

ITT

From E965 for 4K and
cassette, to E2,014 for
32K plus floppy and

2020. Identical to Apple II. Min size: 4K memory; 8K ROM; keyboard, monitor, colour
graphics, mini assembler; Powell card; RF modulator, games, paddles and speaker;
Max size: 48K with floppy discs and printers. Basic, Assembler, games, business packages. Generally suited to any type
of application. Fifteen wholesalers, including Fairhurst Instruments.

printer. £3,003 for
48K version, two
floppies and serial
printer.

MICRONICS

Micros. Typical size: I K monitor; 47 -key solid state keyboard; interfaces for video,
cassette, printer and UHF TV; serial I/O, dual parallel I/O ports; 2K RAM; power
supply. 2K Basic; British -designed and manufactured system. Claimed to be the cheapest data terminal-a system with
an acoustic coupler and VDU for £1,020. Prospective applications for small businesses, process controllers and
hobbyists. Manufacturer is sole distributor (01-892 7044).

From £400,
assembled.

MICRO V

Microstar. Single box with twin 8in. floppy discs, 64K RAM, three RS232 serial inputs,
STARDOS operating system enables system to have three VDUs, plus a fourth job
running simultaneously. Word processing software available. Packages being developed include invoicing system,
payroll, accountancy type system. Price includes a reporter generator language. Imported by a Data Efficiency
subsidiary, Microsense Computers. Microsolve is London agent; other distributors being arranged.

£4,950 or machine
and software.

MIDWEST
SCIENTIFIC
INSTRUMENTS

Basic system: £1,100
(£815 as kit);
Minidisc, £2,500;
Large floppy disc
£3,200, plus £1,400

MSI 6800. Min size: I6K memory, Act I terminal; cassette interface. Max size: three
disc systems-minifloppy system with triple drives of 80 bytes each and 32K memory,
large floppy system with up to four 312K -byte discs and 56K of memory mounted in a
pedestal desk, or hard disc system with 10MB and 56K. Basic interpreter and

compiler; editor; assembler; text processor on small disc system. American -designed system being manufactured
increasingly in the U.K. Sole U.K. agent is Strumech (SEED) (05433 4321) but a distributor network is being
established.

NASCOM
MICROCOMPUTERS

Nascom I. Min size: CPU; 2K memory; parallel I/O; serial data interface; IK monitor in
EPROM. Max size: CPU; 64K memory; up to 16 parallel I/O ports. Mostly games, but
also a dedicated text editor system written by ICL Dataskil. Nascom is working on
large versions of Basic, and 8K Microsoft Basic should be available soon. Eleven distributors in U.K. Nascom is
negotiating to increase the number.
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for quad system; hard
disc, £8,000412,000.
£165 exc. VAT.
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Your Own Complete
PERSONAL MICRO COMPUTER,
for only 1305.00 (VAT £24 extra 8%)
THESE ARE THE FEATURES

Standard Keyboard (ASCII Encoded)
Ready Built 1 2" VDU Monitor (uncased)

Complete Kit of Parts to construct a powerful

EQUINOX 300
A powerful multi-user
multi -tasking
multi -language

16 -bit microcomputer time-sharing system

Microcomputer

supporting

Full Documentation

BASIC

On Board PROM Programmer

Tiny Basic Interpreter
Programmable in Machine Code or Basic
Powerful Motorola Software Available
Additional options available as standard without
obsoleting any previous purchases
Such as: More Memory both ROM and RAM, Hard
Copy Printer, Floppy Dics, I/O User Ports and Software
for the above, i.e. Disc Operating System and Disc
Interactive Extended Basic.
ORDER NOW!!

We take plastic or real money!

C ROFTON

Electronics Limited

35 Grosvenor Road, Twickenham
Middlesex
Tel: 01-891 1923

LISP

PASCAL
'

Floppy discs
Hard discs

including a powerful Text Formatter,
Assembly,Language Development System
and disc -based Sort utilities.

Priced from under £5,000
Write or phone for further information.

EQUINOX COMPUTER SYSTEMS LTD
"Kleeman House" 16 Arming Street,
New Inn Yard. London EC2A 3HB.
lel:01-739 2387/9. 01-729 4460.

Circle No. 226

Circle No. 225

HAPPY
MEMORIES

Introducing

LEVEL III BASIC
for the TRS 80

From Hardings-always first with new TRS-80
software. A new 5K Basic interpreter from Microsoft
who wrote Level II. Fully interacts with your existing

2114
2114
2708

450ns £5'25
300ns £6.00
450ns £6.75

TRS-80 16K Memory Upgrade Kit £75
Full instructions included

machine with powerful editing command, new

S100 16K Static RAM Kit 450ns £195
Bank select, 4K boundaries, all sockets,
components and instructions included
with 4K £81: with 8K £119: with 12K £157

graphic commands, easier cassette loading, elimin-

ASCII Keyboards from the USA £4850

Level II to give you the most powerful Basic available

for any microcomputer. Fantastic capability for your

ation of keyboard bounce, full error messages, hex
and octal constants and conversions, user -defined

59 keys, 128 characters, alpha -lock, repeat,
pos and neg strobe, send SAE for data sheet

functions and commands, which before now you

Science of Cambrige Mk 14 set of 18
Texas low -profile sockets £2.80

had to buy disk drives to get!

Texas low -profile DIL sockets:

Supplied on cassette with manual £39.95 ± 50p
p&p

pins
pence

14 16 18 20 22 24 28 40
10 11 12 17 18 20 22 28 38

8

Antex Imm bits CCN or CX17 45p

A. J. HARDING
28 Collington Ave, Bexhill, E Sussex
Tel: (0424) 220391

Circle No. 227
116

21L02 450ns 80p
21L02 250ns 95p
4116
250ns £7-50

Call or write for 74LS price list
VAT included. 20p p -i-p under £10 order

5 Cranbury Terrace, Southampton
Hants SO2 0LH Tel. (0703) 39267

Circle No. 228
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HARDWARE/SOFTWARE & APPLICATIONS/AVAILABILITY

PRICE

NATIONAL

Pegasus. Min size: 48K; Z-80; double -density floppies (320KB); 5100 bus; I2in. CRT;
58 -key keyboard; two serial and one parallel intefaces; bi-directional printer. Options:
8in. drives; 1.2MB additional drives; digital recorder 9,600 baud. Assembler, Cobol,
Fortran,Extended Basic. General business package available as well as text editing and mailing list. All run under
CP/M. Suitable for education, business and home users. London Computer Store (01-388 5721) sole supplier.

E2,700 exc VAT.

NETRONICS

Basic kit £115.50 inc

MULTIPLEX

Elf II: single -board computer in kit form or assembled. RCA Cosmac 1802 processor,
hex keyboard, 256 bytes RAM; options include up to 64KB, ASCII keyboard, cassette
and RS232 I/O, and video output. Machine code or Tiny Basic. Promoted as a teaching system in minimal form, but
expandable for more general use. Sole U.K. distributor HL Audio (01-739 1582).

VAT, p & p, power
supply. Assembled
plus user manuals,

£16410. I/O board
adds E40.95; Basic
is £14.95.

NEWBEAR

7768. CPU board, 4K memory, cassette and VDU interfaces. Range of Basics and games,
British -manufactured system for hobbyists. Expandable to 64K memory, available only

From £45

in kit form. From Newbear; also from Bearbag dealers, Microdigital, Microbits.

NORTH STAR

Horizon. Min size: 16K memory; Z -80A processor, single minifloppy disc drive
(180KB). Max size: 56K memory, four minifloppy disc drives (180KB), any acceptable
S100 peripheral boards. Basic (includes random and sequential access), disc operating system and monitor. Options:
Basic Compiler, Fortran, Cobol, Pilot, PASCAL and ISAM. The system is suitable for commercial, education and
scientific applications. Application software for general commercial users. Twenty distributors.

£995 to £2,500.

OHIO SCIENTIFIC

From £298.

Ohio Superboard II: Min size: 6502 processor. 8K Basic in ROM; 2K monitor in
ROM; 4K RAM; Cassette I/F; full keyboard; 32 > 32 video I/F. 8K Basic in ROM;
Assembler/Editor; American single -board system with in -board keyboard. Aimed at hobbyist/small business. Ohio
makes games, personal maths tutors, and business programs. This and other Ohio products have six U.K.
distributors.

Challenger C24P: similar to Superboard but with a 32 x 64 character set. Supplied as two separate boards with
open slots for expansion. The 'professional portable'; similar to Superboard but packaged and ready to use. Aimed at

£620 to E1,595.

small business, education, research.

Challenger C28P: similar to 4P but expandable to include two 8in. floppies, allowing use of Ohio software.
Personal computer for larger business/commercial programs. Aimed at small business, education and research.
Challenger C3. Min size: 32K RAM, dual 8in. floppies, triple processor architecture (6502A, Z-80, 6800). Max size:
768K RAM, 74MB hard disc, multiple terminals, printers. Can run virtually all 6502, 6800, 8080 and Z-80 code.
Runs Basic, Cobol and Fortran under OS CP/M. Full business software packages available, including word processing

L825-£2,670.
£3,425-£13,000.

and database management. Multi -programming available.

System 1300. Min size: 32K memory; dual minifloppy discs 71 bytes each,
formatted; serial interfaces. Max size: 64K memory; four serial ports. Basic (single and
multi-user), Fortran, Cobol. The hardware for Compelec Altair systems is from Pertec but the software is
Anglo-Dutch. Sole distributor Compelec (01-580 6296).
PERTEC

PROCESSOR

TECHNOLOGY

Sol. 808 -based 5100 microcomputer packaged with cassette and video interfaces
(including graphics), keyboard with numeric pad, and 16KB RAM. Basic, assembler,
word processors. Floppy disc systems available. Several distributors including
Comart (0480 215005), which can offer nationwide maintenance contracts.

£3,000-£5,500.

From £1,750

(excluding monitor
and cassette).

Complete floppy disc
systems with word
processing about
£5,000.

Black Box. Min size: 32K memory dual minifloppy discs, 80K bytes each; two
programmable serial I/O interfaces. Max size: 64K memory; eight serial interfaces;
I MB disc storage (or 10MB hard disc); range of peripherals. Basic, Fortran IV; Cobol. Hardware distributors are
being signed and agreements made with software houses to add software. A warranty and U.K.-wide on -site
RAIR

From £2,300.

maintenance is given. From manufacturer (01-836 4663) and systems houses.

380-Z. Min size: 4K memory; 380-Z processor, keyboard. Max size: 56K memory.
Options: cassette, single or dual minifloppy discs, dual 8in. double -sided discs (I MB);
serial interfaces; parallel interfaces; analogue interface; printer available. Basic
Interpreter, Z-80 Assembler; interactive text editor: terminal mode software; data logging routines; CP/M, DOS,
text processor, C Basic, Fortran, Algol, Pilot, Cobol, CP/M users' club library. Sold principally to higher and
secondary education, and for scientific research, data processing and data logging. Available from Sintel and the
manufacturer.
280-Z. Board version of 380-Z system. 4K or 32K (identical in performance to the 380-Z). Interfaces, software as
for 380-Z.

RESEARCH

MACHINES LTD

RCA

Elf II: RCA 1802 micro with hex keypad and output to TV screen. Assembler and
machine code programming; options include Tiny Basic. Available by mail order from
HL Audio (01-739 1582).

ROCKWELL

Aim -65: Kim -compatible with full keyboard and on -board printer. I K or 4K RAM.
The 4K version is described as a development system rather than a personal
computer. Assembler, editor, Basic. Available from Pelco and Microdigital.

SCIENCE OF
CAMBRIDGE

MKI4: SC/MP processor, 256 bytes user memory; 512 -byte PROM with monitor
program; hex keyboard and eight -digit, seven -segment display; interface circuitry;
5V regulator on board. To this can be added: +K RAM (£3.60); 16 I/O chip (£7.80);
cassette interface kit (£5.95); cassette interface and replacement monitor (0.95); PROM programmer (£9.95).
No software provided but a 100 -page manual includes a number which will fit into 256 bytes covering monitors,
maths, electronics systems, music and miscellaneous. Based on American National Semiconductor chips. Science
will soon have a VDU interface and large manual on user programming. Mail order from manufacturer (0223 312919)
and by selected dealers.
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From 0330-£3,500.

4KB version at £398;
32KB for £722.
From E99.85 in kit
form; £16410
including postage and
VAT.

1K-L249.50.

4K-£315.
£39.95 basic.

(continued on next page)

117

Buyers' Guide
(continued from previous page)

MANUFACTURER

HARDWARE/SOFTWARE & APPLICATIONS/AVAILABILITY

PRICE

SDS

SDS 100. Single unit containing 32K memory (expandable to 64K); up to 8K PROM;
twin double -sided floppy disc drives of 500 bytes each, serial and parallel RS232
interfacing; keyboard; I2in. video display; power supplies; SD monitor program; line printer available. CP/M, 8080
assembler, E Basic, Editor supplied with system; M Basic, Fortran, Cobol available for business use, industrial process
monitoring and control (with additional hardware). All CP/M games and business packages. Sole supplier
Airamco (0294 65530).

SORD

From £3,750 (basic
machine) plus £890

(printer); £4,500
combined.

MI00. Min. size: 16K RAM; 4K ROM monitor; full keyboard plus function keypad; two - From £726.

channel joystick dual cassette I/F; II K EBasic on cassette; video; graphics; printer; S100
bus; converters; speaker; 24 -hour clock. Max size; 48K RAM; 8K ROM; black and white or colour graphics; mini floppy discs. Suitable for OEMs, small business, education, laboratory and scientific and home computing. Main
distributor is Dectrade, but for London and South contact Midas Computer Services (0903) 814523.
M222. Min size: 64K RAM; VDU; full keyboard; numeric keypad; graphics; real-time clock; 70K minifloppy disc
drive; audio cassette interface; two serial ports; programmable 110 to 9,600 baud; three S100 slots; power and

interface for two external minifloppy drives; ROM bootstrap. Max size: 70K byte minifloppies; black and white or
colour graphics; bar code reader; TMS-I000 development system. EBasic interpreter; compiler EBasic; matrix Basic;
Fortran; Cobol; assembler editor; re -locatable linker/loader; debugger. Application software includes word and

From £3,45044,123
including desk and

printer.

graphics processor; business demonstration packages and games. For small business; industrial/research, education;
software houses OEMs.
M223. Min size: 64K RAM; hardware as M222 plus one or two 350K byte minifloppy drives. Max size: Four 350K
From £3,77544,448.
minifloppies; up to four 11.4Mb hard discs; range of 5100 devices. As M222 plus Cobol -80, CAP-CPP BOS MicroCobol.
Application software includes word and graphics processor; personal information processing system; games; CAP-CPP
range of MicroCobol software.

SYNERTEK

Sym I: 6502 chip and keypad with memory available in 4K blocks to 64K. Any Kim
software. American, meant to be the foundation system for very small business and
hobbyist users. Available from Newbear (0635 49223).

From £200.

TANDY CORP.

TRS-80. Min. size: Level 14K memory; video monitor; cassette; power supply. Max
size: Level II 48K up to 350K on-line via floppy discs; line printer; tractor feed printer

Level 14499
Level! II-from
£57844,700.

and quick printer; floppy disc system. Modem, telephone interface soon available. Basic; some business packages.
Level I aimed at the hobbyist and education market and Level II at small business applications. Hundreds of dealers.

TRANSAM
COMPONENTS

Triton: British -made kit computer. Up to 65KB. Full graphics capability, 64
characters. Power supply; cabinet. Communications interfaces. Tiny Basic or 2K Basic,
I KB monitor plus new option 4K firmware on board. Available from manufacturer.

£286 kit with 5KB.

(01-402 8137.)

VECTOR GRAPHIC

48KB RAM, Z-80 micro: 63K bytes, mini -discs are standard, Options: graphics.
Monitor, MDOS, Basic; business packages from dealers. Several distributors.

£2,300

>TAN SYSTEM
Southern England stockists for CROMEMCO
Selected nationwide by Government departments,
Research Establishments, Universities, Professional Consultants, Assurance Companies, Industry and the serious hobbyist. Features include

a range of software equalled by no other manufacturer for price and performance. Fortran,
Basic, Cobol, Z-80 Macro Assembler, Trace, and
Word Processing, all at only £85 each. Xitan
Systems can supply CP/M for use on Cromemco
equipment with 8 in. floppy discs.
THE machine for professional use

>VAN SYSTEM, 23 CUMBERLAND PLACE, SOUTHAMPTON S01 2BB. TEL: (0703) 38740
Also suppliers of: PET ' HORIZON ' PT SOL

DYNABYTE MEMORY * BOOKS * VDUs* PRINTERS
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Glossary

A PRACTICAL
GLOSSARY

Continuing the terminological gamut with I

Increment
To augment or increase-that's all.
It is used freely for several internal operations but it still means to
add
something-usually to a

means that the memory location
to which a particular instruction
refers will not be included in that

instruction. The computer will

have to work it out by reference

Input/output
What happens when a computer
communicates with the outside
world-the transfer of data

Index

that the instruction references a
memory location which contains
the address of data rather than

There are a number of occasions in

the data itself.

between a processorand peripherals; wait to P for definitions.
Two means of I/O are available
-programmed and automatic.
For programmed I/O, all information is passed as a result of executing programmed instructions. For

Indexed sequential

automatic I/O, all information is
passed as a result of executing

particular register (qv) or memory location.

to other memory locations.
Indirect addressing thus means

computing where you will come
across an index. Wherever it is
used, the term means that something indirect is happening. That is
analogous to a book index-to find
a

reference to 'Aardvark' you

could read every word in the book,

or you could go to that summary
of key words at the back and be
directed to the correct page
number. The direct mode takes
you straight to your Aarvark without intervening stages; the index
mode puts in an extra step or two
but simplifies things.

Index hole

There are three widely -used ways
of getting at data stored as records
and files in a computer system.
Sequential mode means that your

program starts at the first record
and reads through the lot until it
hits the one it is looking for.
Direct access or random mode
means that you can get straight to
the record you want without
having to read anything else first,

but the way you reference a particular record has to include a key
from which the actual location of
the record on backing store can
be calculated.

programmed

instructions.

For

automatic I/O, control information is passed to a controller for a
particular device, like the screen,
keyboard, or cassette unit.
That information will specify the
mode of operation, the memory
area involved in the transfer, and
the amount of data to be passed.
Once the transfer operation begins,

it needs no further intervention
by the program; completion of a
data transfer often

causes the
device controller to signal that the

device

is

available for another

transfer.

Remember the piece about hard sectoring in the Glossary item on
H words? Hard -sectoring means

Ordinary sequential access is
simple and well -suited to cheap

that your floppy disc has a hole
punched into it to indicate to the
drive where the data starts. That

storage media like cassette but it is
slow. Random access is fast but it
is complicated and if you have too

hole is called the index hole.

many records the algorithmic calculation can be a bit silly.

usually require automatic block
I/O. Slower devices can operate
under either regime. Since hardware controllers for block I/O are
relatively expensive, the control
information for automatic trans-

between them is indexed sequential access. Records are stored
sequentially in some kind of

fers can be put into special memory locations associated with one
or more data channels, or it may
reside in the device controllers.

Indexed addressing
A computer instruction which
references an address can do so

directly, which means that the

The wonder solution fitting

logical order, just as with plain

memory location is stated in the
instruction specifically-like 'store
the contents of this variable in
memory location starting at number 3,517'. The problemwith that

sequential mode, but the records

is two -fold; the way the computer
handles instructions may not
allow enough bits to contain large
addresses-which is why eight -bit
micros typically cannot access

filing system to set-up indices
which point to the records, just as
a book index points to the terms
referenced. So your program goes
to an index, looks for the location
of the data it wants, and then goes
directly to that location.

more than 64KB of memory. In
any case, direct addressing can be
a

little unsubtle-you have to

know practically everything about
the address before you can reference it.

Indirect addressing is the alternative, and indexing is one form
of it-the computer calculates the
desired address by adding the con-

tents of an index register to what
is called a 'displacement' value in
the instruction. A special location,
the index register, is set up; it
points to a particular memory
location, and the displacement
value in the instruction is added to
that to produce the address you

can be accessed selectively, so that

unwanted records can be skipped
past quickly.

The point is that you use the

Indexed -sequential file access is

slower than random mode and
more complicated than sequential
mode but it provides a reasonably
quick way of reaching large
amounts of data, and so it is practically a pre -requisite in commercial systems, where a great deal of
file accessing on many files is
taking place.

Information
The straight definition says that
information is any electrical signal
or bit pattern with 'defined mean-

Fast

devices,

way it means accessing information stored by the computers. In
practice, the term applies particu-

larly to ad hoc inquiries, which

means getting information as and
when required. Typically this will
involve some keying -in at a VDU;
the alternative is pre -meditated,
formally -structured, pre -written
reporting functions.
Inquiry is a helpful concept
because it allows your system to
look interactive. File inquiries do
not alter anything, unlike file
updates so you can have a batch

computer system-with all alterations and amendments done in
batch
mode-with interactive
inquiries without it being a 'true'
on-line system.

Truth tends to reside in the eye
of the beholder. In our view, however, an on-line system is one in
which a file update is entered and
processed immediately. That's also
called transaction processing (qv),
and we'll talk more about it when

ter are usually called the base

tinction between data and infor-

we reach T.

address, and obviously by modi-

mation is that data has no inherent
meaning, while information is
meaningful data.
As an example, take the number
sequence 170179. This is data, but

Instruction

you can set this to point to alternative memory locations.

To put it another way, it is not

unlike sending a letter to 'The

Brown House next to the pub on
Noel Road'. Indirect addressing

it is just a bunch of numbers. It
becomes information when someone tells you it refers to January
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discs,

Or, more often, enquiry. Either

ing'. The emphasis goes on the

fying them-and/or setting up
more than one index register-

as

Inquiry

want.
The contents of the index regis-

word meaning, of course; the dis-

such

Tells the computer what to do, so
it's an apposite term. More
explicitly, an instruction is a single
program step; a program is composed of a number of instructions.
One instruction may not correspond to a single basic computer

operation, and indeed it probably
will not. This is because a highlevel language instruction by its
very nature is executed or implemented by several internal operations. On the other hand, a lowlevel language like an assembler
(qv) will have instructions which
correspond closely to computer
operations.

Integer
A whole number. Well, there's
nothing wrong with short definitions, is there?

Integrated circuit
An electronic circuit formed on a
single chip of semiconductor
material. Frankly we do not intend
to become involved in a heavy

discussion on electronics so you

cannot expect a definition of a
circuit or a discussion of the properties of semiconductor materials. The chip in question is usually

fabricated chemically from silicon
(a clever version of rock) and the
resultant IC is generally characterised by very small size, very low

cost, very little heat dissipation,
and comparatively simple electrical requirements. Computer
manufacturers buy ICs in bulk;
there are only a few manufacturers
and they deal in extremely large
production volumes.
It is an interesting sidelight on
the economics of IC manufacture
that something over 99 percent

of normal production comprises
unserviceable

chips

which

are

thrown away because it is not
worth repairing them.
The big semiconductor houses
include Intel (qv) Fairchild, Motorola, Texas Instruments and IBM.
Apart from IBM, all make ICs for

other people as standard catalogue products; they will include

memory and CPU chips. They also

become their own customers; all
of them assemble computers and
all will shop from each other for
standard components, if necessary.

Intel

Intel a contraction of INTegrated Electronics. It began life only in

1969, produced the world's first
microcomputer which leads its
market,

and

last

year

earned

$44.3 million on a $4006 million
turnover.
Intel founders used to work for
pioneering Intel
4004 (circa 1971) was the first
micro, a four -bit device. Intel also
had the world's first eight -bit
Fairchild. The

micro. Apart from micros and

microcomputer components, In-

tel's other main product line

is

semiconductor memories and last
year it shipped 200 billion bits.
On the micro side, Intel has 175
products. The principal ones are
the 16 -bit 8086; the trusty

8080A, current version of the
eight -bit processor -only chip, and

the faster 8085; and the 8048
(continued on page Izt)
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computer
centre

THE DISCOUNT MICRO STORE

Kit
£79
£175
£69

8K Bytes ECONORAM II (450 n.s.)
16K Bytes ECONORAM IV
8080A CPU with vector interrupt
SBC 100 Z80A, serial
parallel,
ROM/RAM
104 2 Serial/Parallel

Ass.

S100 Hardware

£94
£199
£104

CP/M Software

£224
£124
VDB-8024 (80 chts x 24 lines) VIDEO £185 £245
£19
MOTHERBOARD MT3 (11 -Slot)
£3.50
PIS 100 Edge Connectors
£19
S100 Prototype Board
£125 £160
TARBELL Disc Controller
£99 £140
VERSAFLOPPY Disc Controller
£190
SA400 MINIFLOPPY Disc Drive
£299
DRI 7100 8in. Disc Drive
£375
DRI 7200 8in. Double Sided
Z80 Starter Kit
£155

£155
£89

Ring 0792 460023 for full catalogue.
Mail Order Address: 9 De-la-beche Street,
SWANSEA SA1 3EX

£786

COMPUTER CENTRE MINI DISC KIT

S100, Z80 micro, 16K Bytes memory, MINI FLOPPY drive, programmable baud rate serial I/O
parallel PROM monitor and boot, CP/M operating
system, cables, connectors, 10 manuals.
Optional extras: £79
Power supply kit
£479
NL 7000 VDU
£886
COMPUTER CENTRE MAXI DISC KIT

As Mini Disc Kit above but with DRI 7000 8in.
Disc drive
CP/M Disc Operating System
+ BASIC- E and 7 manuals
CP/M U.S. User Group library
(8in. floppy disc, 33 volumes)

Also available for CP/M:
FORTRAN and COBOL.

£64
FREE with
media £4.50 ea.

Microsoft BASIC,

Tel:

Swansea 460023

All items currently in stock.

Telex:

48638

Add 2% postage (min. 25p), add 8% VAT.
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Complete Computer Systems

RECREATIONAL

COMPUTING
formerly 'Peoples Computers'

(CCS Microsales)
Specialists in Computer Graphics

COLOUR GRAPHICS

Apple II 16K Ram: 40 by 48 resolution with 15 colours
or 280 by 192 with 4 colours

.

. £970.00

.

.

Compucolor II 8K Ram mini -floppy and colour CRT:

8 colours 64 by 32 lines Graphics

A bi-monthly magazine
for the micro enthusiast
who is young or young
at heart.

128 by 128 plus vectors

.

.

. £1370.00

.

B & W GRAPHICS
SORD M100 16K Ram: S-100 Bus, Kansas City tape
interface:

Centronics

interface:

Printer

Rs232C interface: PIO: 2 Analog inputs:

18 Special Keys. 128 by 120 Graphics

problems, software, tutorials, interviews +regular
PET -related articles.

....from £950.00'

7 colours'

Features: games, fastasy, graphics, music puzzles,

"requires disc unit

Exidy Sorcerer 16K Ram: Plug ROM Cartridges with
BASIC, FORTRAN and COBOL: 16 Key
numeric keypad: 64 by 30 line display:
512 by 240 Graphics
. £750.00

£1.75 single issue
£8.00 subscription, £8.50 overseas subscription

.

.

.

Commodore Pet 13K Rom: 64 Special Graphics Keys
plus 64 standard ASCII: numeric keypad: 9" VDU: 40 by 25 display.

HOW TO ORDER:
Payment in sterling drawn against a British bank or
by credit card to: L.P. ENTERPRISES, Room PC
313 Kingston Road
Ilford, Essex IG1 1 PJ
U.K.

Tel: 01-553 1001

Circle No. 231
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4K RAM £460.00
32K RAM £795.00
Available from:-

All prices ex. VAT

CCS MICROSALES
22 WESTSIDE
68 FORTIS GREEN
LONDON N2 Tel 01-444 7739
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Glossary
Inter -leave

(continued from page 119)

family, which gives you memory

This has two alternative connota-

on the processor chip.

neither of which applies
only to microcomputers. It can
tions,

Interesting goodies in Intel's
future include the takeover of a

refer to memory, in which case it
means dividing memory into two
parts with separate data paths to
the processor; this can sometimes
speed throughput.
inter -leaving
Alternatively,
refers to some clever juggling with
the execution of programs which
definitely speeds throughput;

Texas software house, MRI. This
has a well-known database manager called System 2000 which runs
on big IBM computers. Intel
apparently bought MRI because it
intends to develop a micro -based
box
containing the database

manager; that would plug into the
IBM mainframe and allow the user
to operate a database system without all the overheads of a software

parts

Intellec
development systems. They com-

prise appropriate hardware and
software to allow you to develop
programs which will run on the
relevant Intel micro. Like all
development systems, the Intellec

intended for people who
build micros into other systems,
which means that in operational
is

use the processor will be invisible

and unalterable, probably with a
program stored irretrievably in
read-only memory.

a

program into its final state.
Interpreters might take-up
some memory, since they have to
be waiting to translate; and interpreted programs are certainly

whatever.

Intelligence
Applied to computers or any
mechanised or automated object,
it normally means programmabili-

slower when it comes to run-

time, because a program already in

ty-the ability to perform alter-

machine code is inevitably much
more efficient.
Because interpreter languages

native courses of action on the

basis of an internally -stored and

do not require the compile pro-

theoretically -alterable set of rules.

Fortran.

Those

well -developed

languages are very rich in user
facilities and powerful commands;
an in -memory interpreter capable
of translating each possible statement as it is input would be
enormous. It would occupy too

much memory and the transla-

tion would be burdensomely slow.
Or you might say that compiler
languages are verbose, unwieldy,
have more than a little in common

with the dinosaur age, and are

the operating system. That decides

see the effect immediately, so it
speeds the process of getting a

weighing

prepared to grub around in the
innards of the operating system
you might find the interrupt vec-

You won't find many interpreters, however, for Cobol or

object code.

program is translated and executed immediately. This means you
can add or delete instructions and

machine, a pocket calculator, or

form.

What happens when something

ment in the high-level language

aspects of that system to perfection before it becomes buried

tions. Looking after interrupts on
a personal computer tends to be
totally transparent to the user, for
whom this information will be of
academic interest only. If you are

Software which translates a program in a high-level language into
machine code-the binary instructions which correspond directly to
computer operations.
A compiler (qv) also does this
but with a compiler you have to
put your program through it
(compiling) to obtain what is
called an object -code program in
machine code. You then run the
With an interpreter, each state-

A development process employing a system likeone of the Intellec
line is used to get the operational
inside

be

Interpreter

Brand name for the Intel line of

inaccessibly

can

two can be executed more or less
simultaneously. The system does
this automatically.

database manager.

line

of one program

inserted into another so that the

cess they are generally preferred
for personal computers-they are
simple and humane to use. Apart
from Basic, you will find APL and
PASCAL frequently in interpreter

rooted in old-style, inhumane,
non -ergonomic batch processing.

tors, which are the memory locations at which the interrupt handlers start. So you might be able to
force your own interrupts even if
the manual does not exactly tell
you how; you might set-up 'traps'

related to a real-time clock, for

example, to take snapshots of the
system status during execution.
The other buzz phase you might

encounter on the interrupt front
is interrupt priority. It establishes
a
hierarchy of importance for
attention -getting

signals

and

allows the operating system to
decide which to look at first. On a

personal computer the number

Interrupt

variety of interrupts you
might have are comparatively
and

causes the temporary suspension

of activities inside the computer.
Usually control is passed to an

'interrupt handler' or 'interrupt
service routine' which is part of

what is going on and what ought

to happen. When the interrupt
has been handled, the original
processor status is restored-all
the relevant parameters having

limited, so the operating system
decides which interrupting device
should be handled first.
More complicated systems use
micro -coded or hard -wired priority systems, either pre-set-so

that some types of interrupt al-

receive top priority-or
alterable in some applications; the
relative importance of peripherals
will vary from program to program.
ways

been stored as part of the interrupt handling-and the previously -

executing program is allowed to
continue from the point at which
it was interrupted.
The interrupt signal is typically
from an I/O device, like the keyboard demanding the processor's
attention when you type something.
Interrupt handling can be a very
powerful tool for doing many useful things in fairly complex applica-

I/O
Conventional

abbreviation

input/output.

for

Iterate
Means to repeat. It is sometimes
used as a synonym for the verb
'to loop', meaning to repeat under
program control a pre -determined
set of instructions.

Advertisement Index
Airamco
A J Harding
Almarc Data Systems
American Data Home and Office
Computers

18
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24
29

Benchmark Computer Systems
Beyts Logic
Byte Shop

54
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Cambridge Computer Store
CCS Microhire

54
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Computer Field Management
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Computer Store
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Computer Centre
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INTERESTED

IN HOME
COMPUTING?

FREE B BUG
valued at £23.00
plus 10 x C12 cassettes
valued at £4.00
plus Standard Modulator
valued at £2.25
WITH EVERY NASCOM

COMPUKIT UK101

All specifications of Superboard with many improvements and in
kit form including power supply and modulator on board. Improved
video display with 48 chars x 16 lines. English TV Standard.

Start now and don't get left behind THE NASCOM 1

£219:1

is here Ex -stock with full technical services
Plus the opportunity to join the fastest moving club of personal
computer users enabling you to get the most our of your
computer. You can OBTAIN and EXCHANGE programs and
other software - many now available.
The Powerful Z80
Microprocessor
Professional Keyboard
1 Kbyte Monitor in EPROM
2 Kbyte RAM (expandable)
Audio Cassette interface
Plugs into your domestic TV
Easy construction from
straightforward instructions
- no drilling or special tools
- Just neat soldering
required.
Only3:111.7c511+ 8% VAT (includes p & p + insurance)
2.95
Manuals seperately
NEW LOW PRICE

Z80 programming Manual 6.90
2.95
Z80 Technical Manual
PIO Technical Manual

2.95

(All prices add 8% VAT)

Power supply suitable for

RELEASED END OF
JUNE 1979.

Z

O

O

SEND £10 DEPOSIT TO RESERVE
FIRST IN UK

OHIO SUPERBOARD II NEW-ON DEMO

O

For electronic buffs. Fully assembled and tested. Requires +5V at

3 Amps and a video monitor or TV with RF converter to be up and
running.
STANDARD FEATURES
Uses the ultra powerful 6502 microprocessor
8K Microsoft BASIC -in -ROM
Full feature BASIC runs faster than currently
all11/
available personal computers and all
8080 -based business computers.
LUI
4K
static RAM on board expandable to 8K
41 sit
Full 53 -keyboard with upper/lower case and user
programmability
Kansas City standard audio cassette interface

Nei
milli

for high reliability
Full machine code monitor and I/O utilities in

£165 + VAT
NASCOM

-ON DEMO

ROM

19.90

NASCOM AD ONS - Nascom improved monitor B Bug (2K)
featuring - *Four times tape speed "Direct text'entry without
ASCII *Extended keyboard facility *Additional useful
£23.00
subroutines
Nascom Music Box Kit £9.90
£22.50
(write your own tunes and play
them on your Nascom.
Nascom Joy Stick Kit
Complete with full documentation).
£14.90

Direct access video display has 1K of dedicated memory (besides
4K user memory), features upper case, lower case, graphics and
gaming characters for an effective screen resolution of up to 256
by 256 points. Normal TV's with overscan display about 24 rows
of 24 characters; without overscan up to 30 x 30 characters.

EX -STOCK

Nascom Vero Case

£263 VAT

Please phone to check availability or send £10 to
reserve one and pay the balance on delivery

GRAPHICS ADD ON BOARD £9.90

Complete kit to upgrade your NASCOM for graphics capability
includes full documentation and demonstration program.

NASCOM IMMEDIATE
EXPANSION S100 from COMP

-strongly recommended
The only available S100 motherboard kit (fully buffered) that
plugs directly into your Nascom. Designed for the insertion
of S100 boards (e.g. Static RAM, EPROM and discs etc.).
Motherboard
S100 Motherboard/Buffer
£47.50
comes complete
(Complete kit + documentation)
with 2K Tiny
Suitable 8K Static RAM Memoryi:Sn£110
Basic On
(fully assembled tested and guaranteed)
cassette.

NASCOM LOW COST EXPANSION
Uses dynamic RAM and NASBUS
(please note this expansion does not support S100 memory)
Tiny Basic in EPROM £25.00
All
8K Dynamic RAM board (in kit only) £85.00
plus
Motherboard (in kit only) £12.50
VAT
Buffer board (in kit only) £25.00

SHORT C12 CASSETTES10 for £4.00
FOR COMPUTER PROGRAMMES

£69

SPECIAL DYNAMIC
+ VAT
MEMORY OFFER
8 x 4116 15Ons access time, 32Gr1c cycle
122

MODULATORS UHF Channel 36
Standard .6 meg band width £2.25
High Quality 8 meg band width £4.90

105C)

INDUSTRIAL POWER SUPPLY

0
0)
0

+5v 10 amps - £63.25
+5v 5 amps + 12v -12v -5v £89.00
Both housed and fully guaranteed.
Lightweight

DC switched

TRS 80 SOFTWARE

NEW

100 MIXED PROGRAMMES

on cassette

£39.00
(inc.VAT)

HITACHI 9" & 12"
PROFESSIONAL MONITORS
SUPERB DEFINITION

9" - £132
12" - £210

VAT

Delivery charged at cost - Red Star - Securicor - Post etc., Your

Choice. Please make cheques and postal orders ayable to COMP, or
phone your order quoting BARCLAYCARD or ACCESS number.

OPEN - 10am to 7pm - Monday to Saturday
CONTINUOUS DEMONSTRATIONS
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JUST COMPARE OUR CASH AND CARRY PRICES!
THE TRS-80 (SPECIAL SCOOP)
Low Priced, Ready to Go!

ATTENTION! SAVE £90
TRS 80 & APPLE 11 USERS
16K UP
GRADE KIT

HALF NORMAL £99
PRICE

+ VAT

LIFETIME
GUARANTEE

NEW Standard QWERTY
Use your own cassette

Level -II with 4K RAM
Improved graphics, print
formatting, and a faster cassette
transfer rate are features of

Co

0

0
0
Q

Keyboard with 16K Memory

£399'

Level -II BASIC.

PLUGS INTO
PLUGS
YOUR OWN TV

Level -II with 16K RAM
A combination of 16K RAM and
the powerful Level -t! BASIC
produces a system capable of
handling most demands.
FREE 100 PROGRAMS

£499'

KEY BOARD ONLY

The No. 1
in the U.K.

Affordable

COMPLETE WITH
UHF MODULATOR

UK POWER SUPPLY

8K PET still at
unbeatable price of £499 + VAT

£9.90 + VAT

SORCERER
COMPUTER SYSTEM
The Sorcerer Computer is a completely
assembled and tested computer system.
Standard configuration includes 63 -key
typewriter -style keyboard anti 16 -key
numeric pad, Z80 processor, dual cassette

I/O with remote computer control at 300
and 1200 baud data rates, RS232 serial I/O
for communications, parallel port for
direct Centronics printer attachment. 4K
ROM operating system, 8K ROM
Microsoft BASIC in Rom PacTM cartridge,
composite video of 64 char/line 30 line/
screen, 128 upper/lower case ASCII set
and 128 user -defined graphic symbols,
operation manual, BASIC programming
manual and cassette/video cables, connection for 5.100 bus expansion.

LOOK!
32K RAM on board
RS232 interface 8K BASIC ROM
CUTS interface 4K MONITOR
KANSAS CITY interface S100 BUS
User defined graphic symbols Z80 cpu

EXIDY SORCERER 32 RAM COMPUTER £790

0

BOOK SHELF

EX STOCK 4K
LOW PRICE MEMORY UPGRADE
PURCHASED AT TIME OF ORDER
Full colour UHF output Audio
cassette tape interface Up to 48K
RAM on board BASIC in ROM
(graphics commands include
COLOUR = VLIN, HLIN, PLOT and
SCRN) Built in Loudspeaker
Buckets of software already
available 'disk system (110 K byte
per drive - includes controller) only
£425 + VAT

COMP

COMPUTER
COMPONENTS

8080A

Bugbook

Interfacing

&

Programming by Rosy, Larsen &
Titus (1977)416 pages

LOW PRICES FAST SERVICE!
Vol OThe Beginner's Book
Vol 1 Basic Concepts +

£5.40
£5.90

280 Programming for Logic Design

Vol 2
1977)

£9.90

William Barden
Structured Programming & Problem
Solving with Pascal

Some Real Products (June

Microprocessor series, by Rodney
Zaks C201 From Chips to Systems .
C207 Interfacing Techniques
Microprocessor Systems Design by
Edwin Klingman ISBN 0.135.81413 8
(1977)480 pages hard cover
CMOS Cookbook by Don Lancaster
6800
Assembly
Language
Programming

£7.50
£7.50

16.40
£6.90

£6.50

6800 Software Guide & Cookbook
from Scelbi

£7.90

8080 Software Guide & Cookbook
from Scelbi

£7.90

8080 A18085 Assembly Language
Programming

VAT

£6.50

For technical and sales literature send SAE to:
COMP COMPUTER COMPONENTS (Exidy UK Sales),
Freepost, 14 Station Road, New Barnet, Herts.
Tel: 01-441 2922 (Sales) 01-449 6596 Telex: 298755

£6.90

by Adam Osborne

£5.90

Z80 Microcomputer Handbook by
£7.20

ISBN 0-13854869-2 (1978) 365 pages

by Kieburtz "When will your
microcomputer speak Pascal"
BASIC Computer Games Microcomputer edition

£9.50

Best of BYTE Vol 1 (1977)376 pages
Best of CREATIVE COMPUTING
Vol 1 (1977)326 pages
Vol 2(1977)323 pages
MOI OTHELLO Game for 2 players
on NASCOM 1 cassette

MOI MINO PILOT powerful text
editor and interpreter in %KIP

£5.40
£8.90
£6.90
£6.90
£2.00

£5.00

TAKE ADVANTAGE OF OUR
WORT DELIVERY TIME.

All prices exclusive of VAT

(PART OF THE COMPSHOP LTD. GROUP)
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CT -82 Termina

* Software function controls
* 56 -key "Cherry" keyboard
* 12 key numeric or cursor
control pad

* 128 control functions
* Graphics capability
* User programmable
character sets

* Software selectable Baud
rates (50-38, 400)

£550 + VAT

The CT -82 has 128 different functions all of
which are software controlled. Too numerous to

list in their entirety they include 18 cursor
control commands, 6 ways to configure the

PR -40 Matrix Printer

11
erase functions and graphics
capability including point-to-point plotting, field

cursor,

protection, printer pass through, paged edit
mode and light pen position reading.

Computer Workshop
3rd Anniversary Offers
4K Memory board (Can be
used with Motorola D2 kits

Kit £45.00
Ass.£50.00

This unit can be used with any computer with a

Tubes of 25 x 21024_ RAM

£20.00

parallel printer interface and may be ordered
with a special interface for the PET system.

6575 Character Generator

£4.00

Set of 20 male and female Molex
10 way connectors

£6.00

as well as SWTPC)

The PR -40 uses an 8 bit parallel interface, with
data strobe and acknowledge.

This unit prints the 64 character upper case

MP -A processor board containing
6800 MICBUG system, clock and
128 byte scratchpad RAM
Ass.£50.00

ASCII set on a 40 character line at a print speed

All prices include postage, packing and VAT.

and applications where a 40 column report is

All offers subject to availability. Please send
cheque with order. Goods or full refund by

PR -40A (25 way RS connector) £250 + VAT

return.

PR -40P (PET connector)

Southwest Technical Products Co.

of 55 lines per minute. It uses an impact dot
matrix head and prints on standard adding
machine paper. It is ideal for development work
sufficient.

£250 + VAT

CW

Computer Workshop

38 DOVER STREET LONDON WIX 3RB Telephone: 01-491 7507 Telex: 268913
Circle No. 310

