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For [4Cromemco...call the experts

MicroCentre
Tel: 031-556 7354 Y

If you've already recognised the
superiority of Cromemco.products, or
even if you're still evaluating alternative
systems, it's worthwhile visiting
MicroCentre.

Here's our promise. Ask to see anythingin
the Cromemco catalogue, and we'll
demonstrate it for you. Nobody else in the
UK carries a wider range of Cromemco
demonstration systems and stock. We'll
show you all the Cromemco computers, of
course. From System Zero to System
Three; the Z-2H Hard Disk system; high
performance colour graphics; and the
adaptable SCC single card computer.

Then we’'ll show you quality Cromemco
peripherals; a choice of operating

systems—single user and multi-user; and
a wide range of software, including
compilers, data base management, word
processing, and Cromemco’s integrated
business packages.

At MicroCentre we pride ourselves in
taking care of all the important details that
make up a complete service . . . like
stocking the complete library of
Cromemco documentation; arranging
leasing and maintenance agreements;
supplying continuous stationery, ribbons,
floppy disks, print thimbles, etc.

So if you're interested in Cromemco
systems don't miss out a visit to
MicroCentre. We're Cromemco’s top
dealers in Europe—and proud of it!

Complete Micro Systems Ltd.,

30 Dundas Street

- Edinburgh EH3 6JN



SACKCLOTH

AND ASHES!

SUBSCRIBE TO PCW

Let’s face it, last month he went completely over the top
(no pun intended) on this page. There was really no need
to publish that revolting ‘exploding head’ shot. One out-
raged reader even reported us to the authorities. ‘Ven-
geance!’ cried the Editorial Department’ ‘Atone!’
demanded the Advertising Team.

Well, he has. Normally so tight that his head squeaks
when he removes his hat, our esteemed publisher has
agreed to really and truthfully offer readers something
for nothing. So. . . every person or company subscribing
to Personal Computer World before 30 October 1981
will be sent a free binder. This offer applies only to new
or renewal subscriptions accompanied by full payment.
Knowing our publisher’s behavioural characteristics we
can promise you it is an offer which is not likely to be
repeated.

For those of you unfamiliar with PCW binders, these
items are sturdily constructed, lavishly covered in butter-

cup yellow naughahyde and gold-blocked front and
spine with the magazine’s logos. They normally set you
back £3.25 each and would grace even a bibliophile’s
shelves. More importantly, they will protect your
treasured copies of Britain’s largest-selling micro-
computing magazine,

Get in now. Kick him while he’s penitent. Even if you
already have a subscription it could be monetarily
worthwhile renewing in advance. This will cause utter
confusion in our Subscriptions Department but, then,
that’s what computers are for, isn’t it?

Use the coupon below or the subscription card stuffed
somewhere in the magazine which has probably already
dropped onto your floor. Include your remittance if you
want to claim a free binder. Send to the address
indicated; no stamp is required on your envelope. And
congratulations on a good deal!

SUBSCRIPTION ORDER FORM

Please start my subscription from the

[J Please invoice my company (UK only).

I would like to subscribe to Personal Computer World for one year (12 issues).

O This is a new subscription O This is a renewal
O UK:£10.00. O Rest of the world: £17.00.
O I enclose my cheque, made payable to Personal Computer World, for £

issue,

Name
Address
10
Please use block capitals.
For Office use only D a l 1 lbl I Ic [___ld D:[De

‘Please send this order form, with your remittance, to Personal Computer World,
Subscriptions Dept, Freepost 7, London W1E 4EZ. No stamp is required.

PCW 1
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If only choosing a microcomputer
was as simple as using one

Just look at the advertisements in
this magazine. When can you find
time to digest them all?

There are millions of chips,
thousands of boards and hundreds
of peripherals, software systems and
application packages. How do you
pick the right ones to meet your
requirements?

And put them together? And
make them work? And add the
specials you want?

Professional
Services

At Digitus we have computer
professionals working full-time
putting systems together. Absorbing
information. Testing equipment and
software. Writing programs. Training
users.

At one stop you €an commission
a complete system to fit your
requirements

Working Systems

In the last two years we have
supplied systems for: number
processing, word processing, data
processing, information
management, graphics and many
creative applications. Advised
accountants, surveyors,
archaeologists and engineers.
Helped DP departments and small
business men. Developed software
for personnel, insurarice, incomplete
records, order processing, business

Proven Experience

This year we can put over 200
man years Computer experience to
work so that you can benefit from
micro technology . . . in comfort.

Come and see us. Spend a few
hours discussing your requirements.
Attend a training course. Select a
machine. Test some software
packages.

Solve the micro puzzle. Buy an
operational system that fits your
needs.

Call for an appointment or return
the slip and we will call you.

Digitus Ltd10-14 Bedford Street

Covent Garden London WC2

games, linear programming, process |Tel 01- 379 6968
control and terminal emulation. And ?////////% ?//}4% Z -
- N "t I
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POSITION i
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5 4 NEWSPRINT: Guy
Kewney reports the
latest micro happenings.

67 YANKEE
DOODLES: Tom

Williams is back with

news of the Apple III.

6 CTUK! NEWS:

' Would you believe
300 people at Computer-
Town Worcester’s first
night?!

71 BANKS’ STATE-
MENT: Martin takes
alook at an intriguing
family of chips with a big
future.

74 CONTROL YOUR
OWN SUB-
STATION: Well, not
quite, but here’s how to
connect your ZX80/81
to the outside world.

85 COMMUNI-
CATIONS: Your
chance to have your say.

88 BENCHTEST: Oki’s

fully-integrated
colour business machine
reviewed.

©4 CHECKOUT: The
Softy2 EPROM

programmer.

9 BOOKFARE:
Malcolm Peltu gets

to grips with this month’s

titles.
PATTERNS:

101 Alan Sutcliffe

continues his series.

106 CHECKOUT: An

in-depth review
of the Heuristics Speech-
Link and of speech

recognition in general.
TJ’S WORK-

11 SHOP: Intro-
ducing a new, regular
feature which brings
hardware and software
tips for all you Terminal

Junkies. (Geddit?)

116 FASTER BASIC:
Access your inter-

preter’s subroutines

directly in the quest for

speed.

122 INTERRUPT:
The first of a

three-part investigation

into computer literacy

projects.

126 DESIGNING
PROGR AMS

THE WARNIER WAY: A

neat, quick program

design method.

131 YOUNG COM-
PUTER WORLD:
Especially for our

younger readers.

132 UP THE SHARP
END: A double

dose this month: soft-

ware piracy and getting

to grips with the 68000.

139 CALCULATOR
CORNER: It
mysteriously escaped
from our August issue,
but we’ve recaptured it:
quirks on the TI51-1I1.
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1 NEWCOMERS
START HERE:

Our quick intro for those
new to the micro world.

141 COMPUTER
ANSWERS:

Got a problem? Sheridan

Williams and friends can

help.

146 DIRECT
ACCESS: With In

Store, Transaction File,

User Groups, Network

News and Diary Data.

154 PCW SUB SET:
More useful

assembler language sub-

routines, compiled by

Alan Tootill.

15 LEISURE
LINES: Put your

micro to work and win a

prize.
PROGRAMS:

158 Our readers’

latest listings.
BLUNDERS: We

165 knew it couldn’t

last — a bumper crop this

month!

16 BACK ISSUES:
What you’ve

missed and how to catch

up.

223 CHIP CHAT: All
the latest gossip,
rumours, facts, even.
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On the edge of the atmosphere, space shuttle Columbia was about to lose all contact with Earth;
for 21 agonising minutes, touch-down would be touch-and-go.
As the world held its breath, the £4/2 billion project relied on a £165 hand-held calculator, small
enough to live in the pocket of Robert Crippen’s flight suit.
The Hewlett-Packard HP-41C. Unmodified. Just as you buy it today. . . PRGM | ALPHA

Astronaut quality.
Everyday simplicity.
The HP-41C. £165%:-

Sooner or later, a basic calculator is too basic.

Suddenly you need to ‘compute’-but with a ‘computer’ that’s as
simple and pocketable as a hand-held calculator. And, as NASA _
found, that means an HP-41C. . ENTER ¢ CHS

Today, a broad-ranging companion to an A-level course. > =
Tomorrow, a fully-fledged, advanced programmable system for
the businessman, analyst, researcher, technician, engineer or scientist. 7

Whatever your job, here’s a calculator that will grow with you
and your needs step-by-step into a complete calculating system —yet will
always stay simple, manageable and portable.

w

ASN

. XEQ|
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CATALOG

SF

The friendly calculator with power in reserve.
As a straightforward calculator, the HP-41C is a masterpiece 2
of compact power.

It gives you
read-outin letters,
as well as figures :
and symbols, so the display can talk to you in an easy, simple way

Yet, inside, it has the effortless, problem-solving power
normally associated with computers.

Among other things, that means the HP-41Cis fully
programmable. You can feed its built-in 400-line memory
with ready-made programs or develop your own. Its friendly
style makes it surprisingly easy. And, because the memory is
continuous, what you put into it stays in-even when you
switch off.

But that’s not the end of the story by any means. Because,
unlike any other advanced programmable calculator you are
likely to see, the HP-41C has behind it a highly developed
package of software support representing many years of heavy
investment by Hewlett-Packard. So when you buy the HP-41C
you don’tjust own a powerful system; you can put it powerfully
to work.

LASTX VIEW
. R/S

" Proven software support -
at your fingertips.

Here, the HP-41C really comes into its own with
an unrivalled range of software support.

The HP-41C hand-held
‘computer’in a box. £165 brings
you the calculator, a comprehensive
270-page manual, owner’s hand-
book, and programming guide, a
standard applications handbook,

17 Application Modules - miniature plug-in
solutions: maths, electrical engineering, financial
decisions, games . . .

29 Solutions Books - each with up to 15
programs drawn from the best of 10,000 user-
submitted programs. Each book provided with Bar
Codes - for instant program entry with the HP wand.

custom M"é’ overlays, HP Users’Library 11 Application Pacs - pre-recorded magnetic
membership reply card, free oneyear’s cards covering over 2,000 programs, entered through
subscription to HP’s User s Newsletter, the card reader.

batteries, carrying pouch and 12 months’ All softwarcadperiphefals are ptollae

Sull guarantee. ’

*Price correct at time of going to press.

PCW 4



‘Two ways

to make your system grow...

|

Snap-in more memory. A single module
will double the memory available. A quad module
adds no fewer than 256 registers at once. Suddenly
you’ve over 1800 lines of memory at your command.

Plug-in a printer. The HP-41C printer
handles upper and lower case, in alpha, numeric
and graph-plotting modes. Use it for final hard
copy, or to follow program execution.

Four ways to program your HP-4IC...

22

Card reader. This reads pre-programmed
magnetic cards. It can also record and read your
own programs and data.

¥

Application modules. These are plug-in
modules each containing a whole range of ready-
made programs on your chosen subject.

Bar code reader. A quick and easy way of
loading any one of the software packages. The
wand simply Tifts’ the coded program straight off
the page of your HP-41C solution books.

Thousands of easy ways

to solve problems.

Think of a problem! As an HP-41C
owner you won’t have far to look for the
solution - or long to wait before it’s
locked in your system’s memory. Any of
HP’s hundreds of pre-programmed
solutions can be easily entered in any of
the four ways we illustrate above. You’ll
certainly want to devise your own
solutions, too. The guidance manual in
your basic pack tells you how. Ifyou
develop an original one you could
submit it to the HP-41C Users’ Library.
It already contains thousands of tested
programs which 10,000 users world-
wide are happy for you to share.

Keyboard customising. Develop your own
programs and enter them through the keyboard.
You can assign any function or program to any key
and mark them on your own customising overlay.

Quality from HP-the big

computer manufacturer.
The HP-41C is made from the chip
upwards by Hewlett-Packard, a world
leader in computers. And you can tell!
By the detail like the permanent inlaid
key notations, tough ABS case, and
gold-plated port contacts. By the
elegant simplicity designed into the
HP-41C’s operating style. By the sort of
software support only a computer giant
would be capable of. By the utter
reliability thatis the HP hallmark
throughout the world of computers.

(éﬁ] HEWLETT

PACKARD

Seethe HP-4ICat
Comet, Xerox Stores,

Wilding, Sumlock-
Bondain,Landau
or these other
Appointed Dealers:

Aberdeen Tyseal Office Equipment.

Bath Wilding Office Equipment.

Belfast Cardiac Services Company.

Birmingham John Mabon Associates; Research Micro System.
Bolton Wilding Office Equipment.

Bournemouth South Coast Business Machines.

Brighton Office Machinery Engineering Co.

Bristol Decimal Business Machines; Wilding Office Equipment.
Bromley Wilding Office Equipment.

Cambridge W. Heffer & Sons; Wilding Office Equipment.
Canterbury R. E. Typewriters.

Cardiff Sigma Systems (Calculators).

Carlisle Thos. Hill International.

Colchester Wilding Office Equipmént.

Croydon Wilding Office Equipment. Derby Office Machines.
Dundee Tayside Office Equipment.

Edinburgh Business & Electronic Machines; Holdene; Robox.
Folkestone R.E. Harding. Glasgow Robox.

Gloucester Wilding Office Equipment.

Gravesend Wilding Office Equipment.

Grimsby Teesdale Office Equipment.

High Wycombe Wilding Office Equipment.

Hornchurch Wilding Office Equipment.

Iiford Wilding Office Equipment.

Ipswich Anglia Business Machines; Wilding Office Equipment.
Kingston-upon-Thames Wilding Office Equipment.

Leeds Holdene; Wilding Office Equipment.

Leicester A. C. Barratt & Co.; Sumlock Services.

Lichfield Anglo American Computing.

Liverpool Rockliff Brothers.

London AEC-2 Shoreditch High Street; City Business Machines -
57 Houndsditch, Bethnal Green Road; Concept Business Systems;
Dixons.Photographic-123 Holborn, 64 New Bond Street;
Euro-Calc-128-132 Curtain Road, 224 Tottenham Court Road,
55 High Holborn; Landau Calculators - Bourne's Oxford Street,
227 Tottenham Court Road:; McDonald Stores -

78 Oxford Street; Metyclean-137 The Strand, 92 Victoria Street;
Mountaindene-22 Cowper Street; Sumlock-Bondain

263-269 City Road, 360 Euston Road, Cannon Street Station;
Wallace-Heaton -127 New Bond Street;

Wilding Office Equipment- 7 The Arcade Hoe Street,

21 Thomas Street, 120 The Broadway, Wimbledon;

199 Parrock Street, Gravesend. The Xerox Store Piccadilly -

76 High Holborn, 110 Moorgate.

Luton Wilding Office Equipment.

Maidstonc Wilding Office Equipment.

Manchester Automated Business Equipment; Holdene;
Wilding Office Equipment. Matlock Derby Office Machines.
Middlesbrough Thos. Hill International.

Newcastle Thos. Hill International.

Northampten A. C. Barraut & Co.

Norwich Leamons Office Machines; Sumlock-Bondain.
Nottingham Bennett’s (Typewriter & Office Suppliers);

Trent Office Equipment. Oxford Reid’s Office Equipment;
Science Studio. Plymouth JAD Integrated Services.

Reading Central Southern Equipment; Reid’s Office Equipment;
Caversham, 38 Market Place, Reading.

Romford Wilding Office Equipment. Royston Herts Electroplan.
Sheffield Butlers Office Equipment.

Slough Wilding Office Equipment.

Southampton Leicester Typewriters.

Southend Wilding Office Equipment.

Sunderland Thos. Hill International.

Sutton Landau Calculators.

Swindon Wilding Office Equipment.

Waltham Cross Wilding Office Equipment.

Watford Automatic & Electronic Calculators;

Wilding Office Equipment.

Worthing Office Machinery Engineering Co.

CHANNEL ISLANDS: Guernsey A.E. S. Ltd.

Jersey A. E.S.Ltd. EIRE: Dublin Abacus Systems.

All UK Cometbranches.

PCW S



‘DEVELOPME

EPROM-PROGRAMMER ‘
ROMULATOR y

MONITOR or TV output (625 line UHF). Data
contents of memory visible — AWINDOW IN THE
CHIP.

28-KEY, 2-LEVEL KEYPAD with HEX ENTRY and EDITING

inserted, deleted, shifted around etc.}.

INPUT and OUTPUT: SERIAL (RS232) and PARALLEL
(Centronics) routines provide ready interface with computer
or printer.

D EMULATION of PROGRAM MEMORY in-circuit
is performed by plugging SOFTY into the ROM SOCKET.
A lead with a 24 pin DIL PLUG is supplied.

@ CASSETTE INTERFACE.

Q EPROM-PROGRAMMER: an EPROM may be copied or
reprogrammed at the press of a key.

@) PERSONALITY SWITCH selects 2716, 2532, 2732.

CAPABILITY. (BYTES and BLOCKS of code can be changed,

SOFTY is used asan EPROM-PROGRAMMER,
a production ROM CHECKER and for the
DEVELOPMENT and PRODUCTION of
PRODUCTS which contain MICRO-

storage.

PROCESSORS and use EPROM for program |

*Price is fora BUILT and TESTED SOFTY (No kits)
including POWER SUPPLY, TV LEAD,
ROMULATOR LEAD, SO DAY WARRANTY and
14 day money-back guarantee.

£169.00 + £25.35 (VAT 15%) = £194.35.

DATAMAN DESIGNS,
Lombard House, Dorchester, Dorset DT1 1RX
Dorchester (0305) 68066 (UK Sales)

UIIaiden Newton (0300) 20700 (Export)

Teewcl-lma“

-ASSEMBLER
MICRO-CONTROLLER

A5 dS 94 dE FF 3% n) a3

I 41 05 85 15 84 g5 oo

Al 14 g0 aS 21 61 oS al
25 85 ok oo bo €5 oS of
87 €S ok oc da 31 oS of
5« 1 oS ol EI bk oo oo
5S¢ Ad ok a5 c§ Rl oo oS
Al 97 g0 co M §5 oS ab

05 45 o5 off b) P oS ol

Rl 54 C§ oo ok Fle 55 ob oS

A £S5 05 o5 b5 05 a5 ol

€D VONITOR or TV output (625 line UHF).
PROGRAM, STACK and REGISTER contents visible.

€ 40-KEY, 3-LEVEL KEYPAD wiith Z80 ASSEMBLER
MNEMONICS and HEX. PROGRAM-EDIT, STEP, RUN etc.

9 24 bits of 1/0 can control external machinery,
indicators etc.

D CASSETTE INTERFACE.
6 BEEPER gives entry and error feedback.
e LED gives prompt and page number.

MENTA was designed to fulfil request of
1 Schools Council’s Modular Courses in
Technology Project for “Microelectronics
Teaching Devices' for use in a module which
is now being tested in schools in Bromley.
Inquiries are invited from Companies and
Institutions with commitment to train
students in SYSTEM DESIGN.

MENTA isfromthe same stable asthe SOFTY
development systems.

*Price is for a SAMPLE UNIT with POWER
SUPPLY and TV LEAD. £115+ £17.25 (15%
VAT) =£132.25.

DATAMAN DESIGNS,
Lombard House, Dorchester, Dorset DT1 1RX
Dorchester (0305) 68066 (UK sales)

_/

Maiden Newton (0300) 20700 (Export)

N\ .
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PRICES SEPTEMBER/OCTOBER 1981

APPLE ¥ Two year guarantee

@ Apple Il + 48K, B & W Modulator .

@ Disk DrivePlus Controller (3.3)
@ Disk Drive . .
Programmer’s Aid. ... ... ...
Autostart Rom Pack .. ... ..
Graphics Tablet .. .. ... .. ..
Silentype. .. ...
Apple Tel System ... ..... ..

Black and White Modulator. . .

Pascal Language System . . ..
Applesoft Firmware Card. . . .
Integer Card. .. ... ... ... 3
@ 16K Ram Card (48K—> 64K).
Language Card .. .. .. .. ...
Apple Pilot .. .......... ...
Apple Fortran. .. .. ... .. ..
Apple Prototype/Hobby Card
Vero Prototype/Hobby Card .

Parallel Printer Inteface Card .

Communications Card .. .. ..

High Speed Serial Interface Card. . . . ..

Centronics Card . ... .. ... ..
Controller Card. . .. .. ... ...
@ Eurocolour Card .. .. ... .. .
IEEE -488 Intedface . ... .. ..
Thermal Paper for Silentype . .
Vinyl Carrying Case ... ... ..

Apple Ties. ... .......... ..
Alf

MCl -9 Voice. ... ........
MC16 -3 Voice . .........
10-1-17 Timing Mode Input .
Heuristics
SpeechLab. . ......... ...
Controller 70 .
Speechlink 2000 ... ... .. ..
Mountain Hardware
Clock/Calander .. ... .. .. .
Supertalker. .. ... ... ...
Rom-Plus Board. . ... ... ..
Rom Writer. . ... ...... ...
Music System Complete . . . ..
Copyplus Rom. .. ........ ..
AD+ DA 16 Channel . . . . ..
Other Items

@ Omnivision
Numeric Keypad . ... .. ...
Sup R Terminal ... ...... ..

Interactive Structures
AQO-03/4 Analog Output 4 Chan . . ..
AO-03/8 Analog Output 8 Chan .. . ..

A1-02 Data Aquisition. . . . . .

D1-09 Digital interface . .. ........ ..

@ Al-13 Analog input 16 Chan.

March Communications

Micro-Clock .. .......... ... ... ...
Micro-Port. .. ... ... ...
Micro-Synth .. ... ... ... o
Micro-Talker 1 ... ... ... .. ... ... ..

APPLESOFTWARE

@ Micro Modeller.
@ Visicalc (3.3)

Visidex S | el e des oo

/MICRODIGITA

|

The Microcomputer Specialists

NET V.AT. TOTAL
Ring for Latest Price!
375.00 5625 43125
295.00 4425 33925
26.00 3.90 2990
33.00 495 3795
485.00 7275 55775
335.00 5025 38525
575.00 8625 661.25
1400 2.10 16.10
24500 3675 28175
9500 1425 10925
95.00 1425 10925
95.00 1425 109.25
97.50 1463 11213
79.00 11.85 9085
105.00 1575 12075
12.00 1.80 13.80
10.00 1.50 11.50
87.50 1313 10063
103.00 1545 11845
9475 1421 10896
103.00 1545 11845
100.00 1500 11500
69.00 1035 7935
23000 3450 26450
275 41 3.16
16.00 2.40 18.40
6.00 90 690
99.00 1485 11385
123.00 1845 141.45
11.30 1.70 13.00
135.00 2025 15525
60.00 9.00 69.00
185.00 2775 21275
173.00 2595 19895
185.00 2775 21275
127.00 1905 14605
105.00 1575 12075
330.00 4950 379.50
3400 5.10 39.10
210.00 3150 241.50
150.00 2250 17250
85.00 1275 9775
195.00 2925 22425
195.00 2925 22425
29900 4485 34385
210.00 31.50 241.50
235.00 3225 27025
395.00 5925 454.25
4995 7.49 57.44
4995 7.49 57.44
4995 7.49 57.44
85.00 12.75 9775
42500 6375 48875
115.00 1725 13225
110.00 1650 126.50

Visiplot . ...............
Visi Trend/Plot. . .. ..... ..
VisiTerm. . .............
Desktop Plan Il . . . .

CCA Datamanagement
Apple Writer. .. .. ... ...
Apple Plot. .. ... ... ...
Data Plot (Muse). . ... .. ..
Data Base Management
Data Master. .. ... ... ...
Information Master. .. .. ..

® D.B. Master V.2.4.
The Address Book. ... .. ..

Magic Window Text Editor. . .

Easywriter (80 Col.) .
Mailmerge (80 Col). .. ...
Applesoft Basic Compiler

Full Lisa 4-part Package. . .

@ Lisa Interactive Assembler.

Bill Budge 3D Graf Tutor . .
E-ZDrow33........ ...
Animation Pac .. ... ... ..
Saturn Navigator . . .. . . ..
Higher Graphics Il .. ... ..
Higher Text. . ...........
3-D Super Graphics . . . . ..
Apple World. . .. ... ... ..

Memory Management System . . .. .. ..

@ Programming Aids 3.3
Applesoft Structured Basic .
Apple-DOC ........... E
Datestones of Ryn. . ... ...
Hellfire Warrior. . ... .. ..
Morloc’s Tower . . .
Temples of Apshai ... .. ..
Alkalobeth ... ... .. .
Tarturian Adventure . . . . ..
Creature Venture .. .. .. ..
Adventure .
Wizard and the Princess. . .

® Zork . .

Adventure 1 +2 + 3 . .
Adventure 4 + 5+ 6 . ..

Adventure 7 +8 +9 .. .

Adventure 10. ... ... ...
Windfall . . .
Sorgon Il Chess Game . . ..
3 Milelsland. .. ... ... ..
The Best of Muse. ... ... ..
Bridge Partner. . . . .. vy B
CheckerKing . . .........
Gammon Gambler. . .. ..
Microchess 2.2 .
Fastgammon .
Fracas.
Apple 21 ... ... ...
Craps
Microgammon Ii. . ..
Roulette. . .. ............
Cosmo Mission .. .. ......
Anti Balistic Missle

Asteroid Field .

Asteroids in Space . . .
Star Cruiser. .. ..
Alien Typhdon. .. ... ... ..
Apple Galaxion .. .. . ..
Hyper Head-On. ... ... ..
Puckman . . .

NETT

98.00
140.00
82.00
110.00
5600
39.00
38.00
33.00
47.00
47.00
6700
105.00
27.00
49.00
155.00
68.50
111.00
66.00
35.00
2170
22.50
3100
15.00
20.50
20.50
2225
33.00
2525
43.50
1475
22.50
12.30
22.00
12.30
22.50
20.00
14.80
14.80
14.80
18.90
21.00
2100
21.00
21.00
12.95
1235
2150
22.50
22.50
14.80
14.80
14.80
14.80
14.80
14.80
14.80
14.80
14.80
14.80
14.00
14.80
14.80
12.50
14.80
14.80
14.80
1400
1480

V.A.T.

14.70
21.00
1230
16.50
8.40
585
570
495
705
7.05
10.05
1575
4.05
7.35
2325
10.28
1665
9.90
525
326
338
465
225
3.08
308
334
495
379
6.53
221
3.38
1.85
3.30
1.85
338
3.00
222
222
222
284
3.15
3.15
3.15
3.15
1.94
1.85
323
3.38
338
222
222
222
222
222
222
222
222
222
222
210
222
222
1.88
222
222
222
210
2.22

Send for free 24 page book brochure

TOTAL

112.70
161.00
94.30
126.50
64.40
4485
4370
37.95
5405
54.05
77.05
120.75
31.05
5635
178.25
7878
127.65
7590
40.25
2496
2588
3565
17.25
23.58
23.58
25.59
37.95
29.04
50.03
16.96
2588
1415
25.30
14.15
2588
23.00
17.02
17.02
17.02
2174
2415
24.15
2415
24.15
1489
14.20
2473
2530
2530
17.02
17.02
17.02
17.02
17.02
17.02
17.02
17.02
17.02
17.02
16.10
17.02
17.02
14.38
17.02
1702
17.02
16.10
17.02




Epson Interfaces NETT
Epson/Sharp Cassette. ... .......... 65.00
Epson/Sharp Disk . . ................ 120.00
Epson/RS232. .. ... ... ... .. ... .. 45.00
Epson/RS232 + 2K FIFO ... ...... .. 98.00
Epson/Apple. . ... .. .. - A 85.00
Epson/TRS 80 Bus. .. ............... 59.00
Epson/TRS 80 Expansion . .. .. .. 25.00
Epson Ribbons . ......... ... .. 7.00
Epson MX100, MX130 Ribbons. . 8.50
Microline 80.......... . 295.00
Microline 80 Tractor. . ... ........... 4500
Diplomat Card (Apple-Microline). . . . .. 85.00
Microline Ribbons. . .. ........... .. 2.25
Paper Tiger 445 .. .. ... .. .. ... ... 560.00
Paper Tiger 460. . ................. 690.00
® Paper Tiger 560 . . o 850.00
445,460, 560 Ribbons ... .......... 8.50
Centronics 737 ... ... 390.00
Centronies 739. . ... ... 485.00
| 737/739Ribbons. ................. 6.00
® Seikosha GP8O. . 195.00
Seikosha Interfaces
Seiko/Apple . ... ....... ... ... .. 59.00
Seiko/Pet . ... ... 59.00
Seiko/Video Genie (EG3016) ... ... .. 33.00
Seiko/RS232 . ... ... 79.00
Seiko/TTL Serial .. ................. 43.00
Seiko/IEEE 488 .. ....... ... ..... 59.00
Seiko/Sharp (Disk) . ............... 59.00
Seiko/Tandy . .. ................... 30.00
Seiko Ribbons. ... ... .. .. A 4.00
Seiko Paper 8Y2" x 11" 2000 Sheets. 12.00
Paper 92" x 11" 2000 Sheets . . . . . .. 12.00
Paper Delivery ... .............. ... 3.00
VIDEO MONITORS
BMI2E 12" Green. . ............. .. 180.00
VMI29 12"B/W. ... 183.00
VMP06 9" HI-RESB/W. . ....... .. .. 150.00
VMRIOQ"B/W. . ... .. .. ... ... .. 125.00
10" B/W Monitor. . ................ 85.00
Cables. ... .................. S 5.00
Colour Monitors 14" New!
@ MP 14N (NTSC) TTL, RGB . 285.00
® MP 14P (PAL) TTL, RGB 285.00
SUNDRIES
QED Mains Suppressor 3 amp. . ... ... 12.80
QED Mains Suppressor 6 amp. .. ... .. 17.30
Scotch 7440 Head Cleaning Kit 19.50
CtS5Cassette .. ........ ... .. .80
C15 Cassettes Box 10 . . . 520
C15 Cassettes Box 50 ... ........... 25.00
C15 Cassettes Box 100 .. ... ... .. 4500
® C15 Caossettes Box 1000 370.00
Mini Floppy SS/DD. . .. .......... ... 2.50
Mini Floppy SS/DD x 10 . .. ... ... .. 2000
Mini Floppy SS/DDx 50 ... ....... .. 87.50
Mini Floppy $5/DD x 100 . 150.00
Mini Floppy DS/DD . .. . .. 4.00
Mini Floppy DS/DD x 10 .. ... ... .. 33.00
Mini Floppy DS/DD x 50.. . . 150.00
Mini Floppy DS/DD x 100. 275.00
® 4116,200 N.S. 87
®2114,300 NS. - 1.30
Tl Programmer Calc.. ... ...... ... 4500
Paper 82" x 11" 2000 Sheets . 1200
Paper 9%2" x 11"/ 2000 sheets . . 12.00
Paper Delivery ... ............... 3.00

PCW 8

V.AT.
975
18.00
675
14.70
1275
8.85
375
1.05
1.28
4425
675
12.75
34
84.00
103.50
127.50
1.28
58.50
7275
20
29.25

8.85
8.85
495
11.85
6.45
8.85
8.85
4.50
.60
1.80
1.80
45

27.00
27.45
22.50
1875
12.75

75

42.75
4275

1.92
260
293
12
78
375
6.75
55.50
38
3.00
1313
22.50
60
495
22.50
41.25
A3
20
675
1.80
1.80
45

ot

TOTAL
7475
138.00
5175
11270
9775
67.85
2875
8.05
9.78
339.25
5175
9775
2.59
644.00
793.50
977.50
9.78
448.50
55775
6.90
22425

67.85
6785
3795
92085
49.45
67.85
67.85
34.50

4.60
13.80
13.80

3.45

207.00
210.45
172.50
143.75
9775
575

32775
32775

1472
19.90
2243
92
598
28.75
5175
425.50
288
23.00
100.63
172.50
4.60
37.95
172.50
316.25
1.00
1.50
5175
13.80
13.80
3.45

T & Conditions

Microdigital Limited !

Microdigital Limited 15 port of the retail division of the Lodbroke Group of compones and is regutered in Englond
Registered Number 319646437

Registered Office- Chance! House, Neasden Lane, London NW10

Dwectors P. M George. P Kiein, G W Ralph. D J. Sate, V. C Gaffin, T Edmundson.

Ullimate Holding Company Ladbroke Group Limited VAT Number: 240 1132 31

In addition 1o cash we occept Access, Barclaycard, Sterea Club, American Express, Dinen Club and cheques covered
by a bankers card
Official orders over £50 are welcome, with narmal 30 days credit extended ta bona-fide commerciol and

gonisations. All prices, ications and terms are subect 16 change without notice at the discretion of
the management Offers subiect to ovailability
Al previous Microdigital Advertisements are superseded by this. Not all stores cary every advertised item. Prices
correct at time of going to press E. & OE.

Computer Retailers Association

We are founder members of the Computer Relailers Association, a voluntary erganisation of leading micra:camputer
dealers and service organisations 2

The purpose of the Association is o maintain and improve standards of trading and customer support within the
ndustry ond 1o present the industry’s case to the oulside world. The Association also acts as @ forum where members
con discuss common problems.

A Better Guarantee

Microdigital Lid, worrants the products it sells againsi defects in material and workmanship for a period of one year
from the date of purchase, two yean for Apple ond Sharp products.

During the warranty period, the company will repair [or al its own option, reploce) at ne chorge, components that
prove defective This is provided the proJuﬂ is returned, shipping prepoid, or by person, staling when it wos bought
ond enclosing proof of purchase.

This warranty does nol apply il in the opinion of the company, the product has been domoged by accident, misuse or
misapplicotion.

Lasky’s Stereociub

— the hondy way te buy, from Microdigital Multiply your monthly payment to 24 ta find oul your credit limit, For
instonce, for the minimum monthly payment of €5 you would get credit up o €120, In some cases you may be able
1o gel instant credit by paying o depasit of 10% of a purchase price. Current Stereoclub interesi rote is 2.5% monthly
— equivalent to an APR of 34.5%. Rates may vary. o

I you pay by Bonkers’ Order, apart from the extra convenience, you'l enjoy o LOWER INTEREST RATE — curently
2.2% monthly, equivalent to on APR of 29.8%.

As o Stereoclub member we'l send you regular news and Mteroture from Lasky’s ond Microdigilol Lasky's Stereociub
is probably the best thing that's happened fo Micracomputers since the invention of the chipl

# you ore unable to get o @ Microdigitol shop then you can buy your requirements from our Mail Order Departmeni at:
Microdigital Limited, FREEPOST {No siomp required), Liverpool, 12 248

The Conditions of Business are the same as the shops except:

1. Allow one week for personal cheques to clear.

2. Add €) p&p to orders under £10

3. Comiage free on orders over €10 within Mainland UK. Overseas add 15%.

Telephons Orders

Just give your credit card number and requirements on our 24 hour 7 doy

Ansaphone Service: 051-236 0707 Mail Order Manageress — Lyn Major

Head Office

Accounts, administrohon and engineering are of:
Microdigital Limited, 14 Costie Street, Liverpool L2 OTA Telephone 051227 2535

General Manager: Bruce Everiss, Operations Manoger Groham Jones

@ Shops Nation Wide....

LIVERPOOL MICRODIGITAL

33 Dole Street, Liverpool, L2 2HF. Tel: 051-236 2828

Maonager: Tim Best. Between the Town Hall and Magistrates Courts. {within Lasky's).
BIRMINGHAM MICRODIGITAL

19/21 Corporation Street, Birmingham, B2 4LP. Tel: 021-632 6303.

Manager: Peter Stallard. 300 yards from Bullrng Centre {within Lasky's).
EDINBURGH MICRODIGITAL

4 St. James Centre, Edinburgh, EH1 3SR Tel: 031.556 2914.

JUST

Manager: Colin Draper. East end of Princes Street, St. James Centre {within Lasky's).

SHEFFIELD MICROD!IGITAL

58 Leopold Street, Sheffield, $1 2GZ. Tel: 0742 750971.

Manager: Justin Rowles Top of the Moor, apposite town hall {within Lasky's).
CHESTER MICRODIGITAL

The Forum, Northgate Sireet, Chester, CH1 2BZ Tel: 0244 317667

Monoger: Jeremy Ashcroft. Next 10 the town hall {within Lasky's)
MANCHESTER MICRODIGITAL

12/14 St. Mary’s Gate, Morket Street, Manchester, M1 1PX. Tel. 061.832 6087.
Manager: Lesly Jacobs. Corner of Deansgote {within Lasky's).

Microdigital Mail Order Form

Office Use Goods required Price
only
1
?
2
3
4
[
6
VAT in this ad has-been calculated al the rale Add£1 P& P10
of 15% current ot the time of wriling. orders under £10
Please allow for any changes.
Totol
If you require a Stero Club applicotion form tick this box =

MAIL TO: Microdigital Limited, Freepost, Liverpool L2 2AB
Access 5224

CIT IOLL T T T T30
Sarclaycard 4929

(] (e | [T

Amencon Express/Diners Club/
Stereo Club No.
Expiry dote:

Nome;

Addbres:

Post Code

Tel (day).

% Send for free 24 page book brochure M IC RODIGITAL

The Microcomputer Specialists
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NETT V.AT. TOTAL NETT V.AT. TOTAL

Bill Budge's Space Album. ... ... 2250 338 2588 Plofter Carrying Case . ... .. ... ...... 14064 2110 16174
Trllogy-of Games ................ .. 17.50 263 2013 100 Sheets English. ... ....... ... 421 63 484
@ Olympic Decathlon. 1480 222 1702 100 Sheets Mefric ... .. ... ... 421 63 484
Hi-Res American Football . .. .. ... ... 19.70 296 2266 50 Sheets Blank EF. . .. ... ... .. ... 1.81 27 208
Aut?bohn ........................ 15.50 233 17.83 50 Sheets Blank A4 . ... .. . ... 1.81 27 2.08
Orbitron .......................... 1550 233 1783 4 Colour Pen PAC. . . ... ... ... 382 57 439
I Phantoms Five. ................. ... 1550 233 1783 SRedPens.................... .. 382 57 439
Polsar M. ... ... ... .. .. ... ... 15.50 233 17.83 5BluePens............. ... ... .. 3.82 57 4.39
Space Bggs. .. .............. ... 15.50 233 17.83 5 Green Pens .. . .. T ) 3.82 57 4.39
Tranquility Base. .. .. ....... ... ... 12.50 1.88 14.38 SBlack Pens. . ... ... .. ... .. ... .. 3.82 57 439
Flight Simulator. . ... ... ... ... . ... 20.50 3.08 23.58 100 Transp. Films . . ... ......... ) 1297 1.95 1492
Galactic Revolution. . . .. ... ... ... .. 14.00 210 16.10 Tansp. Solvent. . ... ... ....... ) 2.35 35 2.70
Golactic Trader. .. ......... ... . ... 14.00 2.10 16.10 Transp. Pens BRBG . ... ... .. .. L. 5.00 75 575
Galactic Empire . ... ......... ... .. 14.00 2.10 1610 Transp. Pens BOBV. .. ... ... .... 5.00 75 575
Tawala’s Last Redoubt . ... ... ... ... 15.50 2.33 17.83 Transp. Pens BRBG Wide .. . ... .. . 500 75 575
® The Prisoner. .. .. 17.50 263 20.13 Transp. Pens BOBV Wide . . ... ... .. 5.00 75 575
Operation Apocalypse. . . . . . o 3350 503 3853 @ Printer HP 82905A. 59700 8955 686.55
Warp Foctor. . ... 21.00 315 2415 | Printer HP2631B... ... .. ......... 231470 34721 266191
® Gorgon. .. .. 15.50 223 1783 Printer Stand. ... ... ... ... 16994 2549  195.43
Apple Panic . ........ ... ... ... 17.50 263 2013 Paper Rack. .. .................... 3106 4.66 3572
Alien Typhoon. .................... 1550 233 1783 Sound Cover.................. 61.53 923 7076
e e I 15.50 233 1783 Wire Paper Bosket . .. ......... ... .. 31.06 466 3572
Raster Blaster ... .......... ... .. .. 18.50 2.78 21.28 Printer Ribbon (Pack of 3). . .. .. . 3692 554 42.46
Tape Cartridge (Pack of 5). .. .. ... .. 5567 835 64.02

Thermal Paper Blue (Box 2) . ...... ... 18.06 271 2077

Thermal Paper Black (Box 6} ... ... .. 5417 8.13 62.30

{ APPLE BOOKS B ridge Manvel Holee 0. . ... 602 90 692
Apple Il Reference Manual. . .. .. ... .. 10.00 - 10.00 HP 83/85 Carrying Case............ 7223 10.83 8306
6502 Hardware Manual . .. ... .. .. .. 11.00 - 11.00 3 Ring System Binder .. ........... .. 6.02 90 6.92
Apple Il Basic Program Manual . . . . . . . 3.00 _ 3.00 Dust Cover .. ..................... 9.03 1.35 1038
Applesoft Il Reference Manual. . ... ... 5.00 - 500 Owners Manual HP 83/85 ... ... .. .. 15.05 - 15.05
DOS 3.2 Manval . . ... ... N 500 = 500 Pocket Guide .. ................... 301 - 3.01
Apple Il Bosic Tutorial Manual ... .. . .. 5.00 - 5.00 Mass Storage ROM Manual ... ... ... 6.02 - 6.02
o T o Tl e 14.00 - 14.00 Plotter Printer ROM Manual. . ... ... 6.02 - 6.02
Pascal Reference Manual (1.1). ... .. . 11.00 - 11.00 /O ROM Manual .............. 18.05 = 18.05
Pascal Operating Manual ... .... ... 13.00 - 13.00 Matrix ROM Manual ... 6.02 B 6.02
Graphics Tablet Manual. ... .. ... 5.00 - 500 Assembler ROM Manual ... ... .. 12,04 - 1204
Silentype Manual . . ... ... ... 1.00 - 1.00 Flexible Disk Operating Manual. . . . ... 6.02 - 6.02
DOS 33 Manual ... ... ... .. R 500 £ 500 HP-1B Manual..................... 6.02 - 602
Pilot Language Reference Manual . . . .. 10.00 - 1000 Serial Installation Manual. ... ... .. 6.02 i 6.02
Pilot Editors Manual ... ... ... L. 8.00 - 8.00 GP-//O Manual ... 0 6.02 _ 6.02
6502 Software Manual ... ... ... .. 11.00 - 1100 BCD Manual. .. ... : 6.02 - 602
Centronics Manual . .. ... ... ... .. 6.02 - 6.02

Standard PAC . ... ... .. ... .. ... .. 56.58 8.4% 65.07

H EWL ETT PACKARD Basic Training . . ......... o o Y 56.58 8.49 65.07
General Statistics . ... ...... ....... 56.58 8.49 6507

| HP83 Computer ... .. o 134000 201.00 1541.00 fe LN e 56.58 849 6507
HP 85 Computer . ... .............. 193570 29036 2226.06 Maths . .. . 56.58 849  -6507
16K Memory Module. .. ........ .. . 17570 2636 20206 Circuit Analysis . .. ............... . 56.58 8.49 65.07
ROM Drawer ... .................. 26.80 402 30.82 Games . ........ ... 56.58 8.49 65.07
Mass Storage ROM ... .. ... ... 8636 1295 9931 Linear Programming ... .......... . 56.58 8.49 6507
Plotter/Printer ROM .. .. ... ... .. 2 o 86.36 12.95 99.31 Text Editing. . ... ................. 56.58 8.49 65.07
Input/Output ROM. ... ... ... . ..... 17570 26.36 202.06 Wave Form Anq|y5|5 ............. 5658 8.49 6507
Matrix ROM. . ... ... ... .. ... 86.36 1295 99.31 Basic Statand Data . .. ... .. ... . ... 56.58 8.49 6507
Assembler ROM . .. ... ... . ... .. .. 17570 26.36 202.06 Regression Anqusis ....... o000l 56.58 8.49 6507
HP-B Interface . ... ............... 23526 3529 27055 Graphics Presentation. .. ........... 119.12 1787 13699
Serial Interface Female. ... ... ... ... 23526 3529 27055 Visicale Plus. ... ... ... .. . 119.12 1787 13699
Serial Interface Male .. ... ... ... ... 23526 35.29 270.55 Information quqgemenf‘ ‘‘‘‘‘ . 119.12 1787 13699
Serial Interface No Connector .. ... ... 23526 3529 27055 | Surveying........................ 11912 1787 13699
GP I/O Inteface. .. .. ... e 294.82 4422 33904 |  Dual Master 5% (540K). .. .. ... .. . 148900 22335 171235
BCD:Interface. .. ............... 29482 4422 339.04 Dual Add on 5%" (540K)........... 131032 19655 150687
Centronics Intefface ... ............. 175.70 2636 20206 Single Master 5%" (270K) ..........  893.40 13401 1027.4]
HP-IB Cable VaM .. ... ... .. .. ac 4151 6.23 4774 Single Add on 5%" (270K). . ..... ... 77428 11614 890.42
HP-IB Cable YM. .. ... ............. . 4151 6.23 4774 Dual Master 8” (2400K) . ... .. .. .. 400233 60035 4602.68
HP-IB Cable 2M ... ... ... ........ 44.48 667 5115 Dual Add on 8" (2400K). ... ... ... 338703 50805 389508
HP-IB Cable 4M .. .. ............... 5041 7.56 5797 Single Master 8" (1200K) . ... .. . 292414 43862 336276
Plotter . . ........... B . 143570 2]5.3§ 1651.06 Single Add on 8” (1200K).. ......... 230884 34633 265517
Personality Module. .. .. ............ 43950 6593 50543 Flexible Disk 5% (Pack 10).......... 43.30 6.50 49.80
O'Head Transp. Kit. .. .............. 5806 871 6677 Flexible Disk 8" {Pack 10} . .. ........ 61.53 923 70.76
Digitising Sight .. . ............. .. . 2107 3.16 2423 Graphics Tablet ................... 1201.30 180.20 1381.50

% Send for free 24 page book brochure
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SHARP % Two year guarahtee NETT  V.AT.  TOTAL NETT V.AT. TOTAL
............. - 1039 156 1195
@PC1211 Computer. 8000 1200 9200 Ivhreg; |
Conversational French .. .. ... . 28.26 424 32.50
CE121 Cassette Inteface. . .. ... ... .. 11.00 1.65 12.65 y
. Conversational German . . .. . .. o 28.26 424 32.50
CE122 Printer Interface . .. .. ........ 60.00 9.00 69.00 . .
Conversational Spanish. ... ... ... .o 28.26 424 32.50
CSR 700 Paper Rolls {40). . . ... .. .. .. 500 75 575 Y :
. Conversational ltalian. . ... ... ... 8 28.26 424 32.50
EA BOOR Ink Ribbons . .. ............ 1.80 27 207 WATE Cormeoser ROM 28.26 424 3250
® MZBOK Computer 20K 39500 5925 45425 . ”‘c'; P R . 1308 5 B
@ MZ80K Computer 48K . ... .. 41000 6150 47150 C‘:;c /T'Y‘: B EEERRRRERE Y 271 Bk
MZ80 1/O Expansion Interface .. .. . .. 96.00 1440 11040 G hf: °C EUERE “20 10'39 1.56 ) ]'95
MZ80 FD. Dual Disks. ... .. ........ 56000 8400 64400 S"‘:_’"_' """"" SR - e win I
MZ80 F 1/O Disk Interface. . ... ...... 5200 780 5980 : ° 'sc'“ """"""" * i kT iy > Tor
MZ80 FMD Master Disk and Manual. . . 20.00 300 2300 H"g' ZERAE - - PR B = s o
MZ80 F15 Disk Cable ... . .......... 8.00 1.20 9.20 K°“g’"°“ """""""" o 578 17 o
MZ80 FOS Extra Disk Cable. . ... ... 7.00 1.05 8.05 inggom. - - .- - SO ERE : : :
. I States and Capltals B 778 1.17 8.95
MZ80 P3 Dot Matrix Printer .. .... ... 36500 5475 41975 Py s D it
MZ80 T20C Machine Language . . . . . . 18.00 270 2070 . SL° SICT - EER SR ) Vi & 1288
MZB0 TU Assembler. . . ............. 3600 540 4140 By | RRLARERELLLLLR, : : :
Telelink ROM ... . ........... 13.00 195 1495
@® MZ80 T40E Pascal. . . 40.00 6.00 4600 .
. Asteroids ROM. . .. .......... ... ... 2604 391 2995
MZ80 1/0-1 Universal Interfface Card. . . 40.00 6.00 46.00 Bask/Ball ROM 2130 320 2450
@ MZ80B Computer 64K 102000 15300 117300 = o R 0ocpaaaaac - : : :
. Blackjack. . . . ... o0 o 7.78 1.17 8.95
MZ80 FI Disk Interface. . . . .......... 9400 1410 108.10
: ChessROM. . .. ... oo 21.30 320 2450
MZ80 MDB Master Disk and Manual. . . 30.00 4.50 34.50 .
) . Miss. Comd ROM. . . ... ... .. .. . 26.04 391 2995
MZ80 BJC Disk Cable Jointer ... .. ... 15.00 2.25 17.25 S Inv. ROM 2130 320 2450
MZ80 EU Expansion Interface. .. .. . .. 47.00 705 5405 Sp"‘e I“V' """""" e 1 s L
MZ80 P5 Dot Matrix Printer .. .. ... 38700 5805 44505 Sl il P ' : '
’ . Stor Raiders ROM ... .......... 2604 391 2995
MZ80 GMK Graphics Option. .. .. ... 112.00 1680 12880
. Super Breakout' ROM. . ... ... g 21.30 3.20 24.50
MZ80 |/O-2 Universal Interface Card. . . 40.00 6.00 46.00 -
Assembler Editor ROM. . ... ... .. L 30.00 4.50 34.50
MZ80 T10C K-> B Converter . . . . ... 7.00 1.05 8.05 )
Pilot ROM. .. . . 4304 646 4950
PC 3201 Computer 64K . .. ... ... ... 130000 19500 149500 i N gl v
CE 320C 80 x 25 Monitor. . ... .. .... 22000 3300 25300 £ ";°?° s 5"‘ """"""" o e : o
CE 332P Dot Matrix Printer. . ... ... .. 39000 5850 448.50 5‘ ""tf’ S° e" = . 3 =
CE 331M Dual Disks ... . .......... 58500 8775 67275 Dg"s“’r""g Tias | HECACEREE LR e e
CE 341M Disk Interface. . ... .. ... ... 11000 1650 12650 o 2";\ e o, T )
©® Total System 260500 39075 299575 SN LR ' '
CE 3501 Extra Disk Cable .. ......... 30.00 4.50 34.50
CE 330G Direct Generotor AP 105.00 1575 12075
CE 332A Extra 48K RAM ... ... . ... 13000 1950 149.50 VIDEO GEN'E
CE 340R RS232 Interface ........... 130.00 1950 149.00 Video Genie Computer. .. . .......... 279.00 4185 32085
CE340G GPI/OCard .. ... ... .... 13000 1950 149.50 EG3013 Exponder. .. Teenl D L
gi“o" 2"""" R'bb°“s- o 800 120 920 EG3013 Expander + RS232 ... ... 21500 3225 24725
: arp ?sseﬂe oftware . 32K Memory Board S100. . ... ... .. 10500 1575 12075
fs '":rf‘° ------------------- §~85 .ge 6-73 Single Disk Drive. . ... .. ......... 21500 3225 247.25
Tt i -85 88 6-7 Dual Disk Drive (40 Track). . .. .. .. . 41000 6150 47150
Heod-On...............coonins .85 88 673 2Drive Cable. . ................... 17.00 255  19.55
As'e""d;- e 5.85 88 673 At TNELlE . . me— 3200 480 3680
Escape from Colditz............... 8.45 127 972 - o p— 1700 255  19.55
Parallel Interfface EG3016. . ... ... .. 33.00 495 3795
Sound Kit ... 10.00 150  11.50
ATAR' Fitting Above .. ... ... ... ... o 5.00 75 575
lower Case Kit . ... ....... ......... 33.00 495 3795
400 16K Computer ................ 300.00 4500 34500 Fitting Above .. ................... 5.00 75 575
800 16K Computer .. .............. 560.87 8413 645.00 Keyboard Update Kit. . ......... - 3.00 45 3.45
410 Tope Recorder . ............... 43.48 652 5000 RS232 Interface . . ... ... ... ... .. 52.00 780 5980
810 Disk Drive . .. ....... o 30000 4500 34500 Cassette Sofware for Video Genie
822 Thermal Printer .. ... ........... 230.43 3457 26500 Space Invaders. . ... ... § - 13.00 195 1495
825 80 Column Printer. . . . . . L 47826 7174 55000 Asteroids. . ... 875 131 1006
850 RS232 Intedface . . .. .. ... ..... 117.39 1761 13500 Golden Baton. ... ... o 875 131 1006
16K RAM Upgrade . ............... 56.52 848 6500 . ZostinSpace . ... 875 1.31 1006
LightPen. .. ...................... 39.13 587 45.00 SpaceBye. ... ... ... ..l 8.75 1.31 10.06
PairPaddles . .. ........... ... ... .. 10.43 157 12.00
Pair Joysticks. ... ....... ... L 10.43 1.57 12.00
VO Cable. ... ... .. ... ... 8.26 124 9.50 _
Printer Cable. . .. ....... ... .. ... .. 24.78 372 28.50 PR' NTE RS
Inteface Cable. . ... ... ... ... .. ... 20.43 3.07 23.50 Epson
RS 232 Coble. .. ... 20.43 307 2350 MXBOT Newtype 2. .. ... ... .. 41500 6226 477.25
Monitor Cable .. ... .... . ......... 20.43 307 2350 MXBOFT/1. . .. 39900 5985 48585 |
Thermol Paper .. .. .. 20E 50000 3.48 52 4.00 ® MX80 FT Newtype 2 465.00 6975 53475
Master Disk. . ... ... 1391 209 1600 MXB2. . .. ... - - 38900 5835 447.35
5 Blank Disks . .. . . oo Monoc 13.91 209 1600 MX100. .. . . - 57500 8625 661.25
Word Processor. . ... ............. 73.91 11.09 85.00 ® MX130 Ring for Latest Price!
Mi I( :ROD'G'TA \ @ % Send for free 24 page book brochure
The Microcomputer Specialists
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THE SHARP MZ-80K
HAS GOT ITALL

PASCAL §

(CASSETTE BASED)
Since its introduction the Sharp MZ-80K has proved to be

HARP s 1y, 2
DO Oy, *
RPSHARPSHAR}
PSHA
ARPSHARD

AR

2N

one of the most successful and versatile microcomputer

systems around. Sharp now have a comprehensive range of

products ready to make the powerful MZ-80K with its
Printer and Disc Drives even more adaptable.

Products include: - Universal Interface Card, Machine
Languaﬁe and Z-80 Assembler packages, CP/M* plus a

compre

ensive range of software.

*Trade mark of Digital Research Ltd.

AVON

BCG Shop Equipment Ltd
Bristol, Tel: 0272 425338
Decimal Business M/Cs Ltd
Bristol, Tel: 0272 294591
BEDFORDSHIRE

H.B. Computers (Luton) Ltd
Luton, Tel: 0582 416887
BERKSHIRE

Newbear Computing Store Ltd
Newbury, Tei: 0635 3%: 05
BIRMINGHAM

Camden Electronlcs

Small Heath, Tel: 021-773 8240
EBS.Lid

Birmingham, 1,Tel: 021-233 3045
Electronic Business Systems Ltd
Birmingham, Tel: 021-384 2513
Jax Rest Ltd

Birmingham, Tel: 021-328 4908
Newbear Computing Store Ltd
Birmingham B26, Tel: 021-707 7170
BUCKINGHAMSHIRE

Interface Components Ltd
Amersham, Tel: 02403 22307
CHESHIRE

Charlesworth of Crewe Ltd
Crewe, Tel: 0270 56342

Cash Register Services

Chester, Tel: 0244 317549
Chandos Products

New Mills, Tel: New Mills 44344
Cheshlre Computer Services Ltd
Levenshulme, Tel: 061-225 4763
Fletcher Worthington Ltd

Hale, Tel: 061-928 8928
Newbear Computing Store Ltd
Stackport, Tel: 061-491 2290

Ors Group Ltd

Warrington, Tel: 0925 67411

CLEVELAND
Hunting Computer Services Ltd

Stockton-on-Tees, Tel: 0642 769709

DERBYSHIRE

Lowe Electronics Ltd
Matock. Tel: 0629 2817
DEVON

Crystal Electronics Ltd
Torquay, Tei: 0803 22699
Plymouth Computers
Plymouth. Tel: 0752 23042
EXETER

Peter Scott (Exeter) Ltd
Exeter, Tel: 0392 73309
DORSET

South Coast Business M/Cs
Femdown, Tel: 0202 893040
ESSEX

Prorole Ltd

Westdliff-on-Sea, Tel: 0702 335298

GLOUCESTERSHIRE

Gloucestershire Shop Equipment Ltd
2

Gloucester, Tel: 0452 3601
HAMPSHIRE

Advanced Business Concepts
New Milton, Tel: 0425 618181
Xitan Systems Ltd
Southampton, Tel: 0703 39890
KENT

Video services (Bromley) Ltd
Bromiey, Tel: 01-460 8833
LANCASHIRE

H.R. Control Systems Ltd
Chorley, Tel: 02572 75234
Sound Service

Bumley, Tel: 0282 38481
Sumita Electronics Ltd
Preston, Tel: 0772 51686

The Micro Chip Shop
Blackpool, Tet: 0253 403122

LEICESTERSHIRE

Gilbert Computers
Lubenham, Tel: 0858 65894
G.W. Cowling Ltd

Leicester, Tel: 0533 556268
Leicester Computer Centre
Leicester, Tel: 0533 556268
Mayes Hi Fi
Leicestershire, Tel: Leics. 22213
LINCOLNSHIRE

Howes Elect. & Autom. Servs.
Lincoln, Tel: Lincoln 32379
Z.R. Business Consultants
Lincoln, Tel: 0522 680087
LONDON

Bridgewater Accountin
Whetstone, Tel: 01-446 0320
Butel-Comco Ltd
Hendon, Tel: 01-202 0262
Central Calculators Ltd
London EC2, Tel: 01-729 5588
Digltal Design & Development
London W1, Tel: 01-387 7388
Euro-Calc Ltd

London WCH1, Tel: 1-405 3223
Euro-Calc Ltd

London EC2,Tel: 01-729 4555
Euro-Cale Ltd

London W1, Tel: 01-636 5560
Lion Computer Shops Ltd
London W1, Tel: 1-637 1601
Personal Computers Ltd
London EC2,Tel: 01-626 8121
Scope Ltd

London EC2,Tel: M-7293035
Sumtock Bondain Ltd
London ECY. Tel: 1-253 2447

%

You'll find all the help and advice you need about

the MZ-80K at your Specialist Sharp Dealer in the list below.

If there is no dealer in your area, or if you require any further
information write to:- Computer Division,Sharp Electronics (UK) Ltd.
Sharp House, Thorp Road,Newton Heath, Manchester M10 9BE.

SHARP
Firat, and

GET ITALLHERE...

MANCHESTER
Sumlock Electronic Services Ltd

Manchester M3, Tel: 061-834 4233

Sumlock Software Ltd
Manchester M3,

Tel: 061-228 3502

MERSE YSIDE

Microdigital Ltd™

Liverpool. Tet: 051-227 2535
Sota Communication Systems
Liverpool 114, Tel: 051-480 5770
NORFOLK

Sumlock Bondain (East Anglia)
Norwich, Tel: 0603 26259
NORTHAMPTONSHIRE
Computer Supermarket
Corby, Tel: 05366 62571

H.B. Computers Ltd

Kettering, Northamptonshire,
Tel: 0536 520910

NORTHERN IRELAND
Bromac (U.K.}

Co. Antrim, Tel: 023831 3394
O & M Systems

Belfast, Tel: 0232 49440

The Microcomputer Centre (N.1.)

Belfast, Tel: Belfast 682277
NOTTINGHAMSHIRE
Mansfield Business M/C Ltd
Mansfield, Tel: 0623 26610
OXFORDSHIRE

Oxford Computer Centre
Oxdord, Tel: 0865 45172
or 0865 49349

REPUBLIC OF IRELAND
O'Connor Computers Ltd
Galway, Tel: 000961173
Tomorrows World Ltd
Dublin 2,Tet: 0001 776861

SALOP

Computer Comer
Shrewsbury, Tel: 0743 59788
SCOTLAND

A & G Knight

Aberdeen, Tel: 0224 630526
Business and Electronlcs M/Cs
€dinburgh. Tet: 031-226 5454
Micro Centre

Edinburgh, Tel: 031-556 7354
Microforth

Dunfermiine, Tel: 0383 34954
Moray Instruments Ltd
Eigin, Tel: 0343 3747

Pointer Business Equipt Ltd
Glasgow, Tel: 041-332 3621
Tyseal Computers Ltd
Aberdeen, Tel: 0224 573111
SOMERSET

Norsett Office Supplies Ltd
Cheddar, Tel: 0934 742184
SOUTH HUMBERSIDE
Silicon Chlp Centre

Grimsby, Tel: 0472 45353
STAFFORDSHIRE

W. 8. Computer Services
Cannock, Tel: 0543 75555
SUFFOLK

C.J.R. Microtek Co. Ltd
Ipswich, Tel: 0473 50152
SURREY

R.M.B.Ltd

Croydon, Tel: 01-684 1134
Saradan Electronic Services
Wallington, Tel: 01-669 9483

T & V Johnson (Micmcom?uters)

Camberley, Tel: 0276 2

t

SUSSEX

Gamer

Brighton, Tet: 0273 698424
Jax Rest Ltd

Brighton, Tel: 0273 687667
M & H Office Equipment
Bnghton, Tel: 0273 697231
Oval Automation
Worthing, Tel: 0903 501355
WALES

Umrose Electronlics Ltd
Wirexham, Tel: 097 883 5555
Morriston Computer Centre
Swansea, Tel: 0792 795817
Sigma Systems Ltd

Cardiff, Tel: 0222 21515
WARWICKSHIRE

Business & Lelsure Microcomputers

Kenilworth, Tel; 0926 512127
WORCESTERSHIRE
Capricorn Computer Systems
Worcester, Tel: 0905 21541
YORKSHIRE

Bits & PCls

Wetherby, Tel: 0937 63744
Datron Micro-Centre Ltd
Sheffield, Tei: 0742 585490
Huddersfleld Computer Centre
Huddersfield, Tel: 0484 20774
Superior Systems Ltd
Sheffield, Tel: 0742 755005
Ram Computer Services Ltd
Bradford, Tel: 0274 391166
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MicroValue

o Eightboards available NOW @ 8” x 8~
board modules @ Z80A CPU board @ Z80A
Video board @ 64K RAM e Buiitand tested
Develaped by one of the most experienced
micro board design teams in the UK, Gemini
MultiBoard" is the ultimate modular board
system.Unlike most systems of ifs kind,
virtually nothing'is made redundant when
you expand it.And for thase who want
expansion this can be immediate, for we are
launching elght boords simultaneously. No
other system has offered so much so soon.

Al MultiBoard modules are Nasbust and
Gemini 80-BUS* compatible and can be
used in a wide spectrum of application,e.g.
educational, personal, business, system
development and process/production
canfrol.

MulfiBoard modules are buiit and tested fo
the highest standards.And offer enormous
computing power and potential at
astonishingly low cost.

MultiBoard Modules
avallable now

Z80ACPU

Processor:Z80A CPU at 4MHz.Opfionol
wait-states. Reset jump fo any 4K boundary.
Parallel 1/0:8 bit ASCH keyboard socket.
Uncommitted Z80A PIO giving two 8 bit bi-
directional ports with handshake.

Serial }/0:8250 UART with programmable
baud rates and software selectable between
RS232 or 1200 baud CUTS cassette
inferfaces.

Memory:4 '‘Bytewyde’ sockets to accept
EPROM/ROM/RAM.Memory switched in/out
of memory map under soffware control.

Software:Comprehensive monltor.Optional
12K Microsoft BASIC (ROM).Standard
configuration PROM provides decades for
4x2732 (4K x 8) EPROMs.

The CPU Board is fully buffered to the Gemini
80-BUS standard.

INTELLIGENT VIDEO

® Z80A microprocessor controlled.

80 x 25 display confrolled by 6845 CRTC
chip.

@ Adjustabie dot clock for alfernative screen
formiats.

@ Character sef: 128 in-EPROM + 128in RAM
which can be defined as the video inverse
of the main set or as block graphics with
160x 75 resolution.

®1/0 port communication with host
computer.

@ Light pen socket.

@ 8-bit input port allowing several video
boards (each with its own keyboard) to be
connected to asingle CPU board.

FLOPPY DISK CONTROLLER

@ Controls:Pertec FD250 5.25in 48 TPI,
Micropolis 1015 5.25in 96 TP, Pertec
F D650 8in.

@ Controls up 10 4 drives of same fype.

@ Single/double density software selectable.

@ Single or double sided.

@ Western Digital FD1797 controller.

@ Upta 8 drives (2 boards) can be used
inthe same systern.

64K RAM

® Runs at 4MHz with no wait-states.

@ 4 tianks of 16K dynamic RAM,each bonk
locatoble on any 4K address boundary.

@ Page Mode supplied as standard allowing
uf to 4 memory boords fo be addressed.

@ Allthe memory can be used by switching
outon-board CPU memory, e.g.in disk
environment.

EPROM/ROM BOARD

® Accepts up 10 40K of firmware.

® 4 banks of 4 sockets.

@ Banks con be mixed between 2708 or
2716.

@ 24-pin ROM sockef.

@ \Wait-state generator.

® Supports Page Mode scheme.

EPROM PROGRAMMER

[ Progrums mutti-rail 2708 or single rail
2716.

® Connects to PIO on CPU board.
@ Software provided onfape.

3APSU

@ Supplies 4 /5 boards.
@ LED on each output.

® +5Vat3A; . lZatlA 5Vat1A;-12vat
80mA,

KEYBOARD

@ Full alpha-numeric ® 59-keys ASCII
encoded @ Exclusively designed for Gemini
@ Aulo repeat @ Cursor control keys

MULTIBOARD PRICES
(excl! VAT)

(Al builtand tested except where marked)
CPU(GBI ). £425.60
Video (G812) . £440.00
64K RAM (G802) £440.00

DC(GB09)........... £140.00
EPROM/ROM (G803). € 70.00

EPROM PROG. (G808)
3APSU(GB07)......
Keyboard (G613)...

FLOPPY DISK UNIT

Gemini unit suitable for MultiBoard. Hoids
one or two 53in double sided, double density
Penec drives.Infergrai power supply.Price
£375 plus VAT forone drive, £575 plus VAT
for two drives.CP/M2.2 and documentation

£90 plus VAT.

KENILWORTH CASE

for MultiBoord .. ... £49.50 + VAT
5-Card Support Kit. £19.50 + VAT
VEROFrame............c..cc..... £32.50 + VAT

(also suitable for Nascom)
PSUENclosureKit.............. £24.50 + VAT
KEYBOARD enclosures available soon.

MultiBoard Modules are available from the
Microvalue deaters listed on facing page.

° Trodemarks of Gemini Microcomputers Limited

tTrademarks of Nascom Microcomputers Division
of Lucas Logic

+1Trademarks of Digital Research Inc.




MicroValue

COMPATIBLE

s products

Nas
fromyour

MicroValue

GEMINI G805 FLOPPY

DISK SYSTEM FOR
NASCOM-1&2

I¥'s here at last. A floppy disk system and CP/M
CP/M SYSTEM.The disk unit comes fully
assembled complete with one or two 53 drives
(FD250 double sided,single density) giving 160K
per drive, controller card, power supply,
Imerconnects from Nascom-t or 2 1o the FDC card
and a second inferconnect from the FDC cord to
twodrives, CP/M 1.4 on diskette plus manual, o
BIOS EPROM and o new N2MD PROM. Allin o
stylish enclosure.

Single drive System............c........ £450 + VAT
Double drive system . £640 + VAT
AddHional FD250 drives............... £205 + VAT

D-DOS SYSTEM. The disk unit is also ovoilable
without CP/M fo enable existing Nos-Sys saftware
fo be used.Simple read, write routines ore supplied
in EPROM.The unit plugs straight into the Nascom
PIO. Single drive system £395 + VAT

DCS-DOS Agreatly enhanced version of D-
DOS, running under Nas-Sys. Gives named files in
BASIC, ZEAP NAS-PEN and machine code
programs ... . . £50 + VAT

DISKPEN .
The powertul text editor written for the Nascom is
now available ona 53 inch fioppy disk witha
number of newteatures.Price £43.25 + VAT.

ealers

NASCOM COMPUTERS |
NASCOM-2 Microcomputer Kit
£225 + VAT

NASCOM-1 Microcomputer Kit
£125 + VAT

Builtand fested £440 + VAT

16KRAMKIT ........... £100 + VAT
3APSUKIT £32.50 + VAT

KENILWORTH CASE
FORNASCOM-2

The Kenllworth coseis o professional case
designed specifically for the Nascom-2 and up to
four oddiional 8" x 8 cards. It has hordwoad side
panels and 0 plastic coated steel base and cover A
fully cut back panel will accept a fan, UHF ond
video connectors ond up to 8 D-type connectors.
The basic case accepts the N2 boord, PSU ond
keyboord. Optional support kits ore available tor 2
and 5 card expansion.

.. £49.50 + VAT
£7.50 + VAT
5-cord supportkit..... . £19.50 + VAT
CASSETTE
ENHANCING UNIT

The Costle interface Is o builf and tested add-on
unitwhich lifts the Noscom-2 into the class of the
fully professionol computer. t mutes spurious
outputfrom cassette recorder switching, adds
motor control facilities, automatically switches
oulput between cassette and printer, simplifies
2400 baud cassefte operating and provides true
RS232 handshake.

Costle Interface Unil..... <. £17.50 4+ VAT

ANASCOM-2 BASED
SYSTEM FORLESS THAN
£1500 + VAT

The proven Nascom-2
microcomputer can now be bought
as a complete system from under
£1500 + VAT.For this price you get
the Nascom-2 kit, 16K RAM board kit,
Kenilworth case

with 2 card frame,

il

A-D CONVERTER

For reatly inferesting and useful interoctions with
the ‘outside world’ fe Milham anologue fo digitol
converter is 0 must. This 8-bit converter is
multiplexed between four channels - oll software
selectabls. Sompling rate is 4KHz. Sensifivity is
adjustoble. Typical applications include
temperature measurement, volce analysis, joystick
fracking and voltoge measurement. It is supplied
builtand tested with extensive software ond easy
connection to the Nascom PIO.

Milhom A-D Converter

(builtond testedy..... ..£49.50 + VAT

PROGRAMMER'S AID

For Nascom ROM BASIC running under Nas-Sys.
Supplied in 2 x 2708 EPROMSs. Features include:
auto line numbering;inteltigent renumbering;
program appending; line deletion; hexodecimol
conversion; recompression of reserved words; auto
repeat; and printer handshake routines. When
ordering please state whether this is 10 used with
Nos-Sys 1 or3. Price £28 + VAT.

GEMINI ‘SUPERMUM’

12 x 8 piggy-back board tor Nascom-1 offering
five-slot motherboard, quality SA power supply
and reliable buffering with reset jump tacility. Kit
Price £85 + VAT.

Centronics 737 printer—10inch
monitor, and the Gemini Duai Drive
Floppy Disk System.The CPU and
RAM boards are also availabie builf -
the additional cost is available on
application.

CENTRONICS 737
MICRO PRINTER

Ahigh performance, low price, dot-matrix printer
that runs at 80cps (propartionai) ond 50cps
(monospaced).This new printer gives fext
pracessing quality print. And can print subscripts
ond superscripts.It has 3-way paper hondling ond
parallel interface os stondord. Serial interface Is
optional. Price £375 + VAT.Fanfold paper
(2000 sheefs) £18 + VAT,

BITS& PC'sPCG

5 x4 board which plugs straight into Noscom-2.
Operates on cell stucture of 128 dofs, producing
64 different ceils.Once defined, each cell may be
ploced anywhere, any number of times on screen
simultaneously.Max screen capaclly: 768 cells.
Dot resolution:384 x256 98304.Many other
features including intermixing of alpha-numerc
characters ond pixels. Price (kit) £60 + VAT.

PORT PROBE

Allows monitoring of input and output ot Nascom
P10.This board can generate inferrupts and
simulate handshake control. Price (kit)
£17.50 + VAT.

Allprices ore correct at time of going to press
ond ore effective 151 July 1981,

HEX & CONTROL KEYPADS
Hexadecimol scroichpad keyboard kitfor N1/2;
Price £34 + VAT,

As above but jncluding (on the some board) o
control keypad kit to add N2 control keys fo N1.
Price £40.50 + VAT,

BASIC PROGRAMMER'S AID
Supplied on tape for N1/2 running Nas-Sys and
Noscom ROM BASIC. Features include auto line
number, full cross-reference listing, delefe lines,
nnd,compacﬁn? command, plus o

comprehensive line re-numbering facility.

Price £43 + VAT.

‘SCREENPLUS'

Screenpius enables o progrommer 10 blank or
display in reverse video, selected words, leffers or
areas of the screen under progrom control.
Suitable for use with either Nascom 1 or 2.
‘Screenplus’ (built and tested) ... £40.00 + VAT.

DUALMONITORBOARD

A piggy-back board that aliows N1 users to switch
rapidly between iwo separate operafing systems.
Price (kit) £6.50 + VAT,

Microvalue dealers listed below.

costs.) Access and Borclaycard welcome.

YOURLOCAL MICROVALUE DEALER

All the products on these two poges are ovailoble while stocks last from the

(Mail order enquiries should telephonetor delivery dates ond post and packing

BITS & PC’'S

4 Westgate, Wetherby, W.Yorks.
Tel:(0937)63774.

BUSINESS & LEISURE
MICROCOMPUTERS

Tel:(0926) 512127,

16 The Square, Kenilworth, Warks.

ELECTROVALUE LTD.

680 Burnage Lane, Bumage,
Manchester M19 INA.
Tel:(061) 432 4945.

28 St Judes, Englefield Green,
Egham, Surrey TW20 OHB.
Tel:(0784) 33603. Tix:264475.

TARGET ELECTRONICS
16 Cherry Lane, Bristol BS1 3NG.
Tel:(0272) 421196.

INTERFACE COMPONENTS LTD.
Oakfield Comer, Sycamore Road,
Amersham, Bucks.

Tel:(02403) 22307.7Ix:837788.

HENRY'SRADIO

404 Edgware Road, London W2.
Tel:(01) 402 6822.
Tix:262284 (quote ref: 1400).

J
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Available NOW!

The long-awaited 5Mb and 10Mb mini-Winchester drives
are available now from Hotel Microsystems. The greatly
improved speed and storage capacity made available
by the mini-Winchesters now make realistic many
applications, especially business and multi-user systems,
for which floppy drives were too small, too unreliable or
too slow,

XCOMP-S100 controller

The XCOMP ST/S Winchester controljer is a custom-
designed microprogrammable controller which consists
of two S100 bus printed circuit boards. The ST/S
controller is compatible with the 5 and 10Mb disk drives.
These drives are formatted with 32 256byte sectors per
track. With four heads and 153 cylinders the drives

5/WINCHESTER

Software: HMSOS or CP/M

Users have a choice of software; either the high-
performance HMSOS single/multi-user operating system
or CP/M,

Complete upgrade for Horizon

An upgrade kit for existing North Star Horizon owners
contains all the hardware required — three S100 cards
and the drive itself. Fitting to the Horizon is straight-
forward — no soldering is required and the Winchester
is held by the same screws as the floppy drive it replaces.

HMS S100 power card

The mini-Winchester drives require higher supply currents
than floppy drives. We have had an S100 card designed
which provides the necessary supplies to connect to the

provide a formatted capacity of 5.0 megabytes. Winchester.

69 Loudon Road London NW8 O0DQ Telephone 01-328 8737/8 Telex 266828 H M S-G

HuGEINRTi CansusEems I

UP201 SHAPEMAKER/SCREEN-
Z X 80 SWAP — allows-you to draw shapes
of your choice and store them for

graphics use in your programs.
Demo program. also included.
2K RAM needed . . . .. ... £7.95

GP2001 INVADERS/HEDGEHOG
‘fast’ version of the old favourite
‘Invaders’ plus the totally new game
of Hedgehog. Both games are highly
addictive. 12K RAM needed £6.95

: m— Your ZX80 programs are no longer
VIDEO GENIE/TRS-80 level Il. redundant!

GP3001 LUNAR LANDER/3D
MAZE/DOMINOES — tackle these
three ‘classic’ programs on your
micro. Hours of enjoyment/

frustration guaranteed . . . . . . £7.95

UP301 XBAS

Add eleven new commands in
Video Genie/TRS-80 level |
non-disc BASIC. Commands

UP101 ZX80-ZX81/NEWROM

ZX80 CONVERTER.

This program will allow you to load

ZX80 (old ROM) programs onto

ZX81/new ROM Z X80. Full

instructions are included . .. .£7.95 NEW
ATARI

GP4001 MICROMAZE — a 3D

labyrinth to test your frustration

UP10Z DATA-BAS — allows you to
write data to and read data from
cassette — up to 14K of data.

include: limits. Escape if you can! For 16K
KILL — inverts all graphics on *+ REMKILL — removes all unwanted RAM oo £4.95
e, REM statements . . . . . . .. .£4.95
PUT — slows speed of screen , . All programs supplied on high
listing. EEHRTEN) RO S el i Tiew quality microcomputer approved

version of the classic Star Trek game
with full display and computer-
assisted attacks . . . .. .. .. .£7.95

cassettes. Orders to:
TEAM 4
12 TAUNTON HOUSE
REDCAR ROAD
HAROLD HiLL
ROMFORD ESSEX

RSET - toggles keyboard and
speeds up execution of
program.

and eight other commands +
BREAKOUT program to demon-:
strate the commands . . . . .. . £7.95

GP1002 BATTLECHESS (New)
2-player version-of Star Chess with
full screen graphics . . ... ... £5.95

14 PCW



THE AM SPEECH BOARD

Make your inputs and many of
your outputs audible as well
as visible. Hearing the
question and answer will
speed up your acceptance and
enhance your usage. With
words as well as display the
use of any computer system is
greatly expanded.

The initial ROM set wili be
expanded and future ROMs
will add to your direct library.
Your own expansion using the
fragmented sections of the
words provided to create new
words will be as complex as
you wish.

The speech is generated by a
National Digitalker chip
together with two 64 K ROMs.
The first ROM set gives you a
vocabulary of 256 words and
sub-sounds.

The on-board power amplifier
and 22" speaker will give you
immediate speech from your
software instructions. The
instructions are simple and

poxed
roducts are .
wi?ls‘\?\:ir own powel supply

So far compatable with

Pet, Apple, Tandy, Video

Genie, Nascom, UK 101,
Gemini & RS232*

* these are trade names
I I O VA BEVYVAR AY Bl VEVYAaE B

demand no extensive re-write
or patching, in fact, speech is
as easy as display.

A socket is provided to allow
external use of a tape recorder
or for the use of external
speakers.

The product is supplied in a
custom built case which
incorporates the speech board,
interface board and its own
power supply. A plug to the
mains and a simple connection
to your computer and you can
start discussion.

| £120 + £2.99 p&p + Vat

{Nascom + Apple Boards only
£85 + £2.99 p&P + VAT

to: Arfon Microelectronics Ltd., Cibyn Industrial Estate,
Caernarfon, Gwynedd, Wales — Telephone: (0286) 5005. —
I Please send me the following:

|
a

AM Light Pen & Interface — £95.44 (inc p&P + VAT)
AM Speech Board Nas & Apple — £101.19 ({inc p&P + VAT)

(O AM Speech Board Interface £141.44 (inc p&p + VAT)
(Sales also by ‘phone with Access and Barclaycard)

|l enclose Cheque/P.O. for€.....

l Please debit my Access/Barclaycard NO............cccoociii i,

Signature ...

& AM LIGHT PEN

At last a true light pen in the
UK at a low cost! Its
interactive flexibility and
simplicity of use allows even
the totally untrained user to
liase with the computer.

The uses are as varied as the
applications however some of
the more obvious areas could
be: answer selection, editing,
menu selection, identification
of block or specific areas,
movement of displayed data
blocks and X Y plotting. The
ramification of uses in these
areas alone are tremendous.

All applications depend on’
software and the light pen is
supplied with straight forward
operational software which is
easily interfaced into your own
programs.

The pen uses a high speed
photo diode which works
directly with the normally
illuminated pixcels. The
outputs it provides are
debounced microswitch and

Existing Computer System ..........

gated strobe. The pen’s speed
is typically 500nS.

The pen itself is professionally
presented in anodised
aluminium and is supplied with
an interface board for your
computer and a power supply,
both of which are housed in
our custom designed case.

£80.00 + £2.99 p&P + VAT
Arfon Microelectronics Ltd.,
Cibyn Industrial Estate,
Caernarfon, Gwynedd, Wales
— Telephone: (0286) 5005. —
Reg. No 1553140

Type of user: [ JHome [JCommercial [Jindustrial l

[JEducational

Cheques, P.O. Access & Barclaycard are not banked more I
than seven days before despatch — All goods are carefully
packed and sent within 21 days of receipt. Reg. No 1553140
N N N FE N N N N N N B B B N B B B B N N |
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Highest possible quality + [owest possible cost = EPSON +MICRO PERIPHERALS
for the best of both worlds.

Matrix Paper Handling Speed Max, Paper Width High Res.
7x5 | 9x7 | 9x89 Friction Tractor |80 CPS | 135 cPs 70" 155" g’;'g”l’,’c‘:
MX80 T @ @ ® ®
MX80 FT/1 ® ® ® [ ]
MX80 FT/New Type 2 ® @ @ o ® L
MX82 ® 0 O o [J
MX100 ® ® [ ] ® 9 [
MX130 © ® o o ® ®

The above machines have many more features including interfaces for Apple, PET (with PET Graphics), TRS80,
Sharp, NEC, Hitachi, Nacom, Acorn, Super Brain, Video Genie, BBC Micro etc, some have correspondence quality printing
and multiple character sets including international lariguages. Ring fan today for full details and specifications

and printout samples. All machines usually ex-stock with next day delivery plus 12 months no-quibble guarantee.
Wholesalers and Distributors of quality Japanese Micro Products.

icro Peripherals Wt

61 NEW MARKET SQUARE, BASINGSTOKE, HANTS. Telephone: 0256 56468

Europe’s leading Epson Distributor and Supplier. Trade Sales - 0256 56469

JAPANESE OFFICE: 101 Abe Bldg. 4F, 2-42 Kanda Jinbocho, Chiyado-ku, Tokyo, Japan.
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CHECK THE FEATURES:

80, 96, 132 characters per line.

80 cps, bidirectional,logic seeking
100 million character lite head
Double width characters

3 - 10 inch wide paper for Tractor versions
8 - 10 inch wide paper for Friction versions
1/6, 1/8, or 1/12 inch line spacing selectable
256 characters including graphics
Centronics interface version available now
RS232C, |IEEE488, and many others coming.

ROXBURGH

PRINTERS LIMITED

22 WINCHELSEA ROAD, RYE, EAST SUSSEX TN31 7BR Telephone: Rye (07973) 3777 Telex: 957066
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INNOVATIVE

TRS-80 SOFTWARE

This program is a highly accurate computer simulation of the flight of the Space Shuttle Columbia from the
initial countdown through the launch period, the launch itself and into a stable orbit. The craft may be
manoeuvred within the orbit and then dropped out to finally fly through the atmosphere to a safe touchdown.

The attraction of this simulation is its authenticity. So far as is possible, it follows the actual parameters of the
first Columbia flight with only one or two minor exceptions. The shuttle, of course, starts its flight pointed
vertically into the sky and carries a huge fuel tank to provide the fuel for its three main engines in addition to the
solid fuel rockets which provide the major thrust to lift it off the ground. Two minutes into the flight the rockets are
jettisoned, having burned all their fuel. The count-down for take off starts at T-20 seconds. At T-10 seconds the
shuttle motors start firing, but the shuttle remains tethered until T =0. When the shuttle blasts off, the pitot must
guide the craft into its orbit by controlling its attitude and track. A number of guidance controls are supplied,
together, of course, with control of the shuttie motors’ thrust.

The simulation may be started at one of three points in time: either at take off, at a point where the Columbia
is in a stable orbit round the earth, or finally, prior to landing. Measurements of speed, fuel and so on may be
selected for either Metric or Imperial measurements. All of the physical forces which acted upon the actual flight
are taken into account. One departure from fact has been included in that the two solid fuel rockets have had their
thrusts increased from 26 to 36 million Newtons so as to give the pilot an increased latitude for error. In other
words to make the take off easier.

A fascinating program, the more so because it follows fact so closely. Available for the Model 1 and
Model (Il TRS 80, Model | and Model |l Genie and on tape or disk. The tape version will run in 16K, the
disk in 32K.

Tape version £14.95 Disk version

Both inclusive of V.A.T. but plus 50p P & P (if ordered alone).
TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 (refundable] plus 50p postage.

MOLIMERX LTD.

A.J. HARDING (MOLIMERX) e F

1 BUCKHURST ROAD, TOWN HALL SQUARE,
BEXHILL-ON-SEA, EAST SUSSEX. .

TEL: [0424] 220391/ 223636 TELEX 86736 SOTEX G
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INNOYATIVE
TRS-80 SOFTWARE

FROM THE PROFESSIONALS

First there were the TRSDOS's, 2.0, 2.1, 2.2 and 2.3. Then came Newdos +, essentially a patched version of the TRSDOS's but with a
number of very useful commands and utilities added. Then VTOS 3.0 and VTOS 4.0. These constituted a departure from the earlier DOS's
and featured Device Independence so that devices such as the keyboard, printer, VDU and disk drives could interact directly together. Then
came NewdosB0 which is a rewrite of Newdos + , adding new utilitles and new Basic commands, Its main features being the ability to mix
different capacity drives on the same cable and the ability to use variable length records. Now from LOBO International comes LDOS, the
fifth generation disk operating system for the TRS-80 microcomputer. It combines most of the advantages of the preceding disk operating
systems and unlike some of them, is accompanied by a complete and readable set of documentation, which includes a Technical Section
containing relevant addresses.

it is impossible to describe all of the features of LDOS in an advertisement. For instance it includes no less than 35 library commands
as follows: —

APPEND COPY DEVICE DIR DO FILTER KILL
LiB LINK LIST LOAD MEMORY RENAME RESET
ROUTE RUN SET SPOOL ATRIB AUTO BOOT
BUILD CLOCK CREATE DATE DEBUG DUMP FREE
PROT PURGE SYSTEM TIME TRACE VERIFY XFER

All of the useful abbreviations in Newdos are included and the System Commands in Basic (CMD) now number eleven. A program
called LBASIC/FIX is included, with which the normal TRSDOS Disk Basic may be patched to inciude a number of new commands and
features. A Job Control Language is included and in fact is one of the most powerful features of LDOS. It allows the user to compile a
sequence of commands or key strokes for later execution as a chain, with or without user intervention. There are too many new features to
list them herein, but examples are: The ability to provide an audible signal, output through the cassette port. To flash or blink a one line
message on the video display. A WAIT feature is Included so that the machinecan be put into a *‘sleep'" state untll such time as the system
clock matches the time specified. And so on!

1 Hard disks in addition to single/double density, single/double sided, 8" and 5% " floppies are supported although they may, of course,
require hardware moditications. Utilities included in the package are:

BACKUP COMMAND FiLE FORMAT LCOMM

PATCH RS232 KEY STROKE/MULTIPLIER PRINTER FILTER

A Basic Renumber facility is included, as is a Basic Cross Reference function. Both are simitar to the ones in Newdos + and Newdos80.
Most of the utilitles are library commands which were existent In the previous DOS’s, have been improved with the addition of new
functions or facilities.

The prime development team of LDOS consisted of no less than 8 first rank programmers and they had the support and advice of six
other well known programmers. They have done an excellent job to bring to the user what must be the best disk operating system so far
produced for a microcomputer, which is destined to become the Standard DOS.

LDOS is totally upward compatible with TRSDOS, that is to say LDOS will be able to copy files and programs from TRSDOS disks onto
LDOS formatted disks. As they are competitive disk operating systems, it is not suprising that the manual states that disks created under
Newdos are not guaranteed to be compatlble with LDOS, but we have nat experienced any difficulty. We have done some work on
investigating the compatibility of LDOS and the Video Genie and at the time of going to press we have found no incompatibilities. LDOS
appears to run on the Video Genie without any problems at all. LDOS is compatible with either the Tandy or Electric Pencil lowercase
modlfications and Scripsit. LDOS is available for the Model | and Model I11. AModel |l version will be available shortly.

LDOS .. ..£85.00 plus VATand £1.50 P&P.

TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 [refundable] plus 50p postage.

MOLIMERX LTD.

A. J. HARDING (MOLIMERX) ]

, | om——
1 BUCKHURST ROAD, TOWN HALL SQUARE,
BEXHILL-ON-SEA, EAST SUSSEX.

TEL: [0424] 220391/223636 TELEX 86736 SOTEX G
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“Unfortunately, my “My computer is printi
guarantee only lasts out gibberish”
90 days”

“The salesman spoke
very highly about our
new computer.”’

At Micro-C wée'll give you unbiased, At Micro-C, we guarantee micro- At Micro-C, we test all software.

honest advice about micro- computers for one full year. Ifitisn’t easy to understand or f;
computers. Not a sales pitch. from errors, we won’t stock it.

b4

or more of our
micro systems
can tackle your

nfortunate

o ’ needs.
Maybe it'll be the
I'TT 20 20 or the Apple 1]
with which you can
keep books,

tackle incomplete
accounts
and through
Visicale, work
on financial planning

my compute
fr()),m Curry

U

and modelling,

At Currys’ Micro-C, before we talk On the other hand, for a little
about hardware or software, we'll less, the Commodore Pet might do
talk about your business, or practice. the job for you.

(It's the only way we know to Again, it'll handle book-keeping,
make sure the micro you choose is word processing, and incomplete
the micro you want.) records.

Next, we’ll demonstrate how one If your business is more comple:

CURRY'S MICRO SYSTEMS LTD., A MEMBER OF THE CURRYS GROUP OF COMPANIES
OUR TERMS AND CONDITIONS OF SALE ARE DIFFERENT FROM THOSE SET OUT IN CURRYS LTD., STATEMENT OF TRADING STANDARDS BUT THEY EMBODY THE SAME PRINCIPLE.
MORE PROTECTION FOR YOU.OUR CUSTOMER, YOU WILL FIND FULL DETAILS OF TERMS OF BUSINESS ON THE REVERSE SIDE OF OUR INVOICES AND AGREEMENTS.
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Service contracts,
hat service contracts?”’

“The shop I bought it

“My boss says I'm fired?”
from has disappeared?

RN
. Miero-C, we can maintain At Micro-C, we're part of the
achines regularly. For a little Currys Electrical Group. When
tra, we'll guarantee to be there you need us we'll be there.
thin one working day.
we might talk about the National The new Micro-C shops.
Panasonic JD800, or JD840, or our At Birmingham, Bristol, Leicester,
new Micro-C 2000. They do all that Leeds, New Malden, Nottingham,
the others do and offer fully Luton, Manchester, Southampton.
integrated accounting, stock control e i — — — =~ — = = — = —
and management information gﬁé,“\?iiii‘ﬁZf’iasuycif:’i‘&h'S"é‘z"d' " . I
2918520 | ease send me an information pack on your service and products I
faCIIItl?S. . | O Please telephone to make an appointment |
We’'ll back them all with the | v |
guarantees and promises you can o B . |
read above, together with one ortwo | :
you can’t. '

Telephone.

For example, we help with staff-
training so that the change-over is
smooth and easy. ® /

At the same time, we’ll offer any
numbers of ways to buy or lease, ' u
starting at around £35 a week. :

Come and see us for a free
demonstration. Before our

cautionary tale turns into a True
Life story.

COMPUTERS EXPLAINED BY HUMAN BEINGS.

MICRO-C INSIDE CURRYS SHOPS AT: BIRMINGHAM TEL: 233 1105 LEEDS ALBION STREET TEL: 446601 LUTON TEL: 425079
NOTTINGHAM TEL: 412455 SOUTHAMPTON BARGATE TEL: 29676 INSIDE BRIDGERS SHOWROOMS AT: BRISTOL TEL: 650501 NEW MALDEN TEL: 01-949 2091
BY ITSELF IN LEICESTER: 127 CHARLES STREET, TEL: 546224 MANCHESTER: 19 BROWN STREET, TEL: 834 8156
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Video Genie...

Are you a home enthusiast taking
your first tentative steps into the
enthralling world of micro-
computers? If so, the Video Genie is
the ideal complete system for you!

It's a real micro-computer, not a
pocket one, yet it only needs
connecting to a domestic T.V. set to
produce superb results.

The Genie is compatible with the
popular TRS 80 16K level 2, the best
selling computer of all time. As well
as its lower price, the Genie offers an
in built cassette deck, 16K RAM,
12K ROM with BASIC interpreter, full
size keyboard and a stylish carrying
case. Soit is not only excellent value
for money, but an ideal “First
computer” on'which to learn
programming.

There are literally 1000’s of pre-
recorded programs available,

PCW 22

including educational, leisure and
small-business applications, and
simple BASIC language means you
can write your own programs with
ease.

Extended BASIC.

The Microsoft extended BASIC
has many powerful features,
including double precision
variables, scientific functions,
formatted printing, extended editing
sub-commands, automatic line
nurabering, multiple dimensional
arrays, complete string
manipulation, direct access to
graphics and machine language
sub-routines.

Memory:

The Genie EG 3003 model has 16K

of internal RAM expandable
externally to 48K using the special
Expansion unit. 12K of ROM contains
the Microsoft BASIC.

Cagssette.

Two cassette interfaces are
provided for both the internal and an
external cassette unit.

CPU.

The machine uses the industry
Standard Z80 micro-processor.

64 or 32 characters X 16 lines are
available on the full display.

C

- i



one Siant stepfor
IMICro-COMputer syst

12" Monitor. g

The additional purchase of
the EG 100 Monitor offers 3 ‘
distinct advantages '
® It gives a considerably
better quality display.
@ It does not interfere with
domestic T.V. viewing. {
@ It comes in an attractive
matching style.

Disk Drive.

As well as the obvious advantage of
mass-storage, the addition of the disk
system to the Genie means much faster
access to other languages and full
random access file handling. Up to 4
drives can be used on a system.

... and introducing Genie II

drives, printers and S100 cards.

..one giant leap for micro, business systems!

New and exclusive! The Genie llis a
oreakthrough for small business
computers. Harnessing all the
advantages of the Genie, including low
orice, Genie Il adapts perfectly to
zommercial functions with the following
eatures.

For full details and demonstrations of the Video Genie system or Genie Il contact your

=

® Numeric keyboard

@ Four usable, definable function
keys.

@ Extension to BASIC

@® Basic business commands

® Fully expandable for same
peripherals.

local dealer, or write directly to the sole importers at the address below.

The expansion box unleashes the full
possibilities of the Genie. It contains a
selection of interfaces, allowing the
connection of up to 48K RAM, 4 disk

€IS

Video Genie Approved Dealers

AVON Microstyle, Bath, 0225 334659/319705. BEDFORD
Computopia, Leighton Buzzard, 0825 376600. Comserve.
Bedford, 0234 216749. Cavern Electronics, Milton
Keynes, 0908 314925. BERKFHIRE P.C.R Reading, 0734
589249. BUCKS Interface Components Ltd, Amersham.
02403 22307. Photo Acoustics, Newport Pagnell,

0908 610625. CAMBS Cambridge Micro Computers.
Cambridge, 0223 314666 CHESHIRE Hewart
Electronics, Macclesfield, 0625 22030. CUMBRIA
Kendal Computer Centre, Kendal, 0539 22559. DERBYS
Kays Electronics, Chesterfield, 0246 31696. T Crossley.
Chesterfield, 0246 850357. Lowe Electronics, Matlock,
0629 4995. DORSET Blandford Computers, Blandford
Forum, 0258 53737. ESSEX Emprise, Colchester,

0206 865926. Compuskill, Romford. 0708 751906. Infolab.
Chelmsford, 0245 35711L CSSC., llford, 01-554 3344. GLOS
MPL Computers, Cheltenham, 0242 582090. Petrie
Systems, Cheltenham, 0242 584060. HERTS Photo
Acoustics, Watford, 0923 40698. Watford Electronics.
Watford, 0923 40588/37774. Q Tek Systems, Stevenage.
0438 65385. Comp Shop. New Barnet, 01 4412922. KENT
Matrix Computer Systems, Beckenham, 01 658 7508/7551.
Business Systems, Hempstead. 0635 362652. Thanet
Electronics, Herne Bay, 02273 63859. The Computer
Room, Tunbridge Wells. 0892 41645. SMG
Microcomputers, Gravesend, 0474 55813. LANCS
Computer Business Systems, Lytham St. Annes, 0253
730033. Microdigital, Liverpool. 051 227 2535. Mighty
Micro. Burnley, 0282 32209/53629. Leisuronics.

Blackpool, 0253 27091. Harden Microsystems, Blackpool.

0253 27590. ABC Supplies, Levenshulme, 061 431 9265.
HR Control Systems, Chorley, 02572 75234/5.
Computercat, Leigh, 0942 601818. Micro Chip Shop.
Fleetwood, 03917 79480. Micro Chip Shop. Preston. 0722
22669 79511. Micro Chip Shop. Blackpool, 0253 403 122.
Sound Service. Burnley, 0282 3848]. LEICS Eley
Electronics. Leicester. 0533 871522. Arden Data
Processing, Leicester. 0533 22255. Kram Electronics.
Anstey. 0537213575. LONDON (CENTRAL) City
Microsystems Ltd. London, 01 588 7272. Sumlock
Bondain, ECI. London, 0} 250 0805. LONDON (NORTH)
Henry's Radio. London. 01 402 6822. Radio Shack. NW6.
London. 01624 7174. Comp Shop. 311 Edgware Rd.
London. 01262 0387. Chromasonic Electronics, N13.
London. 01 833 3705. Davinci Computers. Edgware.
London. 01 952 0526. Comp Shop. New Barnet. London,
014412922. NIC. Tottenham. London. 01 808 0377.
LONDON (WEST) Ecobits. Shepperton. 09322 20826
NORTH EAST H.C.C.S. Associates. Gateshead.

0632 821924. 3-Line Computing. Hull. 0482 859169.
Derwent Radio. Scarborough. 0723 65996. Briers
Computer Services. Middlesbrough. 0642 242017.
General Northern Microcomputers. Hartlepool.

0783 863871. NORTHANTS Arden Data Processing.
Peterborough. 0733 49577. NOTTS Electronic Servicing
Co. Lentoa. 0602 783938. University Radio Stores.
Nottingham. 0602 45466. Midland Microcomputers.
Nottingham. 0602 298281. East Midland Comp. Services.
Arnold. 0602 267079. Mansfield Computer & Electronics.
Mansfield. 0623 31202. NORFOLK Anglia Computer
Centre. Norwich. 0603 29652. OXFORD Micro Business
Systems. Witney, 0993 73145. Magnus Microcomputers.
Kidlington. 08675 6703. SALOP Tarrant Electronics
Newport. 0952 812134. SCOTLAND Computer and
Chups. St. Andrews. 0334 72569. Scotbyte Computers,
Edinburgh. 031 343 1005. Esco Computing. Glasgow.

041 204 1811. Silicon Centre. Edinburgh. 031 332 5277.
SOUTH Catronics. Wallington. 01 669 6700/1. Gemsoft.
Woking. 04862 22881. Castle Electronics. Hastings.

0424 437875. Gamer. Brighton. 0273 698424. SOUTH
WEST Diskwise Ltd. Callington. 05793 3780

Electrosure. Exeter. 0392 56280 56687. West Devon
Eiectronics. Yalverton, 082 285 3434. SUFFOLK Rebvale
Computers. Bury St. Edmunds. 095 381 316. Marshion
Electronics. lpswich. 0473 75476. Microtek. Ipswich.
0473 50152. SURREY Croydon Computer Centre.
Thornton Heath. 689 1280. SUSSEX Neslra Electronics.
Chichester. 0243 512861. WALES MRS Communications.
Cardiff. 0222 616936/7. Morriston Computer Centre.
Swansea. 0792 7958!7. Tryfan Computers. Bangor.

0248 52042. WEST MIDLANDS Ward Electronics
Birmingham. 021 554 0708. Allen TV Services. Stoke on
Trent. 0782 616929. Microprint, Stoke on Trent.

0782 48348. YORKS Advance TV Services. Shipley.
0274 585333. Amateur Radio Shop. Huddersfield.

0484 20774. Thomas Wright. Bradford. 0274 663471. Photo
Electrics. Sheffield. 0742 53865. Allan M. Plainer Ltd.
Leeds. 0532 688397. Quadraphenia. Sheffield. 0742 77824.
Scene and Heard. Halifax. 0422 59116. Spot Computer
Systems. Doncaster. 0302 25159. EIRE Compshop.

Dublin. 74933 D.B. Microcomputers. Limerick, 061 42733.
NORTHERN IRELAND Business Electronic Equipment.

Belfast. 0232 4616]. Brittain Laboratories Ltd.. Belfast.
0232 28374. JERSEY G.B. Organs. St. Saviour.
0534 26788/23564.

Chesterfield Road, Matlock, Derbyshire DE4 5LE
Telephone: 0629 4995, Telex: 377482 Lowlec G.
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GW Computersitd

CALLERS BY APPOINTMENT ONLY
LONDON WC1. TEL NO. 636 8210/631 4818

SUPERBRAIN

Intelligent Video Terminal Systems

350K or 700K of Disk Storage

SuperBrain’s CP/M operating system boasts an over-
whelming amount of available software in BASIC,
FORTRAN, COBAL and APL. Whatever your
application’ ... General Ledger, Accounts
Receivable, Payroll, Inventory or Word Processing,
SuperBrain is top in its class. And the SuperBrain QD
boasts the same powerful performance but also
features a double-sided drive system to render more
than 700K bytes of disk storage and a full 64K or
RAM. All standard!

Functional characteristics

The CompuStar 10 megabyte Disk Storage System (DSS) consists of
read /write and control electronics, read/write heads, a track position-
ing mechanism, a spindle drive mechanism, dual disks, an air fil-
tration system, and our exclusive 255 user controller — all packaged
in a compact desktop enclosure. Although designed primarily to
accommodate multiple CompuStar Video Processing Units {described
at left), the unit can easily be connected to a single SuperBrain Video
Computer System to facilitate additional disk storage. When used
with CompuStar VDUs, however, the integral Z80 based controller
will permit up to 255 users to “'share’’ the resources of the disk with
minimal CPU response degradation.

Read/Write Heads and Disks

The recording media consists of a_lubricated thin magnetic oxide
coating on a 200mm diameter aluminium substrate. This coating for-
mulation, together with the low load force/low mass Winchester type
flying heads, permits reliable contact start/stop operation. Data on
each disk surface is read by one read/write head, each of which
accesses 256 tracks.

* % * D/slM ¥ 3
(DETERMINISTIC SIMULATOR)

01=FILE RELATED TASKS
02=FUNCTION TABLES
03=MATHEMATICS
04=COMPUTE FUNCTIONS
05=AUTOMATIC PROCESSES

SELECT ?

06=VOCABULARY SECTION
07=SET RECORD FORMS
08=FIELD ATTRIBUTES
09=PRINT FORMAT
10=DISK SWAP

A NEW MODELLING PROGRAM. TOTALLY IN CORE. PROVIDES THE ABILITY TO TABULATE FINANCIAL (ASWELL AS

OTHER) DATA AND THEN PROCESS THE DATA UNDER CERTAIN ALTERNATIVE CONDITIONS, SET-UP INITIAL CONDITIONS
OF A GIVEN SITUATION AND EVALUATE THE CONSEQUENCES UNDER A GIVEN LOGICAL MODEL. ALTER THE CONDITIONS
AND EVALUATE POSSIBLE ALTERNATIVE CONSEQUENCES BEFORE TAKING ACTION.

PRICE (195.00) MAIL ORDER OR 250.00 WITH TRAINING. (MANUAL 20.00)

GRAMA {(WINTER) LTD/G.W. COMPUTERS LTD. ARE THE PRODUCERS OF THIS PACKAGE WHICH IS UNEQUALLED FOR ITS
LEVEL OF TOTAL INTEGRATION, LINGUISTIC FLEXIBILITY AND MAXIMISED DISK/MEMORY CONSERVATION.

AUTHOR TONY WINTER (M.D.;B.A.LIT;B.A. HON. PHIL;AND LECTURER)

TWO TYPICAL PACKAGE DEALS.

01-SUPERBRAIN 64K RAM 320 K
02-EPSON MX80 FT (OR SIMILAR)
03-CABLE

04-12 MONTH WARRANTY
05-DELIVERY IN U.K.
06-TRAINING SESSION

07-CPM HANDBOOK

08-50 BASIC EXERCISES

09-BOX PAPER (2000 SHEETS)
10-DBMS (DATABASE)
11-WORD-STAR (ELSEWHERE 250)
12-MBASIC-80

13-40 MEMOREX DISKETTES
14-DOS+ AND DIAGNOSTICS
15-AUTO/CLOCK/CLICK/KEY AHEAD
16-MSORT & DSORT

17-RECOVER (ERASED FILES)
18-INSTANT BASIC

{NOT INC VAT)
OUR PRICE *** 2950.00

NORMALLY

1950.00
450.00
25.00
235.00
40.00
50.00
8.75
8.75
20.00
475.00
190.00
150.00
114.00
125.00
50.00
75.00

4000.50

- NORMALLY:
01-SUPERBRAIN 64K RAM 700K 2395.00
02-NEC 5510 (OR SIMILARI) 1695.00
03-CABLE ADAPTER 25.00
04-12 MONTH WARRANTY 410.00
05-DELIVERY IN U.K. 50.00
06-TRAINING SESSION 50.00
07-CPM HANDBOOK. -8.75
08-50 BASIS EXERCISES 8.75
09-BOX PAPER (2000 SHEETS) 20.00
10-DBMS (DATABASE) 195.00
11-WORD STAR (ELSEWHERE 250} 190.00
12-MBASIC-80 150.00
13-25 DYSAN D/SIDE DISKETTES 150.00
14-DOS+ AND DIAGNOSTICS 125.00
15-AUTO/CLOCK/CLICK/KEY AHEAD 50.00
16-MSORT & DSORT 75.00
17-RECOVER (ERASED FILES)

18-INSTANT BASIC

(NOT INC VAT) 5910.50

OHR PRICE *** 4850|00

e ———

WARRANTY NOTE: WE HANDLE ALL REPAIRS OURSELVES. WARRANTY COVERS FREE REPLACEMENT EQUIPMENT IF
DEFECTIVE IN FIRST THREE WEEKS. THEREAFTER UP TO 12 MONTHS THE COVER PROVIDES INSURANCE ON ALL
SPARE PARTS AND LABOUR COSTS (EXCLUDING CARRIAGE). CALL OUT MAINTAINANCE.IS ALSO AVAILABLE AT 25.00
MINIMUM (LONDON) 50.00 MINIMUM ELSEWHERE IN U.K. PLUS MILEAGE.

+ CORRESPONDENCE ADDRESS ONLY: 556 BEDFORD
COURT MANSIONS, BEDFORD AVENUE, LONDON WC1.




* % * BUS * % ¥
_ (BUSINESS EFFICIENCY)
WIDELY USED IN UK/FRANCE/USA AND ENGLISH SPEAKING COUNTRIES FOR ITS
OVERALL FLEXIBILITY AS A COMPLETE BUSINESS PACKAGE.

Includes Inventory, Database, Management, invoicing, Mailing Addresses, Statements, Sales/Purchase Ledger
with or without Auto Stock Update and Double Entry Journals including Nominal Ledger; plus A’C Receivable
and Payable making Auto Bank entries.

01=ADDRESS SECTION 07=BANK UPDATE 13=PRINT CUSTOMER STATEMENTS | 19=PRINT YEAR AUDIT (9.00)
02=STOCK CONTROL 08=USER DATABASE AREA 14=PRINT SUPPLIER STATEMENTS 20=PRINT PROFIT/LOSS A'C  (9.00)
03=A/C RECEIVABLES 09=INVOICE CREATION 15=PRINT AGENT STATEMENTS 21=DISK DIRECTORIES
74=SALES LEDGER 10=ORDER FILES 16=PRINT TAX STATEMENTS 22=CASHFLOW FORECAST (9.00)
J5=A/C PAY ABLES 11=30/60/90 DAY AGE ANALYSIS- | 17=RUN SEPARATE PROGRAMS 23=PAYROLL (N/AVAILABLE) (9.00)
06=PURCHASE LEDGERS | 12=ARITHMETIC SECTION 18=CHANGE VOCABULARY 24-DISK SWAP/EXIT SYSTEM ,

(LEVEL 8.00 @ 975.00)

WHICH OPTION S e X AL REES (LEVEL 9.00 @ 1075.00)

YQuit or .Random or .Sequential or .Key sorted field or .Other functions
)Quit or .All or .Part or .Specific

)Quit or .Fast screen or .Slow screen or .Rapid print or .Pausing print
YQuit or .Continue or .Amend or .Delete or .Print

»Quit or .Double entry or .Alter filename or .Echo input or .Print options
YQuit or .Mail ticket or .Columnated or .Raw data line

»Quit or .Add or .Subtract or .Multiply or .Divide

»Quit or .Greater or .Smaller or .Cross refer two files

+++++++ SUPER — BUS +++++++ A NEW HIGHER LEVEL OF THE ABOVE PACKAGE. ... HAS BEEN REDUCED IN SIZE BY
50 PER CENT TO A SINGLE 15K BASIC PROGRAM, MAKING AL L FILE RETRIEVALS A MATTER OF NANOSECONDS., WORKS
UNDER M/PM AND COMPUSTAR FOR COMMON DATA RETRIEVAL LEVEL 10,00 ,...***** 147500 *****

DBMS (DATABASE) HAS 01=,02=,04=,06=,07=,08=;17=;18=;21=;24=, PRICE 475.00

DATABASE FEATURES ARE: . ..... FOR ANY SIZE RECORD UP TO TWENTY FOUR FIELDS FILE ARCHITECTURES CAN BE DESIGNED
WITH COMPLETE FREEDOM OVER THE LINGUISTIC CONVENTIONS ASSIGNED TO EACH FIELD. THE FILE THEN CAN STORE 32000
RECORDS WHICH CAN BE SEARCHED BY THE RANDOM ACCESS NUMBER (RETRIEVED IN LESS THAN ONE SECOND) OR 'KEY’
RANDOM ACCESS ON SPECIFIED FIELD OR SEQUENTIALLY COMPARING FOR LEFT FIELD PARTS, FIELD-INKEYS, OR PARTS OF
RECORD, AND THEN CHANGED, PRINTED, DELETED, SKIPPED.

GRAMA (WINTER) LTD/G.W. COMPUTERS LTD. ARE THE PRODUCERS OF THIS PACKAGE WHICH 1S UNEQUALLED FOR ITS LEVEL OF
TOTAL INTEGRATION, LINGUISTIC FLEXIBILITY AND MAXIMISED DISK/MEMORY CONSERVATION.
AUTHOR TONY WINTER (M.D.;B.A.LIT;B.AHON.PHIL;AND LECTURER}

DUE TO LONG TERM CONTRACTUAL COMMITMENTS, WE ARE ONLY GIVING RESTRICTED
DEMONSTRATIONS BY APPOINTMENT AT ONE OF OUR LONDON OFFICES. WE EXPORT TO ALL
COUNTRIES, TAKE AMEXCO, ACCESS AND BARCLAYCARD.

CONTACT TONY WINTER ON 01.636.8210 OR 01.631.4818 AND IF UNAVAILABLE THEN LEAVE A
CALL-BACK MESSAGE (CLEARLY STATING YOUR TELEPHONE NUMBER AND NAME) ON THE
24-HOUR ANSWER-PHONE, WE CALL BACK ANYWHERE IN THE WORLD.

IMPORTANT!!! No hardware is any value without the software, and our software is unequalled. We give you a
discount to set you going. Just decide on the system you intend purchasing, and take 10% of its value off the price
you would have to.pay for the software. You could get the software free with the hardware if you choose the best

system we sell.

COMPUSTAR * COMPUSTAR PRINTER * PRINTER

64K MDL 10 VPU 1695.00 OKI MICRO-80 425.00
64K MDL 15 PRNT 1595.00 OKI MICRO-83 795.00
64K MDL 20 VPU 2495.00 EPSON MX80F/T 450.00
64K MDL 30 VPU 2695.00 TEXAS 810 1395.00
64K MOL 40 VPU 2995.00 DIABLO 630 1595.00
10 MEG INTERTEC 2950.00 NEC 5530 1595.00
32 MED INTERTEC 7950.00 NEC 5510 1695.00
96 MEG INTERTEC 8500.00 NEC 5525 1895.00
BUS PROGRAM 975.00 QUME 5/55 1950.00
BUS MANUAL 9.00 SHEET FEED FREE.OO
S100 CONTROLLER 750.00 CP.M (TM) FREE.00
SYSTEM 1 3750.00 SYSTEM 2 4195.00 SYSTEM 3 4195.00
64K+750 K DISK 64K+5.3 M DISK 60K+2.4 MEG .

SUPERBRAIN * SUPERBRAIN /
/
/
/
/
/
A/
/
/
/
/
;

CRT AND S100 BUS / CRT AND CORVUS CRT AND TWIN 8"
/
/
/
/
/
/
/
/
/
/
/
/

64K + 320 K DISK 1950.00
64K + 700 K DISK 2395.00
64K + 15 M DISK 2995.00
EMULATOR TERML 495.00
INTERTUBE 11 TML 495.00
5 MEG CORVUS. DISK 2250.00
11 MEG CORVUS 2956.00
CORDLESS PHONES 135.00
SHUGART DRIVES 95.00
TRACTORS 150.00
SHUGART 5 MEG DSK 1500.00

IN 1 'ARCHIVES’ UNIT IN 1 SUPERBRAIN UNIT IN 1 ABC-26 UNIT .
MBASIC 80 150.00 FORTRAN-80 COBOL-80 320.00
CIS COBOL 420.00 PASCAL UCSD WORD-STAR 195.00
MAIL MERGE 55.00 SUPER SORT CBASIC 75.00
DATASTAR 190.00 BASCOMPILER TEXTWRITER 75.00
DBMS (DATABASE) 195.00 SUPER CALC (CPM) T/MAKER 150.00
DBMS (EXTENDED) 475.00 BUS VER 8.00 BUS VER 9,00 1075.00
MSORT & DSORT 75.00 ‘DOS + AND DIAGS UTILITIES 75.00
OUR PRICE INCLUDES FREE: 10% ALLOWANCES AGAINST ANY SOFTWARE ABOVE

TRAINING SESSION DELIVERY 550 DISKS **nuxnx

CABLES 6/12 MTH WARRANTY 24/48 HOUR REPAIR

EXTENDED WARRANTY IF REQD RIBBONS & THIMBLES MANUALS

CPM HANDBOOK / BASIC MANUAL 2000 SHEETS PAPER

IF YOU WISH TO MAKE THE WARRANTY TO 1 YEAR THEN ADD 5% OF HARDWARE COST. OTHERWISE NO MAINTENANCE
SCHEDULE. SIMPLY AD-HOC CHARGES AFTER WARRANTY EXPIRATION, SAME QUALITY SERVICE.

DOS + AND DIAGNOSTICS FOR SUPERBRAIN SPECIAL . ... 125.00 REPEAT KEY AUTO-LOAD, RAM CHIP TEST,
FAST FORMAT BOTH DRIVES, FAST COPY TRACK TO TRACK TPU TEST, RS232 TEST, SCREEN TEST, DISK TEST {VARI-

0OUS), DISK I/O TEST.
MAIL ADDRESS G.W. COMPUTERS LTD. 55 BEDFORD COURT MANS. BEDFORD AVENUE. W.C.1.

R Y R R R R RN

DUE TO LONG TERM CONTRACTUAL COMMITMENTS WE ARE ONLY ABLE TO GIVE RESTRICTED
APPOINTMENTS AT ONE OF OUR LONDON OFFICES. CONTACT TONY WINTER ON TELS 01.636.8210
AND 01.631.4818. ALSO 24 HOUR ANSWERPHONE. IF YOU JUST WANT LITERATURE THEN CLEARLY

STATE YOUR NAME AND ADDRESS, WE WILL MAIL YOU A STANDARD INFORMATION PACK.

PCW 25



- ? Just a few tasks a microcomputer could
Whlch comp“ter - be organising for your company,

division or department:—

Businessmen and professional

people alike canrid themselves Integrated Accounts @
of day-to—day problems and Sales Ledger @
increased workload with Purchase Ledger @
a microcomputer. SYSTEM E Nominal Ledger @
Sales Forecasting @
® Accountants MULTI USER Stock Control @
® Estate Agents SYSTEM Job Costing ®
® Retailers FROM £3,590 Estimating @
® Insurance Brokers
® Doctors Payroll @
® Dentists Word Processing @
s . (automatic compilation,
® Solicitors e ——— editing and production of
® Architects = —_— 3 o repetitive letters and
® Engineers e S e documents).
® Chemists
® Farmers
® Bankers
® Teachers /a4
to name = =
" PET APPLEII | SUPERBRAIN RAIR
SYSTEM A
B 1  — ——
including sereen & £399 £I55
keyboard
SYSTEM B

As'A’, plus floppy disk

drive(s) and matrix £1700 £1519 £Z380 £2400

printer for small
business user.

SYSTEMC

forwordprocesing | %2190 £2050 £2830 £2850

SYSTEMD
b 6 5000000 bytes - - £4380 £4335

online.

Prices exclude V.A.T. Rental, Leasing, and/or Maintenance Contracts
plus System Software Consultancy available.

(7]

Johnson House, 75-79 Park Street,

Camberley Surrey. Telephone 0276 20446
£
O nson 48 Gloucester Road, Bristol. Telephone 0272 422061

mlcr Ocomputers 148 Cowley Road, Oxfo;. Telephone 0865 721461
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Enquiries
Welcome

| mMicROCOMPUTER PRODUCTS

INTERNATIONAL LTD.

| § ]

ROOM PCW 8 CAMBRIDGE HOUSE, CAMBRIDGE ROAD, BARKING, ESSEX IG11 8NT, ENGLAND

Telephone: 01-591 6511 Telex: 892395

EUROPE'S LARGEST SELECTION OF MICROCOMPUTER SOFTWARE., BOOKS AND
MAGAZINES FOR THE HOBBYIST. EDUCATIONALIST, PROFESSIONAL AND RETAILER

BOOKS
BY OSBORNE

introduction to Microcomputer Series

Vol 0: Beginners Book £6.50
Vol 1: BASIC Concepts £9.00
Vol 2: Some Real Microprocessors £20.85
Vol 2: Updating supplement set Nos. 1 - 6 £20.85
Vol 3: Some Real Support Devices £13.00
Vol 3: Updating supplement set Nos. 1 - 6 £20.85
1 Updating supplement (Specifty for Vol 2 or 3) £4.50
PET and the IEEE 488 (GPIB) Bus £10.95
6800 Programming for Logic Design £6.30
8080 Programming for Logic Design £6.30
280 Programming for Logic Design £6.30
Z80 Assembly Language Programming £11.85
Z8000 Assembly Language Progvammlng £14.85
6502 A ly Language Prog £11.85
B0BOA/8085 Assembly Language Programmlng £7.95
6800 Assembly Language Programming £7.95
6809 Assembly Language Programming £13.50
Accounts Payable and Accounts Receivable £14.85
Payroll with Cost Accounting £14.85
General Ledger £14.85
Some Common BASIC Programs £9.85
Practical BASIC Programs £10.25
80891/0 Processor Handbook £4.95
The CRT Controller Handbook £4.95
The 68000 Microprocessor Handbook £4.50
Apple User's Guide £11.50
CP/M User's Guide TBA
16 Bit Microprocessor Handbook £15.95
4 and 8 Bit Microprocessor Handbook £15.95
8086 Book £13.50

GENERAL

See Magazines and Subscriptions! See Osborne Books!

Microprocessors from Chips to Systems £9.00
Microprocessor Interfacing Techniques £12.10
IC OP-AMP Cookbook £9.85
RTL Cookbook £4.25
Ciarcias Circuit Cellar £6.00
Buyers Guide to Microsoftware £2.40
Calculating with BASIC £4.95
Computer Programs that Work {in BASIC) £3.95
Dr Dobbs Journal Volume 1 £15.50
Dr Dobbs Journal Volume 2 £15.50
Dr Dobbs Journal Volume 3 £15.50
Best of Byte £8.95
Scelbi BYTE Primer £8.95
Best of Creative Computing, Vol. 1 £6.95
Best of Creative Computing, Vol. 2 £6.95
Program Design £4.75
Programming Techniques: Simulation £4.75
Numbers in Theory and Practice £6.00
PIMS—A Database Management System £6.50
Best of Interface Age—Software £9.95
Programming the Z8000 £11.60
CPM Handbook £12.10
CP/M Primer £8.45
K2 FDOS £15.50
Microsoft BASIC  University Software Inc., Listings:

Home and Economics Programs £16.50
Education and Scientific Programs 23.00

FOR THE Z80

See Osborne Books!
Z80 Instruction Handbook (Wadsworth)

Programming the Z80 (Zacs) £11.50
ZB0 Software Gourmet Guide and Cookbook £10.25
32 BASIC Programs for the TRS-80 (Level il) 16K £11.10

Introduction o the T-Bug (Guide to TRS-80 Machine Language Monllor)
30 Programs for the Sinclair ZX80

Z80 Microcomputer handbook [7 50
A Practical Introduction to PASCAL £4.95
The PASCAL Handbook £11.50
Beginners guide to UCSD PASCAL £8.25
Introduction of PASCAL (Inctuding UCSD PASCAL) £9.10
BYTE Book of PASCAL £17.85
SCELBAL—BASIC Language Interpreter (Source Code) £10.00
Instant Basic £7.65
BASIC BASIC £7.15
Advanced BASIC £6.60
Users Guide to North Star BASIC £10.00
Microsoft BASIC (a guide) £7.15
Secret Guide to Computers £4.00
Fifty BASIC Exercises £10.25

FOR THE 6502

See Magazines and Subscriptions!!

Best of Micro, Vol 2 £5.50
Programming the 6502 (Zacs) £10.25
6502 Applications £10.25
6502 Instruction Handbook £2.75
The PET Reveaied £10.00
Library of PET Subroutines £10.00
32 BASIC Programs for the PET £11.10
First Book of KIM £7.00
PET/CBM Personal Computer Guide (2nd edilion) £11.00

FOR THE 8080

See Osborne Books!

8080 Hex Code Card £1.95
8080 Octal Code Card £1.95
8080 Software Gourmet Guide and Cookbook £7.15
8080/8085 Software Design £6.75
8080 Standard Monitor £8.95
8080 Standard Assembler £8.95
8080 Standard Editor £8.95
8080 Special Package: Monitor. Editor. Assembler £20.00
BASEX: A Simpie Language and Compiler for the 8080 £6.00

FOR THE 6800

See Magazines and Subscriptions! See Osborne Books!

6800 Software Gourmet Guide and Cookbook £7.85
6800 Tracer—An aid to 6800 Program Debugging £4.50
Tiny Assembler £6.30
RA 6800 ML—An ME800 Relocatable Macro Assembler £17.50
Link 68—An M6800 Linking Loader £6.00
MONDEB—An Advanced M6800 Monitor Debugger £3.85
More BASIC Computer Games £6.00
8080 Galaxy Game £6.95
SUPER-WUMPUS—A Game in 6800 Assembler Code & BASIC £4.25
Computer Music Book £6.75
Computer Rage {a Board Game) £6.95
Introduction to TRS-80 Graphics 26.30
Take My Computer Please . . . {Fiction) 3.25
Introduction to Low Resolulion Graphics for PET. Apple TRS-80 £G 00
Starship Simulation £4.50
Microsoft BASIC: University Software Inc., Listings:

Fun and Games Programs 1 £10.45
Fun and Games Programs 2 £10.45
6502 Games £10.25
Inside BASIC Games £9.45

FOR THE NOVICE

See Magazines and Subscriptions!

Getting Down to Business with Your Microcomputer £5.50
Getling Involved with Your Own Computer £5.50
How to Profit from Your Personal Computer £6.50
Microcomputer Potpourri £1.95
Hobby Computers are Here £3.00
New Hobby Computers £3.00
Understanding Microcomputers and Small Computer Systems £6.95
Understanding Microcomputers and Small Computer Systems

and Audio Cassette £8.75
From the Counter to the Botlom Line £10.00
Buying a Business Computer £9.75
You Just Bought a Personal wWhat? £8.75

MAGAZINES

MAGAZINE SUBSCRIPTIONS
(all processed within 3 weeks)

Micro 6502 Journal (12 issues) £17.00
68 Micro (12 issues) £21.00
Personal Computing (12 issues) £21.00
Interface Age (12 issues) £30.00
Dr Dobbs Journal (12 issues) £19.00
Recreational Computing (6 issues) £13.50
BYTE (12 issues) £40.00
Creative Computing (12 issues) £25.50
Kilobaud Microcomputing (12 issues) £31.00
Compute tor the 6502 (12 issues) £25.50
80" Microcomputing (12 issues) £29.00
S-100 Microsystems (for CPM users) (6 issues) £12.50
Micro 6502 Journal £1.95
Personal Computing £2.15
Intertace Age £3.25
Dr Dobbs Journal £2.15
Computer Music Journal £3.75
Recreational Computing £2.15
BYTE £3.60
Creative Computing £2.15
Calcufators and Computers £1.95
Kilobaud Microcomputing £3.60
Compute—tor the 6502 £2.50
68' Micro £2.15
80-Microcomputing £3.60
On Computing £1.95
$-100 Miciosystems £2.15
Magazine Storage Box (holds 12) £2.15
a) A TMS-9900 Monitor £3.50
b) BASIC Cross-Reference Generator £1.25
c) A Micro Word Processor £4.50
d) ‘Tiny" PASCAL in 8080 Assembly Language (‘e needed to use Ihls)£13 00
e) A ‘Tiny’ PASCAL Compiler £13.5

1) An APL Interpreter in PASCAL £13.00
g) Computer Assisted Flight Planning £2.35
h) Computerized Wine Cellar £2.00
i) The Design of an M6B00 Lisp Interpreter £13.00

ORDER INFORMATION

MAGAZINES/SUBSCRIPTIONS: Magazine back issues lhat are nof
currenlly in stock are often dilticult 10 obtain. For unavallable back issues
there Is a photocopylng service of £0.15 per page plus p-p plus VAT.
Subscriptions are processed to start with the next current issue afler the
date of order.

BOOKS: Most books are published in the USA and stocked In Britainby L.P.
Enterprises: MPI Ltd.

We aim to keep all of these books in stock and as a resuit of this, most
prepaid orders are despatched by return of post.

Please add £0.75 (plus 15% VAT) towards postage for EACH book
purchased. If purchasing more than 5 books at any one timé, please add
£0.15 for each extra title {over the ).

PAYMENT: All payment must be in sterling and drawn against a UK Bank.
Send cash. cheques, postal orders, IMO. Access or Barclaycard No. to:
Microcomputer Products International Ltd.. Room PCW, 8 Cambridge
House, Cambridge Road, Barking. Essex IG11 BNT. Prices subject to
change due to fluctuations in the dollar rate.




Three good reasons why
professionals pick Apples

1. In research

Apple desk top computer systems help
you collect, store and analyse data as
fast as you can load and execute a
program. There are many software
programs for Apple which enable you
to manipulate your data in the
computing world. If you need special
programs you can now use any of
Apple’s development languages -
Basic, Fortran, Pascal, Cobol and
Pilot.

2. In engineering

Apple desk top computer systems let
you define models and refine
prototypes. Do you want to study
cause and effect of several variables?
Apple can compute new results
instantly and display them in
colourful, easy-to-read graphs, charts
or plots on a video monitor.

X¥2 .CO. 1979
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Please send me full information on the Apple
computer, the Apple software booklet and my

help me in:

0O Science O Research [ Engineering
O Production Management (] Business

Name:

Position:

Company:

Address:

Post Code:

Telephone Number:

Profession:

PCW10
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nearest Dealer. I am interested in how Apple can |

3. In production
management

Apple desk top computer systems
make it simple to gather data, analyse
productivity, measure yields and
facilitate all phases of production
control. Do you want to speed up
repetitive tasks? You can rely on
Apple’s word processing capabilities to
write, edit and print your reports and
data.

Apples grow with you

W hichever system you choose, Apple
never locks you into a single
configuration. You can use up to

eight I/0 accessory expansion slots to
add an IEEE bus, Apple’s Silentype™
printer, a modem or a Graphics Tablet.
You can add up to 64K bytes and 5%in.
disc drives without adding any
overhead. For support, service and the
best extended warranty in the industry
— Apple is the answer. If you have any
other questions about why Apple is
chosen by professionals in engineering
and science, see your nearest Apple
Computer Dealer.

Apple Il

Maximum Memory Size
Screen Display

64K bytes

40 column

{80 column with
peripheral card)

24 Lines

Upper Case

280 x 192

140 %192 (6 colours}

Screen Resolution (B & W)
Screan Resolution (Colour)

Keyboard Fixed
Numeric Key Pad Accessory
Input/Qutput 8 expansion slots
Disc Drives Add-on one to six drives
Languages BASIC
Fortran 77
Pascal
Assembly
Pilot
Cobot
Typical Configuration 48K RAM Apple with BASIC,

single disc drive, B & W Monitor
{9''), Sllentype ™ printer.

For details of the numerous programs available for Apple and the
name and address of your nearest Appie Computer Dealer, please
complete the coupon below and return it 1o Microsense
Computers Limited, Finway Road, Hemel Hempstead,

Herts HP2 7PS. FREEPOST.

SOLE UK DISTRIBUTOR

microsense

comppters limited

Finway Road, Hemel Hempstead, Herts HP2 7PS
Hemel Hempstead (0442) 41191 and 48151
24 hour answering service, Telex: 825554 DATEFF G

* Price exclusive of VAT and correct at time of going
to press.

* Apple is a trademark of Apple Computer Inc, Cupertino,
California, USA.




MICROCOMPUTER SYSTEMS LIMITED

Announce

THGRL PLHTTES

- the program that gives microcomputer users a mainframe capability
—at a fraction of the cost. /

Specifically written for the Apple 11, Micro Planner plans and controls
projects which require accurate co-ordination of interdependent operations

and inputs.

Micro Planner uses the powerful technique of Network Analysis (or P.E.R.T.)
to enable operators with no previous computer experience to control complex
projects on site.

CONSTRUCTION - private housing to oil rigs
EVENTS - exhibitions, sports meetings, air displays.
NEW PRODUCT LAUNCHES

RESEARCH and DEVELOPMENT

SHIPPING - building and refit.

MILITARY - planning operations. ETC., ETC.,

We believe that Micro Planner is a superb program which in
many respects revolutionises the use of the microcomputer
allowing it to achieve its maximum potential with an economy
and flexibility unobtainable with larger systems.

L Fr 5 7 B’ N I I

To: Datalink Microcomputer Systems Limited
I Please send me detailed information about Micro Planner
IName, . - L L

Microcomputer Systems Limited Address ...
10, Waring House, Redcliffe Hill, . -
Bristol BS1 6TB. Tel: Bristol (0272) 213427 I TeiNo. .

L------------
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COLOUR TV's by |
FERGUSON, J.V.C. \

-+ Hardware

SYSTEMS BY
ADLER, APPLE, ACORN,
PANASONIC, SHARP,

VIDEO GENIE.

MITSUBISHI
PANASONIC
. TOSHIBA

PANASONIC TC402 2
Colour TV 12~ £199.00

SHARP B/W 12" TV  £54.90 SHARP

s - PC1211 POCKET £79 oot‘
¢ ~ SHARP MZ80K (20K) £400.00
9" OPC GREEN £95.00
R o P SHARP M280K (48K) £425.00
et crve i SHARP MZ80K (64K) £999.00.ggg
“ 12 BMC £180.00 ACORN
{Piease add VAT to prices above) ATOM KIT 8K ROM + 2K RAM £12300 8
ATOM ASSEMBLED 8K ROM "
+ 2K RAM £153.00 o

ATOM KIT 12K ROM + 12K RAM £223.00
ATOM ASSEMBLED 12K ROM
+ 12K RAM £253.00

POWER SUPPLY £11.00Q
ALL PRICES INCLUSIVE OF
. . ’ POSTAGE & PACKING -
iTail Order Accessonies
ADLER SYSTEMS FROM £1550.00 "4
All items listed are available through our fast efficient mail VIDEO GENIE {16K) £275.00

order service. If you find our prices are not competitive " (Please add VAT to prices above)

than we will be pleased to match any genuine offer in this .
magazine. ®
P&P Rates: a0.75 b 1.00 ¢ 1.50 d 2.50 ]
ACORN VIDEO GENIE “ ‘ '

Colour Encoder 20.00 a Sound Mod 7.50 a

Floating Point Rom 20.00 a Colour Mod 3946 b

Memory Chips  ea 19532 Synthesiser 45.00 b Fb h '

Magic Book 5.50 ¢ EG 3013 Expander 185.00 d F‘p Bra S

Printer Drive 9.00 a EG 3013/RS232 215.00d

Printer Buffer 250 a Lower Case 35.00 b . PRINTERS /
Utility 10.00 a Dust Cover 5.55 a

VDU 10,00 a Invaders 13.00 a SEI KOSIGA GP80 £195.00

Maths Pack 10.00 a Biorhythm 7.50a EPSON MX70 £259.00 v
Games Packs 1 to 7 10.00 a Battle of Britain 1350 a EPSON MX80F/T £399.00

Word Pack Rom 26.00 a Pinball 13.00a MICROLINE 83 £799.00

_ heols ERIE CENTRONICS 737 £395.00

APPLE (Please ring for software Imon 23.10a SHARP MZ80P 3 £379.00 /
not listed) Sargon 11 chess 25.00 a s RP M P ©

Visicalc {(new 16 sector) 111.00 b Startrek 9.50 a HA Z80P 5 £415.00 4
Visiplot 100.00 b Z chess 3 14.50 a EPSON MX100 £575.00

Visitrend/Visiplot 144.00 b Adventure ?amp!er g.?g a EPSON MX130 POA -
Visidex 111.00 b Adventure 1to 9 .75 a PSON M

Cisobol 475.00 b Haniball 1350 a EPSON MXBOF/T2  £480.00 -
Desk Top Plan 65.00 b Android Nim 8.75a DISK DRIVES

Micro Modeller 425.00 b Tables 6.50 a SHARP DUAL DRIVE £580.00 ‘
il b SHARP VIDEO GENIE SINGLE DRIVE £21500
Magic Window 7900 b lc"E':r?aIcg:assene 31500 VIDEO GENIE DUAL DRIVE £410.00 =

CE 122 Printer : INTERFACE UNITS

BOOKS (Send SAE for full list) o — A WIDE RANGE OF INTERFACES ARE =~ N
Q?:::sm:gé‘;sic ggg i Assembler Tapes & AVAILABLE EX-STOCK 2
Baslc Basic 8.25 ¢ m:::;:e W 20.44 b WESTRA COMPUTER STATION

Learning Leval |l 11.00 c & Manual 9 P 41.40 b DESKS IN STOCK

Basic Handbook 11.00 ¢ Speed Basi : {Please add VAT to prices above)

Introduction to Pascal 875¢c [0 LD 10.00 a ’

= Biorhythm 4.00 a

Programming in Pascal 6.95 c T 4.00 2
CP/M Handbook 8.95 ¢ i PYook

Programming & Fox & Geese 4‘00 :

Interfacing 65 02 895¢c (Baup i A Bl 5‘00 |

Programming the 65 02 910 ¢ Moonlander 5.00 : J

Basic Computer Games 5.50 ¢

Bavic a it for Composer 4002 imerest Fee and

Secondary Schools 445 ¢ Posiedon 5.00 5 Lease Purchasing Pian

f&ﬂora Basic Computer N Address Book 44:00 H

ames . c

Making Most of ZX80 6.95 c fnaee 20 INTEREST FREE CREDIT

Machine Language from I AVAILABLE ON ALL ITEMS

ground up 9.00 ¢ MEMORY CHIPS
Please add p&p and then VAT @ 15% e PIERRSHR RUGSIE PHARE

BRI o % 2114 (Acorn, ea 195a

{Zero VAT on Books) 4027 (2K Sharp) ea 0.50 a FOR DETAILS. LEASE

" PURCHASE SYSTEMS FOR AS
LITTLE AS £10 PER WEEK!

-Supennr Sustems Lid. .

' 178, WEST STREET, SHEFFIELD S1 4ET TEL: 0742 755005
+ALSO AT: QUADRAPHENIA, 19 BRADFORD ROW, (HALLGATE) DONCAS
., ., DN1 3NF TEL: 0302 21 215

* 1 Business Hours: Sheffield Mon-Sat 9am-5.15pm Doncaster Mon-Sat 10am-5.00pm

S



If you own or use a micro-computer, then chances are that
from time to time, you've wished that someone could simplify
programming.

Because as useful as micro-computers are, they can only ever
be as good as the programs they run.

Well then, how does this sound?

No more program-coding. No more debugging. And no more
time wasting.

Arguably more comprehensive and advanced than anything else
of its kind, The Last One is a computer program that writes computer
programs. Programs that work first time, every time.

By asking you questions in plain English about what you want
your program to do, The Last One uses your answers to generate a
ready-to-use program in BASIC.

What's more, with The Last One, you can change or modify
your program as often as you wish. Without effort, fuss or any
additional cost. So as your requirements change, your programs
can too.

And if, because of the difficulties and costs of buying, writing
and customising software, you've put off purchasing a computer
system up to now, you need delay no longer.

Available now. ‘

The Last One costs £260 + £39 VAT and is now available from
better computer stores.

For further information, write to D.J. ‘AT’ Systems Ltd.,

Station Road,

[Iminster, ' ‘ @
Somerset TA19 9BO. THE IA E
Tel: 04605 4117
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The low-cost answer
for both character and

graphic display.. '

..the KAGA 12" lightweight monitor
with green character display — ideal for your
Apple microcomputer

SPECIFICATIONS -

. . Picture Tube ~ 310kmB31 Active Video Period .
Horizontal 54 5 us max.
nu IonWI e Phosphor P31 . _Vertical ~ 1557 ms max.
Video Input Signai T i | Video Band Width _ More than 18 MHz (—3 dB}
. Polarity ‘Negative sync. Display Characters 80 characters with 25 lines

Level D 10Vpp 0_perating Ambient Temperature 0~+40°C o -
Impedance T heess T W Power Supply 230V AC *10%
235(W) x 185(H) m

Active Display Area B -
Scanning Frequency Power Consumption 26W

Horizontal ~ 1575kHz (635 sl Dimensions 310{W) x 286(H) x 308(D] mm
ro“ ov r Vertical 60 Hz (16.67 ms} Weight (Net) Tkg &
NOTE: The above spacifications are subject t0 change without notice for further improvement.

400dedlers | Ring for details of your
OTHER ACCESSORIES INCLUDE:- n eure ' s' 4 or write to us at this address

® Communications ® |nput Devices s oc Is . A .

= Data Storage = Interface Cards Data Efficiency Limited

Minicomputer Accessories Division

® Desks a Languages Tel Hemel Hempstead :
= Display Accessories u Printers - g Finway Road Hemel Hempstead

® Entertainment ® Scientific/industrial Hertfordshire HP2 7PS
® General Apple Accessories ® Speech
= Graphics = Video Monitors ! A= :m"mm;“w"“o'm

I Data Efficiency NG ——
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Come and see us on Stand 1230 Ground Floor Grand Hall
NEW! A Mailing, Merging Document Processor
CHAIN MAIL - only £45

Companies like Shell UK Oil, Grindlays Bank, W.H. Smith, government departments and hundreds of firms
from multinational corporations to sole traders and small businesses have licensed Computech
software. Why?

Thirty years experience of business fifteen years experience of computing and dedication to serving the
users’ interests economically must be major contributions. By the time this advertisement appears about
1000 business software packages will have been installed and supported by us. Note other features which
appeal to our customers - no special equipment, all configurations of Apple s stems supported, no extra
charge for lifetime support, hot-line service, economical use of hardware resources, program code supplied,
modifications allowed, full validation, all accountancy requirements satisfied, all data written to disk and
recoverable on demand, very simple operation, emulation of traditional manual methods, comprehensive
manuals with sample reports, reliable operation, advisory bulletins and free fixing of bugs, (which is
fortunately rare). Reduced licence fee for new versions with extra features. As approved dealers of Apple
products and actual manufacturers of compatible hardware we combine the knowledge of hardware and
software so essential for the application of microcomputers.

COMPUTECH SOFTWARE AND HARDWARE INCLUDES:

Payroll for 350 employees, 100 departments, all pay periods, printed payslips, approved year end
documents, very quick and easy to use, £375. Sales, Purchases and General Ledgers £295 each,
detailed statements. Job Costing and Group Consolidation are amongst many and various applications
of the General Ledger package, which supports values to totals of one thousand million accurate to a
penny! Our Utilities Disk available like other packages in 13 sector or 16 sector format, is widely used for
reliable, error checking, copying, including single drive, and the renowned DPATCH program beloved of
programmers for £20. We have developed a Terminal Utilities package which enables Apple to Apple
and Apple to mainframe communications with local processing and storage as well as Apple to host
communications from the amazingly low price of £130. Our Graphics Utilities program for use with the
Microline and Epson families of printers enable the plain paper production on low cost printers of high
resolution screen pictures, graphs etc. - free with Microlines or £30 separately. Keyboard Driver enables
the use of our Lower Case adaptor with BASIC programs and Applewriter Patches supplied FREE
with our character generator package (total cost £60) is separately available on disk with documents for
£10. At the same price CAl (convert Apple pictures for ITT) makes binary high resolution picture files
display properly on the ITT 2020. We sell the famous Visicalc for £125 and have delivered systems using
It to do amazing things like production control, shipping accounts and stocks and shares valuations! The
versatile Applewriter word-processing package at only £42, especially employed with our Lower Case
Character Generator is widely used by people who cannot type to produce word-perfect copy! Experience
with Apple systems has led to the design and manufacture of compatible products with enhanced features
at very favourable prices to satisfy users’ needs. These include the Diplomat Serial Interface which has
handshaking capability and switchable options (£80), the Diplomat Parallel Interface which enables the
direct use of text and graphics with the Microline and Epson printers and is a complete ‘plug in and go’
item with gold-plated edge-connector at £80 and has optional direct connection for Centronics 730/737
printers. Our new Diplomat Communications Card at £95 is a sophisticated peripheral especially suitable
for Apple to mainframe communications at high speeds in full duplex mode with switch selectable bit
rates and other options. The Lower Case adaptor is available for Apples (revision 7 and earlier) as well as
ITT 2020, complete with diskette software for £60. It offers true descenders on screen and the £ sign. We
also have an Optional Character Generator for the ever popular Microline M80 at £15. This provides
£ sign and improved digits and lower case characters with USASCI| special symbols. Our price for the
Microline M80, with graphics, 40, 80 and 132 characters per line, frictiun, sprocket and teleprinter feed,
is only £345, amazing for this small, quiet reliable ‘look alike’ printer. Tractor option is £40 and Serial
Adaptor £80. The Microline M82, bidirectional printer with both parallel and serial input is only £625, it
can have an optional 2K buffer, while the Microline M83 full width adjustable tractor 120 cps printer with
similar specification-is only £775. Then for all computer users there is the uniqgue Micromux which from
£800 provides up to 16 ports for simultaneous independent serial asynchronous communicationsi Telephone
for data sheets or to arrange a demonstration or for the address of our nearest dealer. Please hurry - the
demand for our products has been such that some have been temporarily out of stock. We offer the
effective low cost solutions you need. Prices exclude V.A.T., carriage and packing.

COMPUTECH SYSTEMS

168, Finchley Road, London NW3 B6HP. Tel: 01-784 0202

AGENTS THROUGHOUT THE UK AND OVERSEAS
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THE MEMORABLE
64k STATIC BOARD

Exported,not imported. g
The ultimate in reliability.

A new.high technology product from- Transam, the ME3
64K static S100 memory board is the first standard
S100 card to hold a full 64K of static RAM (low
power CMOS 200nS parts). It has the
added advantage of doubling as an
EPROM card for 2516 EPROMs,
and is suitable for allS100
computers.

Designed and manufactured
in the UK and available now.

® Expandable from 0-64k
of RAM or EPROM in 2k
blocks, one chip atatime. N\
@ Maskable in 8k (R
boundaries and ., .
selectable in 8k blocks

(FFFF to EOOQ

selectable in 2k blocks). ;

@ Phantom disable

implemented. K

@ RAM and EPROM canbe

resident on the same card. v

ME3 assembled
with 16k RAM

£162 cxcl. vAT

Dealer and OEM enquiries
welcome. For further details
please contact:

TRacam I e :

TRANSAM COMPONENTS LIMITED
59/61 THEOBALD’S ROAD

LONDON WC1
Tel: 01-405 5240/2113 “m“\ \\\\\\ .
Telex: 24224 (Ref, 1422) l
| 21 4 O ‘



TRS 80 MODEL 11l

DUAL DENSITY DISK DRIVE
- UPGRADE KITS

Kit comes
illustrated.

assembled
Full

given. Kit includes: —

and
installation

tested as
instructions

2 x40 TRACK DUAL DENSITY DRIVES

2 x 80 TRACK DUAL DENSITY DRIVES

DISK CONTROLLER BOARD

240 VOLTS AC SWITCHED MODE POWER

SUPPLY

ALL CONNECTORS AND CABLES

PRICES

KIT WITH 2 x 40 TRACK DRIVES £599

KIT WITH 2 x 80 TRACK DRIVES £729

Call your nearest dealer for a demonstration:

RADIO SHACK LTD.,

188, Broadhurst Gardens,

London NW6
Tel: 01624-7174

COMPSHOP LTD.,
14, Station Road,
New Barnet, Herts.
Tel: 01-441-2922

COMPSHOP LTD.,
311, Edgware Road,
London W2.

Tel: 01-2620387

COMPSHOP LTD.,
19, Herbert Street,
Dublin 2

Tel: 604165

LONDON COMPUTER
CENTRE, 43, Grafton
Way, London W1
Tel: 01-388-5721

N.I.C.

61, Broad Lane,
London N15,
Tel: 01-808-0377

CROYDON COMPUTER
CENTRE, 29a, Brigstock
Road, Thornton Heath,
Surrey .

Tel: 01689-1280

P J EQUIPMENT LTD.,
3, Bridge Sgreet,
Guildford

Tel: 0483-504801

R.D.S. ELECTRICAL
LTD., 157-161, Kingston
Road, Portsmouth

Tel: 0705812478

TANDY HASTINGS
LTD., 48, Queens Road,
Hastings.

Tel: 0424431849
MICROWARE
COMPUTING
SERVICES, 57, Queen
Charlotte Street, Bristol
Tel: 0272-279560

BLANDFORD
COMPUTERS, Higher
Shaftsbury Road,
Blandford Forum
Tel: 0258-53737

TAPE SHOP

32i Viaduct Road,
Brighton.

Tel: 0273609099
PARWEST LTD.,

18 St. Mary Street,
Chippenham .

Tel: 0249-2131

COMPUTER SHACK
LTD., 14, Pittvilte
Street, Cheltenham
Tel: 0242-584343

ENSIGN,

13-19, Milford Street
Swindon, Wilts.

Tel: 079342615

COMSERVE,

98, Tavistock Street,
Bedford.

Tel: 0234-216749

CLEARTONE
COMPUTERS, Prince of
Wales Ind. Estate,
Abercarn, Gwent.

Tel: 0495-244555

EMPRISE LTD.,
58, East Street,
Colchester.

Tel: 0206865926

MAGNUS MICRO-
COMPUTERS,

139 The Moors,
Kidlington, Oxford.
Tel: 086756703

CAMBRIDGE
COMPUTER STORE,
1, Emmanuel Street,
Cambridge.

Tel: 0223:65334

1.C. ELECTRONICS,
Flagstones,

Stede Quarter,
Biddenden, Kent.
Tel: 0580-291816

MICRO CHIP SHOP,
190, Lord Street,
Fleetwood, Lancs.
Tel: 03917-79511

MICRO CHIP SHOP,
197, Waterloo Road,
Blackpool

Tel: 0253403122

MICRO CHIP SHOP,
93, Friargate,
Preston, Lancs.

Tel: 0772-22669

HARDEN MICRO-
SYSTEMS, 28-30, Back
Lord Street, Blackpool,
Tel: 0253-27530

NORTH WEST
COMPUTER
CONSULTANTS LTD.,
2374 Market Street,
Hyde, Cheshire

Tel: 061-366-8624

HEWART MICRO-
ELECTRONICS,
95, Blakelow Road,
Macclesfield.

Tel: 0625-22030

KARADAWN LTD.,
2 Forest Way,

Great Sankey,
Warrington.

Tel: 0925-572668

PHOTO-ELECTRICS,
459 London Road,
Sheftield.

Tel: 0742-53865

BRIARWOOD
COMPUTER SERVICES,
Briarwood House,
Preston Street,

Bradford.

Tel: 0274-306018

THOMAS WRIGHT LTD.,
Thorite House,
Laisterdyke,

Bradford.

Tel: 0274 663471

GNOMIC LTD.,
46, Middle Street,
Blackhall,
Hartiepoot

Tel: 0783-863871
BRIERS COMPUTER
SERVICES, 1, King
Edward Square,
Middlesborough,
Cleveland.

Tel: 0642-242017

3 LINE COMPUTING,
36, Clough Road. Huli,
Tei: 0482445496

H.C. COMPUTER
SALES LTD., 182,
Earlsway. Team Valley
Trading Estate,
Gateshead.

Teil: 0632874811

EWL COMPUTERS LTD:,
8. Royal Crescent,
Glasgow.

Tel: 041-332-7642

Please add VAT to all prices.

35 Walnut Tree Close, Guildford, Surrey, GU1 4UNM.
Telephone: (0483) 503121,

CUMANALTD

Delivery at cost will be advised
at time of order.




TF woL DON'T_WANT A WORD FROCESSING DOCUMENT
CTHAT LACK

IHF THI .

YOU NEED A PRINTER THAT ‘PRINTS LIKE THIS.

| e R

The more your system can do, the better your
terminal should be. That's why; if you're adding
text editing capability to your data processing
system, you should also think about adding a

quality dausywheel terminal to replace the matrix

terminal you're using now. And the best-quality
terminal you can buy is one by Qume.

A printer for every application.
No matter what application you choose,

Qume makes a printer tofit it.

Like our Sprint 5® KSR and RO, which

have achieved the reputation for being the
easy-to-use leader in letter-perfect terminals.

You can have 50 different typestyles to use with
it,

including APL, scientific symbols and

international character sets.

And there’s the Sprint 5 Wide-Track™ with

RS-232C interface. The first character printer
data terminal in the world capable of handling
paper up to 28 inches wide. That's a full 264-
column printing area. Sprint 5 Wide-Track adds
an entirely new dimensionto the pnnted word.

The best backup in the business.
Not only do we make the best printers, but

we also provide the best support to back up
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The NEW Sprm 9

what we sell. That means excellent service to
the OEM and the end user, and one of the best
supplies programs in the business.

Soif you're getting ready to upgrade your
system, then it's time you upgraded your
printer as well. Toa Qume.

Ask.about the NEW Sprint 7 and 9 models.

For more information Qume[UK
contactyour AUTHORISED
DISTRIBUTOR

ACCESS DATA COMMUNICATIONS LTD.
Eskdale Road, Uxbridge Industrial Estate,
Uxbridge, Middlesex UB8 2RT. Tel: (0895) 30831.

BYTECH LIMITED, Suttons Industrial Park,

London Rd, Earley, Reading RG6 1AZ. Tel: (0734) 61031.
DAISY TERMINALS LIMITED, Bridge Road,

Haywards Heath, West Sussex. Tel: (0444) 57546.

FACIT, Maidstone Road, Rochester, Kent.
Tel: (0634) 401721.

ISG DATA SALES LIMITED, Unit 9, Fairacres Ind. Estate,
Dedworth Road, Windsor, Berkshire. Tel: (07535) 57955.

ROHAN COMPUTING LIMITED, 52 Coventry Street,
Southam, Warwickshire. Tel: (092681) 4045.

Qume.

Qume (UK) Limited Tel: (0734) 584646. Telex: 849706,
=——————— A British Company of ITT ——————




MIDAS 1 : From £750
MIDAS 2 : From £1580
MIDAS 3. From £2150
MIDAS 3HD : From £4750

ITHACA-DPS 1 : From £1075

Boards stocked from Ithaca, Godbout, SSM, SD Systems, Vector, Micromation Mullen, Mountain Hardware, Hi-Tech,

\
Q Surrey CR4 4NA

Tel: 01-640 6931/2/3

S

Our versatile Z80 Microcomputers are available as standard units or custom configured to your exact
specification from a comprehensive range of stocked S100 boards.

Disc storage capacity of the MIDAS 3 can be 2M Bytes, expandable to over 80M Bytes with a
Winchester Hard Disc Unit in our MIDAS 3HD range.

MIDAS runs. CP/M and- MP/M. Other Software includes M-BASIC, C-BASIC,

FORTRAN, COBOL, CIS-COBOL, PASCAL and Word Processing.

A MIDAS 3, with 64K RAM and 2M Bytes storage on two 8’ drives with two Serial 1/O Ports and
CP/M 2only £2835

Multi-User System {four users} — MIDAS 3 with 112K RAM, 1 MByte disc storage on two 8’’ drives
8" drives and four Serial 1/0 Ports, and CP/M 2 + MP/M — £3850.

Multi-user Hard Disc System (three users) — MIDAS 3HD with 160K of RAM, 1M Byte Floppy Disc
and 10M Byte Winchester Disc; Four Serial |/O Ports and CP/M 2,2 + MP/M — £6300.

Printers, VDUs and other peripherals stocked to give complete package systems at keen prices.
Business Packages include Accounts, Stock Control, Purchase Ledger etc etc.

« SIRTON COMPUTERS

We have moved to: 29 Willow Lane, Mitcham

A
O@‘ MIDAS S100 SYSTEMS

Video Vector, Pickles & Trout, Central Data, Cromemco, Thinker Toys — Send for full Price List {many available in

kit form).
PROCESSOR RAM
Z80 Starter Kit £251 Dynamic RAM 16K — 64K
SBC100 £265 Static RAM 16K — 64K
Z80 CPU’s 4 MHz from £150 Memory Manager
1/0
EPROM 2S5/4P prov 4K RAM/4K ROM
2708 EPROM (16K) £70 2S/2P or 2S/4P or
2708/2716 Programmers from £143 3P/1S or 45/2P
Analogue 8 or 12 bit
Optically isolated 1/0O
VIDEO IEEE 488 Interface
16 lines, 32/64 ch from £104
24 lines, 84 ch from £265 MISCELLANEOUS
Real Time Clock
DISC CONTROLLERS High Dens Graph/8K RAM
Versafloppy S/D £215 Hi-Tech Colour
Doubler D/D £336 Motherboards — various from
Goolbout D/D - DMA £282 Extender Board/logic probe
SOFTWARE Maths Board AMD 9511

CP/M 1 & 2, MF/M, PL/1, C-BASIC 2, M-BASIC V5, XYBASIC, FORTRAN 80, COBOL 80, CIS-COBAL, PASCAL/Z,

PASCAL (UCSD), PASCAL M/T, Forth, MAC, ZSID, Disassembler, Wordstar, Datastar, Magic Wand,
Wordmaster, Supersort etc etc.

MAINFRAMES
We are the sole UK Distributor for Integrand Mainframes and Disc Enclosures, available in nine models including Desk
Top and Rack Mounting, with or without provision for Disc Drives. All units totallv enclosed. painted on all external

surfaces and complete with power supply etc. WRITE OR PHONE FOR CATALOGUE  PRICES EXCLUSIVE OF VAT

from £683
from £205
£60

£190

from £154
from £287
£129
£360

£180
£333
£295
£34
£39
£330



Xitan
outh Coast Leaders in
icrocomputer Support
plication and Service

Xitan - First for Business &
Commercial Systems

Xitan's specialised Administrative and
Operational Microcomputer Systems
provide cost effective computer support
for wide ranging business organisations;
from low entry level, stand alone
systems for the smaller business, to
integrated multiuser/multitasking
systems to meet the more specific needs
of the larger business enterprise.

Xitan — First in Science and
Research

Xitan support the more personalised
requirements of the scientific and
research users universities and colleges,
and in government and independent
research establishments with
comprehensive practical experience
embracing hardware, system, and
applicational software.

SYSTEMS

Xitan — First in Industry

Xitan's depth in microcomputer
experience is playing an increasing role
in the rapidly developing industrial
applications for production and process
control, and in product and production
development operations.

Xitan - First for Service

Xitan's local reputation is founded
securely on Service-both in system
development- software and
hardware support, and service in the
field.

.itan Systems Ltd 23 Cumberland Place Southampton SO1 2BB Tel: 0703 38740

Cromemco SHARP North Star Horizon comart

38 PCW



: Adda Computers Ltd., a major supplier of computer systems to
industry and business, have opened the Vic Centre in West London.
E Here you can see, discuss and buy everything to do with the new VIC 20
‘i “ the A40, close to North Acton tube station.

Not just a o
computer THU
but awhole

expandable system

AT ONLY £189-95 inc.VAT.
special cassette deck £44-95 inc.VAT.

The VIC 20 is a fully-fledged, easy-to-use computer. It's the core of a great
expandable system, with full-size keyboard operation. First-time users can work it
immediately with plug-in program cartridges, using your own colour TV to get up to
24 colours on screen, and three different sound tones. Or write your own programs in
BASIC. The VIC 20 lets you build a system as needs and budget dictate. You can
expand its memory to 32k Byte with Plug-in modules, and transfer data to external
storage units. So the VIC 20 is more than just a personal computer—and its system
will expand to put it even further ahead.

SHOP ADDRESS: Adda Computers Limited, 154, Victoria Road, Acton, London, W3. Telephone No. 01-992 9904.
OPEN: 10 am—6 pm (Tuesday—Friday), 10 am—5 pm.(Saturday)

MAIL ORDER to: Adda Computers Limited, FREEPOST, London, W13 0BR or
telephone your order (24 hours a day) to N11-992 9904 quoting your BARCLAYCARD OR
ACCESS number.

TERMS AND CONDITIONS: Ali goods sold subject to Adda’ terms and conditions of sale. Full details
avallable on request, but include: 7 day money back guarantee. Adda 12 month hardware warranty. Please
allow 14 days for delivery. Allow 7 days for personal cheques to be cleared. Quoted prices are inclusive of VAT.

MAIL ORDER FORM to: Adda Computers Limited, FREEPOST, London. W13 0BR (No stamp needed).

Goods Required Price * | enclose a cheque, made
payable to Adda Computers
Limited for

* Please charge my Barclay/Access
account. My account number is

* Please add my name to your

mailing list
Add £2.00 p. & p. for | el i) 03y
orders under £50.00 Total € * Delete as.applicable
Signature: Date: .. s
Name: . (BLOCK
CAPITALS

Address: PLEASE) a %

Postcode / %

personal computer—in person or by mail. Hardware, software, technical advice

and information is available from anexperienced staff of experts. Even if you
already own a VIC 20, get on our mailing list to know about new developments.
12-month warranty on all hardware. The Vic Centre is easy to reach— Just off

Remember—everything has the backing of Adda’s reputation, and there's a fuli

PCW 39



____ _micronetworks_____

SOLVE THE STORAGE

SHORTAGE

=

with ten multi-user megabytes
v ,_ <.

%

COMPUSTAR™

Our New CompuStarTM 10 Megabyte
Disk Storage System (called a DSS)
features an 8 inch Winchester drive
packaged in an attractive, compact
desktop enclosure. Complete with disk,
controller and power supply. Just plug it
into the Z80 adaptor of your SuperBrain
and turn it on. It’s so quiet, you’ll hardly
know it’s there. But, you’ll quickly be
astounded with its awesome power and
amazing speed.

The secret behind our CompuStar DSS
is its unique controller/multiplexor. It
allows many terminals to ‘‘share’’ the
resources of a single disk. So, not only can
you use the DSS with your SuperBrain,
you can configure multiple user stations
using our new series of CompuStar
terminals, called Video Processing Units
or VPU'sTM,

Whether you need an extra 10
megabytes for your SuperBrain or an
enormous multi-user network, the
CompuStarTM DSS solves your storage
shortage problems. Sensibly. And
economically. Plus, your investment is

protected by a nationwide service.

Providing efficient on-site or depot
maintenance.

Get a demonstration of this extra-
ordinary new system today. Call or write:

MICRO NETWORKS LTD.
60 PALL MALL, LONDON
Tel. 01-839 3701

ALSO
DISK STORAGE SYSTEMS SUPERBRAINS
10 MB Winchester £2,945 Model DD £1,845
® Shugart 8 inch mechanism ® 64K RAM Memory
® Quiet. table-top operation ® 320K Dual Disk Capacity
& gan beBusgd\;a{:ith C'I?mpynStlar & ® Dual Serial Ports
S g L e Integral CPU, Disks & Keyboard
VIDEO PROCESSING UNITS Model QD £2,195
Model 10 VPU £1,595 ® 64K RAM Memory
® 64K Internal Memory ® 670K leal Disk Capacity
o Integral CRT, CPU, & Keyboard ® Dual Serial Ports
e Download programmable o Integral CPU. Disks & Keyboard
Model 20 VPU £2,195
Model DT £2,595
® 64K Internal Memory
® 350K Dual Disk Capacity ® 64K RAM Memory
@ Integral CPU, Disks, CRT & ® |-52 MB Dual Disk Capacity
Keyboard ® Dual Serial Ports
Model 30 VPU £2,595 ® integral CPU. Disks & Keyboard
® 64K Internal Memory
® 750K Dual Disk Capacity
o Integral CPU. Disks. CRT & FULL RANGE OF SOFTWARE AND
Keyboard PRINTERS ALSO AVAILABLE.
Model 40 VPU £2,895 Visit our Showroom at:

® 64K Internal Memory

® |1 MB Dual Disk Capacity

o Integral CPU, Disks, CRT &
Keyboard

60 PALL MALL
and see the Complete Range

DEALERS’ ENQUIRIES INVITED
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ONLY FROM CI’S

CBM 8024 WITH IEEE, RS 232C,
OR CENTRONICS COMPATIBILITY

OLYMPIA ! 11“)1‘1 r . ()‘ ! OKI Microline$3

I CPS ARE THE SOLE SUPPLIERS OF THIS UNIQUE PRINTER I

SCRIPTA which has our own factory-fitted adaptations for RS§232C, or :

I Centronics compatibility. The CBM8024 operates at 160cps, I L i

with ASC11 96 character set on tractor-fed continuous fan paper " \

l giving an original and up to 4 copies on paper from 4 to 15 wide. I E
I Ideally suited to accounting, mailing lists, address labelling etc. I

l RS232 interface or Centronics
compatible. Friction and pin
I feed, 120 cps with 4 character

sizes. 96 character set with 64

The Olympia Scripta daisywheel

block graphics.

[
1 [695...

1 RICOH 16008

IEEE  CENTRONICS  RS232C :
COMPATIBLE COMPATIBLE COMPATIBLE
£925... £045.... £965... 1

B CPS'CUSTOM'| CBM32KA000 | s ooz o

Centronics compatibility.

£1450...

printers have a wide selection of
super-sharp typestyles and are
renowned for lasting reliability.

ScriptaRO
£82£+W

Scripta KSR
59_9 +VAT

— ries

IEEE— Centronics

IEEE—>R$232C 00000000000
RSZ}ZC—> Centronics WAB ASH
including Apple, Serial FloppyDiscs
and Parallel cards' 80 column screen* Basic 4*DOS 2.0*Upper &

lower case on screen*Graphics®*ldeal for word

5%4SSDD including plastic

e L1995,

processing*Supports the full range of Comm-

. . . . . . . . . . . odore software®... ...and yes, this price is true!

RUTISHAUSER £645....

Cutsh‘e£et5 f§e5d—>Qume o= DIS RS FOR
+VAT Panasonic:Cifer: Apple:Commodore

Tractor feed >Qume DEALER ENQUIRIES WELCOME FOR ALL LISTED ITEMS
1 4 For all information and sales phone Nick Ashburner
£ +VAT

Phone us for the latest
discounts on all 5/ and 8"
Discettes, including special
formats!

CPS(DATASYSTEMS)LTD

Third Floor, Arden House, 1102 Warwick Road,
Acocks Green. Birmingham B27 6BH.
- Telephone: 021-707 3866

Telex: 312280 CPS G
A member of the CPS Group
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TOUGH QUESTIONS

YOU SHOULD ASK
BEFORE BUYING
A MICRO.

1. Is it easy to use?

2. Are the programs versatile?

3. Is it absolutely reliable?

4. Does it have a national network of
distributors and dealers oftering
full service and support?

5. Is it competitively priced?

6. Can you see proof of performance?

With the new Adler Alphatronic the answer is ‘yes’ to all FREE

these questions. Because Alphatronic is the micro that was With model P1: a two disk basic teach-in course worth £85.
specially designed for the small businessman. To cut paperwork,  With model P2: a two disk data retrieval program worth £120.

cope with accounts, payroll, stock control, VAT — and generolly Send back the coupon and we’ll tell you how Alphatronic
make business, and cash, flow more smoothly. When it comes to could be the answer — your answer.

versatility, price, reliability and performance, Alphatronic is
outstanding value.

The Alphatronic P1 costs £1600* and includes a 2000
character screen, keyboard and integral double density floppy
disk unit. Alphatronic P2 complete includes 2000 character
screen, keyboard, two integral double density floppy disk units
together with a dot-matrix printer, CP/M  disk and manual and
costs £2345.*

* Prices exclusive of VAT. 1 Trode mark of Digitol Reseorch Corp.

aiphalronic

ADLER's NEW £1600 MICRO. BRILLIANTLY SIMPLE ALPHATRONIC.

Alphatronic Division, TRIUMPH ADLER (UK) LTD.
(formerly Adler Business Systems Ltd. )
27 Goswell Road, London ECIM 7AJ. Tel: 01-250 1717.

| Please send me further details on the Adler Alphatronic. l
: e | Name. .. .. 3. Sp . PRTEEEER ac ghon RPN e I
£ y N x, Company...... ] LR ]
"\ . | Address. ...
T S S ——— S T
Printer not included on Pt model at £1600.

IBS 81 October 20-29. Hall 4 Stand 321.
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LOVOEAUNU SPEAKEASY

e Speech output for any Micro can be used
with the Acorn, Pet, ZX81, Apple, NSH etc.
e Uses Phoneme Access to produce clear
and true speech
e Has INFINITE Vocabulary
e Comes complete with PSU and speaker
e Software and Manual included

only £89 + VAT

Cabie £9.50 + vAT
Extra Dictionary £2.50 + VAT P+ P£4.50 + VAT

OWAEARAUNUD CARTALKER

This ‘is an intelligent speech unit which can be used to give programmed
speech output in response to warning signals generated by your car, i.e.
choke, handbrake, seatbelts etc. Can be used on industrial machinery, house-
hold appliances etc. Z80 Based.

Only £149 + VAT P + P£4.50
IASMALL ARM ROBOT

Low cost Robot Arm

Wrist, hand, elbow, shoulder movement
Can be used with any micro

Parallel input

Suitable for Pet User Port etc.

Ideal for Education, Industrial Training,

' developing robot control software etc.
o - Only £349 + VAT

Cable £9.50 P + P£15 + VAT

OOWWDEAYNTD CONTROLLER

Controller Card capable of driving six stepping motors and 3 solenoids:
Parallel input

Suitable for Pet user port etc

Six 16-volt outputs

3, 1 amp solenoid outputs

own integral power supply

Only £1 48 + VAT Cable £9.50

e O o o o o

Intelligent Artefacts Limited

Cambridge Road, Orwell, Royston, Herts. SG8 5QD
Tel: CAMBRIDGE (0223) 207689
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ALTERNATIVE MODELS
QD" 700K DISK £1995
'S’ 800K DISK plus
Function Keys etc £2095

The efficient business
system consists of

standard Superbrain
Microline 80 Printer

~

TODAY’S BEST
PRICE/PERFORMANCE
RATIO FROM

A MICRO
COMPUTER

Complete word
processing system -
including ‘Word Star’
and ‘Mailmerge’,
standard Superbrain,
Diablo 630 printer
and training.

_Individual Price:
Individual Price: £395 (inc. serialinterface) s -3 ey, D19
QL]

1

-— I‘ wn
Qf\.%new \_/ " Diablo630

Software Options: we market a full supporting  Graphics — Hardware @ £435 with Software  Financial Modelling - T/Maker @ £155 and
range of standard languages, including, BASIC  from £80 Micromodeller @ £645.

@£175, FORTRAN @ £225, PASCAL @ £225, Integrated Accounting System — Stock Control Oata Base Management -DMS @ £400
and CIS COBOL @ £425. Wehaveagrowing @ ¢350. Order Entry and Invoicing @ £350, ~ Word Processing — Wordstar @ £250 and

and comprenensive library of software Sales Ledger @ £450, Purchase Ledger @ Mailmerge @ £75

programmes available: £450, General/Nominal @ £400, Name & Also available - Form Creation, Debugging etc.,
Incomplete Records for Practising Address @ £250, Complete Package so far Alternatively we will design and implement
Accountants @ £750 @£1650 plus Payroll @ £500 software packages to suit your specific needs

K3

MICROS LIMITED
KGB Micros Ltd., 14 Windsor Road, Slough, Berks. SL1 2EJ Tel: Slough 38581

Prices exclude V A T and are subject to fluctuation please phone for an up-to-the-minute quote




connect.

3) POSSIBILITIES: the basic module offers 16K Ram. Further expansion is simply a matter of inserting 8
more D Ram chips (around £10.00). The 64K is implemented with the ‘secondary memory’ concept. It
extends the basic program storage and working space to 96K bytes. In the case of Pet, the operating
system (SMQOS) consists of a set of subroutines residing in $AGB6 — AFFF. We hope to extend the
results to other Micros very soon; its immediate application is to extend the basic Atom to 32K, the 8K

Besides the price, which is nearly haif that of the equivalent product equipped
with static Ram, DRC modules offer the following important advantages over
other Ram expansions:

1) SAVING ON EXPANSION PORT: since most microcomputers have only
one, the expansion port is precious. The DRC module is microprocessor
attached and therefore saves you the port for other uses.

2) EASY ASSEMBLY AND INSTALLATION: you obviously need to know
a little about basic electronics to install the DRC module, but you should
have no difficulty with the instructions provided. The most powerful 64K
requires you only to recognize the MPU chip (6502 or 6802), remove it,
insert it into the reserved socket on the module and plug the module into
the now empty MPU socket on the computer board, with no wires to

Pet to 40K and the UK 101 (8K) to 40K. The extra memory can be used for machine code routines.

4)  PRICE:

6502 Kit Ready built
16K expansion £39 £47
_32K expansion £52 £67
64K expansion £87 £95

SINCLAIR ZX81 RAM EXPANSION

The clever ZX81 has got a new friend:

We have designed a new RAM expansion especially to fit inside the Sinclair ZX81 — under the keyboard, with
a capacity of 32K bytes. This is a little inconvenient in that you have to solder the connector between the
logic board and the Sinclair computer board, but it offers you saving on the expansion port to use a wide range
of interface cards — parallel, IEEE, opti-isolator card for domestic appliances, etc (available October).

In any case, we offer the RAM pack with 16K or 32K bytes and the super pack with 64K bytes for the

advanced programmer which simply plugs into the expansion port of the ZX81.

ZX81 Kit Ready built
16K expansion £33 £40
32K expansion £45 £53
16K Ram pack £38 £43
32K Ram pack £50 Y
Power supply f6 £8
Super 64K pack £87 £95

Audio Computers 87 Bournemouth Park Road Southend on Sea Essex
Telephone (0702) 613081

ATOM-PET-UK 101 USERS

i { ot -v_ it W (and other 6502/680X Motorola users)
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}G) in association with Kent Barlow Information Associates
present

The Database Management and Information Retrieval System
For CP/M* Microsystems

- Mainframe retrieval power at micro cost using internationally accepted EURONET
Command Language.

— Sets new standards in clarity of instructions. Entire system is menu driven to make it
really friendly to users, experienced or otherwise.

- Design and update your own database with over 50 searchable terms and relocate any
record by any combination of terms.

— Each record can be up to 472 characters. Each database up to 8 megabytes.
Typical retrieval time is 6 seconds using any term in 10,000 records.

Search results can be viewed, printed or filed for subsequent processing into any format
which makes Eagle Eye ideal for custom built information systems,
mailing lists, personnel records, cataloguing, market research, sales management, medical
and veterinary records, correspondence filing, customer profiles, product lists, price lists,
project research, insurance client records, legal research, enquiry services for libraries,
museums, sales promotion, recruitment etc., etc., etc.

Eagle Eye is available from Leading Software Dealers or direct from

SOLE UK DISTRIBUTOR
KATOTEK SYSTEMS DESIGN LTD
21/25 GOLDHAWK RD LONDON W12

Recommended Retail Price £310 (excluding VAT)
Dealer enquiries welcome.

*
CP/M is a trademark of Digital Research.
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Honeywell printers: the logical landfall of a sophisticated information
technology. Depending on application, there are models with

up to 180 cps optimized bidirectional printing with serial or parallel

interface for optimal use of the computer. '
Honeywell’s printers are backed by an advanced technology acquired
through many years’ experience in data processing. The printers’ l
simple, linear design and inherent product quality guarantee maximum

reliability and immediate machine utilization. Being modular and flexible, I
Honeywell's printers can

easily be adapted
to all specific application

0
requirements. H 0 n eywel I I

Honeywell Information Systems [talia

Honeywell printers

If your are interested in receiving further
information on Honeywell’s products, fill in
the coupon and mail it to:

HONEYWELL HISI - Via Tazzoli, 6 -
20154 - MILANO

Name.
Surname
Company

Address



The first
ITT developed software

The 2020 Accountant

The 2020 Accountant is a
comprehensive Accounting
software package designed to run
on the [TT 2020 Micro computer.
it performs the functions of:—
Sales Ledger, Purchase Ledger,
General Ledger, VAT, Sales
Analysis, Transaction Recording,
Age Debt Analysis and Name and
Address Recording.

All of the items are fully integrated
and the system can run a set of up
to 10 ledgers concurrently.

PCW 48

The main application areas for
this software are seen as:— Small
Businesses, Practising
Accountants, Incomplete
Records, Managing Estate
Agents, Time Recording/Job
Control and Contract Control.

In addition, its comprehensive
detailed transaction recording
and audit capability will make it
suitable for use as a ‘stand alone’
system within the Cost Centres of
large companies.

HARDWARE

The hardware requirement for the
system is as follows:— 48K ITT
2020 Micro Computer, 3 ITT
2020 Disc Drives, Monitor, Printer,
16K Memory Extension Card,
2020 Accountant Diskettes, 2020
Accountant User Manual.

ITT

[ World-wide Technology |

[TT Consumer Products (UK) Ltd.,
Chester Hall Lane, Basildon, Essex.

Tel: Basildon 3040 Ext. 196-198



Bt/ MSG electronics

48 JUNCTION ROAD, ARCHWAY, LONDON N19 5RD 100 yds from Archway Station & 9 bus routes
TELEPHONE 01- 263 9493 01-263 9495

YOUR SOUNDEST

PE l NEW 12 Green Screen ’

with end of line bleep

4016 16K RAM
4032 32K RAM

4040 Dual Drive Disk
] : as 4008 8k RAM etc.
— T — 4022'80 column tracks feed.
3023 80 column friction feed.
‘ - For the business man we
stock the 8000 range inc.
8032 and 8050 with daisy
PHONE FOR MOST COMPETITIVE PRICES
WORD PROCESSING AND 32K SYSTEMS
PHONE FQR DETAILS
—
VIDEO GENEE
Basic, Integral Cassette
Deck, UHFO/P, 16K RAM,
all TRS80 features. Simply
TV, With V.U. Meter.
PARALLEL PRINTER INTERFACE INC CABLE. . . 33.00
CHROMASONICS PROGRAMABLE SOUND KIT. . . 24.95

402280 column tracks teed.
C2N Cassett Unit.
— wheel printers coming soon.
Utilises 280, 12 K level 1
plugs into monitor or UHF
SOUND KIT (FITTING EXTRA). . . ... ........ 7.00

LOWER CASE KIT (FITTING EXTRA). . . ... ... 27.50
COLOUR KIT (FIT)

COLOURKIT(FITTINGEXTRA). . . . ... ..... 34.95
EXPANSION BOX WITH/WITHOUT RS232. . . . . 215/185
16K/32KRAMCARD . . . ... .. .. . ... . 94/129‘i

Complete Systems 4
48K Machines £595.00 \

DISK DRIVE WITH CONTROLLER £349.00 ¢

DISK DRIVE
WITHOUT CONTROLLER £299.00

ACCESSORY CARDS, SOFTWARE

ALL AVAILABLE — PHONE FOR DETAILS
——

PRINTE

INTERFACES AND CABLES
FOR APPLE II, PET,
TRS80, RS232, UK 101,
SHARP SUPERBOARD

ALL AVAILABLE

EPSON MX80 FT/2 £449

An FT/1 with high resolution
graphics.

EPSON MX70 £259

Tractor feed, 7 wire head

high resolution graphics.
SEIKOSHA GP80A £199

Dot matrix 5 x 7, 80 columns
30 cps. graphics, double width
characters.

MONITORS —1

£95.00
£82.00

= =
EPSONMX80 £359
Dot-matrix printer with Pet
graphics interface. Centronics
parallel and serial. Pet and
Apple compatible. True
bidirectional, 80 cps.

EPSON MX80 FT/1 £399
Dual single sheet friction and
tractor, 9 wire head, true

descenders.
JUST PHONE FOR FURTHER

Green monitor 9 (illust)
MONI 9” (illust.) B & W
Hitachi professional monitors
9 Black & White

12’ Black & White

£99.95
£149.00 =

CONNECTION IN THE WORLD OF COMPONENTS AND COMPUTERS

UK 101 | v
UK101 Kit inc 8K memory £125

Ready Built inc 8K memory £175

Complete in case £199

4K Expansion 8x2114 £14

New Memory Expansion kit 32k

PRICE ON APPLICATION

Printer Interface

Sound generator plus PIO kit £29.95

Cases . £24.50

NEW

Chromasonics Sound 4‘.,24.95]

Colour Kit £84.95 o

Inc. Demo Tape & Full !
Documentation Send for details

rVic20-£165

CASSETTE DECK
Colours

24 total. 8 for characters, 8 for border,
16 for screen mixed as you wish. Basic colours
on program keys are black, white, red, blue,
light blue, green, yellow, and purple. -

£34.95

Sound

3 Tone Generator for music
“White Noise™ Generator for language and
sound effects
Each Generator gives 3 octaves.
Reproduction is through tv speaker.

Character/Line Display

22 Characters by 23 lines
64 ASCII characters. pet-type graphic
character set
Kevboard

DIN typewriter kevboard with 8 program-
mable function possibilities via 4 special
function keys. Colours are directly addressable §
from the kevboard.

if TECHNICAL
COMPUTER

Peripherals/Accessories

‘7—-_’._

VIC Datacassette with special interface 10
guarantee high reliability read/write quality TEACHING
(PET/CBM compatibie). COMPUTER {| §
VIC 1515 - Low cost VIC DOT Matrix primer/,
- % .o

(July Release)
‘\

VIC 1540 - Single disk unit with
170k Byte capacity (July Release)
TANTEL
PRESTEL BY TANTEL

COMMUNICATION AT YOUR FINGER TIPS FOR
BUSINESS & HOME. UP TO DATE INFO
180,000 pages of information on Travel, News, Investment,
Holidays, Hotels Etc., Etc.,

£170
TANTEL IS POST OFFICE APPROVED. SEND FOR DETAILS.
DEMONSTRATION AVAILABLE AT OUR SHOWROOM

welcome. Official orders welcome.

Hi|

Please add V/\T 15% to all prices. Postage on computers, printers and cassette decks charged at cost, all other 3
items, P&P 30p. Place your order using your Access or Barclaycard {Min. tel order, £5). Trade and export enquiries




No experience required
toshophere!

We fully understand that to the uninitiated the first look at the Micro Computer
world can be somewhat confusing, to say the least. But of course, to the
experienced operator or programmer it’s all plain—Kilobyte! Well, you don’t have
to be experienced to shop at SRS, we try to keep things as simple as possible
and cater for everyone’s needs. The businessman thinking about a small
computer for the office or the advanced hobbiest requiring all the extra
accessories for the micro system at home. We’ll be pleased to give you all
the help you need, advising you, in plain English, and plan the system that’s
justright for your needs—not one 32K RAM Module more! And at the end
of the day, with our LOW PRICES and all the bits you were advised
NOT to buy, we’ll have almost certainly have saved you a great deal
of money too! Call in and see us soon.

ATARI

for the HOME & OFFICE

The advanced electronics of the ATARI 400 and 800 systems make them simple

to use, even if you've never used a computer before. Yet, for the sophisticated user,
they offer full user-programmability. In BASIC or Assembly Language. Connects to any
TV. You simply attach them to any home television set, causing no interference to TV
reception. And entertainment programs turn your television set into an entertainment centre
for the whole family. Call in and find out more about these exciting new Micro Computers.

Model 400 ; Model 800

16K
RAM Ippie computer

£300 £560 | AppLEII4SK...........£807

C?ssen.e recorder. ..... £43.48 Pl_ain paper printer. .. .£478.00
e sliiiese. M g — Lt iy Disc Drive with controller. . £383
This excellent’ single board Micro Computer is VIdeo Mon“o' © o s 0000000 £127

supplied ready built and tested with keyboard but no

memory £265 . ga|| in and. see us for:

Printers, video monitors, software, discs,
Powersupply ..................... .£32.50

4x4118 Memorychlps (4K) ........... £20.00 tapes etc. Many new items coming along
48K RAM Board. .......P.0.A. soon.

ACCESS & BARCLAYCARD WELCOME — HIRE PURCHASE AVAILABLE
FREE SECURICOR DEL. ON ORDER OVER £100

All prices shown are excluding V.A.T. E. & O.E.

T P e
SRS MICROSYSTEMS

161 Bramley Road, toporrensoan |

OakWOOd, London N14 4XA Tomm;l BRAMLEY ROAD To ENFIELD
1 srsmicao
Telephone 01 ‘363 8060 To SOUTHGATE W SYSTEMS

& North Cir. Rd. =

GOOMIYO @

—
PRINCE GEO.

(Closed Monday)

punoiBiapun
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LONDON COMPUTER CENTRE

RADIO SHACK DAISYWHEEL PRINTER Il £950

60 CHARACTERS PER SECOND — THE FASTEST DAISYWHEEL PRINTER
* EXCELLENT PRINT QUALITY — SUPERIOR TO MOST FAMOUS
MAKES * BUILT IN PROPORTIONAL SPACING * LOOK AHEAD LOGIC
* USES RICOH RP-1600 DAISYWHEELS

OPTIONAL BI-DIRECTIONAL
TRACTOR FOR RICOH

Heavy duty commercial daisywheel printer,
with high quality printout, coupled with low
noise necessary for office environment * 124
chrs * upper/lower case * 10/12 chrs per inch
giving 126 & 163 columns * 15 inch wide fric-
tion platten * bolding * underline and a hjost
of other features.

* Centronics type Parallel interface as stan-

dard. * Options: Series interface £60, PET In- -

terface £65, APPLE interface £75.

Other Daisywheel Printers

QUME RO £1550
QUME KSR £1795
NEC RO £1795
RP-1600S £1500

SUPERBRAIN
WITH NEW EXTRA
FEATURES
FROM £1795*

* 16% Greater Disc Capacity
* Faster disc Access
* Auto Repeat on all Keys
* 18 Programmable Keys

Now with multi-coloured dedicated
keys for Magic Wand and Wordsiar;
the ultimate word processors.
*£=$1.80

CP/M SOFTWARE

WORD PROCESSORS

WORDSTAR £275

WORDSTAR WITH DEDICATED KEYS £340

WORDSTAR MAIL-MERGE £65

MAGIC WAND £185

MAGIC WAND WITH DEDICATED
KEYS

SPELLBINDER

SPELLBINDER WITH DEDICATED
KEYS

DATA BASE SYSTEMS

DBASE || RELATIONAL DATA BASE
CONDOR

£250
£185

£250

£375
£250

RP-1600

RADIO SHACK
DAISYWHEEL Il £95

EPSON DUAL MODE PRINTERS
LETTER QUALITY & STANDARD DOT MATRIX IN ONE LOW COST UNIT

MX-80 FIT £375

LETTER LIKE PRINT QUALITY
3 WAY PAPER HANDLING X
1. Leterheads or A4 -

2. Fanfold

3. Paper Rolls

LOW NOISE

132 COLUMNS PER LINE
JAPANESE RELIABILITY
MX-80 F/T2 £399

MX-100 F/T £495

The only full 15" width platten
printer with dual print modes &
built in dot matrix & built in

hi-res. graphics.
Full specification as the
s MX80F/T.

AUTHORISED TANDY DEALERS

COMPLETE MODEL | 48K

SYSTEM

SPECIAL OFFER: LIMITED PERIOD 48K
System — 16K keyboard, 32K Expansion In-
terface, dual Disc Drives, Green VDU, com

plete with all cables. £999
16K keyboard with UHF Modulator £375
16K System with VDU & Cassette £475
32K Expansion Interface £289
Dual Disc Drives £399

MODEL Il
from £1999 including CP/M

State-of-the-art generation computer. Over
10,000 already sold in USA. 8 slot bus en-
sures expansion to hard discs and other
peripherals. 76 key professional keyboard.
Self test on power up. CP/M 2.2, TRSDOS
& Level 1l BASIC are standard.

CP/M 2.2 enables a vast range of CP/M soft-
ware to be used on the MODEL !!.

= )
T ——————

MODEL Il

From £550

16K without disc drives

48K without disc drives

48K with disc drives

With Epson MX-80 and Scripsit
for Wordprocessing

£550
£599
£1399

£1799

TRS-80 MODEL | SOFTWARE

£60
£61
£25

ELECTRIC PENCIL (DISC)
SCRIPSIT (DISC)

SCRIPSIT (CASSETTE)
MAIL-MERGE FOR PENCIL
& SCRIPSIT

VAT AID PROGRAMME
CCA DATA MANAGEMENT
SYSTEM £125

£4s5
£45

THE SPECIAL LCC APPLE
SYSTEM

48K Apple, Dual 40 Track Disc Drives & 12
Green Screen Monitor £1395
Double Vision 80x24 Card £170

TiM

CRITICAL PATH

ANALYSIS
MILESTONE

FINANCIAL PLANNER/ S8 TtE

MODELLING

T/MAKER
TARGET £250
£250 MINI-MODELLER £350

ALL PRICES ARE EXCLUSIVE OF VAT AND DELIVERY
DEALER ENQUIRIES INVITED ON ALL PRODUCTS
43 GRAFTON WAY, LONOON W1P 5LA (Opposite Maples )

OPENING HOURS: 11-7 MON-FRI 124 SAT Tel: 388 6991/2
24 hour answer phone: 01-388 5721

£75

£175

16K RAM (integer) Card
Centronics Parallel Card
Serial Printer/ Communications Card

£175
£95
£75
£85
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A complete, portable computer
system from HewlettPackard.
What more can we add?

Business sense!

You’ll recognise the unmistakably compact lines of the HP-85 -the
friendly, typewriter-sized personal computer with built-in printer,
VDU and tape drive. And you'd be excused for thinking you're
looking at an exceptionally comprehensive, but ultimately limited,
standalone computer. You'd be wrong! For even more remarkable
than the capability Hewlett-Packard have built intothe HP-85 is
the business system they've built aroundit.

Here’s the HP personal computer system with the business sense
you need to help you to a better-informed management control
and a higher personal productivity.

First, choose your personal computer —either the well
established HP-85 or the new low-cost HP-83. Both form the ideal
nucleus of an affordable, expandable personal business system.

Next, start building your system-Add HP’s full-scale,
compatible peripherals: flexible disc drives to provide you with
fast access into large volumes of data; an impact printer, a full-
colour graphics plotter...And, if you ever need more power, simply
plug it in with add-on ROMs and modules.

Now, give your system the business sense you need
-by selecting from Hewlett-Packard’s comprehensive and still
growing range of professional software. For planning budgets,
creating forecasts, modifying projections, financial planning,
organising dataand even g@enerating mailing lists. Software
packages such as VisiCalc® PLUS allow dynamic and immediate
analysis of data and projections using the “what if” facility as well
as automatic and fast recalculation capabilities... Like the

Series 80 Graphics Presentation Pac, which lets you prepare
professional, presentation-standard graphs, charts and overhead
transparencies straight off the computer...Like the HP
Information Management Pac, a complete, powerful and flexible
system for managing your data files.

When you build your complete personal business system around
an HP computer, you can promise yourselfnot only the long-term
reliability for which Hewlett-Packard are renowned, but the
assurance that your entire system can be serviced and cared for on
site by the same business computer professionals who designed it.

HP personal computers, and the business sense that goes with
them, are available now from your HP dealer. Ask him fora
demonstration.

*VisiCalcis a trademark of Personal Software Inc.

- () PR

PACKARD
Contact your nearest dealer for a demonstration:

Aberdeen Tyseal Office Equipment Ltd, Tel: 29019. Belfast Cardiac Services, Tel: 625566. Birmingham John Mabon Assoc., Tel: 643 6351. Microdigital, Tel: 632 6303.

Bournemouth South Coast Computers, Tel: Wimborne 893040. Brighton Office Machinery Engineering, Tel: 689682, Bristol Decimal Business Machines, Tel: 214093.

Cambridge Cambridge Computer Store, Tel: 65334. Hi-Tek Distribution Ltd, Tel: 81996. Chester Microdigital, Tel: 317667. Dublin Abacus Systems, Tel: 711966.

Edinburgh Business & Electronic Machines, Tel: 226 4294. Rubox Office Equipment Ltd, Tel: 225 3871. Holdene, Tel: 668 2727. Glasgow Robox, Tel: 221 8413/4.

Leeds Holdene, Tel: 459459. Leicester Sumlock Services, Tel: 29673. Leighton Buzzard Co-ordinated Computer Systems, Tel: Heath & Reach 581/2. Lichfield Anglo-American, Tel: 481042.
Liverpool Microdigital, Tel: 227 2535/6/7. Rockliff Brothers, Tel: 521 5830. London Euro-Calc, Tel: 739 6484, 636 8161, 405 3113; Sumlock-Bondain, Tel: 250 0505, 626 0487, 388 5702;

The Xerox Store, Tel: 405 5659, 629 0694, 588 1531. Manchester Automated Business Equipment, Tel: 432 0708. Holdene, Tel: Wilmslow 529486, Microdigital, Tel: 832 6087.

Newcastle Thos Hill International, Tel: 739261. Newport Micromedia Systems, Tel: 59276. Reading CSE Computers, Tel: 61492; Sintrom Electronics, Tel: 85464.

Royston (Herts) Electroplan, Tel: 41171. Sheffield Microdigital, Tel: 750977. Siough Crellon Electronics Ltd, Tel: Burnham 4300. Southampton South Coast Business Machines, Tel: 22958.
Sunderland Thos Hill International, Tel: 42447. Tunbridge Wells D. J. Herriott, Tel: 22443/4. Wallingford Midas Advisory Services, Tel: 36773.

Watford Automatic & Electronic Calculators, Tel: 31571. Woking Petalect Electronic Services, Tel: 69032. Worthing Office Machinery Engincering, Tel: 207292.

CHANNEL ISLANDS: Absolute Electronic Systems, Tel: Jersey 77070.
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HOW A LITTLE
BUSINESS GOT THE
HOMEWORK

DONE.

Whether you want to enjoy a little
mental gymnastics or teach yourself

to program we're probably in a . \ \
prime position to advise you on your at —y
choice of Computer. v
We've been installing and programming is detailed below:; and of course we've got
complex business systems for a year now, all the software, peripherals and stock to
and we apply the same degree of experience go with them. So why not come along
to our personal software. and see for yourself — we'll be pleased
A sample of our wide range of hardware to discuss and advise.
CHOICEOF MONTHLY PAYMENTS
MONTHS 24 30 36
NET VAT Total Deposit APR 34.2% 33.8% 33.2%
48K Appie ll 725.00 108.75 833.75 83.37 4187 35.62 3142
48K Sharp MZ80K 450.00 67.50 517.50 EIVE 25.99 22.12 19.51
64K Sharp MZ808B 1095.00 164.25 1259.25 12592 63.24 53.83 47.48
5K Commodore VIC20  169.57 25.43 195.00 19.50 10.48 9.09 8.13
16K Commodore Pet  460.00 69.00 529.00 52.90 28.42 24.66 22.04

INSTANT CREDIT UP TO £750
P E T QUANTITY DISCOUNTS

- ]

y T
' &
SHARP MZ-80K :r-

COMMODORE PET

South West Technical Products
5109 Computer System including
128K RAM, 2 Megahertz

processor with full unifiex
operating system and 2% E P\ E
megabytes disc storage on

8" disc drives. RAM Computer Services Ltd

5 - 15-17 North Parad
VIC20 Special Offer Price BRADFORD BO! 3L

£ commadore £3995 + VAT Telephone: (0274) 391166,
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NEWSPRINT

The Last One —the program
which writes programs — was
given its first British showing
at a crowded press con-
ference last month. And by
the time you read this (or at
least fairly soon afterwards),
it should be on sale and
available on half a dozen
machines.

Since The Last One was
featured exclusively in Feb-
ruary’s PCW, two t%ings have
happened: DJ ‘AI’ Systems,
the company set up to
develop and market TLO,
has launched a reputed
$1 million advertising cam-
paign and hired a team of ace
programmers to develop
marketable versions of TLO
for various micros; and the
computing world has split
into two camps: those who've
been to see TLO and realised
its potential, even if the
development versions have
been rather ragged at the
edges, and those who’ve said
— in print, sometimes — that
it wasnt anything special/
couldn’t be done/didn't
exist/was a con.

The attitude of the latter
group was considerably
strengthened by TLO adverts,
which claimed it would
provide ‘all the programs
you’ll ever need for £260’°,a

At last -
The LastOne

claim considered wildly
optimistic by TLO critics.
And those who thought it
was a con were beside them-
selves when the end of July —
the promised delivery date —
rolled round and copies of
TLO still weren’t leaving the
DJ ‘AI’ offices in [lminster,
Somerset,

Now it’s by no means un-
usual in the microworld for a
product to miss its launch
date —in fact, it seems
almost mandatory. But when
you’ve made yourself as
public as DJ ‘Al’ has, and
when you’ve aroused con-
siderable controversy in the
process, it’s scarcely sur-
prising that missing your
release date should provoke
deafening cries of ‘I told you
so’ from your critics.

So what’s the situation
with TLO? Will it write all
the programs you’ll ever
need? Is it really different
from other micro packages
that write programs? And
when will it be on sale?

To answer the last one
first, DJ ‘AI’ managing
director Michael Falter was
hoping that TLO would be on
sale at the PCW show (this
was written three weeks
before the show). ‘We
thought we could get it right

TLO author David James in his element.

and ready by the end of July
but, because we’re such per-
fectionists, we’re not pre-
pared to let it go while
there’s still something not

uite right with it,” he said.
‘It’s to everybody’s benefit
in the long run.’

What this means is that
work on tidying up TLO and
preparing versions to run on
various machines has taken
longer than anticipated. To
understand how this situa-
tion has arisen, it’s necessary
to look at the background to
our story in February’s issue
(which itself explains the
background to how TLO
came into existence).

When we received our first

- phone call from TLO author

David James last November,
The Last One didn’t even
have a name. It was an
interesting development

roject which had ‘spun off’
rom David’s work on arti-
ficial intelligence and David
had, in fact, become quite
bored with it. In fact, the
way he felt then, PCW could
have published the program’s
listing and that would have
been the end of it. David had
spent so long immersed in the
program that he couldn’t see
any end to it; Scotty Bam-
bury, his backer, could see a
light at the end of the tunnel,
though.

Scotty had had some con-
siderable trouble with the
minicomputer system which
he’d installed in his tyre com-
pany. He wanted a way of
enabling himself, an ordinary
businessman with no previous
computing experience, to get
the system to do what he
wanted it to do without the
time, expense and hassle in-
volved in getting a software
house to write special pack-
ages, If computers were so
damned clever, he reasoned,
why shouldn’t they write
their own programs after
being told the requirements
in plain, non-technical
English? And, if his computer
could be made to do this,
why shouldn’t other business-
men be able to obtain the
same service?

David’s program-writing
routines seemed to be just
what Scotty needed and he
thus backed David’s develop-
ment work, which involved a
lot of tidying up to make the
system user-friendly, and the
production of versions to run
on different machines.

Guy Kewney, editor of Datalink, brings his latest compilation of
news, gossip, rumours and hard micro-facts.

At this point, Scotty then
had several options. He could
have sold the program listing
to PCW — but this wouldn’t
nearly have compensated for
the considerable time and
money invested by him and
David.

He could have set up a
time-sharing bureau, allowing
access to the program-writing
routines for those willing to
pay. This, though, would
tend to restrict access to DP
people and wouldn’t —in
Scotty’s view — liberate users
from the DP industry’s
‘tyranny’.

The third option would
have been to sell it at a high
price to those who could
afford it, but this would
similarly prevent end users
from benefiting.

Thus, Scotty chose a
fourth course of action, to
his mind the only one
possible, and decided to make
the routines available as
widely as possible at a reason-
able price.

By the time the PCW
article was written (mid-
December last year), Scotty
had christened the product
‘The Last One’ and at this
time we realised that Scotty’s
ideas on marketing tactics
were far, far removed from
traditional computer industry
techniques. He has, in fact,
adopted the sort of ‘cavalier’
attitude towards selling TLO
that he has used successfully
for years in selling tyres.

The first the outside world
heard of The Last One was in
our February article, which
came out in mid-January. We
sent copies to a number of
papers and magazines — both
computer trade press and
more general publications —
as we figured that any follow-
up stories would mention
PCW (one trade rag did, in a
storm of childish abuse, as
they clearly didn’t believe in
TLO).

Reactions to TLO varied
from ‘I want one’ to ‘Non-
sense’; the story spread
around the world and we had
a few hectic weeks handling a
deluge of phone calls. Before
Scotty & Co made their final
decision to market TLO as a
commercial product, David
James and David Tebbutt had
promised to present a paper
on TLO at a conference
session at the West Coast
Faire in San Francisco.
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causes the signal lines to
flicker and introduces
untraceable errors.

Now it is one of the great
strengths of the Sinclair-
design that it is impossible
to enter a faulty instruction,
because the Basic won’t
accept it. However, on older
designs, where fault checking
only occurs when you type
RUN, you do at least pick up
faults that have crept In later.
On the Sinclair, you’re stuck
with them and occasionally,
you can’t pick them up.

On the Sinclair, they are
assumed to have been purged
before digestion. Just
occasionally, they completely
poison the machine.

So far, I've received rather
fewer complaints about the
ZX machines than I expected
given human frailty and the
very large number made and
sold in a very short time.

Most complaints involve
late delivery, where.I can
sympathise with the frustra-
tion. But I do find it a bit
hard to understand why only
four or five people have
bothered to-complain about a
software bug.

> N

am.

made, things really started to
hot up. Machines were
borrowed, someone was
appointed to prepare the
documentation and a soft-
ware house was contacted to
help in ‘tidying up’ TLO and
preparing versions for other
machines. Now at this point
we start to dip our toes into
hot water, for it appears that
there was some disagreement
between DJ ‘AI’ Systems and
the software house; as this
disagreement may, by the
time you read this, be subject
to legal proceedings, we can’t
elaborate. All we can say is
that, as a result, DJ ‘AI’ had
to hire a team of program-
mers to carry on with the
conversion work and this
appears to have been the
cause of TLO missing its
launch date.

On a visit to Ilminster
towards the end of July, we
were able to see a ‘pre-
production’ version of TLO
in action. Yes, it works. Yes,
it had been considerably
tidied up since we had first
seen it and yes, it’ll probably
be a reasonable product when
it appears — watch this
space!
by David Tebbutt and Peter
Roduwell

'81
bug-sorting

Users of the Sinclair ZX81
must be a very uncomplain-
ing bunch. Uncle Clive has
cheerfully admitted that
there is a bug in the new
ROM of the ZX81, the chip
that gives the machine a lot
more power than the ZX80.
The bug comes in the
form, he says, of a dud

memory bit. ‘Four or five
people have been in touch
about it,’ he added, blandly.
The way to tell if your own
ZX81 has the bug in is to
ask it to PRINT SQR(1/2)
and see if the answer makes
sense. He also admitted to a
problem with the add-on
memory box, which, he says,
he has cured. The problem,
says Sinclair, was caused by
dirt on the copper contacts
between computer and
memory and has been cured
by putting a special lubricant
on the memory socket at the
factory.

Now the strange thing
about these two faults is that
everybody I've met who
has a Sinclair machine with
the new ROM has the
arithmetic bug, and
everybody who has the add-
on memory says you have to
be careful using it. And the
‘dud bit’ problem has
impressed Sinclair as serious
enough to develop an add-on
fix circuit, which he will
add to any faulty machine
sent in. That isn’t the sort of
thing I'd do for only five
complaints, but then I’m not
as meticulous as Uncle Clive.

The problem with the
memory expansion isn’t quite
as easily cured as the Sinclair
Lubrication Service seems to
think. It is true that before
the cure, a ZX81 (or ZX80)
with this add-on box used to
just go mad for no apparent

-reason and start moving text

up and down the screen,
flickety-flicker; now, it
doesn’t.

But that doesn’t mean you
can pick up the machine and
move it around. The memory
block hangs onto the printed
circuit board itself and flaps
about. This occasionally

‘plumbed

IBM micro
launched

IBM has deeply infuriated me
by launching a cheap micro
earlier than I expected and by
producing an impressive
design which should last for
many years.

The key to the new
micro is the processor
chip, ostensibly an ordinary
8-bit processor (if a fast one)
like the chips that power the
Petappletandy machines, but

.one which can be turned into

a much more flexible one
without changing any of the
software written for it.

The system itself,
however, is obviously not
intending to sweep the world
in the first month. At a price
of $3000 for a system
with one disk and only 16
kbytes of user memory, the
IBM Personal Computer
undercuts none of the top-
sellers. And with one
standard program (Visicalc)
it is obviously very useful,
but without CP/M or any
language but Basic (yet) it
seems that IBM is going to
get into the water carefully,
no splashing until they know
how deep it is.

Once the depth is
however, the
machine looks to have
amazing scope. The Intel
8088 processor will run the
same machine code instruc-
tions, direct from memory
to processor, as the bigger
Intel 8086. More to the
point, perhaps, it will run the
more.- advanced, but similarly
compatible versions of the
16-bit 8086 that Intel is
planning over the next few
years.

As things stand, in the
micro world it isn’t possible
to close down one program

-if it is intended to allow

(say a word processor) and
start up another (say a stock
control program) with any
guarantee of beinﬁ able to
restart the first where you
left off.

A proper multi-tasking
system on a cheap micro,

two users to run two
programs on the same
processor, is silly. However,
its value in allowing one user
to run two programs, switch-
ing from one to the other,
could be enormous.

Enthusiasts who complain
that there already is a multi-
tasking operating system-
(MP/M) are assured that it
isn’t up to the job. That’s no
criticism of Digital Research,
who wrote it: the normal
8-bit 8080 family micro just
isn’t able to run a safe opera-
ting system. Normally, multi-
tasking executives run.in sec-
tions of memory that users
can’t get at and use machine
instructions that users can’t
use. On today’s primitive
micros, even the Intel 8088
and 8086, there are no such
privileged instructions or
areas of memory. But on the
future descendents of the
8086, there will be.

At that stage, IBM will
suddenly find itself in a
very stroniposition. At the
moment, there is almost no
software for its machine:
beyond what it has prepared
for the launch — but in four
years’ time, it will have a
16-bit micro with a mass of
software, and a workable
multi-task executive.

- very different league. It is a

Minimakers
in microwar

Apparently a ‘horse before
the cart computer’ is one
where the manuals were pro-
duced first, then the software
written, and then the hard-
ware was developed.

The machine in question is
an American micro which
British minicomputer builder
CTL hopes will let it catch
up with its home rival,
Digico. Digico recently pro-
duced a rather nice little
micro of its own design, and
its Prince (as the company
called it in Wedding Year) is
building up a dealer list.
When it is widely available, it
should sell well, since the
price is nice for what you
get. And it must have made
near neighbours CTL in
Hemel Hempstead a bit
jealous.

The CTL machine is in a

powerful machine, using a
16-bit processor, and you
have to be fairly wealthy to
buy one because the smallest
model in the series costs
£10,000.

By 1983, CTL hopes to be
selling at least 100 of these
machines a year — two per
week — estimating the market
for ‘desk-top minis’ at £100
million annually now and
wanting a tenth of this.
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IFANY OFTHEFOLLOWINGWORDSGIVE
YOU ABUZZ. .. ANALYSIS STATISTICS DE
SIGN PLOTTING GRAPHICS REPORT WRIT
ING SPECIFICATIONS SCHEDULES COSTING
PLANT MAINTENANCE PRODUCTION CON
TROL SIMULATIONS IEEE INTERFACING IN
STRUMENT CONTROL MONITORING TERM
INAL COMMUNICATIONS PAPERTAPE READ
ING PUNCHING & EDITING SELF PROGRAM
MING BASIC ASSEMBLER LANGUAGE MA
CHINECODE...GIVEUSABUZZ(ORSEND
BACKTHECOUPON)

The micro comes of age. The PET has come a long way since micros The PET has track record. We've been involved with electronics
were regarded as toys. It's designed and built for demanding work and this for over 20 years and there are now over 40,000 PET installations in the UK.
shows in the 32K memory and 80 column screen as well as in its impressive We manufacture our own microchip which is happily accepted and used by
disk capacity. When it comes to languages, you'll find the PET fluent in makers of other well-known microcomputers.
BASIC, PASCAL, FORTH, COMAL, LISP, PILOT and ASSEMBLER. You get nationwide dealer back-up with Commodore.

It can be used as a complete system in itself, or can be linked to other What'’s more, many of our dealers have specific expertise — which
PETs or amainframe. means they can advise on anything from business systems to specialist

Who needs PET? And why? The list above speaks for itself, but technical applications. So, if your particular problem is of a highly specialised
that’s only part of the story as the PET now has over 600 applications. It’s nature, it may be best to contact our Information Department direct. They
good news for any engineer who's tried to get evenamodest o - will then recommend the dealers who understand —
budget approved — the PET is very acceptable to the most : ' and who speak your kind of language.

What does all this cost? Not alot. In fact, our
computers start at £200 and go through to £3,000 —
and that will buy you a complete system.

Which is just one more reason why any

professional worth his salt would be interested in a
microcomputer that's made its name in the business
world ... butis far more than just an efficient
business brain.

sceptical of money people.

It’s an attractive proposition, too, to DP
professionals who need their fingers on the pulse and are
fed up with waiting for their turn on the company
computer.

In fact, it's the nearest thing to the all-purpose
computer for everyone. An extravagent claim? A
demonstration
canprove it to
be true.

AN Recunr 3
Tiappsy chint L T m————_——— »

A om o m v w o osa n

Send to: Commodore Information Services, P.O. Box |09, Baker Street. High Wycombe.

x Tel: Slough 79292, |
I'd like to know how a Commodore PET could give me a buzz.

I Name o

e | Qulte simply, Britain’s biggest
ja - 1 Selling microcomputer

[ O i S e, =L
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Holdene Ltd
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MORLEY, 522181
Computer Centre (Sheffield) Ltd
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Estate Computer Systems
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MANCHESTER, 061-2364737
Computastore Limited
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MANCHESTER, 061-872 4682
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MANCHESTER, 061-228 1637
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UVERPOOL. 051-52) 5830
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SOUTHPORT, 77783
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Tharstern Limited
BURNLEY, 38481
Preston Computer Centre
PRESTON, 57684
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Radan Computational Ltd
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Calculator Services & Sales (Bristol) Ltd
BRISTOL. 7794523
Sumiock Tabdown Ltd
BRISTOL. 276685
T & V Johnson (Microcomputers Etc) Ltd
BRISTOL. 422061
A.C. Systerns
EXETER, 71718
South Coast Business Machines Ltd
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Devon Computers
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AC Systems
PLYMOUTH, 260861
JAD Integrated Services {Plymouth) Ltd
PLYMOUTH, 662616 & 29038
} M. Computer Services Ltd
TRURO. 71626
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Sumiock Tabdown Ltd
CARDIFF, 41361
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Reeves Computers Limited
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Computer Supplies (Swansea)
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Holdene Microsystems Ltd
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Northern Ireland Computer Centre Limited
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Sources in America say
that the machine sells well
under the name of Conver-
gent Technologies there,
but even with a free method
of linking up to 16 machines
plus communications
software to let them talk to
conventional mainframes, it’s
hard to see what it does for
UK users that a Digital
Equipment mini with proper
user partitioning can’t do.
The price and the network
alone aren’t enough.

What would make it really
attractive would be a single-
user, screen plus-floppies-only
version for £1500 or so, to
get a few trial machines in
and get users hooked. But
that would look like the
wrong sort of market to

CTL and Convergent. Details
on (0442) 3272.

Red faces
at BMA

Much to the embarrassment
of the British Medical
Association, two weeks after
publishing a stern call for
improvements to ‘data
protection for personal
medical information,’ it was
caught with its files open;
an insurance company was
found to be accessing names
and addresses from the BMA
computers,

The BMA described this as
an administrative mix-up. I
suppose you could say it
proves the Association’s
point: ‘The BMA is
concerned that proposals for
standardisation of names and
addresses and other informa-
tion to facilities transfer
betweeh Government compu-
ters may seriously
compromise the principle
that information gathered
from a person for one
purpose should not be used
out of context or for any
other purpose without
consent.’

Micro makers
v government

British micro maker Transam
is lobbying hard to erase the
Government decision which
says that Civil Servants can
buy Apples made in America,
but not Tuscans made in
Britain. Its agitation has
finally provided an unofficial
explanation of how the
strange situation arose, and
the scent of a promise that it
will be changed in less than a
year’s time.

Behind Transam are
several other British micro
builders, in the shape of the
new British Micro
Manufacturers’ Group
(BMMG).

The explanation does
concede the point that the
decision was deliberate, I

spoke to the senior Civil
ervant whose name was
given and pointed out that
the Central Computer Agency

had run two'very small ads,
which merely asked for
tenders for ‘a contract’ and
pointed out that this would
lead to follow-up orders.

First, I said, did he
realise that some
manufacturers hadn’t noticed
the ad? And second, did he
not think it was daft to leave
out the rather important
corollary of the contract —
that if you didn’t get this
one, nobody in Government
departments would be
allowed to buy your
machine?

No to mince words, he
admitted that the choice of
tactics was deliberate. The
logic was simple: some people
had machines just off the
drawing board, not yet in
production, or in short
supply. If a grand announce-
ment were made saying ‘This
Is The Great Race For
Government Approval’ then
all these paper machines
would have been tendered.

And he made the point
that every machine on the
approved list has to be
supported by trained
engineers. Yes, in the event
it appeared that the ruling
was unfair to Transam, but
did I not realise (he asked
me) that the list was onl
in force for a year, and
realise what it would cost
to set up support for every
possible UK built machine?
‘Our job is to protect the
users inside the Civil
Service,’ he ended, not to
support British Inéustry — we
aren’t the Department of
Industry

He’s right, of course, but I
wish the Americans took the
same approach to UK hard-
ware as he does to American.

Anyway, the group of
British manufacturers (which
does include some that are
approved) has decided to step
up its campaign by including
those insignificant people
such as Acorn and Sinclair,
who make the odd machine
but charge less than £2000
for them.

Details from Julie
Hamilton, BMMG, PO Box
2, St Neots, Huntingdon,
Cambs.

The
evaluators

The almost impossible task of
finding a useful piece of
cheap software has been
tackled head on by a new
team, set up inside the micro
distributor Digitus to evaluate
software. This is no leg-pull;
it is an attempt to set up
standards by which software
can be judged, and to publish
a catalogue showmg how
various packages measure up.
In charge of the pro'ect
is Peter Wolfdenden, (He’s
the guy with the glasses in the
pic, sitting down.) His Soft-
ware Products Group will
select cheap software
packages (some of which will
not be cheap, of course, by

PCW 57



A — NEWSPRINT |

The Digitus team — see ‘The evaluators’.

our micro standards) and

test them on the following
points: whether they use
plain English commands;
whether the product is of real
practical use; whether the
documentation is clear;
whether it is easy to use; and
whether it can be crashed —
that is, if pressing the wrong
button at the wrong moment
can destroy all the hard work
of the previous half hour.

If a product comes
through this checkout okay,
then give it a trial at some
genuine user’s office. And if
they stand up to this, says
Digitus, they go into the
approved list, providing the
supplier helps properly with
any problems.

It sounds great to me, or
I wouldn’t have given it so
much space, but I have to
admit that I can see a further
step that is needed in this
exercise, Once the list is
available, it will be of great
help to a lot of people but
it can hardly be exhaustive.
For a start, the first two
machines to be listed are
Apple and those running
under CP/M — which makes
it so much waste paper for
PET, Tandy, Acorn (etc, etc)
machines,

Second, and more impor-
tant, the list will effectively
be a catalogue of Digitus
software, Unless a miracle
occurs, there will be other
software suppliers, some pro-
ducing their own stuff, some
importing or distributing
overseas stuff, and some
produced on a publishing
basis by people such as
Ad Harding (Molimerx) or
The Software House, or SBD.
It’s a fair bet that not every-
body will have all programs
at their command, and some-
one without Wordstar will
speak well about Easywriter
without necessarily proving
that Easywriter is ‘better’.

And if Digitus writes its
own PERT package and says
it is the best, nobody will
know whether that is
unbiased pride or partial
praise,

We will have to wait until
somebody with enough
money and sense comes for-
ward to offer a suitable in-
dependent expert a plat-
form from which to launch a

Catalogue of Catalogues, to
work with all the software
wholesalers and publishers
and to compile a
compendium,

BBC micro
builders
named

The BBC. has selected the
builders of its micro. At least,
the designers have selected
them.

The machine is to star as
the workbench of a series of
programs on How To Micro-
compute early next year and
the Acorn design has been
attacked most powerfully as
‘unbuildable in the time’ —
on the fairly solid grounds
that Acorn doesn’t have a
big enough factory.

Now it has selected two
mass-producers of
electronics: audio company
Cleartone and computer
assembler ICL (yes, that
ICL, International Computers
Limited) who thus get into
micros on the navvy level.
Surprise. Cleartone starts
first, hoping to get 1000
machines built in September.
By November, ICL Logiclayer
hopes to have built a further
2000 machines. Good luck
to you all; I'm certainly not
going to make any rash
guesses or predictions on how
it’ll go, except for the certain
fact that luck will be needed.

Not to worry: the BBC is
showing it three times a week
(each episode, that is) but is
carefully arranging times
when as few people as possi-
ble are looking. This way,
they hope to keep demand
for the machines in reason-
able limits the first time
round, and hopefully this
way they’ll find out what is
wrong with the hardware
and software in the hands of
relatively few people. Then
they can repeat it in more
populous slots a few months
later.

By then, maybe, I'll have
got the answer to a simple
question: if I record a BBC
TV program about micros
on my common-or-garden
home video, will I record the
Ceefax lines that contain the
software and pick them up

later on playback?

And will my BBC
computer not interfere with
the video machine the way
my Acorn and Sinclair
machines do?

Watch these spaces for
answers.,

New micro
from HP

Hewlett-Packard has asked
the world for an astonishing
£4400 for its latest micro-
system, including processor,
two small disks, the CP/M
operating system, and a
thermal printer,

At the time of writing,
I’ve still not sat down in
front of the HP-125, but to
be worth this price it must
be truly phenomenally easy
to use. And users must be
very sophisticated to appre-
ciate the need for ease of
use and probably won’t
realise how much they need
it, so I'm lost by the logic.

On the face of it, you get
a wonderful system for the
money. Always, Hewlett-
Packard computers prove to
be much nicer and easier to
use than any others, and I
see no reason to doubt this
one’s strong points,

For instance, control of
the system is by special
keys, which print their own
labels on the screen, These
‘prompt and guide the opera-
tor’, says HP, and on all the
other HP machines I've seen,
they certainly do. But that’s
controlled by software.

The screen displays the
contents of not just one but
five pages of memory, and
you can look up or down
into pages that have gone
long past or pages you
scrolled off the bottom of the
screen, It’s absolutely great
for testing out a program, or
looking through text. But
apart from the little memory,
which is cheap, the feature
is provided purely in
software.

The list of things provided
by software (some running on
an extra Z80 micro which
works with the main Z80) is
delightful, including Visicale
at an extra £118. But

software is a once-and-for-all
cost,

In other words, once you
have your software done, no
matter how good or how bad
it is, and no matter how
much or how little you spend
it, that is the end of the soft-
ware cost.

So if you sell twice as
many machines, then you can
charge half the price for the
software. And the machine
itself just can’t cost that
much to build; yes, it’s a nice
screen and a nice keyboard,
but that nice? So'why charge
the earth? To persuade the
few that it is wonderful? Or
to give some Japanese compe-
titor a blueprint from which
to work? Details on 0734
61022,

Where are

the Silver

-
Apples?

Details of ITT’s new micro-
system not having been
received by press time, you
will have to wait until next
month to read about the
replacement for the Silver
Apple. The question of ‘what
happened to the Silver Apple’
is even harder to answer.

Originally, ITT very kindly
condescended to help little
Apple launch its little
machine into Europe by
taking on a distributorship.
Plainly, it wouldn't sell as it
stood, so ITT generously
made one or two improve-
ments — slowed the system
clock a bit, adjusted the
power supply, and put an
extra bit of memory in to
give proper British colour,
among other things.

A year or two later, it
became clear that the ITT
version was the minority one
and that one or two Apples
had been sold, here and in
America, to people who had
thoughtlessly written
software which didn’t run
Eroperly on the ITT 2020.

xactly how many Silver
Apples are lying around still
is a tricky question to answer
since ITT is loath to talk
about them. Understandably,
it feels that if it admits that it
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If you service or maintain a range of
computer peripherals OASIS 820 is the
cost-effective and logical solution to
your control and exercising probiems.

OASIS 820 uses firmware
application  Peripheral  AlLgorithm
Modules (PALMs) to configure the
keyboard to control various computer
peripherals. To test a printer, plug in a
printer PALM — for a floppy disc drive,
a floppy disc drive PALM. The same
principle  applies to terminals,
accessories such as front feeds, hard
discs, cartridge tape drives, etc. As
and when different new peripherals
have to be supported more PALMs can
be added to the library.

A

g0 =

the revolutionar'y multiperipheral
exerciser in a briefcase
-tests virtually any computer peripheral

Each PALM comes with a set of
instructions so that various drive
routines within the PALM can be
selected from the '‘soft’’ keys on the
keyboard. The operator is prompted
through the tests by a display panel so
that progression through each test can
be constantly monitored.

OASIS 820 is designed and built completely in Britain and patents are applied for.

HAL Computers Limited

57 Woodham Lane New Haw

Weybridge Surrey KTI5 3ND
Telephone: Weybridge 48346/7

7/,

/

o

OASIS 820 is not only low-cost in its
basic form, but is aiso flexible and
expandable. Each briefcase will hold
several PALMs and interface cables so
that an engineer can carry, in one
hand, all of the peripherai driving

‘equipment which he needs. Because

OASIS 820 replaces any number of
test boxes, the cost per function is
minimal so that a Service Engineering
Department can plan ultimately to
have one briefcase for each engineer.
In the field of peripheral testing this
gives OQASIS 820 the lowest cost per
function in the industry.

For more information on this

" revolutionary new product contact us

at the address below.

//
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EP4000 EPROM Programmer/Emulator — Not just a
programmer.

Programs a wide range of EPROMs without personality cards. Video
output for editing and LED display for stand alone operation. Standard
interfaces include RS232C, 20mA, TTL, cassette, printer and DMA. In
EMULATION MODE EP4000 replaces your in-circuit PROMSs for program
development and makes changes, entries, edits simple. Accessories
include Bipolar programming modules, multi EPROM simulator adaptors,
bufter pods, ERASERS, Monitors, 2764/2564 programming satellite, printer
and production gang programmers.

EP4000 programmer/simulator £545.00 P4000 production programmer
£545.00(9 sockets) Eraser£78.00 Monitor £88.00  Printer £395.00

Microtek MT80

Probably the most reliable small matrix printer. To coincide with the move
into our new factory we are offering these at clearance prices. 9 X 7 matrix,
upper and lower case — one only ARABIC — , extended print, 40,80,132
column, 125 CHARACTERS PER SECOND.

Parallel MT8OP £395.00 Serial MT80S £445.00

Cables available for all of the popular micros.

DYSAN DISKETTES. Indisputably the best you can buy.

30,000 diskettes in stock. As well as the standard range of diskettes for
Apple, PET, TRS-80, etc, we also supply pre-formatted for: CPT 8000,
Micom/P5002, allIBM, AES/Lanier, Atari, Nexos 2200, Wang, Zenith and
P2000. Forimmediate delivery callour HOTLINE... Weybridge 483467

The Revolutionary New 8” Thinline

Tandon's revolutionary new 8 inch floppy disc drive is only half the
thickness of earlier drives so that you can pack twice the storage into the
same space. In addition a new method of construction allows the drive to
constantly compensate for changes in temperature and humidity so that
real capacities of up to 4.M.bytes are now achievable in the usual 8 inch
floppy disc drive envelope size. The TM800 series drives require only D.C.
power (5v and 24v) so that they run cool and no changing of pulleys and
belts is needed for manutfacturers who want to ship products abroad.

Our new low profile packaging, designed and built in the U.K., complete
withpower supplies makes incorporation into, oraddition to, existing
systems simple

APPLE Il & TRS-80 COMPATIBLE MINI FLOPPIES

This is our popular TM 100 series mini floppy.

Tandon make 40.000 of these a month. Available as bare drives and
packaged in single and dual cabinets with power supplies. Capacities
from 100K.bytes to 1 Mbyte per drive! Compatible with TRS-80, Video
Genie, SUPERBRAIN, Horizon, Zenith, SWTP, Heathkit etc., and supplied
as the standard drive with many of these systems.

TRS-80 compatible DUAL UNITS 40 track £399.00
{incabinet with 80track £549.00
power supply) SINGLE UNITS 40 track £219.00
80 track £289.00
APPLE Il Compatible Single disc £249.00
Dual disc £488.00
APPLE Controller board DOS 3.3 £POA

Prices exclude VAT and delivery charges

SPARE PARTS SERVICE AND TRAINING

We carry a complete stock of emergency spare parts for Tandon disc
drives and we can fix any drive on a short turn-round. All final testing is
carried out on an in-house ATE drive testing system which can run 73

separate diagnostic programs to ensure that your drive leaves us in cam’te’s ] ,ted
absolutely tirst class condition. A less complex calibration service is also HAL L'm
available. Full product support exists for genuine OEM customers and we 57 WOOdham Lane New Haw

run single day training courses at regular intervals. Call our service

engineering department for further information. Weybridge SUI"'ey KT ’5 3~D
Saics Engineers wil bapiessaio selp youwith anpaveriss. ! Telephone: Weybridge 48346/7
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Ournew Micro Winchester gives you from 5 to 20 M.bytes of
hard disc storage from as little as £1425.00 for a complete
ready-to-go, plug-in system with software.

Floppies and larger more expensive hard discs are no
match for our new drives which pack enough data to run
serious business or technical applications software
into a mini-floppy size 5% "’ unit. Yourdata is
protected in the sealed enclosure making diskette
handling problems a thing of the past. The disc is fast

— 40times faster transfer rate than a mini-floppy — | a A
yet fits into the same space and so can be used as a asad ﬂa t‘%

replacement or an enhancement. BT "‘-’“\@Q‘%&%ﬂ
> TS e W

Controllerbility’

Our controller comes with a range of adaptors to plug on to
most popular micros and there are more adaptors on the way. It
supports two discs with ease and while others are struggling with
less stable analog data separators and speed-eating error
correction circuits, we use a high performance digital design which
literally locks into the data stream and stays there. Incidentally we
also sell digital data separator cards to OEMs. Real time and multi-
tasking applications benefit from the controller’s interrupt
capability and macro level command structure and the OEM
version features a simple software interface and CP/M 2.2 BIOS
with extensive development aids. The software comes on either
5% " or 8” diskettes together with Boot PROMs.

Service and Support

If you are impressed with the specifications so far, there is L
more to come. Our packaged sub-systems are assembled LS
in-house and they carry a full one year parts and labour

warranty. Our controllers are built completely from TTL
logic — there are no fancy chips — so we can fix them if
they ever break-down. Dozens of floppy disc drives go
through our workshops every month and we are well
known within the industry both for our training courses
and our heavy investment in computer based disc test
equipment. If your Winchester ever stops
working you can depend on

7. M

D M
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got fired by Apple as a distri-
butor, people won’t want the
Silver Apples and, also under-
standably, feels that if people
know that nobody wants the

things, then even more people
won’t want the things,

I would have thought that
the announcement that ITT
had a thousand or so in
storage would be a good idea.
At half price, they could
suddenly become very attrac-
tive, and could all shift in a
month, Instead, I think we
will see interesting deals.
Templeman Software’s
integrated stock control and
reordering system may be one
of these, For less than £4000
plus VAT (ie over £4000),
you get a processor (Silver
Apé)le) plus display and disks
and printer —and
Templeman Software’s soft-
ware., My guess is that the
markup on the software is
higher than you think, even
with a reasonable printer. But
nonetheless, it’s probably a
good deal providing you
don’t think you’ve bought
an Apple. Details on (0789)
66237.

New
characters

There are a whole new set

of characters which any PET
user can display by buying
the Avon Computer Rentals
Alpha Pluscharacter
generator, This, Avon Rentals
assures me ‘is not a hoax,
This is a plain straightforward
fact with no catches.’

The fact may have no
catches, but I'm afraid you’ll
have to get their little leaflet
to be sure about the plain and
straightforward part. For
around £70, you get (I think)

four character sets in addition.

to the normal letters and
numbers and shapes displayed
on a PET screen. And now,
in addition, the device can
now be programmed to make
all four sets of characters
appear on the screen at the
same instant, line-by-line.

You can even play snakes
and ladders race cars, it says,
but for the life of me, I can’t
see how you can do both
together, line by line (see
photo below)?

Details on (0454) 415460.
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Not so EEEsy

It should not be mistakenly
assumed that, because the
Apple II now has its own
(optional) IEEE bus connec-
tion and because the IEEE
bus is most used to connect
computers to instruments,
that this makes it easy to

connect the Apple to instru-
ments,

The point about the IEEE
488 standard is not that it is
easy but that it is standard,
This means that if an instru-
ment already has the inter-
face, you know exactly what
is coming down it. On this
basis many a Commodore
PET has been sold to labora-
tory technicians, since the
PET had the interface (with a
slight omission) from early
on, However the IEEE 488
bus is horribly complex and
many people involved in
connecting the PET to other
electronics have chosen to use
the ordinary user port instead
of the IEEE interface. It is
simpler to add just one device
that way.

The new product (the
interface) comes at £276
including VAT from any of
Microsense’s 400-odd Apple
dealers. Details on 0442
40574,

Future phone
fun?

To me, the most important
thing about the computer-
controlled telephone
exchange recently installed in
Woodbridge, Suffolk, is the
fact that it can handle
computer communications
without turning them into
squeaks and sqwarks first. . .
but there is another angle.
The big thing about
computers is that they use
software. And software
must be testable. So it’s
a pretty good bet that some-
body clever could, if they
were irresponsible enough,
try to find a way of phoning
up the exchange and testing
the software. . . and maybe
changing it?

Sharp notes

Music lovers can draw some
comfort from the informa-
tion that if the Commodore
VIC’s notes are out of tune,
it is not the fault of mathe-
matics. Despite my claim that
an octave was not an exact
doubling of frequency, the
truth will out: it is. Accord-
ing to John Aldred, a
computer musician of some,
er, note, I may be confusing
a natural scale with an even-
tempered one.

terminal.

All the fiddly bits around this naked screen are designed to

see if a finger is touching the glass. The idea is that a computer
can detect where on the screen someone is pointing and then
check what it has displayed at that spot.

All the programmer has to do is display something like
“‘Touch this square to hear the National Anthem’and then
wait for the finger to be detected before playing the Muppets
theme, through the system speaker. To use it, you need the
kit as provided for the Lear Siegler ADM 32 intermediate

The kit is available through the maker, Interaction System
Systems Inc of 24 Munroe St Newtonville, Mass 02160
(tel 617 964 5300) or through Lear Siegler agents.

To help composers use a
Sharp MZ-80K to write
music, Aldred has submitted
the foilowing table of
numbers which show how to
make it play in tune, It shows
differences between the two
scales, plus details of the
MZ-80K tuning as used by
Aldred in his MZ-80K
program announced two
issues ago,

‘Contained in the monitor
of the MZ-80K,’ Aldred
adds, ‘is a table of pitch
values which are directly
related to the reciprocal of
the frequency of the note
produced. As the information
in the monitor is copyright
I can’t give it in the table, but
it can be found on page 8 of
the Newbear monitor listing.’

So now you know.

Interval between Interval above C MZ-80K
successive notes Equal frequency
(Natural scale) Natural tempered MZ-80K (Hz)

(o] 1.000 1.000 1.000 261.64
9/8 = 1.125

D 1125 1.122 1.122 293.60
10/9 = 1.111

E 1.250 1.260 1.260 329.60
16/15 = 1.067

F 1.333 1.335 1.334 349.16
9/9 =1.125

G 1.500 1.498 1.498 391.85
10/9 =1.111

A 1.667 1.682 1.681 439.75
9/8 =1.125

B 1.875 1.888 1.886 493.58
16/15 = 1.067

(o] 2.000 2.000 2.000 523.28

Control your
washing
machine

Using computers for
calculating, game playing or
business data manipulation,
observes a British electronics
company, ‘doesn’t require
any knowledge of how a
computer monitors and
controls other outside equip-
ment. But now, the new
generation of technologists is
required to understand and
use microcomputers to
control all kinds of things.’

So the firm has started
out with a washing machine,
The firm, Feedback Instru-
ments, showed several of its
tutorial devices at the PET
Show ealier in the year. It
provides several ‘projects’
including control of a
stepping motor, of a
temperature monitoring
system, of a traffic light, of
binary input and output, and
something called a Project
Board — plus a washing
machine,

The projects use one of
several machines. If a plug is
the interface between the
CEGB and an electric motor,
then Feedback has plugs for
PET, Apple, Aim 65, ABC80
and planned plugs for Tandy
TRS-80, Research Machines
RML 380Z and even the
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Sinclair ZX81 ‘soon’.

The interfaces cost
between £45 (Aim) and £107
(ABC80). The board that
pretends to be a washing
machine costs £74, a nice
average from the ‘project
board’ at £45 to the tempera-
ture control system at £132,
and the plugs and boards are
all used at the Nottingdale
Technology Centre. That is
the centre for training young
humans in electronics, the
one that so impressed the
Prime Minister that she
ordered a whole set of them
for the rest of the country.
Details on (08926) 3322.

ment itself just in time to

put some money behind the
NewBrain and a new Grundy
subsidiary, Grundy Business
Systems. Smith is very
pleased with the deal, because
he hopes to supply Newbrains
between £200 and £300 this
year, and has all the people
from Newbury who worked
on the project originally.
Details on 01-977 1171
(Dealers only, for a while, I
would suggest)’

NewBrain
revived

Britain’s own portable (hand-
held) computer is not going
to die after all, as was feared
when Newbury Laboratories
abandoned its NewBrain
micro. Instead it is to be
rescued by the man who gave
it birth, Bob Smith of
Grundy.

Actually, the NewBrain
can’t be described quite so
simply. It was originally
designed (in outline at least)
by Clive Sinclair before he
split away from the National
Enterprise Board and
Sinclair Radionics. Then it
was adopted by NEB
company Newbury, where
Smith was managing director,
and developed over a year or
more, to last summer,
when it was announced., It
was then selected as the BBC
microcomputer, and when
Smith left Newbury for
Grundy, looked set for
success. Nobody who knows
will say what actually
happened to delay and even-
tually cancel production
plans at Newbury, but delay
and then cancellation is what
happened. Eventually
Newbury looked around for
someone to rid them of this
turbulent micro and Smith,
now doing exciting things
with Grundy, got together
with the NEB and NRDC.
Both these Government
bodies sponsor new ideas
in British industry, and they
were merged by the Govern-

Boost
for Prestel

A device, originally designed
to give owners of cheap TV
sets access to Prestel, has now
been improved to turn most
computers into Prestel
receivers, which could be
good news for you and for
British Telecom.

There’s a bonus for users
of machines like PET, Tandy
and Microtan machines,
because this product, the
Tangerine Tantel Prestel
Adaptor, produces Prestel
standard colour output.

That means that for the
Tantel cost of £170 + VAT
(around £195) you get colour
graphics as well as Prestel.

This may be the sneakiest
move yet in a race, that still
hasn’t yet started, to become
the UK’s dominant micro
supplier, Tangerine has been
a long underated range of
micros, with a very loyal
following but without the
glamour and big headlines
that Sinclair and Acorn have
generated.

The Tantel, it should be
remembered, also attaches
your computer (or TV) to
the phone lines. As of today,
it can only talk directly to
Prestel, but the chip that
controls the phone line is
(ﬁxite capable of doing more
than that; with a little altera-
tion to the supporting
software and addition of
some special circuitry.

At the same time as the
Tantel offer, Tangerine has
put together a rather more
detailed-output graphics
card for users of its own
range of systems. This
provides 256 by 256 pixels,

using 8 kbytes of memory
(included on the board) and
allowing mixed text and
graphics.

Cost around £92 includ-
ing postage and VAT; full
details on 0353 3633.

most of this into a £400
board that fits on most Z80-
based processors, including
the S100 machine, the Z-Plus,
which the company imports
from America. Details on
01-874 1171

Fast words

It is possible to send six
pages of text from London
to Boston in two minutes,
for four pence. The trick,
according to Rostronics, who
has done it, is to use

Prestel.

The product which,
Rostronics says, makes it all
possible is one it picked
up through former director
John Barton, who is
marketing several products
abandoned by Cherry Leisure
when its old viewdata sub-
sidiary, Sparrow, went under
earlier this year.

The device isn’t actually
designed to send messages to
Boston, but to give ordinary
Beople the power to edit

restel pages. Working with
the Government’s own Prestel
service, Rostronics launched a
device which could disguise
itself as the Government
editing terminal. Built
into it is the Laser editing
code and software which will
take a page, and input a new
version according to changes
which the user enters at the
keyboard.

The obvious application is
Barton’s Hotel Information
Services notion of putting a
whole series of hotel chain
bookings on the system,
Booking agencies will use
this special viewdata terminal
to check for vacant rooms
around the country, and
when they find a suitable
one, will instruct local soft-
ware to book it. The editor
will find the appropriate
Prestel page, will delete the
vacancy shown, and then
transmit the new version to
replace the old.

However, there is the
new Mailbox facility on
Prestel pages, where users
with proper terminals can
enter a letter and have it sent
to all Prestel computers
around the country.

Rostronics has packaged

Nascom
link-up

A new chain of micro
retailers has been formed by
the six individual shops which
claim to have kept one of
Britain's earliest micro-
computers (the Nascom) alive
while the manufacturer went
bust.

The six dealers are already
known in the trade for their
joint advertising campaign,
aimed at users of the Nascom
machines and offering various
add-ons and replacement
boards.

Now they have banded
together a bit more formally,
which explains the name
MicroValue Group. It isn’t
a new company: it is a group
containing Bits and PCs of
Wetherby, Electrovalue of
Manchester, Business and
Leisure of Kenilworth
Henry’s Radio of Lon&on,
Target Electronics of
Bristol, and of course, the
Nascom originator himself,
John Marshall’s company
Interface Components in
Amersham, Details from
Brian Wingfield at
Wetherby 0937 63774.

New Editor

Peter Rodwell has been
appointed Editor of PCW

to replace David Tebbutt,
who has left to get his hands
dirty again in the computer
business, running a newly
established software pub-
lishing house. Peter has been
Deputy Editor for the last 18
montks and before joining
PCW worked for more years
than he cares to remember in
journalism and public rela-
tions before getting into
micros six years ago. Joining
Peter will be calculator
expert and computer freak
Dick Pountain, who becomes
Managing Editor.
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Weve raised the
standard but not
the price.

The new Microline 82A raises X-Data’s price /performance standard
higher than ever. At no extra cost.

Based on Oki's superb engineering tradition, the
Microline 82A is the result of a continuous
development program aimed at providing
highest performance at lowest cost.
Unbelievably at the same price as its best-
selling predecessor, the Microline 82, it offers:

O Speed — 120cps

O Clarity — 9x 9 matrix

O Throughput — enhanced logic seeking

O Style — true descenders L

O Convenience — rearandbottom paperfeed
The Microline 82A will challenge any other
printer available in this price range. With Oki
engineering to give total reliability.
And it has a sister — the wide-carriage

Microline 83A — which offers all the facilities of . ) ,
L . X-Data Limited, Marish Wharf. St Mary’s Road
the Microline 82A with a full 136-column 1 angley, Slough, BerksSL4 1HE

carriage. ; .
Plus lower cost. We've reduced the price by Tel: Slough 49117. Telex: 847728,

15 per cent compared with the Microline 83.

Price/performance is X-Data’s winning v
theme. Ring Jane Lindsay at Slough (0753) =
49117 for further details and prices or the name A

of your nearest dealer. Equipment Wholesalers
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WEIGH USUP-%,

Ur advantages: —
® S-100 g @ CAP Microcobol
® 12siots @ CP/M, CP/NET, MPIM

, ® TURBOCHARGER I for greater
e ilicroprocessor disc capacity and performance
® Real time clock for your CP/M software
@ Interrupt driven hardware ® BASIC, COBOL, FORTRAN,
® Double density, single or double PASCAL, C, LISP, APL, FORTH
sided 5” and 8" floppy disc drives @ Word Processing

(option)
® Tape back-up (option) Editor, Debugger and linker
® Cartrldge disc drives (Equinox 200) - @ Analog/Digital and Digital/
® 64KB Dynamic RAM with parity Analog interfaces
® Static RAM (option) ® Prestel/Viewdata
® Up to 384KB RAM (option) ® Mainframe/Micro
@ Two serial ports Communication
® Additional serial and parallel ® Networking

ports (option) ® CCTA Approved Systems

Built to high quality standards by IMS International
And consider the price-from £1750

® Powerful Utilities-Z80 Assembler,

INO

COMPUTER SYSTEMS LIMITED
Specilalists in Multi-user Microsystems
Kleeman House, 16 Anning Street, New inn Yard.

London EC2A 3HB. Tel: 01-733 2387 & 01-729 4460
Telex: 27341




YANKEE DOODL

There seems to be a few rumblings from
Apple Land, which are possibly more
upsetting to folks in Europe who are
being kept in official darkness than to
Americans who still see a very strong
company here. The two sources of
unease are worries over the status
of the Apple III and over some of
Apple’s tactics in marketing, particu-
larly  in regard to Microsense, the
British distributor.
_ The ‘official word’ is that an agree-
' ment for purchase hasindeed been signed
with Microsense and that the deal is
going ahead, but on a low key. The
(again official) reason is that Apple
wants to avoid drastic changes that
might affect the goodwill that Micro-
sense has established. Knowing nothing
about Microsense’s goodwill, I leave
judgement of that remark up to my
British readers. At any rate, the go-
slow policy is also tied up with
problems surrounding the Apple III.
Shortly after the Apple III was
introduced over a year ago, there were

“Software sells
hardware”
delays in the projected availability

here in the US which were supposedly
due to design flaws. One source evern
claimed that the Apple III's DMA
simply didn’t work. I cornered some of
Apple’s technical people at a reception
at last May’s National Computer Con-
ference in Chicago and asked about
that. They told me that there had
indeed been problems, but that they
were not fundamental design flaws,
rather minor electrical and mechanical
mistakes and problems that compromi-
sed the overall operation of the system
— things like flaky connectors and IC
sockets. They (once again officially)
assured me that the problems had been
identified and had now been solved.
And it is true that you can now go into
a store here in the US and buy an
Apple III and complaints about relia-
bility have largely ceased.

The reason that people in Europe
have not been able to get their hands
on an Apple III or heard much about
it is that Apple has been trying to iso-
late the problems to the US with the
intention of reintroducing, or ‘reposi-
tioning’ the machine before making a
big push in Europe. One of the big
problems with Apple III was that there
was little if any software to run on the

also run on Apple II. Why buy a $4000
computer when you can get one for

machine other than that which would,

Tom Williams reports on the American side of the microscene

APPLE Il ON ITS WAY

around $2000 that will run the same
programs? Apparently this elementary
subtraction equation sunk in with the
marketing people and they have been
keeping a low profile on Apple III while
frantically pushing a hardware and soft-
ware program that will be able to sell it

Steve Jobs of Apple:
“We’re going
to bury you”

effectively.

In the meantime, Apple has gotten
into agreements with Seagate Techno-
logy to supply 5%in Winchester drives
and has been pursuing a vigorous.soft-
ware effort. Software soon to be avail-
able will come from sources external
to Apple as well as from within the
company. When all this is ready and
orchestrated there will presumably be a
great convocation of the heavenly host
and the new image will be announced
with silver trumpet fanfares in Europe
and America. There is, however, no
truth in the rumour that every Apple
executive has had branded on his back-
side the motto: ‘Software sells hard-
ware’,

Apple has managed to get into
another lawsuit with one of its dealers,
charging it with unfair trade practices.
Computer Words, Inc has accused
Apple of encouraging its dealers to pur-
sue the educational market and then
circumventing the dealers by selling to
schools through a consortium run by
the state of North Carolina. The dealer’s
claim that the burden of service and
support placed on them by their con.
tracts with Apple makes it impossible
for them to compete with the kind of
volume and pricing possible with direct
sales from Apple.

The big boys
are coming

As competition in° the personal
computer world, look for IBM (that’s
not really news any more) and DEC.
DEC’s entry may well be the result of a
grudge. The minicomputer pioneer is
rumoured to be working on a.personal
computer code-named ‘the Falcon. The
project is said to have originated from a
remark by Steve Jobs of Apple, who,
while sitting in the office of DEC’s
president, in blue jeans with his feet
on the table, reportedly said, ‘We’re
going to bury you.’ This so incensed
the president, Mr Ohlson, that he called

in his engineers and ordered them on
pain of joblessness to develop an answer
to that piece of Californian impudence.
Time will tell. )

Another big-name entrant into the
personal computer arena that has
announced a product is Hewlett-
Packard. HP recently introduced a Z80,
CP/M-based desktop computer called
the HP-125. The computer is — with the
exception of the disk drives — contained.
in one of those pedestal-type terminal
cabinets so characteristic of HP, and has
a detached keyboard. The terminal por-
tion, which is controlled by another
Z80, supports dot resolution graphics,
communications and remote terminal
functions, and user-programmable. soft-
keys.

The machine has an optional thermal
printer that is contained in the top of
the terminal housing. Hewlett-Packard
supports the CP/M operating system as
well as Visicale, Microsoft Basic, and an
intelligent terminal communication pro-
gram that allows it to access databases
on HP-3000 computers.

The interesting thing about the intro-
duction of the HP-125 is the price —
$7460 for the computer with 5% in
dual disk drive and thermal printer.
Compare this with the Osborne 0-1
at $1750 which is also a 64k, Z80,
CP/M computer with 5%4in drives and
extensive software. The intriguing ques-
tion is how will two fairly  similar

Compare the
HP-125 at $7460
with the Osbourne

0-1at $1750

computers with such divergent prices
fare on the open market? Admittedly,
the 0-1 doesn’'t have the office styling,
the softkeys, the printer and the
graphics of the HP-125, but is that
really -covered by the $5710 difference
in price? Once again, time will tell.

On another quick note, the San
Francisco area is experiencing a blosso-
ming of Conference Trees. These minia-
ture teleconferences can now take
place on an Apple which has an auto-
answer modem and the Communitree
software. Dialing in can get you into
running conferences on all sorts of
futuristic topics from space, alternative
communities and political/privacy issues
to magic and Tarot-readings. I’ve been
particularly intrigued by .a conference in
which the users leave messages with
voice comments on publishers.
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“OLYMPIA

HELPED T0 SAVE
MY, MARRIAGE.

If you find yourself working later and later,
you must be seeing less and less of your wife.
Hardly the ideal recipe for a happy marriage.
- o However the solution is a simple one.

“zz“’\\‘.d,: 5 Enlist the help of the remarkable
| BOSS. The new desk-top computer
from Olympia.

It's been specially designed with
your needs in mind so you can make fast
accurate decisions today and plan ahead
for tomorrow.

o The BOSS stores your information.

Up to date. Ready for instant access.

Forinstance, sales by product group or
territory to monitor targets.

It speeds up order processing to give
your customers a better service.

It optimizes your stock levels and
improves your cash flow by identifying slow-
moving items.

And all this costs less than a company car.

You don't need specialist training.

Just plug in the BOSS and see how easy itis
to operate.

Maintenance is not a problem.

Olympia have a nationwide service network
just a telephone call away.

Quite simply, the Olympia BOSS desk-
top computer will help you stay on top and get
you home on time.

To find out more, fill in the coupon below
If you don't, chances are your wife will.

I— = - Write to Phil Fencott, Olympia Intemational, FREEPOST, Olympia House, 199/205 Old Marylebone Road,

| ympla nternatlona London NWI 5QS or ring 01-262 6788. Please sund me details on how the Olympia BOSS can help mein: I
. : . . Busi Ed I, Scientific, Technical applicari

| Microcomputers to help you mind yourown business D3 fsiness ] Educational, Sciencific Technical applicarions |

| ’ ’ Name _ “usiness Address I



NEWS

ComputerTown UK! is an ever-grow-
ing network of computer literacy
centres, where members of the public
are given free access to micro-
computers, courtesy of those willing
to volunteer their time and equip-
ment. ComputerTowns might be
found anywhere: in a church hall,
a library or maybe in a school after
hours. The emphasis is on making
computing enjoyable and non-threat-
ening and, because Computer Town
is entirely non-commercial, overt
axe-grinding of any sort is banned.
Guidelines are available for those
interested in setting up their own
"Towns: Write to CTUK!, 7 Collins
Drive, Eastcote, Middlesex HA4 9EL
and remember to enclose a large
SAE (A4 would be fine) for your
reply. Please don’t try to telephone
PCW for information because this
project is entirely a spare-time

activity.

This month’s big news is that Computer-

Town Worcester is up and running and,

wow, what a start — over 300 kids
turned up! ‘They were like lemmings!’
said Tony Cartmell, the man who
started it all. Tony was aided and
abetted by among others, the local
Tandy store and the Worcester Comp-
uter Club. Tony didn’t say where the
event was held but he’s now been
offered a room by the local library and
there’s even "a strong chance of a
machine being donated to the project.
We’ll tell you all about that when it
happens. The local ‘freebie’ paper pick-
ed ‘up the story, spent over three hours
interviewing the organisers and then
splashed the story across the front page.
Incidentally, it should be mentioned
that the reporter did an excellent job.—
not always the case as you may know.

It looks as if special meetings are going:
to be organised for local teachers since.

they are very enthusiastic about the
scheme and, presumably, don’t want to
be left behind by their pupils! What an
excellent start. Well done all of you.
Lyn Antill tells us that she’s been
running an occasional ComputerTown
for residents in the Barbican. If you’re
a resident and you’re interested in
helping/joining then  contact Lyn at
1 Defoe House or ring 01-638 3225.
Let’s have a look now at a ‘Town
that’s on the:verge of starting in Dorch-
ester. Chris Donaldson and Derek
Moody are the men behind this one.
They’re trying to attract attention by

David Tebbutt brings you the latest update.

FIRST NIGHT FUN!

putting leaflets in copies of PCW at their
local newsagents. The leaflets have the
CTUK logo on them and (neatly) ask
for computers, programs and help. If
anyone else ‘is thinking of taking the
same approach, all we ask is that you do
things tidily (Letraset, typing or profess-
ional artwork, please) and obtain the
newsagent’s permission before doing it.
We’d also appreciate your dropping us a
line at PCW to say what you’re planning
to do. To contact ComputerTown,
Dorchester write to Derek Moody at 2
Victoria Terrace, Dorchester, Dorset
DT1 1LS.

Incidentally, we must thank Henry
Budgett of Computing Today. Henry
kindly gave permission to Dorchester
to slip their leaflets into his own esteem-
ed periodical and, what’s more, he also
gave ComputerTown a mention in his
magazine. Thanks a lot, Henry, you’ll be
pleased to hear that we’re getting en-
quiries as a result.

Every month we receive a substantial
document from ComputerTown Enfield
full of interesting information about its
own project. The gem I'm selecting
from it this month is the idea of ‘twinn-
ing’ with ComputerTowns in America.
What a neat idea. Next time I write to
CTUSA! I'll ask to be sent regular lists
of active 'Towns over there. When, and
if, they arrive I'll let you know.

Quite a few people wrote this month
to éxpress a very keen desire to start
their own ComputerTowns. I think the
best thing to do is to list their names
and addresses and leave you to make
contact. Here they are: J V Flynn, 30
Hermitage Way, Kenilworth, Warks
CV8 2DW; John Kilburn, 6 Milford
Gardens, Appleton Park, Warrington,
Cheshire; Trevor Jordan, Eardley
House, 84 Market Street, Ashby de Ila
Zouch, Leics; Len Wood of 41 Godding-
ton Road, Bourne End, Bucks SL.8 5TU
is interested in getting something going
in the Great Marlow area. I hope we
hear from you all again soon.

Malcolm Part wrote again from
Witham in Essex. He'd tried once al-
ready to get a ComputerTown going but
without too many people coming for-
ward to help out. He’d like to try again,
so here’s his address once more: 35
Town End Field, Witham, Essex,
CMS8 1EU.

Bob Binttain wrote from Twicken-
ham to say that he’d like to run some

‘fun evenings’ at all Saint’s Hall in

Twickenham, Anyone willing to take
along their machines and demonstrate

Write to Bob at All Saints Hall, Camb-
bell Road, Twickenham, Middlesex or,
better still, ring him on 01-979 4970.
Good luck, Bob.

Visitors to Acton ComputerTown
may be astonished to find it gone. The
fact is that Mike Baker has moved it to
Southall. He’d love some help there, so
if you’re interested give him a ring on
01-840 0030. Incidentally, Mike very
kindly took the lion’s share of the work
involved in organising the Computer-
Town stand at the show. Thanks a
lot Mike.

If anyone has been having trouble
contacting Kevin Stock of Coventry
and Belfast, it’s because he goofed
with one address and we goofed with
a postcode. Coventry-based people
should write to him at the Department
of Computer Science, University of War-
wick, Coventry, CV4 TAL. The Belfast
address should have read 44 Park
Avenue, Belfast, BT4 1JJ. Let’s hope we
got it right this time.

The Beeb has written to us twice in
the last month — once for a set of guide-
lines and again to see if ComputerTowns
would be good places to refer viewers
interested in computing. We’ll be meet-
ing the people concerned very soon and
will let you know the outcome as soon
as possible.

Other enquiries received this month
came from: London NW2 and SE12,
Iiford, Birmingham, Portsmouth, Glas-
gow, Peterborough, Swindon and Hemel
Hempstead.

Finally, thank you all once again for
your news and your excellent support
for ComputerTown. Keep up the good
work — we’ve now got 23 ’'Towns
running, and more starting up all the
time. Mind you, we’ve no. cause to be
complacent — when you consider the
number of communities in Britain,
we've got a fair way to go before the
country is covered. Still, keep those
letters rolling in with your news and, if’
you’re seriously considering having a go
yourself, ask for a set of guidelines. We
look forward to hearing from you.

Finally, Here’s a complete list of
ComputerTowns up and running. If you
want to contact one in your area, drop
us a line (with an SAE, please) and we’ll
put you in touch: Southall, Jesmond,
Romford, Street, Colchester, Worcester,
Leeds, Enfield, Croydon, Caversham
Park Village, Wokingham, New ' Adding-
ton, Gateshead, Retford, Horsham,
Sutton in Ashfield, Newcastle upon
Tyne, South Shields, Eastcote, Renold
Ltd, Gloucester, Norbury, Barbican.

their programs would be most welcome.
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“Every PET owner
should read it”

ChuCk Peddle, Inventor of the PET

“The PET Companion” is
a fascinating collection of
essential PET information

from the pages of

Microcomputer Printout. It
contains all of the editorial

from the 1979 & 1980

issues, including 105 PET
programming hints and
tips, 116 news reports,
reviews of 54 peripherals

Some of the topics covered:

PROGRAMMING THE PET

Doubte Density Plotting
Modular Programming
Programming Style
Graphics

Subroutines

Sorting Out Sorts
Tokens

The Game of LIFE
Tommy’s Tips

ROM Addresses

THE SOFTWARE

Business Software Survey
Cosmic Invaders

Superchip

PETAID Do-It-Yourself Database
What's Wrong with WORDPRO?
Screen Display Aids

Keyboard Tutor

HARDW ARE REPORTS

The New ROM Set

CBM 8032 SuperPET
CompuThink Disk Drives
Hardware Repeat Key

High Resolution Graphics

The Commodore Printer

How the Keyboard Works
AlM161 A to D Convertor
Commodore's 3040 Disk Drive
PET's Video Logic

Colour for PET: The Chromadaptor

THE SPECIAL REPORTS

PET in Education

PET Show Report

The Jim Butterfield Seminar
Hanover Fair Report

PET In Public Relations
Local User Groups

High Resolution Graphics

ranging from light pens to photography Course
Who Do YouWantToBe?: Fantasy  Future Shock: Forecasting The

printers and 27 major Games Future

Commodore's Assembler Develop-  Speech Synthesis

Commodore’s New Technology

1 ment System PET As Secret Agent
a.rt].CleS on PET program' Programming Aids & Utilities Survey A Visittothe Commodore
PET Games

ming. All of it written in / = e -
o d plus news, letters, gossip and regular columns by leadin,
straightforward English.  expens. J J .

T et gt =

Please rush me a copy of the PET Companion

[ 11enclose cheque/postal order/money order

[ }Please charge my Access/Eurocard/Mastercharge
' or Barclaycard/Visa NoO..........ccceervvirnneenne >\

[ ]UK £9.50 plus 45p postage [ JUSA $25 [ }Overseas £12 “g:"“
(Credit card orders accepted by telephone on 0635-201131) oy :
NAME: .....coverieeeneeoressmsssesinsssvessanesseseens Sy S S| AR)

AR RESSI T P Ot | \
 20T=1eloYs L= YR PCW1igl | -—L

All about Brituam’'s best -« othig pe ipntara
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ST

‘Once upon a time,” Daddy said, as he
tucked Junior gently into bed, ‘there
were a lot of big companies that made a
great deal of money making very, very
clever things called integrated circuits.

‘These were used by other companies
that made a great deal of money putting
them together into little boxes. Now
these did clever things as well and were
called microcomputers. The people who
worked for these companies were all
extremely clever and were able to do
things that ordinary people, like you
and me, just couldn’t do for love nor
money.

‘Then, there were the people and
companies who were just as clever,
but in a different way. They were able
to sit down and work out all the
detailed instructions that were needed
to make those microcomputers do what
other people wanted them to. It was
all terribly involved, and there weren’t
many people who could do it well. In
fact, there weren’t that many who could
do it at all.’

‘Oh, Daddy,’ said Junior turning over
and closing his eyes, ‘I don’t believe
your boring rotten old story. No-one
ever did it like that. Look, I can build
a system easy, and I’m only six It’s not
quite as boring as Lego.’

How far into the future this particu-
lar fairy story has to be set is hard to
tell. Probably it will never actually
occur in the words as set down. There is
a good chance, however, that the idea —
that the way in which the semiconduc-
tor companies produce chips that others
engineer into systems that others
provide complex programs for will drift
off into antiquity — is quite valid.

What’s more, the trends and develop-
ments in the design and manufacture
of integrated circuits that will cause that
drift are starting now.

The first, and possibly most
important, is gate array design, The
second is the development of firmware
modules, which will have a more long-
term impact.

The idea of gate array design in
integrated circuits has been around for
some time. Patents were taken out by
Texas Instruments in the early seventies.
That company’s initial work had been
aimed at a technique it called discre-
tionary wiring, where each silicon wafer
would hold a variety of different circuit
types rather than the normal practice
of a large number of circuits that were
all the same. The Texas idea was that,
instead of breaking up the wafer into

THE GATES
ARE WIDE OPEN

Martin Banks examines an upcoming generation of chips which promise to change hardware

design concepts radically.

individual circuits, it would be used
intact and that a system function would
be produced by wiring together the
needed individual circuits. Because of
yield problems (where one defective
circuit could mean the complete wafer
was useless) the technique never caught
on. The idea, however, stuck.

It was translated to the individual
chips instead of wafer, and instead of
attempting individual circuits the idea
became that of putting a range of logic
functions onto a single chip.

One of the first companies to pioneer
this approach was Ferranti with its
Uncommitted Logic Array. By 1974
it was producing devices with about
100 uncommitted gates on each and
started to corner what was then a very
small market.

That market is now set to take off,
for the idea of the gate array device is
now taking off, and for some very
sound reasons,

Gordon Moore, one of the three
founders of Intel, is also famous among
the semiconductor fraternity as a ‘law
maker. One of his laws states, in
essence, that as device complexity
increases, the number and diversity of
potential functions that can be incor-
porated into a circuit also increases.
Extrapolate this and a point is reached
at which the users of the circuits can
legitimately expect to see devices that
contain exactly the functions they alone
require. But from the industry’s point
of view there can be nothing worse, for
it means that it becomes impossible to
manufacture the devices the market
wants at any thing like the volume
required to make them economically,
QED, increasing complexity and
high volume manufacture are mutually
incompatible,

The game array neatly sidesteps
this problem, By using it, the semicon-
ductor companies can maintain volume
manufacture of the basic uncommitted
arrays and even gain the inherent
advantages of better product yield.
The final product will also be able to
meet the majority of applications and
functional requirements of the majority
of users,

This is how it is done, The gate
array chip consists of a circuit that is
partially manufactured, Each chip
contains an array of logic gates and
other circuit functions found in every
device ever made, They are, however,
unconnected, It is therefore possible
for a circuit designer to carry out

the specific task of matching the logic
functions to a user’s requirements with
relative ease. With the design complete,
the final masks which define the pattern
of interconnections are produced and
the circuit completed.

The major disadvantage of this
approach is that only the majority of
applications can be tackled. It should
be noted, however, that with the general
increase in circuit complexity, that
majority is getting ever bigger.

The advantages are that customer
specific circuits can be produced
quickly, easily and cheaply. It also
means that the semiconductor industry
can maximise production and process
skills and make the best use of the
complexity available to it (and the
users).

When Gordon Moore first put
forward his law, he noted that many
of the large systems houses (especially
large computer companies) had internal
semiconductor fabrication operations
making the devices they specifically
required. He suggested that the trend
would continue,

With the gate array it certainly will
and the ability for small systems
companies to follow the trend will have
some interesting results. Ferranti,
for example, states that for many
applications the design work is simple
enough for the user to do — no more
semiconductor ‘black art’. This ability
of small systems companies to design
the circuits they require for the systems
products they plan — rather than ‘make
do’ with the devices the semiconductor
companies care to manufacture -—
opens up a whole new growth arena in
microcomputer capability.

Specific products advantages (more
power, more flexibility, greater
communication capability, lower cost
and easier manufacture) can now be
engineered into new systems as and
when required. Just look at what Uncle
Clive has achieved with the Sinclair
ZX81, which uses a Ferranti gate array,
compared to the ZX80. A better com-
puter is also cheaper.

A natural extrapolation of the small
microcomputer manufacturer being
able to make use of gate array circuits
to economically produce exactly what
is required is that the user (or more
specifically the local distributor/dealer/
systems house) will also be able to do it.
Why shouldn’t such people, who in
theory at least know what their

GOTO page 165
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Now With
9x9 Matrix
and True
Descenders

The
Microline
82A

Microline printers are again setting
the quality standard for the entire
industry. Built on a cast aluminium
base and driven by two motors, these
rugged units will run all day with no
duty cycle limitations. The head
warranty, equivalent to 200,000,000
characters, is unmatched in the
industry.

We don’t need to offer a
replacement print head!

The Microline 82 A prints
bidirectionally at 120 characters per
second and includes a short line
seeking logic that can increase
throughput by 80% over equivalent
unidirectional printers. A dense 9 x 9
dot pattern is used to produce crisp,
clean copies, first copy to last.

In addition to normal upper and lower
case, ten character per inch printing,
the 82 A prints both double width and
condensed characters at six or eight
lines per inch. Font selection, character
pitch and line spacing are all standard
and program-controlled.

IMITED

Great Oak House, Esher Surrey KT10 9JR.

Importers Distributors & Wholesalers of quality computer products.

RTHAMBER
Phone 0372 62071

CHaRACTER DENSITIES:

1¢ CPI

AECDEFGHI JKLMNOPRQRSTUVWXYZ

S CPI

ARCDEFGHTI JKKLMN
8.3 CPI

ABCDEFGHI JJKLMNOP@RSTUVWXYZ

Graphics

Microline users can generate charts,
graphs and illustrations and explain
them with captions of double width
characters. The Microline 82 A prints
64 block shapes in addition to the full
character ASClII set.

Three Printers in One .
Microline 82 A users do not have to
purchase different models for different
forms. The standard platen
accommodates friction and pin feed
forms and optional tractors snap in
place and adjust to suit form width.
The Microline 82 A provides versatile
forms controls including vertical tab,
top of form and a vertical format unit
that provides switch and program
selection for up to ten form lengths.

Interfaces
The Microline 82 A is offered with both
Centronics-compatible parallel and
RS232C serial interfaces as standard
equipment and TRS-80"™, APPLE®
and other popular small computers.
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RRPE42D vaT
Serial Dot

Matrix printer
xx 120 CpS **
Bidirectional

abcdefghi jklvnmopgrstuvwxyz

OPARSTUVWXY Z

IEEE 488 parallel and current loop
interfaces are also available.

Standard Features
120 cps

9 x 9 matrix
Bidirectional
Short line seeking
80 columns with standard
characters

132 columns with condensed
characters

Graphics

Dual interfaces

Operates with TRS-80™, APPLE®,
PET and others

Plain paper - up to 4 parts
Full 96 character ASCI| sat
Double width characters
6 and 8 lines per inch
Paper tear bar

O0ooo Ooo o ooodo




Phone 0372 62071

For your nearest stockist

~ QANTEX

B Series 6000/6010 printers
B X on/X off

B Parallel or serial interfaces
B 150 characters per second

EPSON MX 80T,
MX 80FT, MX 100.

0O Built in dependability with an
extensive range of features.

O Unbelievable quality from the world’s
largest print head manufacturer.

OKI MICROLINE
80, 82A, 83A.

0 Small, light, quiet matrix printer.
040, 80 or 132 columns.

06 or 8 lines per inch. Unbeatable
: Dealer
NEC SPINWRITER Discounts
5510-RS232, 5530 From Your
Centronics 8 bit par. Ex-stock
: Wholesaler
0 5 copies
O Friction or Tractor Fed
0155 characters per second Wholesale,
Education and

ASF 160 and 560 OEM enquiries
SERIES AUTOMATIC welcome
SHEET FEEDERS -
O] Feeds up to 250 single sheets or Dellvqry by

letterheads automatically - no Securicor

more hand-feeding! (24 hours)

O Easily attached or removed in seconds.

TVI 910, 912C,
920C, 950.

O Fully intelligent Terminal with 24
x 80 display and dual intensity,
blinking, reversed, underline &
protect fields

O ASCIil characters etc.

Great Oak House, Esher, Surrey KT10 9JR
Phone: Esher (0372) 62071
rs, Distributors & Wholesalers of quality computer products
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Early adverts for the Sinclair XZ80
promised that the machine could do
‘anything from playing chess to running
a power station’. This, of course, was
wildly optimistic; chess on the basic
ZX80 then available would have been
laughable and as to controlling a power
station — well, apart from anything
else, for a computer to control anything
in the outside world, it has to be
connected up by one or more ports, or
interfaces, which allow signals to be
passed between the computer and the
device under control. The 80 and ’81
both came with just one port, the
cassette port, which is patently un-
suitable for control purposes.

This article describes the use of atwo-
way data port on the ZX80 and 81; and,
while not allowing complete control
over all power station functions, it does
offer a wide range of applications from
push button data input, proximity
detectors and joysticks, to light sensors,
seven-segment displays, relay operation
and sound output.

The 80/81 port to be described here
comes in two versions — one for the
ZX80 and one for the 8f. Each plugs
into the rear of the machine — see
photograph — and runs from the com-
puter’s internal power supply. Un-
fortunately, it isn’t possible to plug in
both the RAM expansion pack and the
port board at the same time, which
means that unless your machine has
extra internal memory, you’ll be rather
limited in what you can do. Don’t
despair, though; firstly, you can still
do quite a few interesting things even
with 1k of RAM; and secondly, when
the printer becomes available, there will
presumably be an adaptor to allow its
use with the RAM pack in place — and
this should also allow the board to be
used with the memory extension.
The 80/81 port is available in kit form
from Technomatic Ltd, tel 01-452 1500,
at £11.50p exduding VAT & PP.

In the first of two articles, we will
cover how the port is used and what it
can do, and will look at some simple
applications. Next month will treat
more complex applications — including
sound output.

What’s a port?

A port is simply a channel or series of
channels through which information
can pass either to or from a computer.
On the 80/81 port to be described
here, there is one input port for data to
be received (or read) by the ZX80 or
81, from the outside world, and one
output port for data to be sent (or
written) to the outside wodd. Both
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Well, maybe not quite a substation, but a new add-on for the Sinclair ZX80 and '81 will let you
connect up to the outside world, as D E Graham describes.
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Fig 2 Output port with LED on
channel zero

ports have a total of eight channels (as
is usual in 8-bit computers). This means
that there are eight separate lines whose

signal levels the ZX80/81 can test or

read in, and eight other lines whose
voltage level the ZX80/81 can in-
dividually control.

Each of the input lines could be con-
nected to a different device. Line zero
could be wired to a light sensor, line one
to a push button,lines two and three to
a joystick, and so on, and the computer
‘could be programmed to respond differ-
ently to each different combination of
input data.

Each of the outputlines could be
connected to a different device. Line
zero could cause a lamp to flash, line
one could activate a loudspeaker to give
sound output of varying tones, line
two could cause a relay contact to close,
which may in turn be used to switch on
pretty well any imaginable device. As
may be seen, such an input/output

facility offers a very wide range of data
collecting and control capabilities.

Output port

The output port is accessed through the
16-pin socket labelled WRITE. Its
connections are given in Figure 1. Pins 1
to 8 carry the eight channels, pin 9 the
earth and pin 16 the 5-volt supply. The
voltage on each channel can be set by
the computer at one of two levels — so.
called logic low (about 0.1 volts) or
logic high (about 4.5 volts). Software
control of the port is extremely simple
and requires no setting up procedures.
The port may be accessed either in
machine code or in Basic, but for most
applications we shall be using the latter.

To control the output levels of the
port, the command POKE 25000,X is
used for the ZX80 and POKE 11000,X
for the ZX81. X is any integer between
0 and 255. With X=0 all outputs are set
to logic low, while 255 sets them all
high. To set any one channel to high
output, while leaving the remainder low,
the following values should be used:

Poke
1
2
4
8
16
32
64
128

Thus the command POKE 25000,8 (or
POKE 11000,8 on the ZX81) will set
channel 3 high, leaving all other
channels low. Setting a high output on
a number of channels simultaneously is
achieved by using the sum of the in-
dividual data. Thus the command
POKE 25000,7 (11000 for the 81) will
make channels 0,1 and 2 high and the
rest low (since 7=1+2+4). All channel
outputs remain in the condition set
until another POKE command is
encountered. In most of the program
listings which follow, I shall use the
command POKE P,X. When you type
in the programs, type 25000 instead
of P if you have a ZX80, or 11000
instead of P if you have an ’81.

LED indicator

The light emitting diode (or LED) is
a low power (and low cost) indicator
lamp that may be driven directly from
any channel of the output port, using
only a single series resistor. Figure
2 shows the connections for a single
LED lamp on channel zero. Note

Channel activated
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that LEDs are polarised and will only
give off light when placed the correct
way around — but that placing them
the wrong way will not harm either
them or the port. To light the LED in
channel zero, execute POKE P.]1.
POKEing the value zero will extinguish
it. The programs below will cause the
LED to flash on and off indefinitely.

10 REM ZX80 FLASHER
20 POKE 25000,1

30 FOR A=1 TO 100

40 NEXT A

50 POKE 25000,0

60 FOR A=1 TO 100

70 NEXT A

80 GO TO 20

10 REM ZX81 FLASHER
20 POKE 11000,1

30 FOR A=1TO 10

40 NEXT A

50 POKE 11000,0

60 FOR A=1TO 10

70 NEXT A

80 GO TO 20

The ZX81 program assumes the slow
mode. In the fast mode, a longer waiting
loop at lines 30 and 60 could be used to
slow the speed of the flashes. Either
program could be used as part of a sub-
routine of a larger program but some
means of escaping from it at the
required point would have to be in-
corporated — eg, by counting the
number of flashes.

It is possible to connect up to eight
LED indicators to the output port (see
Figure 3 for wiring). Each.one may be
turned on and off separately and a
number of effects may be produced
with very.simple software. For example,
the program below ripples through the
outputs from zero to 255, and then
repeats:

10 REM RIPPLE COUNTER
20 FOR A=0 TO 255

30 POKE P,A

40 NEXT A

50 GOTO 20

This causes each lamp to flash at a
different rate. That on channel zero
flashes most rapidly, channel one
follows at half the rate, and so on up to
channel seven. A waiting loop could be
inserted between lines 30 and 40 to
slow things up if desired.

It is -also easy to produce -a light
chaser effect. in which a lighted LED
appears to run repeatedly across the
eight lamps. The following program
produces this effect. When used with
the ZX81, the fast mode must be used
in order to achieve any useful speed.

10 REM LIGHT CHASER
20 FOR F=0 TO 7

30 POKE P, 2**F

40 NEXTF

50 GOTO 20

The program works by taking powers of
two and POKEing them to. the port
(since the values that set each of the
individual channels are the sequence of.
powers of two — ie, 2° (=1) sets channel
zero, 2! (=0) sets channel one, 22 (=4)
sets channel two, and so on). In the first
cycle of the FOR loop, F=0 so that 2 to
the power zero is sent to the port,

illuminating channel zero. The second
cycle sends 2 to the power one, and so
on up to 2 to the power seven, (=128)
which lights channel seven. The
sequence then repeats by returning to
line 20.

Alternatively, random combinations
may be displayed on the eight lamps,
using the RND function. Note that on
the ZX80. the three letters must be
typelz)d in full since there is no key for
RND.

10 REM RANDOM DISPLAY - ZX80
20 LET X=-RND(255)

30 POKE 25000,X

40 FOR A=1 TO 100

50 NEXT A

60 GO TO 20

10 REM RANDOM DISPLAY ZX81
20 POKE 11000,255*RND
30 GO TO 20

The relative shortness of the XZ81
program arises because, in the slow
mode, no delay loop is required since
the natural calculating speed is really
very slow.

One or more LEDs may also be used as
readout indicators — for indicating use-
ful scores, program position, etc. This is
particularly useful on the ZX80, where
the screen blanks during computation.
A single LED could be made to flash to
indicate that a certain point in the
program had been reached. This is easily
achieved with a -modification of the
software already given. Alternatively all
eight LEDs could be used for data out-
put to give a score, or other result. One
way to achieve this would simply be to
POKE the data (assuming that it is an
integer- between 0 and 255) directly to
the port. This will produce a com-
bination of ons and offs which uniquely
represents any one of the 256 possible
integers from 0 to 255. In fact the read-
out produced is the binary represent-
ation of the number POKEd to the port,
with a one being represented by a
lighted LED, and a zero by an ex-
tinguished one. For example, the binary
representation of the number 131 is
10000011; and if you POKE the value
131 to the -"tout port, you should
see itsbinary representation on the LEDs
— provided you have WO on the right
‘hand side. One could even use this to
write a games program that output a
random number on the LEDs and

required the correct decimal equivalent
to be entered through the keyboard by
the players.

If the eight lamps are being used for
readout  purposes, and you do not
automatically think in binary, you may
prefer a simpler method of readout.
The following is much easier to read,
but allows only nine possible levels of
output. It produces a line of lights
whose length is the number to be out:
put. Zero is thus represented by all
lamps off, the number 8 by all lamps
illuminated, and so on. The following
routine achieves this effect where X is
the value to be displayed and is assigned
to any integer value from 0 to 8 before
entering the routine.

300 REM ROW OF LEDS READOUT
310 LET B=0

320 FOR A=0TO X-1

330 LET B=B+2**A

340 NEXT A

350 IF X<2 THEN LET B=X

360 POKE P,B

Relay output

Each one of the eight output channels
may be used to activate a relay. The
relay may in turn be used to switch on
and off almost any device imaginable.
A set.of eight relays, for example, could
be used with the light chaser program,
or. the random display program to re-
produce - the effect on a much large
scale. Relays cannot generally . be
connected directly to the output port
in the way that LEDs can and a so-
called buffer or driver amplifier will be
needed in each channel used for relay
driving. Also, very few relays will
operate satisfactorily from supplies as
low as 5 volts. A single uncommitted
buffer amplifier has been included on
the 80/81 port board for such purposes
as relay driving; and Figure 4 shows it
connected up to drive an Omron type
LZNZ 03 6-volt relay from channel
zero. In this case the relay is powered
by the ZX 9/10 volt DC supply taken to
pin 11 of the WRITE socket and this
should satisfactorily drive two or three
such relays. If more are to be used, then
a separate 9-volt supply should be used.
Note the use of the diode across the
relay coil. This is necessary to protect
the buffer from voltage spikes caused by
the relay. Note also that if it is intended
to use the relay contacts to drive mains
voltages, extreme care should be taken
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Fig 3 Output port with eight LEDs
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Fig 4 Output port with relay on chan
0, driven by on-board transistor
driver. Relay is powered by 9 V
supply at pin 11. The resistor
‘connects chan 0 to the transistor’s
base; the transistor’s collector is
connected to the relay.
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....Computing for everyone

Nascom products, designed and built in Britain, are now backed by Lucas one of Britain’s foremost industrial companies. This is a vindication of the
innovative design of the Nascom computer and an assurance of its future.

NASCOM-1
Kit Price £125 + var
Built Price £ 140 +vaT

Ehimdnan -
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12" x 8” PCB carrying 5LS IMOS packages 16.1K MOS memory packages
and 33 TTL packages. There is on board interface for UHF or unmodulated
video and cassette or teletype. The 4K memory block is assigned to the
operating system and video display, leaving a 1K user RAM Complete with
keyboard.

NASCOM 2 Kit Price £225 +VAT

Built Price £265 + VAT

Kit includes all parts to build CPU board which has resident 8K Microsoft
BASIC and 2K NAS-SYS 1 monitor for machine code programming.
Included with kit is a fully assembled LICON QWERTY SOLID STATE
KEYBOARD specially designed to exploit the potential of the NAS-SYS
monitor. Other interfaces include video to monitor or domestic TV, Kansas
City standard cassette interface (300/1200 baud) or RS232/20mA
teletype interface and two uncommitted parallel ports.

RAMBOARD

SERIES B ramboard gives user option of 16K-48K DYNAMIC RAM. This
board can be arranged in page mode to allow use of up to 4 with NASCOM 2
Boards are fully buffered but PAGE MODE facility is an optional extra. This
card can be used at 4MHz without wait state.

16K £80 +VAT. 32K £95 +VAT. 48k £110 + VAT.
1/0 Board

This board provides support for six eight-bit parallel ports, one serial port
and a sophisticated counter/timer unit. Only the support circuitry is
provided, the main devices, from one to five, are added separately.

£45.00 +var.

Optional Packs for |/ O Board

P1O Pack Contains one MK3881 PIO. £12.00 + VAT
UART Pack  Contains one 640278017 UART and the

components for a crystal controlled

V24/RS232C Interface. £16.00 +VAT
CcTC Contains one MK3882 Counter timer circuit. £14.00 +VAT

NASCOM IMP PLAIN PAPER PRINTER

The Nascom IMP (impact Matrix Printer) features:

@ 60 lines per minute ® 80 characters per line ® Bi-directional printing
@ 10 line print buffer ® Automatic CR/LF @ 96 characters ASCIl set
(includes upper/lower case, $, £) ® Accepts 84" paper (pressure feed)
® Accepts 9'4" paper (tractor feed) ® Tractor/pressure feed ® Baud rate
from 110 to 9600 @ External signal for optional synchronisation of baud
rate ® Serial RS232 interface.

£325 +var
NASCOM FIRMWARE

CPU card can accommodate either 8K of static memory or 82708
EPROMS. This allows for inclusion of standard firmware on board
ASSEMBLER Version 2.1 of ZEAP (Z80 Editor Assembler Package).

A comprehensive line editor is provided in addition to an assembler
operating in standard Z80 mnemonics. ZEAP can take advantage of
special features of NAS-SYS, which was itself developed on this
assembler. Supplied on tape £30.00 pius VAT or in 4 x 2708 EPROMs at
£37.50 plus VAT.

DISASSEMBLER The NAS-DIS 3K disassembler reverses the effect of
assemblers such as ZEAP by turning machine code into assembler
program, automatically labelling and cross-referencing to produce a
complete program listing. Supplied in 3 x 2708 EPROMs

at £30.00 pius VAT.

NASPEN

Naspen is a 2K word processor supplied in two EPROM’s. It provides
facilities for text entry modification and is capable of finding specified
words or characters in the text block and of operating a printer remotely.
£25.00 plus VAT

NAS-SYS 3. THE NEW OPERATING SYSTEM FOR NASCOM 2.
Supplied in 1 x 2716 EPROM.

NAS-SYS 3 is the latest in the current series of Nascom monitors and
includes features such as adjustable keyboard repeat and cursor speed,
full interrupt handling and a number of powerful routines and commands
making this probably the most comprehensive 2K monitor ever written for
a microcomputer £20.00 plus VAT.

A moulded case for the
Nascom computer

New
New

Twin floppy disks

Nascom Microcomputers
Division of Lucas Logic Limited, Warwick

Authorised Distributors: Electrovalue Lunatronic Computers Ltd Parkstone Electric Trading Post
Anglia Computer Egham 3603 Hereford 66174 Poole 746555 Hastings 437875
Norwich 29652 Manchester 4945 Micro Comms Photo Acoustics Zeta Computers
Bits&PCs Eley Electronics Aberdeen 63385 Newport Pagnell 610625 Stonehouse 2444
Wetherby 63774 Leicester 871522 Micro Spares Semicomps Northern

Business & Leisure Henrys Radio Edinburgh 337 5611 Kelso 73 2366

Kenilworth 512127 London 723 1008

CJR Microtek Holtain Ltd Crewe
Ipswich 50152 Crymych 9656

Crystal Electronics Interface Components

Torquay 22699 Amersham 23307 Off Records
Datron Micro Ctr JPS

Shetfieid 585490 Huntingdon 840710

Midshires Computer Centre

Newcastle Comp Services
Newcastle-upon-Tyne

London SW12 01 674 1205

Steves Electronic
Cardiff 41905
System Electronics
Brighton 26081
Target Electronics
Bristol 421196
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to isolate all live leads, and to ensure
that the current and voltage ratings of
the relay contacts are not exceeded. It
may also be necessary to prevent pick
up from the relay contacts by screening,
etc.

_If more than one relay is to be used
with the 80/81 Port, a convenient way
to buffer each channel is to use a hex (ie,
six-channel) driver integrated circuit.
Figure 5 gives. a circuit showing the use
of the 7416 integrated circuit to drive
relays on channels 0 and 1. With this
configuration, POKEing 0 to the port
will turn off both relays, 1 will turn on
the first, 2 the second, and 3 will
activate them both.

Sound output

Sound output will be dealt with in some
detail next month, but for now there
are. two- simple ways to produce noises
at the output port. The first is, rather
obviously, to use a relay to switch on a
device such as an electric bell or buzzer.
The second utilises a so-called solid state
buzzer. These devices work at low
voltages  — typically 6 volts — and very
low _currents — perhaps 10 or 20
milliamps, and can produce a good deal
of noise. It is possible to wire one of
these- directly to -a channel of the out-
put port as in Figure 6, which shows it
connected to channel zero. To make it
buzz, POKE zero to the port and to
stop it, POKE 1. The inversion effect

(ie, 0 TURNS it on not off) arises be--
cause the buzzer is taken to the positive,

supply rather than to earth as were the
LED:s.

. The programs above for the single
flashing LED may be used with the
buzzer without modification and will
cause .it to bleep on and off. The buzzer
obviously has quite a range of uses on
the 80/81 port, from telling you that
the ZX thinks that your egg is cooked,
to sending morse code from letters
entered via the keyboard.

Seven-segment
displays

The 80/81 Port will support one or
more seven-segment displays. These are
illuminated readouts capable of dis-
playing the digits zero to nine.
Such a display has many uses, allow-
ing data to be read out while keeping
"the screen clear for other purposes, for
example. And with the ZX80 (and
ZX81 in the fast mode) it offers the
possibility of reading out data without
stopping (or slowing) the program.

The easiest way to run such a display
' is to use a so-called decoder-driver
integrated circuit such as the 7447.
What this does is to arrange for the
correct segments of the display to be lit
for any given number from O to 9 sent
to the IC. It also contains a set. of
buffer amplifiers to enable the display
to .be lit to full brightness. Figure 7
shows the circuit for driving an FND
507 single-digit display from the.80/81
port. Note that a separate supply has
been used to drive the display so as not
to put too much strain on the ZX

internal power supply. The external
supply may be a 5 volt regulated power
supply but, failing this, a single 4% volt
torch battery (Ever Ready type 1289)
will work perfectly adequately.

To display any number from 0 to 9,
simply POKE that number to the out-
put port. Thus POKE P,6 will display
a 6, and so on. The displayed digit will
remain until another value is POKEd to
the port. The program below may be
used to test the display:

10 REM SEVEN SEG DISPLAY TEST
20 INPUT A

30 POKE P,A

40 GO TO 20

Using this you will see that values of A
between 10 and 16 are also uniquely
represented on the display by a set of
symbols — and these can obviously be
usetho extend the range of the display
to 16.

Two-digit readout

Since this display uses only four of the
eight channels available at the 80/81
output port, a second may be added by
duplicating the circuitry of the first, on
channels 4 to 7. This will give a re-
presentational  capability of 099
decimal, or 0-255 if the symbolic
representation of 10-16 is made use of.

If -the double display is being used
for a decimal representation of the
numbers 0-99, it is necessary to filter
out the unwanted symbols using soft-
ware. The following program uses such
a routine in order to achieve a repeating
count from 0-99.

10 REM 0-99 COUNTER

20 FOR C=0 TO 99

30 LET N=C

40 GO SUB 200

50 POKE PN

60 NEXT C

70 GO TO 20

200 REM CONVERSION ROUTINE
210 LET A= N/10

(for ZX82 this must be changed to:
LET A=INT (N/10).)

220 LET B=N-A*10

230 LET N=16*A+B

240 RETURN

Waiting loops may be added in each case
to vary the count rate. The subroutine
at 200 may be used in other similar
applications. It takes a variable N equal
to any integer from 0 to 99, and
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converts it to an integer which when
POKEd to the port will produce a
decimal display of the number required.

If it is required to output more data
than the two digits allow — say, for
example, to display the time in hours,
minutes and seconds — then the data
may be split up into pairs of digits, and
these could be POKEd to the port
sequentially. A blank (produced by
POKEing 255) could indicate the start
of the sequence and pairs of digits,
representing  hours, minutes and
seconds, could be POKEd up at, say,
one-second intervals.

Input port

The eight-channel input port on the
80/81 port board is accessed through
the 16-pin. socket labelled READ. Its
connections are given -in Figure 8. Pins
1 to 8 again carry the eight channels
and pins 9 and 16 earth and 5-volt
supply. Reading data present at the
port is accomplished by the command
PRINT PEEK. Note that on the ZX80
the command PEEK must be typed in
full, and for this. reason brackets are
required around the address.

The above commands will print an
integer between 0 and 255, represent-
ing the combined effect of the eight
channels. If all channels are held at
logic zero (or ground potential), the
result will be a zero, while if all channels

volts), the result .will be 255.

Figure 9 shows each channel of the
input port connected to a push-button
switch. The purpose of the 1k resistor
in each channel is to hold the channel
voltage at zero unless the switch is
closed. Pressing any butfon will cause
the voltage on that channel to be taken
up to +5, so representing a logic high.
The table below gives the data values
associated with each channel.

Button pressed on

channel no. Result
0 1
1 2
2 4
3 8
4 16
5 32
6 64
7 128
none 0

These are the same as for the output
port. Executing the command PRINT
PEEK (P) — with the button on channel
zero pressed will yield the result 1,
channel 1 will cause 2 to be printed out,

R7 Ro

READ

Edge of board
—_ —

_| Fig 8 Connections to input socket

are at logic high (between about 3 and 5

and so on up to the button on channel 7
which will yield the result 128. Com-
binations of the various buttons will
give values found by adding the
associated button values; again, in a
similar manner to that for the output
port. Thus PEEKing with the buttons
pressed on channels 2 and 4 will give a
result of 20 (=4+16) and so on. Pressing
all: buttons simultaneously will give the
result 255; this being the numerical
addition of the eight values in the table.
Note that with nothing connected to
any particular channel, it will be read in
as a logic high. This may cause some
confusion, and it is probably easiest to
short to earth (either directly or via a 1k
resistor) any channel not in use.

Data input

One or more push-buttons or switches,
wired as in Figure 9, may be used to
make decisions during the running of a
program. For example, a switch- could
be placed in channel 8 of the input port
(ie, on pin 8 of the READ socket) and
a program could read the state of the
switch from time to -time in order to
determine, say, the degree of difficulty
of a game, or even which game or game
variation was to be played next time
around. A routine to effect this is given
below:

100 REM CHAN 7 DECISION
110 IF PEEK (P)> 127 THEN GO
TO 1000

120 REM FIRST COURSE OF ACTION

999 END-

1000 REM SECOND COURSE OF
ACTION

Note: brackets not required around the

PEEK address on the ZX81.

Note that channel 7 has been used here
so that by testing the PEEK value to see
if it is greater than 127 we can
determine whether the button has been
pushed, irrespective of the states of the
other channels. To accomplish this using
any of the other channels requires more
detailed software.

A similar basic polling technique
could be used with .one or more push-
buttons to be activated at a given point
during a program. The cue for this data
input could be the flashing of a LED
and in this way it is possible to input
data during the running of a Basic
program on the XZ80 without stopping
the program with an INPUT statement.
The routine below causes a LED (or
buzzer) connected to channel zero of
the output port (pin 1 of the WRITE
socket) to flash/buzz on and off as a cue
that data is required and the program
will loop around until an input from the
push button is received. If the button
on channel 7 is pressed the program
branches to line 200, while if any other
button is pressed it branches to 300. It
should be noted in this case that if the
program is to work satisfactorily, all
unused inputs must be taken to ground
as described above.

10 REM FLASHING LED INPUT CUE
20 POKE P,1
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30 FOR A=1TO 100
40 NEXT A

50 POKE P,0

60 FOR A=1TO 100

ending. The reaction times printed out
are only relative and it is left to the
reader to convert these, either by soft-
ware or by brainpower to fractions of a

140 PRINT N

150 PRINT “RELEASE BUTTON TO
RESTART”

160 IF PEEK 11000=0 THEN GO TO

70 NEXT A second.

80 LET X- PEEK (P)
90 IF X>127 THEN GO TO 200
100 IF X>0 THEN GO TO 300

Using a push-button on the input port 50 POKE 25000,0

in combination with a LED or buzzer
on the output port allows the im-
plementation of a reaction timer. The
idea here is that the LED is lit after a
random length of time; as soon as it
comes on, the player must press the
button and the ZX counts and prints
out the time that elapsed between lamp
and response. The circuit for the set up
is given in Figure 10. For ease of use the
push-button should be mounted on
something solid. A good mounting may
be made from a plastic 35 mm film
container. The ZX80 and ’81 differ a
little in that with the ’81 it is possible to
switch over to the stow mode during the
running of the program to display the
result of each test.

The 81 program is written so that sub-
sequent release of the button causes a
second round of the game. This is not
possible on the ZX80 and an INPUT
statement is used to allow the result to
be printed out. As the programs stand,
both may be run until the screen has
been filled but a routine could be added
to average the results of the first ten
attempts and to print this out as a game

70 FOR S=1TO A
80 NEXT S
90 POKE 25000,1

130
110 LET N=N+1
120 GO TO 100
140 PRINT N

160 INPUT Ys

20 REM

30 FAST
40 LET N=0
50 POKE 11000,0

70 FORS=1TO A
80 NEXT S
90 POKE 11000,1

130
110 LET N=N+1
120 GOTO 100
130 SLOW

10 REM ZX80 REACTION TIMER
20 REM USES PUSH BUTTON ON

30 REM AND LAMP ON CHANNEL

110 GO TO 20 ANY CHANNEL
= = ZERO
Reaction timer 40 LET N=0

60 LET A= RND(2000)+500

100 IF PEEK(25000)>0 THEN GO TO

150 PRINT “AGAIN — Y ORN”
170 IF Ys=“Y” THEN GO TO 40
10 REM ZX81 REACTION TIMER

PUSH BUTTON
CHAN, LAMP ON CHAN O

60 LET A=2000*RND+500

100 IF PEEK 11000>0 THEN GO TO

30
170 GO TO 160

Combination lock
Another application of the 80/81 port
using push-button data entry is an elec-
tronic combination lock. Up to eight
buttons can be mounted remotely from
the ZX close to the doorway concerned,
with the ZX programmed to monitor
their state and to respond in different
ways to different codes input at the
door. Some codes could automatically
unlock the door using a relay to switch
on a door release mechanism, while
others could cause an alarm to be
sounded, or to flash the owner’s name
on the screen, awaiting some response
from the controller.

Figure 11 gives the circuit for such a
system. It uses all eight channels for
data input but channel 7 is used to
indicate that the correct data has been
set up on the other 7 buttons, so that all
valid codes require button 7 to be
pressed. The relay operating the door is
connected to channel zero of the output
port, and channel 1 operates a buzzer
to indicate an invalid code. Below is a
simple program for operating the system
on the ZX81:

ON ANY

90 REM ZX81 COMBINATION LOCK

100 REM CODE DETECTING
ROUTINE

110 POKE 11000,2

SUPERBRAIN® SERVICES
IN ALL THE RIGHT PLACES

FROM HELISTAR SYSTEMS

Repair and Maintenance

Your SuperBrain® repaired and maintained on-site
through the Helistar contract maintenance service - our own
engineers cover Central, North and West London, Bucks,
Berks, Oxon, Herts, Northants, Beds, Glos, Warwicks. and
Middx. Also repairs carried out at our workshop on a time
and materials or contract basis.

Upgrades and Modifications

Have your SuperBrain disk system upgraded toQD
(700Kb) or DQD (1.5Mb). Benefit from faster disk accessing
and 40-track capacity with our FASTROM. Improve the
character display with true descenders.

Add on Hardware

GRAPHICS - 512 x 256 high-resolution graphics with the
Micronex PIXELPLOTTER® . PORT-BUFFER® - allows the
connection of external devices to the internal Z80 address
and data bus.

Software

Memory-mapped WORDSTAR. This version of WordStar
is specially tailored to take advantage of the SuperBrain's
memory-mapped video giving faster screen display and
smoother scrolling.

Contact us today! Telephone Aylesbury (0296) 630364

Helistar Systems Ltd. 150 Weston Road, Aston Clinton, Aylesbury, Bucks. HP22 5EP
® © © ¢ © © © ¢ 0 0 0 06 0 © 0 0 00 0% 0O 0 0 0 o
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RECORDS.
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Daiaﬂal‘ is an easy to learn, yet professionally
powerful, comprehensive data entry, retrieval and update
system for microcomputer systems. DataStar handles record
keeping applications from initial design through updating,
addition/deletion, and search/ retrieval of records — quickly
and easily, even for complex operations. DataStar is a
powerful program that can be used for an extremely wide
range of possible applications by experienced programmers or
systems analysts as well as inexperienced first-time users. The
DataStar package consists of two parts: FormGen and
DataStar. Formgen is used to prepare forms for entering data,
then DataStar handles the data entry and verification process
according to the form requirements defined by FormGen.
DataStar features include: data entry verification by sight, list
and retype; arithmetic operations on fields; record search/
retrieval and edit/updating; comprehensive help messages and
instructions displayed on screen; compatibility with CP/M
supported languages e.g. BASIC, FORTRAN etc; automatic
documenting of field and form layouts detailing verification
etc., horizontal and vertical scrolling allows design of forms
exceeding screen width and depth. Application examples:
Order entry and invoicing, name and address lists etc.

2

VVOI‘dS'al‘ is a powerful, screen-oriented, integrated
word processing package for CP/M  systems. Advanced
features include: simultaneous printing and editing, multiple
levels of user-selectable help messages, word-wrap, page break
display, hyphen help, and extensive print enhancements,
including boldface, underline, sub and super script, variable
line height and character pitch. Comprehensive screen prompts
allow for easy insertion and deletion of words, lines, para-
graphs and pages. Gives true screen image of what your print-
out will look like, before you print. Use in conjunction with
MailMerge to automatically insert variable text either from
console or data files into standard forms, such as circulars
etc.

MallMﬂ‘éG is a powerful file merging tool permitting

up to eight levels of nested file references as well as chaining.
As variable data is merged with text MailMerge automatically
reforms paragraphs as required to conform to the margin
settings and justification used in the original document
resulting in accurately formed and marginated documents
that look as though each received special attention, all with-
out special intervention, consideration or calculation required
by the operator.

stlpel‘sopfcombines performance and flexibility

in sorting, merging and selecting information from data files.
It can sort and merge up to 32 files into a single file, at the
rate of 560 records per minute. And new records can be inte-
grated into a master file in one simple and efficient operation.
SuperSort is a star at sorting. It will accept just about any kind
of record you can imagine. The data can be justified, or
include floating decimals, exponential notation, or upper and
lower case letters; it can even be in several standard formats,
such as binary, bed, ASCII, etc. You won’t have to waste time
and money translating your recqrds for the computer. And
you can have fixed or variable length records and fields. In
fact, you can have a different number of fields in each record.

DataStar — Software*/Manual**, £160/£25
WordStar - Software*/Manual**, £205/£25
MailMerge - Software*/Manual**, £60/£15
SuperSort 1 - Software*/Manual**, £110/£20

*Price of software includes manual
**100% credit if software is purchased later

N

TRADE ENQUIRIES WELCOME

Prices and specifications subject to change without prior notice.

CP/M is a trademark of Digital Research Wordstar, DataStar, Super-
Sort and MailMerge are trademarks of MicroPro Inc.

Please write or phone for free 16-page brochures and flyers.

MAIN UK DISTRIBUTOR:

INTERAM COMPUTER SYSTEMS LTD.,
46 BALHAM HIGH RD., LONDON SW12 9AQ
Tel: 01 - 675 5325/6/7 Telex: 925859
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The SHELTON SIG/NET 200 series computer is a high performance stand alone computer system using the
Z80A microprocessor. The system is based on a new revolutionary design concept which achieves low cost
flexibility through the simple interconnection of functional modules via the SIG/NET ‘‘ring"’.

The CPU—RAM module houses the Z80OA processor, 64K RAM, 2K ROM, a Z80 counter/timer circuit and the
SIG/NET ring interface. The FDC—5 disk controller module which interfaces up to four mini-floppy disk drives
to the SIG/NET ring can be modified to support eight inch drives. The design of this module incorporates the
latest suite of disk controller chips which provide advanced features such as phase locked loop data separation
and write precompensation — essential for reliable disk performance. The third module which completes the
basic 200 series configuration is the 2SER dual serial interface. This provides two independant RS232 serial
channels — one for the VDU and one for a serial printer. Baud rate and serial line parameters are fully software
controllable for maximum flexibility in use.

The SIG/NET Resident Operating System (ROS) resides in 2K EPROM, and includes a bootstrap loader and a
simple system monitor.

The SIG/NET 200 series uses the popular Tandon Magnetics disk drives (either single or double-sided) with a
storage capacity of 200K per side.

The modular design of the SIG/NET provides a low cost system, yet offers a greater expansion potential than
bus-based systems. Multi-user and network configurations are possible and together with the addition of a hard

disk make the SIG/NET range extremely powerful.

SYSTEMS MICROPRO SOFTWARE
SIG/NET 202S — 2 Single sided drives (400K) . . . .. .. .. £1299.00 WordStar — Word-processing Package . . .. . ... ... ... £205/£25
| SIG/NET 202D — 2 Doubile sided drives (800K} . . . . . ... £1649.00 SpellStar — Dictionary Program forabove . . . . . .. ... .. £125/€£25
SIG/NET 202Q — 2 Doubile sided 96tpi drives {1920K) . . . . £1999.00 DataStar — Database Management System. . . . . . . . .. .. £160/£25
SuperSort 1 — CP/M File Sort Utility . . . ... ... ... .. £110/£20
MODULES MailMerge — Mailing list for WordStar . . . . ... .. ... ... £60/£15
CPU-RAM (280 +64K). . . ... .. ... ... . ... .... £299.50
FDC-5 (Fioppy disk controlter) . . . . ... ... ... ..... £159.50 PERIPHERALS
2SER (2 RS232 serial ports). . . . . . .. . ... .. .. ... .. £89.50 Televideo TVI—810VDU . . . . ... ... ... ........ £460.00
3PAR (3 parallelports). . . . .. . ... .. ... ... £59.50 Televideo TVI—=920 VDU . . . . . .. .. .. ... ... ..... £595.00
RING-RING (interfacemodule} . .. .. . . . ... ... .... £69.50 Televideo TVI—920 Customised for WordStar . . . . . .. ... £695.00
Televideo TVI-950 Detachable Keyboard, Many Features . . .£750.00
SOFTWARE Epson MX80 Printer . . . . . . .. . ... . ... ... £350.00
Microsoft MBASIC-80 Interpreter . . .. ... ......... £165/£18 Anadex DP9500L Printer 160cps . . . . .. .. ... ....... £795.00
Microsoft MBASIC-80 Compiler . . . . . ... ... ...... £195/£18 Anadex DP9500 Printer 150cps. Graphics. . . . . . .. .. . .. £895.00
Microsoft FORTRAN-80 Compiler . . . . . . . ... ... ... £205/£18 TEC Starwriter Daisy Wheel Printer . . . . . .. .. ....... £995.00
MMike’s BaZic {Z80 North Star BASIC compatible}) . . . . . . .£95/£25 NEC Spinwriter RO Letter Quality Printer . . . . . . ... .. £1695.00
SIG/NET is a trademark of Shefton Instruments Ltd. Sole Distributor for South/S. East
CP/M is a trademark of Digital Research Corp. INTERAM COMPUTER SYSTEMS LTD.
TRADE AND OEM ENQUIRIES WELCOME I 46 Balham High Rd
All prices exclude VAT and are subject to change without notice London SW12 9AQ
Al specifications are approximate only Tel: 01-675 5325/6/7 Telex: 925859




Make the most of your
Sinclair ZX Computer...

Sinclair ZX

software
on cassette.

3,95

The unprecedented popularity of
the ZX Series of Sinclair Personal
Computers has generated a large
volume of programs written by users.

Sinclair has undertaken to
publish the most elegant of these
on pre-recorded cassettes. Each
program is carefully vetted for
interest and quality, and then
grouped with other programs to
form a single-subject cassette.

Each cassette costs £3.95
(including VAT and p&p) and comes
complete with full instructions.

Although primarily designed
for the Sinclair ZX8], many of the
cassettes are suitable for running
on a Sinclair ZX80-if fitted with a
replacement 8K BASIC ROM.

Some of the more elaborate
programs can be run only on a
Sinclair ZX Personal Computer
augmented by a 16K-byte add-on
RAM pack.

This RAM pack and the
replacement ROM are described
below. And the description of each
cassette makes it clear what
hardware is required.

8K BASICROM
The 8K BASIC ROM used in the
ZX8l is available to ZX80 owners
as a drop-in replacement chip.
With the exception of animated
graphics, all the advanced features
of the ZX81 are now available on a
ZX80-including the ability to run
much of the Sinclair ZX Software.
The ROM chip comes witha
new keyboard template, which can
be overlaid on the existing
keyboard in minutes, and a new
operating manual.

16K-BYTE RAM pack
The 16K-byte RAM pack provides
16-times more memory in one
complete module. Compatible with
the ZX81 andthe ZX80,itcan beused
for program storage or as a database.
The RAM pack simply plugs
into the existing expansion port on
the rear of a Sinclair ZX Personal
Computer.

PCW 82

per cassette.

Cassette 1-Games
For ZX81 (and ZX80 with 8K
BASIC ROM)

ORBIT -your space craft’s
mission is to pickup a very valuable
cargo that’s in orbit around a star.

SNIPER -you'’re surrounded
by 40 of the enemy. How quickly
can you spot and shoot them when
they appear?

METEORS -your starship is
cruising through space when you
meeta meteor storm. How long can
you dodge the deadly danger?

LIFE-]. H.Conway’s ‘Game of
Life’ has achieved tremendous
popularity in the computing world.
Study the life, death and evolution
patterns of cells.

WOLFPACK -your naval
destroyer is on a submarine hunt.
The depth charges are armed, but
must be fired with precision.

GOLF -what’s your handicap?
I?’s a tricky course but you control
the strength of your shots.

Cassette 2-Junior
Education; 7-11-year-olds
For ZX8! with 16K RAM pack

CRASH -simple addition ~ with
the added attraction of a car crash
if you get it wrong,

MULTIPLY -long multi-
plication with five levels of
difficulty. If the answer’s wrong —
the solution is explained.

TRAIN - multiplication tests
againstthe computer. The winner's
train reaches the station first.

FRACTIONS -fractions
explained at three levels of
difficulty. A ten-question test
completes the program.

ADDSUB -addition and
subtraction with three levels of
difficulty. Again, wrong answers
are followed by an explanation.

DIVISION - with five levels of
difficulty. Mistakes are explained
graphically, and a running score is
displayed.

SPELLING ~up to 500 words
over five levels of difficulty. You
can even change the wordsyourself.

Cassette 3-Business and
Household
For ZX8I (and ZX80 with 8K
BASIC ROM) with 16K RAM pack
TELEPHONE -setup yourown
computerised telephone directory
and address book. Changes,
additions and deletions of up to
50 entries are easy.
NOTE PAD-a powerful, easy-
to-run system for storing and

retrieving everyday information.
Use it as a diary, a catalogue, a
reminder system, or a directory.
BANKACCOUNT -a
sophisticated financial recording
system with comprehensive
documentation. Use it at home to
keep track of ‘where the money
goes,’ and at work for expenses,
departmental budgets, etc.

Cassette 4-Games
For ZX8I (and ZX80 with 8K
BASIC ROM) and 16K RAM pack

LUNAR LANDING-bring the
lunar module down from orbit to a
soft landing. You control attitude
and orbital direction - but watch the
fuel gauge! The screendisplaysyour
flight status—digitally and graphically.

TWENTYONE -a dice version
of Blackjack.

COMBAT -you’re on a suicide
space mission. You have only 12
missiles but the aliens have
unlimited strength. Can you take
12 of them with you?

SUBSTRIKE - on patrol, your
frigate detects a pack of 10 enemy
subs. Can you depth-charge them
before they torpedo you?

CODEBREAKER -the
computer thinks of a 4-digit number
which you have to guess inup to 10
tries. The logical approach is best!

MAYDAY -in answer to a distress
call, you’ve narrowed down the
search area to 343 cubic kilometers
of deep space. Can you find the
astronaut before his life-support
system fails in 10 hours time?

I Please send me theitems I have indicated below.

] nemprice Lr_oi_l{

Qy | Code | Item
21 Cassette 1 -Games

e

Cassette 2-Junior Education

Cassette 3 -Business and Household

| I :23__ Cassette4 - Games _ i
[ 25 Cassette 5-_Junior Education_

Cassette 5 - Junior

Education: 9-11-year-olds
For ZX81 (and ZX80 with 8K
BASIC ROM)

MATHS -tests arithmetic with
three levels of difficulty, and gives
your score out of 10.

BALANCE - tests understanding
of levers/fulcrum theory with a
series of graphic examples.

VOLUMES -‘yes’ or ‘no’
answers from the computerto a
series of cube volume calculations.

AVERAGES - what’s the average
height of your class? The average
shoe size of your family? The average
pocket money of your friends? The
computer plots a bar chart, and
distinguishes MEAN from MEDIAN.

BASES - convert from decimal
(base 10) to other bases of your
choice in the range 210 9.

TEMP-Volumes, temperatures
-and their combinations.

How to order

Simply use the order form below,
and either enclose a cheque or give
us the number of your Access,
Barclaycard or Trustcard account.
Please allow 28 days for delivery.
14-day money-back option.

Sinci=ir-
ZX SOFTWARE

Sinclair Research Ltd,
6 Kings Parade, Cambridge,
Cambs.,CB21SN. Tel: 0276 66104.

£3.95

£395 |
| o |
395
1 g9

*Please delete as applicable.
Name: Mr/Mrs/Miss L L 1 !
Address:

*8K BASICROM for ZX80
_I8_ | 1 6K Waclior ZLB] and ZX80
B '_l’ost and_paik_in g (_1f applicablg)

*Please add £2.95 to total order value only if ordering ROM and/or RAM.
1 enclose a cheque/PO to Sinclair Research Ltd for £
Please charge my Access*/Barclaycard/Trustcard no.

N N S N N S Ll

| £1995
L (4995
£295

Total { _|

. 1 1

_SOF 12|




i EON TROL YOUR OWN
GQUBSTATIONT

120 LET X=PEEK 11000

130 IF X<128 THEN GO TO 120

140 IF X=143 OR X=152 THEN GO
TO 600

150 IF X=131 THEN GO TO 500

160 GO SUB 700

170 GO TO 120

500 REMIDENTIFICATION ROUTINE

510 PRINT “SMITH IS AT THE
DOOR” :

520 PRINT “ADMIT — Y OR N”

530 INPUT Ss

540 IF Ss=“Y”” THEN GO TO 600

550 GO TO 120

600 REM OPEN THE DOOR

610 POKE 11000,3

620 PRINT X: “ADMITTED”

630 POKE 11000,2

640 GO TO 120

700 REM BUZZER

710 POKE 11000,0

720 RETURN

The program allows holders of the code
10011000 and code 10010001 direct
entry, opening the lock and printing
their- code number (in decimal) to the
screen, while with code 10000011 it
prints the holder’s name and at the same
time waits for a response from the
controller. as to whether he should be
admitted or not. All wrong codes that
are keyed in with channel 7 pressed will
cause the buzzer to sound (by sending a
low to channel 1) until a correct code is
entered. I leave it to you to add sub-
tleties like shutting down for a few
seconds after more than one incorrect
entry, etc. To run the program on the
ZX80, the PEEK and POKE commands
should be readdressed to 25000, the
PEEK addresses bracketed and an INPUT
statement should be inserted after line
620 if an immediate readout is required
of the codes of those admitted.

_The basic circuit of Figure 9 using a 1k
resistor on' any channel will operate
with any form of switch to allow data
input through the port. Ordinary
switches, micro-switches, magnetic reed

h Solid state buzzer

3 To door
lock

\_/+
® o
w 2 1lwo lf_i’ R7 RO
7 -
9 11 13 14 16
L 2, J ® o
. NN READ
0491 Socket wired exactly
as in Fig 9

Fig 11 Connections for door combination lock

switches and relay contacts will all
perform in the same way.

Using a very similar circuit it is possible
to connect a light sensor to one or more
of the input channels. The so-called
light dependent resistor, or LDR, is
particularly well suited for use with the
port, and with the circuit of Figure 12,
an ORP12 LDR will give a reading
which changes from high to low as the

light level decreases. That is to say,

LDR

R
2 8
R7 RO

Fig 12 Input port with light dependent
resistor on channel zero

S
o
105

WRITE

L oo
g ]

)A91

To conveyor
belt motor

Fig 13 Conveyor belt control circuit

LDR ORP12
mounted in long,
darkened tube

executing the command PRINT PEEK
(P) will yield a zero in dark conditions
and 128 when illuminated. With such a
simple set up it is, of course, only
possible to detect whether the light level
is above or below a given arbitrary
value. To be able to measure that level
using the computer requires a device
called an analogue-to-digital converter
— but this is beyond the scope of this
article. There is, however, much that
can be done with the simple two-state
(ie, light or dark) detection facility.
For example, the LDR allows the
detection of moving objects, using .a
light beam which is interrupted by the
object to be "detected. Suppose, for
example, that the ZX was being used to
control a conveyor belt and was
required to stop the belt when a.certain
article arrived at a given point. The set
up shown in Figure 13 achieves this
when used with the program below.

10 REM CONVEYOR BELT

20 POKE P,1

30 LET X=PEEK(P)

40 IF X<128 THEN GO TO 30

50 POKE P,0

60 REM REST OF PROG TO DEAL
WITH

70 REM ITEM ON THE BELT

The program first turns on the belt (via
a relay in.channel 0 of the output port)
and then ' monitors the input port
(channel 7) until it detects that the cell
is in the dark. It then stops the belt and
routines from line 60 onwards can be
used for dealing with the article
detected — eg, testing its size with more
light beams, drilling a hole in it, spray-
ing it with paint, or whatever.

Sometimes pairs of photocells are
used in timing and speed determining
operations. Here the LDRs would be
arranged some distance apart; so that
the object to be measured passes first
one beam and then the next; the com-
puter is programmed to calculate the
time between crossings. Of course, since
the photocell is sensitive to any light
source, best results will be obtained in
situations of low background illumin-
ation; in brighter environments it will be
necessary to place the photocell at the
end of a long darkened tube.
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The Seikosha GP80A

Manufactured by the Seiko Company, Japan.

The micropriced microprinter
80 col dot graphics for around £200*

Seiko's new Seikosha GP80A offers big printer performance at a  FEATURES INCLUDE
fraction of the cost. High quality output, proven reliability and a variety e 80 col. 30 cps. _
of interfaces make the GP80A an ideal choice for hobbyists, o DOtAMaCt("f’_ U”'haEmmef aCt'tr)‘”
educationalists and businessmen. Service is provided by DRG's a e m e
[ J

: : T Full graphics
nationwide distributor network. Upper and lower case

Available with full dealer support from: e Double width printing

LONDON LIVERPOOL e Up to 8" paper width
Electronic Brokers. (01) 278 3461. Microdigital. (051) 227 2535. e Up to 3 copies
Chromasonic. (01) 263 9493. BOLTON e Pin feed

WATFORD Professional Data Systems. (0204) 493816. e Self testing
Watford Electronics. (0923) 40588. SHEFFIELD

LEICESTER Microdigital. (0742) 750971. INTERFACING for most systems
Kram Electronics Ltd. (0533) 27556. ASCOT e Standard: Centronics

BIRMINGHAM Riva Terminals Limited. (03447) 5193. e Options: RS232C, PET 2001
Westwood ComputersLtd. CHESTER TRS-80, Applell, IEEE-488,
(021) 6325824, Microdigital. (0244) 317667. Sharp MZ 80.
Microdigital. (021) 632 6303. GATESHEAD

HCCS. Tel: (0632) 821924. OPTIONAL EXTRA
e Plain paper feed

For full product information and details of new dealers that may not
D appear above, ring the UK Master Distributor, DRG Business Machines on
_ 0934 416392.
BUSINESS Peripherals & Supplies Division) Unit 8, Lynx Crescent, Winterstoke Rd,
; Weston-super-Mare, BS24 9DW.

MACHlI:ES THE FINEST WORLDWIDE SUPPORTED NATIONWIDE.




COMMUNICATIONS

PCW welcomes corespondence from its readers but we must warn that it tends to be one way!
Please be as brief as possible and add ‘not for publication’ if your letter is to be kept private. Please
note that we are unable to give advice about the purchase of computers or other
hardware/software - - these questions must be addressed to Sheridan Williams (see ‘Computer Answers’
page). Address letters to: ‘Communications’, Personal Computer World, 14 Rathbone Place,
London W1P 1DE.

The BBC
micro

There were some rather cool
references in August’s ‘News-
print’ to the forthcoming
BBC micro: both Guy
Kewney’s own doubts about
1 Acorn’s ability to produce
enough of the machines by
January 1982 and the
Amateur Computer Club’s
objection to the machine’s
use of the 6502 CPU,

There was further critical
comment from Derrick
Daines in ‘Young Computer
World’, complaining of the
BBC loosing its moral
authority in promoting a
de facto standard Basic by
choosing a particular manu-
facturer, Acorn, to produce
its microcomputer. I admit
there was a certain redressing
of the balance in Adrian
Stokes’ enthusiasm for the
‘telesoftware’ add-on which
will provide the BBC machine
with the ability to down-load
software directly from the
air, However, the general
critical tone of the August
issue has prompted me to
write to you.

I have no connection with
Acorn at all, save, I must
admit, being the owner of an
Atom, with which T am well
pleased. I am, however,
responsible for co-ordinating
microcomputer development
in the Management Services
Division of a major public
authority in the West
Midlands. We have a great
deal of experience with both
the hardware and software
aspects of microcomputers
and it is our view that the
whole BBC computer literacy
project, including the BBC
microcomputer and BBC
Basic, are, by far, the most
significant and exciting
developments on the UK
microcomputing scene to
date.

Just consider what the
computer literacy project
involves besides the computer
itself: there will be a series
of ten TV programmes, large
amounts of ready-written
educational and consumer-
type software, books, and a
‘30-hour Basic’ course avail-
able for private study, in the
form of a correspondence
course or via so-called ‘flexi-
study’ at local colleges of
further education.

What of the hardware
itself? For £335, you will get
a 6502 running at 2 MHz,
accessing 32k of dynamic
RAM and 32k of ROM,
with options to extend the
ROM further to include, for
example, Pascal. There are
eight graphics modes, RGB

and UHF colour outputs, a
two-speed cassette interface
RS232 output, four-channe
12-bit A/D converter, sound
generator, light pen input,
parallel printer output and so
on,

The ACC’s unhappiness
with the 6502 is irrelevant
when you consider that a
second microprocessor can
be added, leaving the original
6502 to handle just the
I/O. This second processor
can be a second 6502 running
at 3 MHz, a Z80OA (opening
up the world of CP/M) or
a 16-bit micro, likely to be
the 68000.

BBC Basic is very close to
Microsoft Basic but with very
worthwhile additions, such as
multi-line  procedures and
functions, REPEAT. . UNTIL
loops and very versatile
graphics commands. It will
also have an interactive
assembler.

My point is that you ought
to be supporting the BBC
initiative as hard as you can,
because of the tremendous
impetus it will give to widen-
ing the understanding of, and
interest in, microcomputing
in the general public. The
BBC machine has a very good
specification, is competitively
priced and will be made by
ICL. So let’s hear it for the
BBC!

I G Nicholls, Kidderminster,
Worcs

Mods help
wanted

I intend to modify the Basic
interpreter for the school’s

RML 380Z. This is an
attempt to undermine the
maths department’s claim

on the machine and alert
the aforementioned to the
fact that we scientists want
a look-in,

‘Rabid’ for ‘Ready’ and
‘Total Cockup’ for ‘Syntax
Error’ are two replacements
which spring go mind. Your
readers can help fire the
first salvo in this interdepart-
mental war by suggesting
changes of this nature to fox
the mathematicians. The
major constraint is that the
new commands and responses
should have the same number
of characters as the words
they replace.

Sean Morgan, London NW10

Howler?

I have spotted the most
terrible howler on page 39 of
the ZX81 Basic programming
manual: ‘At its most elemen-
tary level, “A**B” means “A

mu!tiplied by itself B times

In practice, this means
that if A=2 and B=3, then
A**B = 2x2x2x2 = 16.
Surely the statement should
read: ‘‘““A**B” means ‘A
multiplied by itself (B—1
times’’. Thus if A=2 an
B=3 then A**B = 2x2x2=8,
which is correct,

G Sutherland, Farnham,
Surrey

What you have discovered
isn’t a howler by the manual’s
author but a semantic irregu-
larity in arithmetic. In your
example, the correct answer
for A**B with A=2 and
B=3 is, as you say, 2x2x2=9;
to put it crudely, you count
the occurrences of A — two
in this case — not the multi-
ply signs —Ed.

SuperBrain
reliability

I noticed a comment in the
August issue regarding Super-
Brain.

Clearly it is courting disas-
ter to say that one’s machine
is utterly reliable — as soon
as this letter is despatched,
no doubt it will give me
trouble. However, as a
SuperBrain QD user, can I say
that I am delighted’ with my
machine and that it has
proved extremely reliable. To
date, we have put on it some
5000 company addresses for
the Flight International
Directory of European Avia-
tion and printed, using Mail-
merge and a Diablo 1650
daisywheel printer, name and
address labels for all these
companies,

With regard to the failure
rate, can I suggest that
this might be something to do
with the conversion to 240
volts (the brochure says 115
volts) by some of the impor-
ters. If this problem is not
tackled thoroughly and pro-
fessionally, obviously the
machine is not going to give
its best.

My SuperBrain was pur-
chased through KGB Micros
at Slough.

Malcolm Ginsberg, New
Barnet, Herts

One-liner 1

Here’s a Superboard single-
line program:
0 X=INT(256*RND(1))
:POKE 53383+3* (X AND
192&+2*(X AND 48b+

X AND 15), 161:RUN

nter and run the program
after a cold start. Four rec-
tangles will be displayed.
Find someone willing to bet

that the second rectangle
from the top will be the first
to be completed in the next
run, Do a warm start, enter
RUN and win the bet. This
can be done any number of
times after a warm start but
don’t accept bets imme-
diately after a cold start.

Len Wood, Bourne End,
Bucks

One-liner 2

After the two one-line pro-
grams for the Superboard/
UK101 caught my interest,
I wrote the following one for
the Nascom 2:

0 FOR D=1 TO 127 :

FOR C=D TO 255—0D :

FOR A=2058 TO 3065

STEP C:

POKE A C:

NEXT:NEXT:

NEXT:CLS

Note that, this can only be
fitted on to the Nascom’s
limited line length by typing
in the key character for each
command, A list of these is
to be found in appendix J of
the programming manual.

A Alexander, Stamford,
Lincs

Kentucky
Fried error

Delighted though we were to
note the inclusion in your
August issue of a short piece
on page 43 about one of our
clients, I'm afraid it was not
without errors.

The piece, and accompany-
ing photograph referred to a
Kentucky Fried Chicken
Store using one of our sys-
tems. The errors were:

1. Tom Allen is in fact Tim
Allen

2. Our phone number is 6792
not 6795

I hope you will be able to
correct the above in your
next issue, Sorry to ruin the
‘Bludners’ record set in
August!

R F Honeyman,
Chess Consultancies Ltd,
Manchester

Name game

Couldn’t resist picking up
Guy Kewney on his ‘Name
Game’ piece in PCW. Micro-
soft Basic (Basic-80), in all
but the 8k version, supports
variable names of any length
with the first 40 characters
being significant. They can
also contain embedded
commands, ie:

GOTO.IF PUT.ON.FOR.
NEXT.GOSUB

is a valid variable name and
will not be confused with a
command. The only restric-
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COMMUNICATIONS

tions are that the first charac-
ter must be a letter of the
alphabet and the first two
characters must not be FN
(then a user defined function
call is assumed),

Brian S Crank,
Southborough, Kent

Unbeatable?

So, Bob Chappell’s Gomoku
program (August PCW) is
unbeatable, is it? Unless I
have made some silly typing
errors in copying the listing
and adapting it for a Tandy,
the following short sequence

Wideband Products has been
manufacturing a Speech Out-
put device called Speakeasy
for quite some time and in
fact we have registered the
name Speakeasy, which
means that Hi-Tech are not
allowed to use the name.
Furthermore, our Speakeasy
is available for any make of
computer, is self-powered
and costs only £69. It is pro-
grammed by the Phoneme
access method and so has a
virtually infinite vocabulary
compared with Hi-Tech’s
words. We also use a superior
high flux loudspeaker which
makes a world of difference

of 1250 francs, around £125!
For another £25 or so they
can buy an 8k ROM for it,
thus enabling them to have
a machine only slightly
inferior to the ZX81 for a
paltry £150.

Serves them right, I say,
for dumping their lousy
Golden Delicious on us! Mind
you, delivery is promised
within 15 days, while I had
to wait two months for my
ZX81. And goodness knows
when I’ll get the 16k RAM I
ordered last week.

Congratulations on your

excellent magazine! I know
you’ve got to strike the right
balance but couldn’t we have
a little section of ZX81
programs each month? After
all, it’s likely to be the best-
seﬁing micro!

Charles Jannaud, Teddington,
Middx

We’ll certainly print ZX81
programs as and when we
receive ones which fulfil our
o»;;'ginal/interesting criteria —

is a winning game: to speech quality.

(You move first) 'II‘)he hon)éme access

% ‘Z'gi’vi’ method of speech synthesis

3 3'3.6'3 opens the door to real com-

4 3435 Fut.ed speech without bein

5 2'3:5% imited to the equivalent o
3 Sy a semiconductor tape

6. 4,3 : 5'3 004 recorder, which is what the

7.26 : 6,5 (!!!) Digitalker system is.

§8)' g,g : %"11 D N Sands, Intelligent Arte-
16.1:6 | ¥ ou Win” facts Ltd, Royston, Herts

1 would be grateful for his (or

anyone else’s!) comments on
this.
B E Newsam, Sheffield

Speakeasy

I have just read your ‘Check-
out’ review of the Hi-Tech
Speakeasy card. I thought
your readers would wish to
know that our. company

ZX80
mountain?

I was amused to see in this
week’s Paris Match that lucky
French punters are being
tempted with the very
wonderful offer by mail-order
of the latest thing in micro-
computers, the Sinclair
ZX80, for the bargain price

‘And all the cleaning information you need is at your
toe tips!’

Look at it this way:

No-one in their right
mind would go out and
spend £5000 on a motor

car without first satisfying
himself of it’s reliability,
and overall value for money.
Likewise with hi-fi.
Whether you’re planning to invest
several thousand pounds, or you
simply need a cheap set of head-
phones, some products are bound to
be superior to others, and mistakes
can be expensive. The Hi-Fi Choice
range is specifically designed to
eliminate this element of chance.
We can’t make your mind up for
you. But we can provide the
type of information that will help
you decide for yourself. Alternatively,
you could always buy a pigin a poke...
The Choice is yours.

Hi-F1 CHOICF

Simply a better way of buying hi-fi.

INA
POKE
GOING

rPlease send me the following copies of Hi-Fi Choice. Add 40p p&p for each issue. (Overseas postage 60p)
| ___copies of Loudspeakers @ £2.00.____copies of Turntables and Tone Arms @ £2.00
—_copies of Systems @ £2.00____copies of Cartridges & Headphones @ £2.00
1 ____copies of Cassette Decks & Tapes @ £2.00___copies of Receivers Tuners & Amplifiers @ £2.00
1 ___Hi-Fi Choice Binders (holds a complete set) @ £1.95 (incl p&p)

: Name_ - s ____Address § e e
| - - ) B PCW4
= 1 enclose a cheque/P.O. for £ ___ payable to Sportscene Publishers Ltd. Allow 3 weeks for delivery.

Mail coupon to Hi-Fi Choice Offer, 14 Rathbone Place, London W1P 1DE. If you do not wish to clip this
| coupon please send your order, clearly printed, together with your remittance to the above address.

B PR,
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The Sharp PC1211 pocket computer packs high-
performance functions into a slim, compact body-bringing
you a huge range of applications through 1424 steps of
computing power, with 26 memories protected by safe-
guard circuits.

A rolling dot display of letters and numerals allows
for instant communications, and 18 reservable and 18
definable keys make operation simplicity itself.

All commands you make are in the widely-accepted,
simple-to-use BASIC language.

MATCHING PRINTER

The Sharp pocket computer has its own clip-on
printer, too. The CE-122 combines a 16-digit mini-dot
printer with a cassette inter- -
face-in a neat, compact
design.

It will give you clearly-
typed, hard copies of
calculation records, pro-
grammes and performance
at the touch of a button
and comes complete
with its own battery
charger which plugs dir-
ectly into the normal
mains supply.

The CE 122 -interface plus printer.

Giant capacity-pocket size.

The last word in compact power.

PROGRAMME STORAGE

You may well want to store programmes from your
Sharp pocket computer—easily done with the CE-121,
a simple cassette interface which allows programmes to be
stored on a normal cassette tape.

The CE-121 simply clips onto your pocket computer
and plugs into a separate cassette recorder—giving you
the means to build a comprehensive programme library.

Sharp Electronics (UK Ltd., Computer Division, Sharp House,
Thorp Road, Newton Heath, Manchester M10 9BE. Tel: 061-205 2333.
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OKI
if-800

MODEL 20

Chris Sadler and Sue Eisenbach
examine a new business micro
from Japan.

What springs to mind when you hear
the term ‘all-in-one micro’? Typically
this will be a VDU cabinet incorporated
into which is a CPU board, some RAM
and a couple of floppy-disk drives —
the SuperBrain is probably the most
familiar example. All you need for ‘the
complete business system’ is to plug in
a printer in the back — and what more
could you ask? Well, you could have an
Integral printer, which brings to mind
the range of ‘desk-top’ computers
(between £15,000 and £30,000) which
slightly pre.date micros as we know
them and of which the Hewlett-Packard
9845 is probably the most prominent
example. These tend to be very easy to
use as processing tools for executive
applications but are not really accessible
for development programming, which is
why the Oki if800 seems to be an
interesting machine, combining the
classy desk-top features (integral every-
thing, powerful key functions, colour
screen) with the flexibility we expect
from a micro system (Z80A, 64k,
Microsoft Basic, CP/M).

Hardware

Getting a microcomputer to review
can be rather like receiving a package
in the post in a plain brown wrapper —
you have to get it up the stairs before
you open it up. In the case of the
if800, weighing In at 40 kg divided
between two bulky boxes, it was touch-
and-go what was going to get opened
up first — the cartons or your intrepid
reviewers,

Since it was supposed to be an
‘integral system’, we were a bit puzzled
by the two boxes. The smaller one
revealed a keyboard/printer/CPU unit

which takes the main power cable.
The big box had a screen/twin floppy
disk unit, mounted on a plinth which
notches very neatly into the keyboard
unit, giving the ‘all-in-one’ effect. Power
and data lines are passed up one leg of
the plinth so there is no messy wiring
and with a mostly metal casing (apart
from the keyboard surface and the
video frame) and measuring 51 cm high
by 68 cm deep by 51 ecm across, the
assembled system is a most presentable
sight.

The keyboard unit contains the only
power switch on the system, together
with RESET (IPL) and BREAK (NMI)
buttons, well down the left hand side
of the unit and out of reach from the
keyboard. (The initials in brackets are
Oki’s equivalent titles for these func-
tions) The front edge of the unit
contains a slot for a ROM cartridge,
while at the side there are DIN-plug
connections for an audio-cassette, a
light-pen and a TV monitor, together
with a 25-way RS232 port, all fully
software-supported (eg, baud rate soft-
ware selectable, according to the docu-
mentation). The top cover pops off
(without recourse to screwdriver,
Phillips or otherwise) revealing a very
tightly-packed interior, starting with the
keyboard which is firmly clipped in
place (no screws again) followed by the
printer mechanisn (a Microline 80 —
no lower case descenders) behind

which, under an aluminium cover, is
the slim power supply. The review
machine had a 110 V power rating and
we were supplied with a transformer.
This was a shame as it spoiled the ‘all-
inone’ effect but there didn’t seem to
be room in the power-supply case for
240 V type components, so Oki might
be stuck with an external unit. To the
right of the printer there is a five-slot
backplane (on Oki’s own bus) which
contains a video card and a disk
controller card (on the standard
system), and the remaining three slots
can hold any combination of the follow-
ing options: a Centronics-type parallel
interface card, another RS232 card, a
IEEE 488 card, A/D or D/A cards
or an additional 8in floppy disk control-
ler card. Beneath all these elements, and
covering the whole of the bottom of the
unit, is a large printed-circuit board
containing all the remaining electronics
for the system including the CPU and
support logic, 64k of main memory
plus 16k of memory for the video
system (VRAM). The board looked
cleanly designed if fairly tight-packed
but it was distressing to see that there
wasn’t a single socket on the board —
this is definitely the type of system one
takes out a maintenance contract on!

On switch-on, the 2k bootstrap
ROM does a very cunning thing which
we have not previously seen on
micros — without being told, it inter-
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rogates any device which it could
possibly find on a system, starting with
the ROM cartridge, then each of the
disk-drives and finally the audio-
cassette. As soon as it finds a system
it boots it in with much flashing of
colours on the screen, while if it doesn’t
find a system on any of the devices it
exists with a long beep on the speaker
and an error message on the screen. We
found the boot-up times relatively slow
(working off the top floppy drive),
clocking 12s to boot CP/M and 16s
for the Oki Basic System. Under CP/M,
the time and date are displayed on
boot-up. There is a real time clock
which is maintained by a NiCad battery.
The first time we booted up, having just
extracted the system from its cardboard
boxes, we got a really eerie feeling when
it came up with the correct date, day
and time!

The one thing the Japanese have
really had to come to terms with is
character sets. Apparently the ‘formal’
alphabet has several hundreds of charac-
ters while the modern, simplified ver-
sion (Kana) has roughly twice as many
symbols as our own alphabet. In compu-
ting terms, all character-oriented devices
(screens, printers, keyboards) must be
able to cope with 7-bit ASCII (128
symbols) but with Kana the Japanese
are forced to go to an 8-bit code, thus
allowing 256 symbols, As a result one
would expect quite a good range of
graphics and other characters to make
up the numbers, quite apart from
screen-addressable graphics. In addition,
this flexibility has been built into the
matrix-head of the if800 printer which
offers a hardcopy facility where the
contents of the screen will (at the touch
of the key) be faithfully translated onto
the printed page (colour excluded).
In addition, at the touch of another key
the screen can be translated to the
printed page reduced to half-size in the
vertical or horizontal directions.

However, it is the keyboard which
most dramatically demonstrates the
fact that the Japanese are happier hand-
ling a larfer quantity of symbols than
we are. In addition to the standard
qwerty, numeric pad, editing pad and
ten function keys (about which more
later) there are a surprising number of
SHIFT/CTRL type keys. Firstly, the
default is upper case and SHIFT must
be depressed to get lower case (this is
sensible for programming and useless
for word processing; however, pressing
CTRL and SHIFT reverses this arrange-
ment). Secondly, there is a Kana toggle
key which, if depressed, will give a
whole set of Kana characters. Then
there is a Graphics key which, when
depressed, gives a set of graphics
symbols. Finally there is the COMD key
which, when depressed and used in con-
junction with alphabetic keys, will
initiate full Basic keywords, thus:
COMD+1 - IF on screen
COMD + T—» THEN on screen, etc.

The function keys are preset on
boot-up so that, when depressed, they
will introduce onto the screen up to 15
characters from a buffer (eg, F3 -
‘SAVE’, after which the user types ‘file-
name’ CR). Since the CR can be
inserted in this buffer, it is possible to
execute complete commands with one
key stroke (eg, F9 = ‘LIST’ CR). It isa
simple matter to alter the values in these
buffers and hence create an application-

specific set of function keys. Inciden-
tally, these function keys are duplicated
by a set of keys along the bottom edge
of the screen, This is so that a user does
not need to back off from the screen
and hunt for the keyboard when using
the light-pen -~ a very superior feature.
The repeat function can be generated
by holding the key down, at which
point a clicking sound is heard, one
click for each repetition,

The review system offered the colour
video option although there is a cheaper
‘green screen’ option available, This
exploits the 16k of VRAM to give a
640 x 200 dot resolution picture which,
for micros, is high.resolution. With the
colour card in, the on-board VRAM
becomes the blue picture while a further
32k on the colour card itself provides
the red and green pictures at the same
640x000 (slightly lopsided resolution to
program) dot resolution, This arrange-
ment gives the standard TV colour mix
of eight colours: black, blue, red,
violet, green, cyan, yellow and white.

In character mode, the screen may
(under software control) be used to
hold 40 or 80 characters across, 20 or

25 lines down, and similar controls
exist over the printer.

Finally, the loudspeaker can be pro-
grammed to play over five octaves
(not particularly melodiously); the
ROM cartridge is a sequential access
device which holds 20k (and a set of
these cartridges may be used in
sequence up to 1Mb); and the diskettes
are soft-sectored, double density,
double-sided with 280k/disk (two
additional 5.05in drives can be connec-
ted using the same controller). However,
although it is easy to be enthusiastic
about the features which this system
offers, it would be misleading to be any-
thing but tentative about the availability
of any options or technical support as,
at the time of this review only one
British dealer had been selected.

Software

The floppy disks supplied with the
review system were of two types: those
that would bootup CP/M and those
that came up in Oki-Basic. This latter is
really Microsoft Basic (version 5), which
seems to have been pretty successfully

A selection of if800 graphics

1
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The I/O connectors are grouped together at one side.

Key Code Buffer Contents
F1 LOAD

F2 FILES CR

F3 SAVE

F4 END CR

F5 COLOR

F6 DATES$, TIME$ CR
F17 CONT CR

F8 KEY

F9 LIST CR

F10 RUN CR

(Microsoft’s directory listing)

(see later)

(real- time clock)

implemented, given the hardware confi-
guration and is, in fact, the standard
supplied software — (the CP/M being
very much an optional extra). On boot-
up, the query HOW MANY DISK
DRIVES (1—4)? appears followed by
HOW MANY FILES (0—15)?

Once these questions have been
answered, the system displays a copy-
right notice followed by the date of the
creation of the disk, the current date
and time, and the amount of user-
available memory, on the basis of the
answers given to the two questions,
On the review system, the exact figure
varied from disk to disk (presumably
reflecting configuration changes during
development), but we found the maxi-
mum to lie between 18 and 20 kbytes
(on a 64 kbyte system) with reductions
of the order of 150 bytes per disk drive
specified, and 250 bytes per file speci-
fied, presumably for buffer space. The
default settings (ie, RETURN in answer
to both questions) are for one file and
one drive. This sort of interrogation is
not very user-friendly and it might have
been preferable (if not easier to do)
to boot up on the defaults and allow the
user to set up the buffer space in a
different way.

Microsoft Basic has been described in
sufficient detail both in earlier Bench-
tests and elsewhere so it is unnecessary
to devote much space to it here. Suffice
it to say that it seems to be a full imple-
mentation (ie, nothing memorable left
out) to which have been added facilities
to enable the user to exploit the
hardware features of the Oki, as descri-
bed in the previous section. Firstly, the
different peripheral devices are referen-
ced fairly conventionally; the disks with
single digits followed by a colon (eg,
1:); the other devices as follows:

CAS1: cassette

COM1: RS232 (communication) port
LPY1: line printer

PAC1: ROM cartridge

Presumably, if more than one of any
particular device is online, the trailing
digit can be changed accordingly,

Secondly, the function keys have
been primed, on boot-up, such that each
key will, on being pressed, discharge
a 15 byte buffer onto the screen. This
can take the place of a word command
or, since CR can be embedded in the
buffer, an entire command can be per-
formed by one keystroke. At boot-up,
the keys are initialised as in Table 1.
Use of the F8 key allows the user to
overwrite any of these and insert other
commands, for instance, to run a
specific applications program or to per-
form certain editing tasks. Incidentally,
F8 followed by F9 (ie, KEY, LIST) will
list the current settings of the function
keys. We never worked out how to get

the system to boot-up with user-defined
commands in these buffers, but it is
obviously possible since one of the
applications disks provided with the
review system allowed one to insert the
disk, boot up and simply press F10
(to initiate the application).

The editing keypad includes the four
arrows together with DEL, which
deletes the character to the left of the
cursor; INS, which inserts after the
character to the left of the cursor. Basic
programs are edited (much like the
PET) by manipulating these keys and
pressing RETURN when a particular
line of editing has been completed.
Initial program creation can be speeded
up by means of a single-keystroke
‘shorthand’ (like Sinclair), the following
keywords being available (and inserted
in the text) when their initial letters are
typed, while the COMD (command)
key is depressed: AUTQO, BSAVE,
CONSOLE, DELETE, ELSE, FOR,
GOTO, HEX$, INPUT, KEY, LPRINT,
MOD, NEXT, OPEN, PRINT,
RETURN, STOP, THEN, USING, VAL,
WIDTH, XOR. Not all of these are
standard Microsoft keywords, which
will be described in due course, As a
final word on the keyboard, there is a
CAN (for cancel) key which has the
effect of a BREAK (ie, returns control
to the Basic interpreter), while the ESC
key can be used to cause execution to
pause, and resume again when any other
key is pressed.

The first of the special Oki keywords
is CONSOLE which can be used to
define some of the display characteris-
tics. It takes four parameters as follows:
CONSOLE ab,,d, where ‘a’ defines
the top line of a scrolling window (line
0 is the top of the screen); ‘b’ defines
the length of the window (in lines),
‘d’ defines the ‘scroll type’ which is
basically very jerky (the text jumps
up a line at a time as it does on most
systems) when d=0 and gets smoother
(the text moves incrementally up the

Japanese neatness -~ but no sockets: a maintenance ‘minus’.
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screen) as d goes higher (similar to a
Digital VT100). We found d=15 to
be a comfortable setting and thought
that this was the nice ergonomic type of
feature which one should expect on an
up-market system. Unfortunately, d
defaults to zero (ie, ordinary jumpy
mode) as soon as a window is set up so
smooth scrolling only works on the full
screen. Finally, the parameter ‘c’ is a
switch which, when set (ie, c=1), will
display the current setting of the func-
tion keys in reverse video along the
bottom line of the screen —.in fact, just
above the subsidiary set of function
keys installed along the lower edge of
the screen frame. To all intents and
purposes, this is uncannily similar to
the Hewlett Packard ‘softkey’ scheme.

The second keyword is WIDTH,
which takes two parameters as follows:
WIDTH ab. Here ‘a’ represents the
number of characters per line (the only
meaningful values are 80 or 40,
although other input will be accepted
and converted to the nearer of these
two); likewise, ‘b’ defines the number of
lines to be displayed on the screen (20
or 25). The characters displayed at the
different settings will vary according to
these parameters, so WIDTH 40,20
turns the system into a Noddy machine
with big friendly letters marching across
the screen, The final touch can be
brought about by the use of COLOR
which takes four parameters in the
range 0-7 where: 0 means Black, 1 is
Blue, 2 is Red, 3 is Violet, 4.is Green, 5
is Cyan, 6 is Yellow, 7 is White. So
COLOR a,b,cd will cause the characters
to be written in colour ‘a’ against back-
ground of colour ‘b’ with the display
area framed by colour ‘c’. Colour ‘d’
defines the ‘colour mask’ which has the
effect of eliminating from the display
all objects which do not contain some
components of this colour. By this
device some wondrous effects are possi-
ble — for instance, a picture can be
drawn in red, say, (against a black back-
ground) and then the command
COLOR , , , 1 will cause it to vanish
from sight (although still preserved in
the RED 16k of video RAM), while a
blue picture is drawn. The command
COLOR ,,, 4 will cause that to disappear
and a third, green picture can be drawn.
Then, by selecting different masks,
different combinations of these can be
superimposed on one another. The
default setting for COLOR is 7,0,0,7

The printer can be configured in a
similar fashion to the screen by WIDTH
LPRINT a,b,c, where ‘a’ is the number
of characters per line (80 or 40 again),
‘b’ is the number of lines per page
§default 66) and ‘c’ is the printer pitch
default 24). Obviously, both scrolling
and colour have no relevance to a print-
er of this type. However, output can
frequently be directed to the printer by
prefixing an ‘L’ to a command which
normally produces output on the
screen. Thus LPRINT-as above, and also
LLIST and even LFILES.

Oki-Basic does more than enable
colours to be specified on the screen.
Firstly, there is a cursor addressing via
LOCATE a,b,c where ‘a’ is the horizon-
tal screen position, ‘b’ is the vertical
screen position and ‘c’ is a switch which,
when off, causes the cursor to disappear
from view altogether. Beyond that,
there are the graphics capabilities of the
640x200 screen, which include

CIRCLE, whose purpose is obvious, and
DRAW, which passes a character string
coded to enable:

1. Absolute horizontal and vertical movement;
2. Relative horizontal and vertical movement;
3. Colour definition;

4. Scale definition;

5. Angle definition.

In addition, LINE will connect point to
point, while PAINT can be used to
colour the inside of a figure. Finally,
GET@ and PUT@ will enable -entire
areas of the screen to be saved in named
arrays, or accessed from them. Taken
together, these constitute pretty power-
ful graphics facilities. The next step
would be to provide more sophisticated,
high level graphics capabilities so that
pie charts and graphs could be produced
with real data with the minimum of
programming effort.

All the facilities on the Oki seem
fairly accessible from within Basic.- A
fairly sophisticated, interactive screen-
based application, for instance, might
require input both from a light-pen and
from one of more of the function keys.
Such input would normally make itself
known to the programmer via an inter-
rupt, generated by the pen or key in
question and the routine would deal
with it via an interrupt processing
routine. Alternatively, another applica-
tion may require communication with a
remote machine and this would also be
interrupt driven. Commands exist with-
in Basic (ie, OPEN, ON COM GOSUB,
COM ON, COM STOP, COM OFF) for
incorporating interrupt processing rout-
ines, enabling and disabling them as well
as disabling the interrupts themselves.

Only a few items remain — the com-
mand COPY produces a screen image on
the printer from within a Basic program,
just as pressing the HARD COPY key
does from the keyboard. The loud-
speaker is available via two commands,
BEEP, which accepts a character string
coded for tempo, pitch, scale, length,
rests and relative rises and falls in the
scale. Finally, the real-time clock is
available via TIME$ and DATES$ which
are used both to reference and set these
values.

CP/M

After all that, CP/M on the Oki is a
bit of a let-down. It boots up all right
with a jazzy ‘62k CP/M’ in different
coloured, double height characters, but
it soon becomes apparent that few of
the special features on the Oki are imp-
lemented or at least fully implemented
under CP/M. For instance, instead of
COLOR, it is possible to change the
foreground colours or to get reverse
video by fiddling with an escape seq-
uence, but that is all. Similarly, we
could find no way of programming
the function keys and the only one
that worked on boot-up (F10 — which
gave the time and date) immediately
crashed CP/M and converted the whole
system into a very expensive -digital
clock. On the other hand, the width and
scrolling functions work (also with
escape sequences) as does the hard copy
facility, with the added bonus that one
can produce a printout of the screen
reduced by half, both horizontally and
vertically. For those of us who do not
rank Basic as our favourite language,
full implementation of a high-level
graphics package (‘turtle’ or Gino-F
like calls) would allow the user to ex-

ploit the hard ware. )

On the software side, Oki offers two
extra utilities under CP/M. These are
COPY, which does a track-by-track
copy of either the whole disk, or just
the system bit, or just the non-system
bit; and PRINT, which produces fancy
listing (ie, with a heading and the date
on each page). On the whole, it looked
to us as though CP/M was crammed
onto the system in a great hurry and the
quality of the documentation bears this
out. If Oki could start the project all
over again, integrating all the clever bits
and pieces into the CP/M environment
(and it probably has the low level inter-
face — what else could take up all the
space between the 64k of RAM that’s
sitting in the system and the 52k boot-
up message?) and then carefully -imple-
menting some of the classic CP/M pack-
ages, like Wordstar, etc, then it would
have a product to reckon with. As it is,
the user is better off sticking to the
Basic environment where the system
soft ware matches the hard ware.

Enough on operating systems! The
application software offered with the
review system was conspicuously thin
on the ground. Apart from some enter-
taining - graphics demonstration
programs which were well put together
and quite entertaining: to watch, there
was a troubleshooting sort of utility
which offered to test different bits of
the system for you and a share analysis
program. We had a great deal of trouble
with the tester program, .particularly
the memory test during which it came
up with problems and faults and the
occasional crash. Our own:- memory
testing program — which admittedly
didn’t attempt to test the memory it
occupied itself — did not show up mem-
ory faults. Other options were not
always reliable so we gave up on this
utility and tried the shares program.
This had overall a more impressive feel
to it, with a polished user-interface
(when you chose an option from the
menu, your selection changed colour.in
confirmation) and some nice-looking
features. Unfortunately, it crashed when
we tried to write some data to a write-
protected disk and, having unprotected
the disk, we succeeded in destroying the
entire data file on the next attempt.

At this point the inquisitive reader
may be asking why people who don’t
back up their disks first (would you
believe they didn’t supply blank disks?
Excuses, excuses — Ed) are allowed to
be machine users in the first place; but
application software should be suffic-
iently robust that when we answer
questions to the best of our abilities the
disk doesn’t get destroyed.

Benchmarks

1 2.2
2 6.4
3 16.8
4 16.8
5 17.9
6 31.8
7 50.7
8 5.7

All times in seconds.

Potential

From the user’s point of view, the
if800 hardware offers a comprehensive
set of very up-market features. Un- |
fortunately, the people who can afford
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| these accessories: tend not to be the
average microcomputer enthusiast, still
less the dreaded 14-year old junkies
whose programming prowess upstages
their elders. Instead, we find this sector
populated by lab scientists (in both in-
dustry ‘-and higher education) and (per-
haps) status-conscious and undoubtedly
busy executives and managers who are
| interested in a micro in the same way
that they are interested in a wristwatch
— something to be consulted for the res-
ults it can produce rather than for the
pleasure afforded by the consultation.

Such users probably resent the
amount of time spent keying in their
data, let alone the time wasted in learn-
ing to program and programming their
problems on a machine. Instead- they re-
quire high quality software, either pack-
ages or produced in-house. For people
in this market, who would probably be
willing to pay for function keys, light
pen and fancy colour graphics, there is a
gaping hole in the complete Oki picture
— substantial quantities of reliable, high
quality application software that uses
the Oki’s hardware potential. The if800
is a machine begging for a good soft-.
ware house to take it in. And they
have to be willing to program in Basic
(or to do a lot of systems level work).

For the lab scientist who is used to
programming a single-user mini (say a
PDP11 running RT11) the if800 may
offer an inexpensive alternative. As-
suming all the interface boards men-
tioned in the documentation exist,
both control and programming should
be straightforward, with the colour
graphics an added bonus.

Documentation

The documentation supplied with the
review machine consisted of a variety
of flashy sales brochures and a thick,
more serious-looking manila folder.
On inspection, this turned out to con-
tain five slimmer manuals covering
CP/M, Basic, Installation and Opera-
tion, the I/O interface and the disk
operating software. There were fre-
quent tables and nicely labelled dia-
grams and it was only on closer inspec-
tion that the poor standard of the
English translation emerged. On several
counts, the worst one was the CP/M
manual which begins, enigmatically and
ambiguously: ‘No better CP/M could be
found than the if-CP/M Digital Research
will be surprised to find it.” There
follows a brief description of the if800
features which aren’t available under
standard CP/M, with nothing on stan-
dard CP/M, so a user will need a
separate manual for these features.
Brief and unsatisfactory references are
made to tantalisingly important faci-
lities, eg: ‘Files such as if-BIOS, RS-
232C handling and DISPACH -are
resident on diskette and they are useful
for the changes of BIOS’. At only seven
pages long, the CP/M document is
clearly inadequate as a user manual. It
looks like a rush-job and its short-
comings may have obscured some of the
features of the CP/M implementation as
we reported in an earlier section.
Fortunately, none of the other
manuals appears to have been produced
by the writer responsible .for trans-
lating the CP/M manual and one is
seldom unable to extract meaning from
the fairly frequent grammatical con-
tortions. The Operations Manual (52

pages) describes how to connect up the
system and get it started. There are sec-
tions describing the operation of all the
special. keys; the operation of the
commands required to set the size and
colour parameters of the display; and
a section-on Troubleshooting. The next
manual is entitled ‘I/O Interface for
Basic Unit’ and it describes every line
and signal for every I/O route into the
system. As a brief reminder, these in-
clude the ROM cartridge, the light pen,
the RS232 port, the audio-cassette,
colour or -mono video, the disk con-
troller and the little motherboard
tucked in at the back of the cabinet.

The next manual deals with the disk
operating system utilities which are
gathered together in a menu-driven pro-
gram called ‘IFUTY’. This covers the
usual maintenance and housekeeping
chores like formatting and backing up
disks. . Some of the options are a bit
obscure and it’s hard to see (and it’s
certainly not explained) why one would
use them.

Finally, the Basic manual consists of
a list of all commands, instructions and
functions fairly tersely described. This is
well below Microsoft’s standard of
documentation — at worst the descrip-
tions are brief to the point of obscurity.
Consider:

‘ERROR

Syntax: ERROR error code
Explanation: Makes an error simulated
Example: ERROR 5’

with no listing in any manual of the
error codes.

Our overall impression of the
manuals was that they were sufficiently
detailed to be quite strong on hardware
but on software were too sketchy to be
much use at all. A rewrite is called for.

Expansion

The review system was nearly fully
expanded. From the documentation it
appears that a minimal system would
have neither CRT nor disk drives. In-
stead, it would look somewhat like a
Teletype 43 but with 64k RAM, the
RS232 port, loudspeaker and an
attached cassette for backing store. The
next step up would be to hook up a
domestic TV set, using the 40 characters
per line option. After that is the review
machine with monochrome display and
dual minifloppies, and then the colour
display. Moving beyond the review
machine and after installing the light
pen, perhaps a ROM cartridge full of
useful application software would be
the next step (although nothing in the
documentation suggests that these ac-
tually exist in any quantity or that it
would be straightforward for a software
house to ‘program them). Two more
minifloppy drives can be added without
using up extra slots on the backplane,

but after that all expansion must occur
from the three vacant slots. Projected
options include a controller for dual
8in double-density double-sided (ie,
1Mbyte per disk) disks and a variety
of interfaces including parallel (Cen-
tronics), IEEE 488, A to D and D to A
converters. The software can recognise
only four drives so the 8in drives would
be instead of 5in external drives. The
bus is Oki’s own, so all future options
are likely to come only from them, and
this is a disadvantage. |

On the software side, the if800
comes standard only with Microsoft
Basic so it is necessary to look to CP/M
to provide the means for a range of
software options. It was not clear to us
how one went about exploiting all the
nice Oki features through CP/M, so
there may not be much incentive to
undertake this kind of enhancement in
the first place.

Prices

At the time of this review the Oki if800
had one distributor, Encotel, in this
country. Encotel had not firmly set a
price but when pressed thought ‘around
£4000° for the review machine, with no
ideas on what any add-ons would cost.
We then asked about maintenance for
the machine. The reply to this question
was that Encotel would do its best. No
arrangements had yet been made with a
maintenance company.

In conversation with the Oki re-
presentative in Germany, we found that
he expected the machine to retail for
about $7500.

Conclusion

The Oki if800 is a rather classy looking
machine. It comes crammed full of
hardware features (integral printer, high
resolution colour graphics, function
keys, light pen) which are supported in
a variant of Microsoft Basic.

If the machine sounds appealing, a
word of caution — this is a machine that
needs a good dealer network. There are
no sockets anywhere and so any hard-
ware failure could be quite expensive to
repair. Also currentlv notable for its
absence is a solid software base. There
are programmers in this world who
would like to be able to access the
hardware (especially the graphics) in a
language other than Basic in a straight-
forward manner. An implementation of
the UCSD p system with turtle graphics
would be a big step forward. And, of
course, a few tailor-made application |
packages would not go amiss.

For any manufacturer worrying
about how close the Japanese are to
producing machines that will take over
the market, the answer must be — very
close.

Technical specification

Disk drives:
up to 4 drives.
Ports:
optional.
System software: CP/M optional
Languages:

64k dynamic RAM, 48k video RAM, 2k ROM

100 keys including numeric, editing and function keys 20 or
24 lines of 40 or 80 lines, 640x200, 8 colours, 12inch diagonal
Microline 80, 5x7 dot matrix, 80 or 40 chars per line.

CPU: Z80A

Memory:

Keyboard:

Printer:

Cassette: 43 kbytes per second.

Double density double sided 5in, 280 kbytes per unit,
1 RS232 port standard, 1 RS232 port, 1 Centronics port

Basic 80, Assembler, Bascom
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Softy2 is an EPROM programmer and
ROM emulator for single rail EPROMs
of type 2516/2716 and 2532/2732.
(Type 2708 requires Softyl) It is
advertised as a complete development
system which means that the user can
create and modify programs in RAM
and then, when satisfied, save them in
EPROM. This is achieved by plugging
Softy2 into the socket of the host
system that will eventually be occupied
by the required EPROM, working out
the hex code program, typing it in and
testing it using Softy to display it,
section by section, on a TV screen,
Softy has facilities for putting parts of
the program onto cassette tape as they
are deemed satisfactory and then,
once the program is complete, burning
it into the EPROM. It can also copy
EPROMs.

Softyl, reviewed in PCW Vol 3 No
6, June 1980, is still available, by the
way.

Construction

Softy2 is about 7in by 9in by 2in
and is protected by a rather flimsy
plastic case. The majority of ICs are
soldered rather than plugged into the
the printed cireuit board, which might
be inconvenient if any had to be repla-
ced. The advertising literature, which
states ‘no hidden extras’, shows a plug
and flying lead eonnected to the output
ports. No plug is supplied and soldering
it into place would involve completely
dismantling the machine from its case
and backing. The keyboard is of the
flat, plastic, touch-sensitive type and is
an integral part of the printed circuit
board. A zero insertion force socket is
provided for the EPROM to be copied
or programmed.

Documentation

Two manuals: were supplied with the
review machine, both with the name
Softy on the front cover. Closer inspec-
tion suggested that one was for Softy2
and the other for Softyl, which per-
forms different tasks. I had to read
these manuals several times to get the
best out of them. The task was made
no easier since both had illustrations
of the Softyl model and because
general instructions on use were inter-
spersed with information on SC/MP
programming. I would recommend that

Neil Cryer reviews the new, British-made EPROM programmer.

these functions be clearly separated and
that illustrations of Softy2 be used
for the Softy2 manual,

The documentation assumes a com-
petent programmer who is comfortable
with hex code as distinet from assemb-
ler language.

Operation

I set up the review machine with three
separate televisions which had perform-
ed satisfactorily with other computer
systems. Two required an adjustment

0/ \ =
to see how much memory has been
used and to judge where relative jumps
— so often used in hex code prog-
gramming — are in order, A cursor, in
the form of a highlighted area, can be
moved left, right, up and down,

Hex code may be entered at the
cursor position merely by pressing the
appropriate hex keys. Typing in the two
hex digits necessary to fill the current
memory location causes the cursor to
move onto the next position. There is
an alternative cursor for helping with
the calculation of relative jumps. The
separation between the two cursors is
displayed in hex on the top line of the
screen,

Softy2’s routines are designed in a
logical and useful fashion for the
programmer who is comfortable think-
ing in hex. For example: INSERT
allows a new block of hex code to be
entered in the middle of a previous
program. Although the insertion may
corrupt some addressing of jumps or
calls, there are other routines to help
with the correction. DELETE allows
a block of code to be removed and the
resulting gap to be closed up — which is
the inverse of the INSERT routine.
MOVE allows a block of up to 110 hex

GOTO page 164

of the horizontal hold which upset
normal reception. The third gave a
steady picture with the display shifted
somew hat to the left.

Softy2’s keyboard is touch-sensitive
and requires firm pressure from a
correctly located finger. It thus shares
the. disadvantage of all such cheap
keyboards in that the action can be very
hit and miss. The only way the user
can be certain that he has made contact
is by seeing if the display has changed.
This perpetual switching of attention
between the screen and the keyboard
can be slow and tiring.

The Softy2 display shows the hex
contents of memory in lines of 16
bytes. Each block of eight lines is alter-
nately light and dark to make it easier
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3m ‘1 EM AS @3 €Y 45 B T CR 2@ ac
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Softy’s display.

94 PCW




ok kkkk




UESS WHAT ?

THE MONTHLY COMPETITION FROM GUESTEL

Two items in the above photograph have changed
from the last issue.

There is no prize for noticing we've changed the printer,
thats already a give away ot £275.
It's the other item that you can win if your entry
is the first to be drawn on November 14th
at our Brighton office.

Send your entry to Dept. PCW at the Brighton office.

EXPANSION THROUGH EFFICIENCY 24 HOUR
For mail order and free advice on your systems requirements CALL-OUT SERVICE
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OPEN ALL DAY SATURDAY NEW OFFICE

All prices ex VAT ond P&P All items subject to availability
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BOOKFARE

A prescription
for solutions

One of the golden oldies of computer
marketing runs: ‘We are not in the com-
puter business. We are in the problem-
solving business.” Never was a truer
{ word spoken in zest.

Programs should exist primarily to
solve problems (or exploit opportun-
ities, depending on your frame of
mind). Too many books on program-
ming and too many programmers, how-
ever, seem to regard producing code as
an end in itself. Problem Solving Prin-
ciples for Basic Programmers by William
E Lewis is therefore a welcome contrib-
ution to the ongoing computer literacy
situation scenario. And Brain of the
Firm by Stafford Beer takes the whole
concept of problem solving onto a high-
er conceptual level of complexity by
examining the nature of how organisa-
tions and information systems behave,
using insights based on the study of the
human nervous system.

Beer’s book is far more important on
a global scale and includes the first
detailed description of how he tried to
use a computing network to assist Pres-
ident Allende’s ill-fated regime in Chile.
Although Beer’s theories are of rele-
vance to managers and computer spec-
ialists, it is Lewis’s book which is of the
most immediate interest to the Practical
computerist. Lewis’s subtitle is ‘Applied
logic, psychology and grit’ which gives a
feel for what he is trying to do. He
approaches the programming task from

not coding. He examines the logical
processes needed, human attitudes to
tackling computing and provides some
true grit bits of advice.

The book is available in four differ-
ent flavours. The version I have gives all
examples in Basic. Other editions have
examples in Fortran, Pascal or a general-
ised ‘interlingua’ version for all
programmers.

Lewis structures the book around 40
‘prescriptions’, things like: Make Sure
There Is Method In Your Madness and
He Who Digs A Pit Will Fall Into It. He
admits that at first glance, ‘some of the
prescriptions may seem trivial or trite
and not appear to justify a detailed anal-
ysis. However, it is believed that past
experience shows that they do indeed
provide commonsense panaceas to many
of the programming errors constantly
repeated every day.’ These prescriptions
may be something of a gimmick, but
they are an effective gimmick because
they crystalise programming home
truths that are easily forgotten into
some memorable ‘silver bullets’.

The bulk of the book relates to prob-
lem definition, analysis and paths to
solution. For each description, there is
generally an overview of the ailment the
prescription is designed to cure, follow-
ed by non-computer and computer
examples of what the effects of using
the prescription can be. This approach is

the point of view of problem solving,

an excellent one because it shows that
programming is just one aspect of
general problem solving techniques.

My main criticism is that the com-
puter examples are taken at too rushed
a pace, with insufficient description and
discussion of the example, either in the
text or as comments within the coding.

The fault may be due to the format of
the book. The nature of the material is
ideally suited to a step-by-step approach
frequently used in educational texts,
particularly in self-instruction courses.
It would be helpful, for example, to
have the computer problem stated, then
the reader asked to consider a solution.
The key aspects of the coding could
then be analysed on their own before
the completed program is shown. As it
is, Lewis tends to leap in with coding
boots first, presenting the complete
programmed solution immediately. His
discussion of the program assumes the
reader is sufficiently au fait with the
programming language to appreciate
full gist of his message.

This is a pity. The book has greatest
value, I believe, to newcomers to pro-
gramming who might be slightly intim-
idated by the writer’s approach.

For me, the most useful part of the
book is on debugging. This is probably
the hardest aspect of programming to
learn in any formal way. Why Do You
Need A Personal Computer? by Lance
Leventhal and Irving Stafford (which I
reviewed in the August ‘Bookfare’)
made a useful stab at discussing debug-
ging, but Lewis does it in a more consid-
ered way. He provides 16 debugging pre-
scriptions. Here are just a few to give
you the taste of Lewis’s style. Debug-
ging Prescription 3 is: Courage Is Grace
Under Pressure. Lewis explains: ‘This
prescription states we must moment-
arily set aside our ego in the debugging
process, for debugging requires the ut-
most of our logical abilities. When find-
ing a bug proves difficult, we often start
blaming the hardware... and other com-
mon “whipping boys’’ like the compiler,
assembler, operating system, or the fact
the program is someone else’s’ He
concludes: ‘It is essential to concentrate
solely on the problem at hand, disdain-
ing facile excuses. It is sometimes help-
ful to make a game of the process and
pretend that you are a detective in
search of a suspect.’

In both debugging and general prob-
lem solving, Lewis emphasises the cruc-
ial role of psychological factors and
‘tricks’, like game playing, which can
help the programmer. But psychological
forces, he says, can both aid and inhibit
our ability to design and debug programs.
Inhibitive psychological forces, accord-
ing to Lewis, include having a defensive
ego, imagining unnecessary constraints,
lack of imagination and ignoring known
symptoms. Two other psychological fac-
tors are covered by Debugging prescrip-
tions 7 and 12. Prescription 7 states:
Incubate When Stuck On Bug. Whenever
you experience a mental block, incubate
the problem by putting it aside, advises

Malcolm Peltu gets his teeth into the latest printed words.

Lewis. ‘Have a drink, play tennis, watch
TV. Sometimes incubation can occur
on the way to the coffee machine; it
often takes no more than a momentary
distraction to make the bug pop out.’

Prescription 12 is Misery Enjoys
Company — Brainstorm. ‘If our imagin-
ation fails, nothing could be wiser than
to discuss our problem with others, esp-
ecially colleagues working on the same
project who have a general understand-
ing of the goals of the program. Even if
you are the sole programmer, it may be
a good idea to seek advice from others.
Free of your mistakes, they may have a
positive contribution to make. Merely
describing the characteristic of the bug
will help you to gain a new perspective
on the problem.’

Some of Lewis’s prescriptions are
good advice but probably impractical
in a commercial environment because
he argues against trying to force solu-
tions against a deadline. One of his ad-
vanced problem solving prescriptions,
for example, is Beware of Anxiety — It’s
Heavy. ‘A cause of mental blocks is
placing too much importance on obtain-
ing a solution as quickly as possible.
Such an attitude can only create addit-
ional stress in the problem-solving pro-
cess.” This may be fine for a personal
programmer with no external deadlines.
But pressure, deadlines and anxiety are
an integral part of the business environ-
ment in which so much programming is
done.

Despite my reservations about the
unreality of some prescriptions and the
way in which programming examples
are dealt with, I would recommend this
book to all programmers and potential
programmers. At times it may seem to
be stating the obvious, but it provides a
chance to carry out one of Lewis’s pre-
scriptions: Step Back and View The
Forest. ‘Often we become so involved
with a programming problem that we
cannot see the overall picture no matter
how hard we try.’ This is a valuable
reminder to programmers that, whatever
language you prefer, whatever size com-
puter you use, the main aim in the over-
all picture is to solve problems.

Beer refreshes
untouched parts

Brain of the Firm by Stafford Beer is a
classic work in management sciences,
computing, cybernetics, physiology. It
is also a tragic book.

Tragic because Beer attempted to
implement his computing blueprint to
assist  left-wing Chilean President
Allende between 1971 to 1973.
Although he only had two small compu-
ters at his disposal, Beer had established
a nationwide information network to
help monitor and plan the economy.
But the best laid plans of mice and men
can be gnawed away by rats, the CIA,
et al. On 11 September 1973 Beer was
in London, talking to the Liberal Party
in the City. He was due to return to
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Chile. As he walked out of the meeting,
he saw a newspaper placard stating
‘Allende Assassinated’.

Brain of the Firm was first published
in 1972 and translations produced in
many languages. The latest edition is
an update on that first version. As well
as a description of the Allende experi-
ment, it includes Beer’s retrospective
comments on his original work. What is
remarkable, however, is not so much the
changes he makes to update the work
but the fact that the bulk of Beer’s ideas
remain unchanged, despite the incredi-
ble micro revolution in technology
which has taken place in the last ten
years. In fact, the availability of cheap
computing power reinforces Beer’s
analysis because it makes the techno-
logy capable of matching his concept of
how organisations behave and should be
managed — as a group of interacting
autonomous units under central co:
ordination, '

The title of the book really says it
all. Beer regards a company as one
example of a large and complicated
system. Other examples are-animals and
national economic systems. He is
interested in applying general theories
of organisation control (the main thrust
of cybernetics) to practical manage-
ment. In particular, he sees a close
analogy between the way the human
brain behaves and the role of manage-
ment in an organisation. As he puts it:
‘The fact is that the firm is very like
an animal (let us say a human) body.
It has a head, where top direction
resides. It has a trunk, housing the vital
organs. It has limbs, or branches,
services, inputs and outputs of energy
linked by a metabolic process, and so on
indefinitely.” This analogy is used more
than just as a literary metaphor but
explores the comparison in scientific
detail, in terms of biological, computing
and management sciences.

Beer writes from experience. He
worked in management for 20 years,
has been a managing director and chair-
man and a consultant to many com-
panies and governments. He writes par-
ticularly sharply about the way mana-
gers have wasted their greatest ally in
trying to come to grips with the
increasingly complex task of managing
modern organisations — the computer.
Computing technology, he says, offers
management something which could
‘make the managerial world utterly
different.” But he believes that manage-
ments have used computers merely to
improve or ‘soup-up’ traditional mana-
gerial methods and have precluded
the emergence of a new management
order based on exploiting the techno-
logy.

‘There is a rather widespread use of
computers in the role of new lamps for
old, he says. ‘Routine office work is
done by machines; sometimes - staff
have been saved, sometimes not. More
and better output has been obtained;
sometimes people have known how to
make use of it, and sometimes not. A
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variety of benefits have been sought;
sometimes money has been saved but
all too often the pay-off has been
negligible’

One of the main problems, he
argues, has been the way in which
organisation behaviour has been descri-
bed via conventional organisation charts
which .bear little relation to the real
world. The origins of most large enter-
prises, he points out, were frequently in
small operations under autocratic entre-
preneurs. As the firm grew, the boss had
to delegate responsibilities. The way
these responsibilities were developed
depended on the experiences and the
whims of the. boss rather than an
objective analysis of organisational be-
haviour and requirements. At one time,
Beer explains, the control of a firm was
a function of the different types of
people interacting with each other. The
problem he pinpoints is that these
natural developments were then descri-
bed via ad hoc organisation charts which
at' first-related to what actual people
were doing but then became abstracted
into a-generalised organisation structure.
‘It would be disastrous if some neuro-
tically disposed chairman or consultant
tried to insist that everyone behave
like the organisation chart’ He high-
lights the particular difficulties that the
generalised . concepts of organisation
charts can bring when-applied to key
functions which do not fit neatly into
any particular box and come under the
category of ‘general management’. Prod-
uction control - and management
accounting, for example, are often
taken as general management tasks.
But as the General Manager cannot be
expected to have too many different
managers of this ilk reporting to him,
these general’ management functions
have usually been squeezed into some
existing organisation box.

But when Béer looks at the brain
analogy, he. identifies these general
management activities as analogous to
the role played by the part of the
anatomy that links the cerebral cortex
(the overall control part of the brain)
with the brain stem, which is linked
to the spinal chord and through that to
the rest of the body. All information
received by the cortex "is filtered
through what are called the basal ganglia
and diencephalon. The cortex (which
Beer compares to top management)
makes its decision based on evidence
not so much of the facts but the
facts as presented to it by the level
below, Similarly, he insists that staff
functions that are often dismissed as
general management play the crucial
function of filtering = information
between the ‘real’ world and the world
as perceived by top management.

At a broader system level, he draws
a crucial analogy between the
‘autonomic’ behaviour of an animal and
what might very superficially be called
‘distributed computing systems’. A
body and a firm consists of autonomous
units interlinked with each other in a

variety of ways but with a central
hierarchy leading to the managing direc- .
tor. Beer explains: ‘diagnostically, for
instance, this means that a pain in the
arm is not necessarily to be treated with
embrocation; it may well be a symptom
of heart disease. And in industry, heavy
costs in an office may result in a room-
ful of people being replaced by a
computer while the informational links
used by the human beings are cut off
because they were not understood.’ He
then develops his thesis of how a new
management order can be involved,
using computers, which allow for
automatic actions and interactions
between parts of the organisation’s
‘body’ but - without ‘creating central
overboard; or general breakdowns when
the brain (or management team) try to
make -coordinated sense out of the
automatic behaviour.

In a review of this length, I do not
attempt to -reveal anything other than
the briefest tip of a significant intellec-
tual iceberg. Although Beer writes
lucidly, it isn’t an easy book to read. It
requires concentration and.  time to
consider and reconsider the implica-
tions.

In today’s facile world of instant
mass media communications and
attempts to package complex ideas in
easily digested but bland and meaning-
less packages, asking for such an effort
may be too much for some people. But
I hope that Beer’s work is taken seriou-
sly by many  PCW readers.- Most publi-
shed works leave the mind untouched
and unrefreshed; this Beer really does
refresh the parts other authors never
reach’.

Future Kidology

Thames TV’s ‘Living In The Future’
series for .young children is one of
the gentler attempts to describe the
‘micro revolution’. If you missed it,
you can get the book of the film by
Alan Radnor.

Perhaps ‘Tiswas’s’ plumptious super-
girl Sally James misted ‘my eyes but I
much preferred the TV film. Or perhaps
it is that I saw the TV film before the
riots in Toxteth, Brixton, etc, brought
home the reality of today and made the
picture of a sanitised middle class future
difficult to take seriously..
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Firstly, let me praise the book for
what it is good at. It is attractively
produced, with lots of illustrations and
relatively little text. It is good at
explaining chips in kid’s terms (but is
not very good at software). Radnor also
gives refreshing emphasis to non-
computer technologies, particularly
energy, which is often forgotten in
‘impact of micro’ scenarios. As in
the TV series, the main emphasis, quite
rightly, is on the application of the
technology at home, school, work, the
doctor, etc, rather than on the techno-
logy itself.

But, as in most pro-technology
propaganda, there is little hint of the
problems of implementing the techno-
logy or of any of the likely negative
effects. The accent is definitely on the
positive. All the drawings of likely
future scenes contain white, middle
class - families and are worthy of an
advert for washing powder or mashed
potatoes. The images are of spacious,
well designed houses, well cut lawns
outside, fitted kitchens, etc; of compu-
ters in your own home to take your
temperature and give you a medical
diagnosis; of schools with advanced
computers . and cinemascope video
screens.

This is matched with a fulsome
acceptance and oversell of computing
potential. For example, it is said that
word processors ‘not only type letters
but make sure there are no mistakes’.
In the future, Radnor says, international
communications will be easier. ‘There
will be fewer problems with understand-
ing and speaking different languages
because you will have a pocket elec-
tronic dictionary which will speak for
you.’

Now I don’t expect a book for
children to provide a negative critique
of the technology. But I do expect
it to be practical and realistic. When
many children are living in appalling
housing condition, where the National
Health Service is on the verge of
collapse, with the prospect of work
for school leavers is poor; and the educa-
tion system short of money, educational

material has duty to avoid blue skies
predictions. For most children reading
the book; the future is darkened by
thunder clouds. New technology may
offer a ray of hope but it should not be
allowed to artifically dazzle or to
alienate,

Provided book is placed in context,
Living In The Future does offer a rea-
sonable introduction to the use of
information technology. But I think
that parents, teachers, uncles, big
brothers and others should explain
that it is a very partial picture of the
future.

Book‘shorts

WOMEN IN
COMPUTING

Women -in Computmg by G L Simons:
“The new consciousness of the rights of
women in society has yielded legisla-
tion, changed attitudes and pressures
for further improvements. There is a
need for change in industry and else-
where. The data processing industry is
no exception. There is evidence here
of anti-women discrimination and pre-
judice.’

That is the publisher’s description
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in existence!’

‘We've done it sir! We've developed a system
that'’s completely incompatible with anything

of the background to this interesting
book - (although it may, unfortunately,
seem to be interesting only to those
already interested in the subject).
It provides historical, legal and interna-
tional perspectives around the core of
the book, which offers statistics on
what has happened to women in
computing.

There are chapters on women in
management, in the office environment
and home-based freelance programmers.
It is a useful reference work and should
be particularly valuable to union
officials, personnel officers and those
involved in employing computing staff
or planning education or vocational
development policies or courses,

NCC & Audit of
Computer
Systems

DEBIT
ANOUNT

DEPT.NO,./

10102
10105
40320
]
10105
10102
10104
10101
10100
10101
10103
10101
101063
10103
10101
10101
101801
10101
39000
39000
10104
10105
10105

Audit of Computer Systems by Fred
Thomas and Ian Douglas is a practical
aid to managers, accountants, computer
staff and auditors on how to apply
basic audit objectives to companies with
a computer.

Both authors have experience of
computing and accounting and describe
clearly any computing or accounting
jargon. They pack into less than 200
pages a wealth of practical advice and
guideliness covering topics such as

" AJThomas
1J Douglas

auditing  implications for systems
development, .data control, file
interrogation, online and distributed

systems. Other chapters cover control
and standards, organisational and proce-
dural audits, statutory computer audits,
risks, losses and frauds.

This month’s Bookfare included:
Problem Solving Principles for Basic
Programmers by William E Lewis
(Hayden, £7.35);

Brain of the Firm by Statford Beer
(Wiley, £11.50);

Living in the Future by Alan Radnor
(ITV  Books/MacDonald  Phoebus,
£3.50);

Women in Computing by G L Simons
(National Computing Centre, £6.50);
Audit of Computer Sysiems by A J
Thomas and I J Douglas (National
Computing Centre, £9.50).
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Alan Sutcliffe continues his series.

First of all this month, I am continuing
my notes on generating sequences of
integers with the minimum amount of
computing. Laziness is as useful an
attribute in programmers as it is in
mathematicians; I often spend hours
looking for a way just to save a few
seconds with a shorter program or a
simpler proof. It’s partly an obsession
with economy, mother of elegance, and
it may not be so silly if the program is
used often enough.

I then return to the ever-fascinating
topic of Knight’s tours on a chess-
board, and a new problem proposed by
a reader. (Which reminds me to say that
I would like to get more feedback and,
whether it’s a comment, question,
development, pattern or a downright
contradiction of what I’ve said, let me
hear from you.) As well as its inherent
interest, I hope that the discussion of
Kaight’s tours throws some useful light
on methods of problem-solving with
computers. In particular, the balance
between analysis on paper, mathematics
if you like, and getting results with the
aid of a program.

More Fibonacci

Last month I wrote about using the
Fibonacci series to generate patterns of
integers in an economical way. To
recap, the series is: 01123581321
34. . . defined by

Fn+1 = FntFn—1
with
Fp=0 and F1=1.

This clearly increases without limit so
the trick is to use the remainder on
division by some value M, called the
modulus. M will be chosen to suit the
application: the length of a list from
which words are to be chosen, for
example, or the size of the plotting area
in graphies. It is not necessary to carry
out a division -- since the values to be
added are always less than M, at most
one subtraction of M is all that is
needed.

This is shown in Program A, which
produces two values for each call. This
is handy if you can use values two at a
time, but even if one of them is dis-
carded, the routine will be much
quicker than a call to the RND function
on most machines. If you insist on pro-
ducing only one value at a time, a
version of this method is given later, in
Program D.

A major drawback of this method,
however, is the fairly short cycle of
repeatmg values that it glves The
longest possible cycle is M>—1. Fp—1
and Fy define the next value, and each
of these is in the range 0 to M—1. So
there are M2 different possible pairs of
values for F,1 and Fy,. But the series
beginning 0 Swﬂl simply repeat itself to

give zeros for ever. The remaining M>—1
pairs of values may or may not form a
single cycle — usually they do not. Here
is the series for M=3: 011202210
11. .. This repeats after eight terms =
3? —1 ‘the maximum possible. To con-
firm thls note that within the sequence
every possible pair of values occurs just
once: 01, 02, 10, 11, 12, 20, 21, 22,
except for 00.

For M=4 the cycle could be up to 15
terms but it is much shorter: 011231
011... Only six terms. The remaining
pairs of values appear in two other
sequences having different starting
\éa:l;ues: 022022...and0332130

This situation, where the values
break up into several cycles, is the
normal one. It is as well, therefore,
before using this method with a par-
ticular value of M, to check on the cycle
length. Program B does this.

So the problem is how to extend the
cycle length without too much extra
computing. My first thought was simply
to increase the number of terms to be
added together to 3, 4 or 5, instead of
2. But there is a slightly more econo-
mical way than this which has much the
same effect. Take the sum of two terms,
but not those immediately precedmg
the new term to be defined. There are
two ways we have not yet used of
choosing two terms from the last three.
In each case it is now necessary to
define the first three terms of the series.

Go =Gl =0,G2 =1

(a)Gn+1 = Gp + Gp—2

00111234691319 284160
88129. ..

(b) Gn+1 = Gp—1 + Gn—2

00101112234579121621
2R

Another advantage of using only two
terms is that the remainder can be pro-
duced with, at most, one subtraction,
rather than by repeated subtraction or
by division.

Now it does not follow that the cycle
of these series for a particular M is going
to be longer than for the plain
Fibonacci series. But it does have the
chance to be longer, for the maximum is
now M°—1, the number of possible
triplets, excluding 0 0 0. If it is accept-
able to produce these values three at a
time, Program C is the way to do it.
However, if you insist on producing
only one value at a time, look at Pro-
gram D. The values here have to be
shifted down each time, which entails
three extra assignment statements and
an extra variable. So you can have three
values almost for the price of one.

This technique can easily be ex-
tended by using two values from earlier
still in the series. But notice that not

M=10

F=0

=1

REM _-UERUUTINE
F=F-+

IF FiM THEN 230
F=F-M

B=F+3

IF G<M THEN 760
G=G-M

fETURN

Program A. Simple Fibonacci series
(mod M)

100 DIM F(2)

110 PRINT " M", "CYCLE", "MAX=MaM-1"
120 FOR M=50 TO &0
120 F(1)=0

140 F(2>=1

150 K=2

160 I=1

170 5=F(1)+F(2)

80 IF G<M THEN 200
190 G=G-M

200 IF G=0 THEN 250
210 F(I)=G

220 I=3-1

230 K=K+1

240 G0 TO 170

250 G=F(3-1)

260 L=1

270 7=

230 T=T*G

290 T=T-M*INT(T/M)
30C IF T=1 THEN 330
310 L=L+t

320 GO0 T2 220

330 FRINT MyKxL,M#M-1

340 NEXT M
250 STOF
id CYCLE MAX=M*M- 1

50 200 249%
1 72 2600
52 54 2703
53 108 2308
54 72 2915
55 20 3024
56 48 2135
57 72 2248
o8 42 3363
= 38 3480
60 120 3599

Program B with sample output.

106G
118
120
130
;5‘ 20

M=10
I =40)
Gi=0
H=1
REM S
FaF a4
IF F<M THEM
F=F-M
3 G=G4H
IF G=M
b oE=G-M
H=H+F
IF H<M THEN
H=H- 1
REETLUREN

Program C. 3 new values at each call.

EROUT INE

SI0
A

THEN

n;"ln I.:-" (:)

every such pair of values will give rise
to a new series. For example, in series
(b) above, the next term can also be
defined by

Gn+1=Gn+Gp—4

This can be proved by a bit of algebra,
but it is easy -enough to spot dupli-
cations like this by inspection. As
before, variants of the series can be got
by starting with different initial values
for the variables.

Another easy way to

introduce
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variety is to vary the value of M. This
can always be increased without danger
but if M is decreased then the sum of
the two terms can be greater than 2M,
and the values may increase out of
control: There is- no guarantee that a
longer sequence will result and a check
should always be made that .the cycle
length is not unacceptably small.

To sum up, Program E- combines
some of these methods to make a
pattern of squares. The result is shown
in. Figure 1. I do hope that next time
you need some fairly random integers
you will try one of these series. How
Fibonacci would have loved to have a
small computer to experiment with, like
this — but, sadly, he never knew what
he was missing.

More
Knight'’s tours

In the April and May issues of PCW I
considered chessboard tours by a
Knight in which every possible path
between.two-cells is traversed just once
in a single tour. Geoffrey Silver of Mill

M=10

F=0

=0

H=1

FEM SLBROJTINE
I=F+i5

IF I<M THEN =320
Sl

(v e s YO}

aC
— T T

240 RETURN

Pr;)lgram D. One new value at each
call.

100
110
LB
120
144
150
140
170
120
120
200
210
220
S 250
240
200
210
W20
930
240

FOR I=1 TO 29
GOSUE 200
MOVE @F:F,
FORAW @F:20yH
FORAKW @F:H,y O
FORAW @Fz0s-H
ROEAK eFi-Hy O
NEXT I

STOR

f=F+H

F=F-M

G=G+F

IF G<M THEN 2&0
D50 G=G-M

DEO H=H+G

PIF HAM THEN
220 H=H-M

990 RETURN

Program E: Draws 99 squares.

Hill, London has sent me a list of a com-
plete set of Knight’s tours, on an 8x8
board of the more conventional kind, in
which each cell is visited just once in a
tour. The list is complete in the sense
that there is" a tour for each different
possible pair of starting and ending cells.

The problem is in two distinct parts.
First, enumerate all possible different
pairs of starting and finishing cells. I
shall call such a pair of cells a journey,
while a tour from one to the other is a
route. On an 8x8 board there are 136
journeys. Those which differ only by
reflection or rotation are not counted
separately. Direction of travel is also
ignored: a route and its reverse count as
one.

The second part of the problem is to
find a route for each jourmey or, alter-
natively, to show that no route exists
for a particular journey — that is, ‘you
can’t get there from here’, not if you’re
a Knight, anyway. What Silver has done
is to show that there is a route for every
journey on an ordinary chessboard.

To illustrate the first stage, consider
the 4x4 board shown in Figure 2(a).
There are three kinds of starting cell:
A, a-.comer; B, an inner; and C, a side.

On such an even-squared board a
journey must begin and end on squares
of opposite colours, so it is only neces-
sary to look at those starting, say, on a

.black cell and ending on a white. Figure

2(b) shows the four different ending
cells, starting from a corner. The jour-
ney can only end on a white cell and
there is symmetry about the diagonal
through the start. Starting from an
inner cell, Figure 2(c) shows the three
journeys. As well as the conditions
above, comer cells are now ruled out
since all journeys starting at a corner
have already been counted. Starting
from a side cell, Figure 2(d) shows the
three remaining distinct journeys. There
is no 'longer diagonal symmetry, but
both corner and inner cells are now
ruled out. In addition, the journeys to
the two side cells marked 2 are iden-
tical but for rotation. This gives a total
of ten different journeys.

have worked out the general
formula for the number of journeys on
a square board, and there are three
different cases. On an NxN board: -
N even = 2n, giving:

van? (n?+1)

N odd = 2n + 1, n even, giving:
n/8(2n> + 4n* + 13n + 6)

N odd = 2n+1, n odd, giving:

1/8(2n* + 4n3 + 13n? + 4n + 1)
Don’t ask me how I found this, it’s just
too complicated to explain here, but I
always was good at sums. You are wel-
come to try to disprove it. It does show
that sometimes mathematics is better
than computing. A program ‘to
enumerate journeys would certainly
have taken me longer to produce and
that would only have given specific
values, not a general formula. The num-
ber of journeys for the first few: values
of N are given in Table 1.

When N is odd there are propor-
tionately fewer journeys. This is because
on an odd square, a journey must begin
and end on cells of the same colour as
the centre and corner cells, say black,
since there is always one more black cell
than white on such boards.

Figure 3-shows the number of jour-
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Fig 1 Pattern from Program E,
with M=50.

Jourheys with
a route

N No of
journeys
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Table 1

neys for a 5x5 board. Starting with a
corner cell there  are 8 cases, then
starting with the next cell on the
diagonal there are five cases, ending on
any black cell except a corner. Starting
from the centre there is only one
journey, to the centre of a side. Finally,
starting from a side there are two
further journeys, to an adjacent side
and to the opposite: side. Thus there are
16 journeys in all.

The second part of the problem is to
find a route for each of these journeys,
or show that none is possible. Geoffrey
Silver did this for all 136 journeys on a
standard board, using only a small
number of basic routes: one for-each
kind of starting cell. He then developed
different endings that reached all the
required cells by reversing the route
from some point on.

Suppose the cells along a route are
numbered 1 to 64. At some point, say
cell 45, the route will be a Knight’s
move away from the existing final cell,
64. Re-route from 45 directly to 64 and
trace the rest of the route in reverse:
1...4564...46. Sometimes more than
one such switch was needed to form a
particular solution.

The last column in Table 1 shows the
number of journeys for which there are
routes for some values of N. For N=8
this is Silver’s result. Clearly there are
no routes at all when N=1 or 2. For
N=3 no route is possible because the
centre cell cannot be reached. It is not
difficult to show that there are no
routes either when N=4. On a 5x5
just half the journeys have a route, as
the following arguments show. For a
route to be possible, either the start or
the finish, or both, must be corner cells.
Suppose this is not so. Then the four
comer cells must be somewhere along
the route. Each comer has only two
possible links, and these must then be
joined as in Figure 4 to form a closed
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loop, which makes a complete route
impossible.

This leaves eight-journeys which have
one or both ends at a corner. I have
shown simply by constructing them that
there is a route for each of these. I have
not studied the cases for other values of
N: 6, 7 and > 8. It seems likely that
there are routes for all the journeys on
the larger boards. ]

All this has been done without
benefit of computer. But it is natural to
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Fig 2(a)
Three possible start cells.
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Fig 2(b)
Start at A: 4 end cells.
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Fig 2(c)
Start at B: 3 end cells.
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Fig 2(d)
Start at C: 3 end cells.

ask how easy it would be to find routes
for particular journeys by program. To
help answer this, a little look into
history is useful. In 1823, H C Warns-
dorff published a method of finding
Knight’s tours. Today we would call it a
heuristic algorithm.

1. Suppose that X is the last cell
reached on a partial path: initially it
will be the start cell.

2. For each cell that can be reached in
one step from X, compute the number
of cells that can be reached in one
further step, excluding any which have
already been used.

3. Move to the cell with the fewest such
exits, but ignoring any with no exit at
all. If there are several with the same
minimum, choose one at random. This
defines the new X.

4. Repeat steps 2 and 3 until the route
is complete.

In 1942 that great man of recreation-
al mathematics, Maurice Kraitchik,
wrote of this method: ‘Although it is
laborious to compute every time the
number of possible exits, this incon-
venience is counterbalanced by the
advantage of a surprising property that
is very difficult to analyse, namely: the
many mistakes that it is difficult to
avoid do not prevent one from finishing
the tour, except in certain cases.’

A resilient algorithm. Clearly it is
based on the sensible idea of using up
the scarce options first and leaving
multiple options open as long as pos-
sible. Using a computer removes the
laboriousness and, hopefully, the many
mistakes. It also allows a small refine-
ment. In step 3, instead of choosing a
cell at random from those with an
equal minimum score, each of these can
be tested further to see which has the
least number of exits at the next step
and so .on. Either the end of the route
will be reached, or a best cell will
emerge, or a dead end will be reached.
This last hardly ever happens. The
method is said to work on boards of
any shape or size. An example of its
application on a 5x5 board is shown
in Figure 5.

What Warnsdorff’s method by itself
does not do is allow for us to aim for a
particular final cell. There are at least
two ways of using it to obtain such
results. The first is simply to use it for
generating lots of solutions, from all
possible starting cells, and then use
Silver’s method of switching the tail to
make up any journeys that are still
needed.

In the second method, the program
is extended to mark as used the final
cell until the last move is made. To en-
sure that it can be reached, a check
should also be kept on all the cells one
step away from the last cell, so that one
of them is kept free until the penulti-
mate move. And similarly for the cells
leading directly to this one, until the
route is completed or an impasse is
reached. It is not clear that this method
will always produce a solution: I suspect
that it will not. Its chances can be im-
proved by using it repeatedly with
random choices put back in step 3, or
by formal backtracking — that is, when
a dead end is reached go back to the
next best minimum in step 3 in the
most recent move where there is such a
next best possibility. This method will
produce all possible routes.

Among the things I have not studied
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Fig 3
16 routes by start cell.
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Closed path of corner cells.
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Application of Warnsdorff’s rule.
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is the number of different routes for a
particular journey. Kraitchik states that
there are 1728 (=12°) routes on a 5x5
board, but he counts symmetrical cases
as distinct. Even so, there must be well
over 200 different routes for the eight
journeys that have at least one route.
Amazing what computations were done
without computers: he also says there
are 1,213,112 routes on a 4x10 board!

If you get bored with square boards,
you can turn to rectangular ones and
more fancy shapes. The only other
board I have looked at is 3x4. On this
there are 13 possible journeys but
routes for only three of them.
According to Kraitchik, there are no
routes at all on the 3x5 and 3x6 boards,
just in case you thought of looking.

I will be very glad to receive any
further original contributions to this
subject, ¢/o PCW, 14 Rathbone Place,
London W1P 1DE.
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Transforms
yourr micro info
a business
machine

The Work Station is designed
for your convenience, allowing
you to set your monitor back to
a comfortable viewing and work-
ing distance. It has six outiets
on the back panel for all your
power needs
and six lighted
switches on the
front panel to
give you finger-
tip control of
your computer
& peripherals.

There is a
specially filter-
ed outlet for
your computer,
controlled by
the ‘CPU’ switch.
This fitter
protects your
computer from
line noise, spikes
and other local
interference.

The outlet marked ‘not
switched'’ is a convenience
outlet for a desk lamp, clock, etc.
it is on whenever the power cord
is plugged in. The remaining outlets
are controlled individually or as a
group. When the power switch is on
you may turn any of the outlets
on or off with the appropriate
switch, or you may turn them all
off with the power switch.

The Work Station is designed
for a total load of 1875 watts.

A control centre

@® Finger-tip switches for
instant control.

@ Lights show which units
are on.

@® Rugged construction
protects your equipment,

@® Astable support for
your monitor and disk storage.
@® No more fumbling round
the back for switches.

@® Quality wood veneer finish
to complement your office.
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TheWork SIutlon

A professmnul
installation

@ Transform your office desk
into a work station.

@® Save space and increase
storage by removing clutter.

@® Bring your monitor to
comfortable eye level.

@® Power only-the units

you require.

® Full-width back panel hides
those vulnerable trailing cables.

Industrial stand-
ard electronics

@  Six'backlit push button switches

@® Advanced in-line filtered
supply eliminates mains spikes
and lost data

@® Metal-chassis mounted:
completely enclosed.

@®  Solid silver switch contracts.
Long life and reliability.

@® Twin fuse protection.

@® Heavy duty power cable

for extra peripherals.

Photo, Hutchins Photography Inc. Beimont

1 Work Station
2 Switches
3 Microcomputer 6 Storage area
Overall size 24%/4" x 10" x 10”

4 Disk drives
S5 Monitor

See The Work Station at your local
computer dealer, or send a cheque
for £200 (Inc. VAT and P.&P.) to—

EMKAY SYSTEMS

“The Business House”,

37 St Michael's Square, .
Gloucester GL1 1HX ‘“PPM

Telephone:(0452)424411 compukar
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The OKI 800 Model 20 offers outstandingly high definition
colour graphics for the price of Monochrome.

But that is just the start.

Fitted with double density 280K floppy drives and a high
resolution 640 x 200 dot colour CRT, the OKI offers the iind
of extras as standard which other manufacturers charge for.
Like the 80 character/line plain paper printer which can copy
dot-for-dot from the screen. Or the 64K of workspace RAM.
Or the world famous Microsoft BASIC, specially extended to
do l;ustice fo the graphics.

urthermore, the CP/M operating System can be used to
give access to the most extensive and fastest growing range of
professionally written software.

Perhaps already the most complete around, the OKI is still
highly expandable. For instance, the optional light pen
enables truly interactive displays while a range of add-in
cards ensures its ability to meet not only a variety of current,
but also future needs.

At £4,299 the new OKI machine will impress to the core!

rom the people who believe in Quality, Reliability and Support.
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High Resolution Graphics

IF800 model 20 Specifications CP/M or OKI BASIC

Video Display Printer
12 inch Dot impact
80ch x 25 line 80 ch/sec.

80ch x 20 line| Selectable by 80 ch/line, 40 ch/line
40ch x 25 line | Programming Graphic Mode (screen dump)

40ch x 20 line Alphabets Scapital/small), Numerics.
Color éf colors)/Green Roll Paper/Sproket Paper
Smooth Scrolling 3 Copies

Programmable Function Keys
10 keys available both on the keyboard and under the screen

Encotel Systems 1imited,
SUR539 Purley Wav.
CROYDON, Surrev.

Fel: 01-686 Y6RT B Telex! 265605




HEURISTICS

SPEECH LINK

T R G Green and Gunnel Clark examine the problems of microtechnology speech
recognition and test the Heuristics system.

All the best science fiction computers
can not only talk in fluent and idiom-
atic English, but can also understand
spoken  English with  remarkable
accuracy. The signs are that this dream,
like so many other s-f dreams, is already
becoming partially true. Full com-
prehension is still some way off, but
limited speech generation reached
children’s toys not long ago in the
Speak and Spell device from Texas
Instruments, and it has been suggested
that a limited degree of speech
recognition might be seen in the toy
shops by Christmas 1981 or 1982.

What we can expect to see is not,
however, the unerring comprehension

of rapid speech in such adverse circum-
stances as attacks by klingons, but a
rather faltering ability to recognise
carefully spoken, pre-trained, isolated

utterances. There is a significant
difference between ‘comprehension’
and ‘recognition’. Humans deploy
massive resources in their compre-

hension of speech, using their know-
ledge of the grammar and sound
patterns of the language, and their
observation of facial expressions and
(even in ordinary untrained people)
some lipreading. None of that is likely
to be seen in near future practical
devices. Instead, the computer simply
recognises that a given utterance

matches tolerably well with one that
was previously stored. No attempt is
made to decode the sounds received in-
to their phonetic components. A
tolerable analogy would be with a
machine that ‘read’ printed text by
holding two superimposed pages up to
the light: it could recognise that two
pages were the same, and therefore that
a test page corresponded with a stored
page, but the method used would have
nothing to do with the linguistic
content of the page.

Thus, rather than decomposing ‘Polly
put the kettle on’ into individual words
and then parsing the words as a sentence
more or less equivalent to ‘Please start
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the process of boiling the water, Polly’,
near-future practical devices will only
be able to match sounds they hear
against a number of prerecorded sounds
and determine which is the best match.
So the vocabularies will be both finite
and small. .

Recognising isolated utterances looks
like -a parlour trick at first, a gimmick
good for nothing but children’s toys and
arcade games. But the military are put-
ting considerable research effort into
it, it is said, presumably because anyone
flying a modern plane already has their
hands full of things to. twiddle and
cannot possibly poke buttons as well.
This is called in the jargon a ‘hands-
busy situation’. In an absorbing article
in the IEEE’s magazine Computing,
May, 1980, John R Welch describes at
length the pros and cons -of entering
data by voice in jndustrial contexts.
Although Welch concludes that at
present the technology needs further
improvement, he cites a wide variety of
possible applications. The blind, too,
would benefit from being able to give
spoken commands to devices — not
merely to computers.as we usually meet
them, but to washing machines and
other domestic devices, many of which
will soon be available with -significant
computing power. And it is possible
that word processors would be signific-
antly improved if commands could be
spoken, especially the word processing
packages for use on ordinary micros
which often require a multitude of two-
key or three-key commands.

In fact, what about robots? Once
your computer . becomes mobile you
cannot possibly expect to run alongside
it poking buttons. At Queen Mary
College, London, a project in collabor-
ation with ICL is attempting to produce
a robot for underwater salvage
operations and other hostile environ-
ment work. Advanced techniques for
voice control are being investigated,
based on the recognition of isolated
utterances.

Hardware
off the shelf

Although .research developments
naturally enough frequently employ
costly and advanced equjpment, aiming
at very high recognition rates, commer-
cial exploitation (in children’s toys, for
instance) would need something
simpler. A number of devices are now
on the market for those wishing to
explore this field, selling at present for
prices between £45 and £200. For this
you get a plug-in device with its own
microphone ready to attach to your
micro. Of the various devices available,
we are closely acquainted with only
one, the Heuristics H2000 SpeechLink
for -the Apple, but many of the
questions raised by this one can be
applied to all similar devices,

No word sounds exactly the same
on two different. occasions, and the
methods of recognition have to take
account of this, looking for those
features that remain fairly constant.
The SpeechLink operates by identifying
the first two formants of the frequency
spectrum. Formants are amplified bands
in the frequency resonance of the voice
as produced by the larynx, and all
vowels and some consonants have

clearly defined formants. For instance,
the vowel ‘ee’, as in ‘see’ (written (i:) by
phoneticians), is characterised by one
low. formant and a second very high
formant, with not much energy in the
frequencies in between, but in the vowel
[u:] (as in ‘cool’) the first two formants
are both low. Working from formants
helps to reduce the device’s sensitivity
to the pitch of the voice — obviously
one wants to recognise words without
forcing the speaker to produce exactly
the same pitch each time — and makes
it more likely that the device will cope
with differences between speakers;
nevertheless, at present most devices
need to be ‘trained’ afresh by each
different speaker if they are to perform
adequately. .

The vocabulary sizes are small — 64
words for the SpeechLink 2000, 32 or
128 in other cases — but it must be
appreciated that the recognition accur-
acy falls as the vocabulary increases.
The central difficulty is, therefore, to
find enough words that are sufficiently
different in a reproducible way. This is
quite a serious problem, and one needs
to consider the characteristics of the
particular system used. We shall explain
below - how to make the most of the
SpeechLink recognition system. One
may have the option of matching an in-
coming utterance against a partial
vocabulary rather than a complete
vocabulary, so that if some utterances
seem completely inappropriate in a
particular context they can be tempo-
rarily left out of account, giving
improved chances of recognition with
the remaining utterances — whether that
is - possible depends on the particular
device; if it is, one can manage rather
ingenious techniques.

Reproducibility presents a subsidiary
problem. During a long session, the
voice is bound to change from start to
finish, especially at moments when the
entire galaxy is about to be destroyed
by the klingons, and a phrase uttered in
the calm of the training session may. be
totally unrecognisable to the machine
later on. Something .has to be done
about this drift problem if possible.

The H2000

The kit contains a plug-in board with
filters, ROM, and logic, a microphone
designed to pre-emphasise certain parts
of the signal in compensation for the
characteristics of the human vocal tract,
and a demonstration floppy. The micro-
phone .plugs into the board on a socket
mounted inside the Apple, as other
Apple gear does, but we have found
that bringing sockets outside makes the
machine far more portable.

The demonstration disk is not well
documented but the programs it
contains -are quite effective. There are
some difficulties, though, and the first
one arises right away. When you first
bring up. the main demonstration
program (by RUN DEMO INIT) you are
asked for identifying initials, so that
your voice samples can be taken once
for training and then be re-used for sub-
sequent runs. True to American custom
you are invited -to supply exactly three
initials. If you only supply two you will
be unable to clear off that user to
reclaim the space for later ones. (About
five users can coexist on one disk.) In
case any such gremlins catch you, you

should take care to copy the master
disk before trying it. .

The most useful of the: demon-
stration programs is Voiceplot, which
displays a graph of the speech sample as
registered by the H2000 using the low-
resolution graphics. Unfortunately, the
lines and axes are not labelled, a sur-
prising oversight. However, the bottom
two lines in Figure 1.can be identified as
the first two formants, as registered by
Speech Link. With the help:of Voiceplot,
it is possible to work out which features
of - words the SpeechLink can best
discriminate and <so to construct
vocabularies of words that are not easily
confused.. . )

The remaining. demonstrations are
mostly games (Blackjack, Othello, and
an enjoyable maze game-called Dragon),
telephone number finders, etec, relying
heavily on the digits or other ensembles
of words chosen for:- their - meaning
rather than for their discriminability.
This does not display the Speechlink to
its best advantage. For instance, the
Dragon game relies on monosyllabic
commands, among. which ‘left’ and
‘right’ are easily confused, as are ‘down’
and ‘no’; and in all numerical entries the
digit ‘six’ gives trouble. Nor have the
programs taken advantage of the full
possible sophistication of the equipment
they demonstrate. In the Othello game
it is quite possible to-get trapped, find-
ing that the device refuses to recognise
any of the legal moves and refuses to
play any of the illegal moves or to let
you pass your turn; you can sometimes
find. yourself frustratedly repeating your
chosen move again and again. The
program sometimes has to be aborted in
the end. However, the equipment is
perfectly capable of supporting a better
interface.
~ You will certainly find Dragon more
fun if you improve the program a.bit.
For a minimal start, change-the vocabul-
ary to something more recognisable —
eg, rising/falling for up/down, raw/lee
for right/left (better to have unexpected
commands than unrecognisable ones!).
You can either simply remember to use
these words or others that you devise,
or else make simple changes to lines
380-410 of TRAIN DRAGON and lines
1525-1560 of DRAGON. Rather .than
miss a turn when a word is unrecognised,
put in a repetition request; and instead
of terminating the game without appeal
if the SpeechLink thinks it has heard
‘finished’, either give the user a second
chance or, more drastically, delete line
26080.. Numerous other small improve-
ments could be made, such as catching
the bug that crashes the program if you
try .to drive through the ceiling and
suppressing ‘yes’ and ‘no’ from the
vocabulary after they have served their
purpose (thereby reducing potential
confusions).

It should be noted that all the
demonstration programs except one run
under Integer Basic, not Applesoft. The
same is true of the test program to
verify the SpeechLink ROMs. They are
also very poorly commented, making
them less useful than they might have
otherwise . been in showing how to pro-
gram the device. The Applesoft program,
FPDEMO, is the most useful for study
purposes.

Fortunately the user- manual is well
written and in most cases the examples
work perfectly- as long as you make all
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the corrections shown on the errata
sheet. It would be useful to have more
detail on the operation of the algorithm
and on how the data are stored.

Training

The device is controlled mainly by
PRINT and INPUT commands  with a
handful of special signals. To ‘train’-it,
ie, to store a sample against which sub-
sequent utterances will be matched,
the command PRINT J$ is used, after
using the. PR command to address the
slot where the board is mounted. The
effect of PRINT J$ is to make the
device wait until it registers a sound,
then to store data about what it heard
and also to store the value of J$. After
training whatever sounds you want, you
can then recognise them by using
INPUT J$, this time using the IN
command to address the slot, and now
the device waits for a sound and training
sample. There is no need whatever for
the sound to correspond to J$ in any
real way: if you tell it to print (ie, train
on) ‘Hamlet’ and then sneeze into the
mike, you will need to sneeze again
whenever you want it to think it’s hear-
ing ‘Hamlet’.

If the device finds that no previously
stored samples are adequate matches to
the sound it hears during an INPUT, it
returns the empty string “” so that you
can do something about it. The demon-
stration programs do nothing whatever
about it as a rule, which is certainly not
the best approach — at the very least the
program- ought to print a polite request
to say it again. Alternatively, after one
failure, or maybe two failures, the rejec-
tion level could be relaxed inside the
device by poking new values into
locations specified in the user manual.
The rejection level is a criterion of
how closely a sound must match one of
the training samples before it is
‘recognised’; set very low, anything
goes, and the device returns the best
match regardless of how bad the match
might be; set very high, the opposite
happens. In visual terms, if the device is
trained on a cat, a cow, and an elephant,
then it would refuse to recognise an
ant if the rejection level were set mid-
way. With the rejection level- set very
low it might ‘recognise’ an ant as.the
cat, that being the best match of a poor
lot. With the rejection level sét very high
it might refuse to recognise a cat unless
it was the same colour as the one used
for training.

Certain words can be turmed off if
desired during a recognition trial to
eliminate potential mistakes. This is
done very simply by writing a zero into
a ‘suppression vector’. Although the
manual uses that term it,.is not strictly
accurate; the vector actually stores the
number of training samples given for
each word. Zeroes mean that, a word has
not been trained at all and is therefore
to be ignored during the recognition
process. It is also possible to switch
vocabularies quite straightforwardly, by
changing a pointer in_the workspace.

This means that at one time the user can
be talking to a vocabulary concerned
with one topic, and later can be talking
to a second vocabulary concerned with
another topic, a useful logical extension
of the idea of suppressing certain words
in certain contexts.

The SpeechLink also has a feature
which is invaluable if you hope to set up
a friendly system. After hearing a word,
it can be used more than once. So if it
cannot be matched in one vocabulary,
you can set a flag to say ‘reprocess that
same word’, change the workspace
pointers to point to a second vocabulary,
issue another INPUT command, and
then the device will use what it
previously heard against the newly-
selected vocabulary. Unfortunately
neither the manual nor the demon-
stration programs give a lot of help here.

There are some features that are
rather irritating. If working in Applesoft
DOS, should you find that a bug.in the
program makes it necessary to break in
when the device is awaiting speech, your
program is lost. Unless already saved on
disk you will have to retype it. Second,
the manual does not tell you how to
find out how successful the best match
was, which means that fiddling with
the rejection level is whistling in the
dark.

Vocabulary design

Because the SpeechLink makes extensive
use of the first two formants it is advis-
able to choose words containing long
vowels, (as in ‘heat’ as opposed to ‘hit’),
which have more distinctive formant
structures. The long vowels in English
are {i:] (as in ‘see’), [a:] (as in ‘far),
9:] (as in ‘saw’), [3:] (as in ‘fir’), and
u:] (as in ‘cool’). The -SpeechLink
seems to have difficulties with this last
vowel, however, possibly because both
the first and the second formant will fall
within the lower band filter, causing.a
third, fairly weak formant to be picked
up by the upper frequency filter. Tumn-
ing to diphthongs, [ai] (as in ‘fine’) and
{au] (as in ‘cow’) are generally identified
correctly, whereas [ea] (as in ‘bear’)
and [ia] (as in ‘beer’) are often mis-
taken for [a:] (as in ‘fir’).

Thus, good vowel elements to
include are the ones that occur in the
words see, far, saw, fir, fine and cow.

The sound produced must be of
certain intensity for the SpeechLink to
take notice of it. It is therefore
important that the beginning of the
word is loud enough. On this account,
words with non.initial -stress (eg,
‘impair’) should be avoided. For the
same reason it may be useful to have a
plosive (p, t, k, b, d or g) at the begin-
ning of a word, to ensure- that the begin-
ning of the vowel element has enough
intensity to register.

Plosive consonants cannot, however,
be counted on to distinguish words such
as ‘it’, ‘pit’ and °‘kit’. Their manifest-
ation stretches over too short a time for
the SpeechLink to catch them reliably,
and although plosives do influence the
formant structure, that also. generally
happens over too short a time to be a
reliable feature.

The fricative consonants (s, sh, f, v,
th) are often not immediately registered
by the SpeechLink at the beginning of
words. Sometimes they are not
registered at all. Also the duration of an

initial ‘s’ seems to be very variable in
unpractised speakers, which means that
a word like ‘six’ is not an easy target.
Initial fricatives should therefore be
avoided. Inside words the presence of a
fricative can be useful for recognition,
and ‘s’ can generally be identified
correctly, since its characteristic high-
frequency noise is within the range of
the upper filter. Thus ‘rising’ and
‘riding’ are reliably distinguished (see
Figure 2).

The nasals (m, n, ng) and | and r
have low intensity and display fairly
similar formant structures. They cannot
therefore be relied upon to distinguish
words.

Although the instruction manual
recommends using multi-syllabic words,
because they ‘have more information
than one syllable words’, our experience
suggests that two syllables (preferably
stressed on the first) is about right.
Stuffing the utterance with consonants
cuts down the.vowels, which are the
SpeechLink’s best feature. y

As a ruleofthumb summary of
vocabulary design, try to choose two-
syllable words with stress on .the first
syllable or else one-syllable words; rely
on long vowels or contrasts between the
presence or absence of (fricative

-,
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Fig 1. Plots from the Voiceplot
demonstration program. The lower
two lines are formants —concen-
trations o f energy, in particular
frequency bands characterising
human speech ; the Speech-Link
analyses the first two formants,
which it regards as lying in the bands
150 to 900 Hz and 900-5000 H:z.
These are the most useful for dis-
tinguishing between vowels, so
vocabulary design should pay par-
ticular attention to vowel contrasts.
The plots show which frequency
(y-axis) contained most energy at
each sampling interval (x-axis) for
the utterances {a) ‘rising’and (b)
‘riding’. The fricative ‘s’ shows
clearly as a hump in the second
formant in (a) while the corres-
ponding ‘d’ in plot (b) is much

less visible, showing that the
SpeechLink can easily distinguish
between presence or absence of
internal fricatives, but would find it
hard to tell a 'd’ from, say, a ‘b’.
The slow rise of the second formant
before it humps in (a) or dips in (b)
characterises the long i’ diphthong, ,
and the SpeechLink can readily dis-
tinguish this pattern from those of
other long vowels.
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consonants inside the word to distin-
guish one word from another; and try to
choose words starting with a consonant,
especially a plosive. It makes good sense
to try out your vocabulary first with the
Voiceplot program. Any words that give
very similar pictures are likely to be
confused with each other.

Vocabularysize and
rejection level

The SpeechLink allows the user to
control two important parameters, the
amount of training and the rejection
level, or the minimum acceptable value
for accepting a word as recognisable. We
made use of the feature that allows a
word to be reprocessed to help us inves-
tigate these parameters. (Dave Morrison,
a student working with Dr Green, did
much of the work involved.)

Our program was trained on a voca-
bulary of whatever size was desired. The
list was read a few times by the speaker,
usually three or five times. During the
first reading, the program stored each

| word twice in separate tables; during

the subsequent readings, one of the
tables was left alone, while the other
was used to form a merged record of
the words. Thus we finished with one
table recording singly trained words,
and another recording multiply train-
ed words including the very same utter-
ances that had been used for the singly
trained table. During the recognition

1 phase, words were uttered by the

speaker and were processed six times by
the machine: each utterance was re-

| cognised against both tables, using three

different values for the rejection level.

The first difficulty was that reading
a list of words for training the machines
produces in most people a flat mono-
tonous diction which differs sharply
from normal speech. When a list of 20
words was read five times the effect was
very severe. To counteract it, try to
arrange the training period so that the
machine surprises the reader, waiting a
random length of time before asking for

another word to be read and then asking

for a random word.

The user needs as much training as
the computer! As the manual says, you
need to hold the mike close and be very
consistent with its positioning. Speak
firmly, and do pronounce the words
correctly: ‘move’ must not be allowed
to degenerate into something almost the
same as ‘moo’, and the diphthongal
quality of ‘down’ should not get lost.
Such points will usually have to be
explained to first-time users.

Having got past that hurdle, we
found that multiple training contributed
less than would be expected after read-
ing the manual. A list read five times
produced little more accuracy than one
read once only. One might well limit
oneself to three or even two training
trials.

When a word is uttered for re-
cognition, it may or may not be a
known part of the previously trained
vocabulary. The SpeechLink may
correctly recognise a known word (a
hit), incorrectly ‘recognise’ a known
word, incorrectly ‘recognise’ an un-
known word, reject a known word (a
miss), or correctly -reject an unknown
word. Ideally one would like to achieve
100 per cent hits and correct rejections.

Stiffening the rejection level will
certainly decrease the number of in-
correct recognitions but it will increase
the misses; relaxing the rejection level
will increase the hits and decrease the
misses, but it will also cause more in-
correct recognitions. Especially, relax-
ing the rejection level will risk more mis-
recognitions of known words, if the
utterance happens to have been poorly
enunciated so that it doesn’t sound like
anything much but happens to sound
more like something else than itself.

To our surprise, relaxing .the rejec-
tion level had a side effect of making
the  device more likely to recognise an
incoming utterance as the last word in
its list, whether it was really that one
or not. A stiff rejection level meant that
the word might quite well not be
recognised at all, but was more likely to
be correct if it was- recognised. One
would have expected that the same
utterance processed ‘twice through the
system with the rejection level changed
would be rejected at some levels and
recognised at others, but would always
have been recognised as the same thing,
if it was recognised at all, regardless of
the rejection level. It was not clear why
this happened. A bit more information
in the manual on how the recognition
algorithm operates would have been use-
ful here.

Given all this, it is obviously best
to work in a quiet room and with well-
practised speakers who are unlikely to
stumble or to offer invalid words; most
of what the device hears will then be
what it was meant to, and the rejection
level can be tightened up. We found that
setting it to —100 was too tight, but
—50 seemed about right (more negative
numbers give tighter rejection). Under
these conditions, most recognitions
claimed by the device will be hits, and
not many incorrect rejections will
occur,

The dynamic
interface

Since no amount of tweaking will
produce perfect performance, some-
thing must be done to make the failures
tolerable to users. After all, the whole
purpose of speech recognition is to help
make computers easier and friendlier to
use; how stupid it would be to set out
on such an endeavour and then to spoil
it at this point! Here are some possible
schemes.

1. Do nothing when the word can-

not be recognised. That is what the
Dragon demonstration program does —
or rather, it makes you miss a turn if
your move was unrecognisable. Not re-
commended; .

2. After an unrecognised utterance,
have the Apple ask for a repetition. This
is less helpful than it might seem, be-
cause the user is unlikely to recapture
the sound of the original training: one
can find oneself getting steadily more
irritable, saying the word, whispering it,
shouting it, wheedling it . The
Othello demonstration program uses
this method. So does our modified
Dragon. program, which gives a rising
tone on the speaker and displays the
word ‘PARDON?’ as shown in Figure
3

3. Try recognising first against- a
tight rejection level. If that succeeds,
you probably have a hit, but it increases
the chance of not getting a recognition.
In that case, now relax the rejection
level, and try again, reprocessing the
same utterance. If you get a recognition
you can no longer be so sure of it, so
ask the user to confirm. (‘Did you say
“COWCATCHER™?’ — and the user gives
Yes or No.) Continue to relax the
rejection level until some sort of recog-
nition is achieved. Unfortunately, as we
have noted, when the rejection level is
looser than about 100, the last word in
the.training list is generally ‘recognised’;
this should therefore be a dummy that
is -never spoken, and if the SpeechLink
‘recognises’ it that should be taken as a
failure to find a recognition;

4. In some cases, only certain words
are valid. All others can be suppressed
by poking a bit in the memory table for
each unwanted word, and the utterance
can be matched to those remaining. If
successful, well and good; if not, bring
in the suppressed words again and try
once more. This scheme is like no 3 in
its philosophy, and .can indeed be
combined with it;

5. If the user fails in the first two
attempts, or maybe three, something is
obviously wrong; the intonation has
drifted away from what it was during
training. In even slight stress that is
bound to happen. You might just as
well give up gracefully and display all
words (starting, if possible, with the
most likely) asking the user to respond
Yes or No. When the Yes is found, ask
for it to be said again and keep that as
another entry in the vocabulary tied to
the same stored string. This may be
irritating, but it is- better than sitting

Piaid
[ ]

Fig 2. The Dragon demonstration
program. (a) As supplied, the walls
become visible only when the player
bumps into them. (b) A version
modified to leave the maze in view.
The player steers towards the exit by
spoken commands up/down/left/
right, trying to evade the dragon. The

last two commands spoken remain in

there bellowi_ng again and again at the

view. Qur versions have also been
modified to print ‘pardon?’ and give
an audible cue when an utterance is
unrecognised. The (b) version uses a
vocabulary chosen for discrimina-
bility, rising/falling/raw/lee instead
of up/down/right/left, a revision

that dramatically improves recog-
nition accuracy.
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machine and getting *Please say it again’
each time;

6. To avoid the indignity of admit-
ting defeat in the previous approach,
the problem of drift ought to be
tackled. Each time a word is recognised,
the voice sample can be blended in with
the previously stored version. This will
of course go hopelessly wrong if there is
a substantial number of misrecognitions.
The snag jsthat the SpeechLink dqes not
provide any way to form a weighted
average of samples, and moreover it
objects to receiving more than eight
training samples on any one word. Do
not despair. The ‘suppression vector’, as
we noted above, contains the number of
training samples received by each word.

It is therefore quite easy to cheat the
device. After training, every entry in the
vector is set to, say, 2. Thereafter, each
word recognised is also used for retrain-
ing, which will give an average weighted
2:1 in favour of the past and against the
word just heard, and the entry in the
vector will be incremented to 3. Reset
the entry to 2, ready for next time, and
there it is: the device’s stored samples
will automatically keep up to date with
drifting enunciation.

So a friendly interface would perhaps
work. like this. After training three or
four times on each word, the main task
is started, in which the device tries to
identify the user’s utterances. Each
utterance is first tried against a voca-
bulary of only appropriate words, with
a tight rejection level. If no recognition
is achieved, it is tried against all possible
words, still with a tight level, and now if
a recognition is made the response is
probably to say that that word is in-
appropriate. If there is still no recog-

'Y SORTING OFFICE
|
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‘The computer works out the first class post codes, Fred here works out the

second class ones.”’

nition, the rejection level is relaxed, and
if a match is now found, the user is
asked for confirmation before acting on
it. If, however, no match is found even
with the lowered level, or if the dummy
last word of section 3 is ‘recognised’,
the user will have to be asked for a
repetition, and the entire process is
repeated. Should it once again fail to
produce a recognition, there seems
nothing for it but to use the desperate
measure of 5. But to reduce the likeli-
hood of that, recognised utterances will
be blended in with the previously stored
versions, in the manner of section 6.

Interface
development and
the small user

Speech recognition devices are evidently
here to stay. The big firms, however, are
putting their massive resources into
pushing the accuracy of recognition as
high as possible. It is up to the rest of
the world to find good ways of coping
with the inevitable failures of recog-
nition and to create friendly interfaces.
The history of micros to date has shown
that their great popularity and their
appeal to a quite different market from
the mainframe has resulted in a new and
most welcome concern for friendly,
usable systems aimed at the relatively
inexperienced user. Quite often these
have been developed by small users,
and we look forward to the same
happening with speech recognition now
that the hardware is so cheap. Who will
come up with ‘Audio-calc™ 1

Your fightar appears Below a convoy of
aliens! If you destroy them another set
appears who seem to be siightly cleverer
than before! Soon your space station
nears but betare you can dock the station
comes under attack! Survival is up to youl
The excitement is just beglnningl!

TRSBO Levels | & 11 16K Tape
Video Genie 16K Tape

Dodge the alien Ramships and fire
missiles to destroy them before they get
you. The ahen Flagship uses his deadly
iaser bolt to ransform a Ramship nto
another Flagship or into your ship’s
double Look out' Destroy your double
and you could destroy yourself
TRS B0 Level 10r 11.16K Tape

Video Genie EG3003 16K Tape £10

COMPUTING CAN BE FUM

QUALITY PROGRAMS CHOSEN FOR THEIR SUPERB GRAPHICS AND SMOOTH ACTION

Video Genie

£10
£10

£10

THE ESSENTIAL SOFTWARE COMPANY
{Viscounti Ltd.) 01-837 3154
47 Brunswick Centre, London WC1N 1AF

| havea ........... Fooocod XX T T microcomputer
O Piesse send me your software catalogue, | *

enclose s stamped self addressed envelope,

Please s8nd mMe ............ocivvvieinneneieieirinenae

| anciose a cheque/postai order for £ .

{plus 50p post & packing)

Signsture:

Name

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

1

Xt

LASYRINTH

A must for all adventure addicts! Walk down
corridors depicted in full 3-D graphics. Look
around to find the objects you need to survive. But
beware! Monsters and Incredible Obstacles can lurk
round every cornerl|

LABYRINTH TAPE £10 DEATHMAZE TAPE £10

The newest and most exciting invaders
type game yet! Cruel and crafty aliens
attack Earth. You are the sole defender,
As you fire your laser at the aliens

they swoop down and bomb you.
Exciting use of graphics! Must be seen.
TRS 80 Level 1 or 11.16K
Tape

Video Genie 16K Tape

£10
£10

Now the amazing ASTERQIDS arcade
game for your TRS80! Your Ship is
floating in the middle of an asteroid belt!
Your only escape is to destroy them and
the crafty alien spacecraft! Blast them
with your laser, thrust, rotate or hit
hyperspace to survivel

TRSBO Leveis 1 & 11.16K

Tape

Video Genis 16K Tape

£10
£10

DEATHMAZE
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This month we introduce a new regular feature to PCW, designed to cater for everyone
who really enjoys getting to grips with their micros — all you ‘terminal junkies’ in fact. From now on we'll
be publishing a wealth of hardware fixes and software tricks for all the popular machines.
But we depend on your help in sending us your favourite tips — we’ll even pay you for them and PCW
pays its contributors very well! Send your input to: ‘TJ’s Workshop’, PCW, 14 Rathbone Place,
London W1P 1DE

ZX81 SPACE SAVING

If you own a 1k ZX81 and
you’ve been trying to use
programs written for the 1k
ZX80, you may have found
that some won't fit into
RAM, let alone run!

There are two main
reasons why programs take
up more RAM in the ZX81
than in the ’80. First, num-
bers are stored as five-byte
floating point format, rather
than two-point integers,
which is particularly signific-
ant when arrays are used;
and second, ZX81 system
variables take up 125 bytes,
80 more than in the ZX80,
leaving only 899 bytes free
for the program, display
file, variables, work areas
and stack!

Fortunately, it’s possible
to reduce the size of most
programs, using the follow-
ing tricks. Of course, you can
still use these if you have
more than 1k to play with -
with 16k, you should be able
to squeeze in some pretty
impressive programs!

1. Common numeric con-
stants may be replaced by
variables, each having been
assigned the value of a con-
stant. Generally, at least
four occurrences of the same
constant makes this worth-
while, since each numeric
constant takes six bytes of
the program area. Other less
common numeric constants
may be expressed in terms
of the common constants,
wherever possible. Use may
also be made of 0=NOT n
(n#0) and 1=NOT 0.

2. Common statements,
which may be adjacent, may
be merged into one state-
ment, particularly LET,
PRINT and IF, often using
conditional terms in expres-
sions. Often this device

promotes structured program-

ming as it removes the need
for many GOTOs. Examples
are shown in Listing 1.

3. Arrays of small valued in-

tegers (<256), as are often re-

quired for graphic programs,
particularly using positions in
the display, may be replaced
by arrays of characters, thus

saving four bytes per element.

This requires the use of
CODE and CHARS when
setting and accessing the
values, but with any signif-
icant size array there can be
a considerable saving.

4. Indicators may be stored
in string rather than numeric
variables; also, saving the
numeric constants with
which they are tested.

5. Codes in POKE statements
and PEEK comparisons may
be replaced by CODE
‘character’, saving four to
six bytes as well as making
the program more readable.
6. Temporary variables used
to evaluate expressions used
later only once or twice may

be avoided; often saving both
the variable and the LET
statement.

7. Headings and graphics may
often be printed explicitly,
rather than in a loop — see
Listing 2.

This device saves space for up.

to at least 24 identical or
related characters.

8. There is no need to have
superfluous LET statements
to pre-declare all variables, as
with the ZX80, to fix the
start of the display file.

In fact, since the start of
display file is fixed once the
program is running, the
address of the display file
may be embedded in

a particular program,

having extracted it after in-
putting the program, instead
of using in the program:
PEEK 16396+256*PEEK
16397, giving a saving of

24 bytes. Extreme care
must be taken to alter this
address whenever the prog-
ram is changed.

.Colin Clayman

saves six bytes over

and

100 LET P=P + (P < M)
saves 10 bytes over

100 LETP=P+1

Listing 1

100 PRINT (“WIN”* AND NOT L) + (“LOSE” AND L)

100 IF L = 0 THEN PRINT “WIN”
110 IF L <> THEN PRINT “LOSE”

110 IF P> M THEN LET P =M

0-0

saves 14 bytes on

100 FORN =0 TO X
110 PRINT N;

120 NEXT N

130 PRINT

Listing 2

100 PRINT “0123456789”

0=0,X=9

ZX81 TIPS

Here are a few tips for those
ZX81 owners who have
gotten rather behind in the
Rampack race:

1. Use only single letter var-
iable names. As you would
expect, the name ‘EGGS’
takes up four bytes and ‘E’
only one every time it is
referred to in the program.

2. Instead of a row of LET
statements at the beginning
of a program, store the var-
iables with the program (not
forgetting, of course, to
GOTO instead of RUN-
ning!).

3. Restricting the amount of
screen being used at any time
for output by the use of CLS
will often prevent that
annoying report 4, halfway
through a run.

4. Surprisingly, the statement
LET A=VAL ‘1’ takes up
three bytesless than LET A=
1! This is because the ZX81,
in order to speed up execut-
ion, writes every numerical
constant twice; once in
decimal and once in binary.
5. If a constant is used fairly
often in a program, it may be
worth assigning it to a var-
iable. Quite a few of my
programs begin with:

10 LET A=VAL ‘O’

20 LET B=VAL ‘1’

6. For those masochists who
will do anything for a byte, it
is possible to write a program
leaving every numerical var-
iable 0 and then POKEing the
appropriate value into the
binary. This is, however, not
worth doing if you wish

your program to be readable
or if the number is less than
five characters long.

Daran Gill
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Europe's four leading
computer magazines (Bit, Chip,
Databus and Micro Systemes)
have joined hands.

Together they now introduce
the first international

microcomputer magazine for
European traders: Micro Digest.

FIN/
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The first European magazine about microcomputer trade, Micro Digest, will be
published monthly in four languages: English, French, German and ltalian.

It's the essential complement to your own national computer magazine: In Micro Digest you'll find
everything a microcomputer trader needs to know.

Have a look at the contents and see for yourself. topical events of
international importance, market research, interviews, the latest product
information, editorial news . . .

Your advantage is obvious. Micro Digest gives you all the
important information about microcomputer technology. There's no
need any more to subscribe to different magazines from many
countries. No need to have to translate from foreign languages.

From now on all you have to know about your trade is SSses
available in your own language. In Micro Digest. SEES
The magazine that gives you a better insight in your own
profession.

MiICRO DIGEST IS PUBLISHED BY THE EUROPEAN MICRO PUBLISHERS ASSOCIATION (EMPA).

Write for more information to:
Micro Digest, Kluwer Technische Tijdschriften, PO. Box 23, 7400 GA Deventer, The Netherlands. Tel. 05700-91487.
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UK101 SCREEN HANDLING

Here’s a collection of very
handy screen handling sub-
routines from Robin Kree-
man of Tilburg, Holland.
They’re designed for an 8k
UK101. The routines allow
you to clear the screen, using
a section of code borrowed
from the ‘old’ monitor;
before you clear the screen,
though, you may want to
preserve its contents, so

get it back again, Robin’s
routine does exactly that.
The routines are in a Besic
program which you put onto
the front of your program;
your program then starts at
line 1000 and the routines are
used through GOSUBs, as

follows:
Clear screen GOSUB 200
Save screen GOSUB 300

Restore screen GOSUB 400

Robin has included a subrout- Here’s Robin’s listing:

ine which does that.
Naturally, as there’s no point
in saving stuff unless you can

°
®
10 REM CLEAR SCREEN CODE °
el 20 FOKE 133,63:POKE 134,31:POKE 8026,96
30 FOR 1=65036 TO 65061:J=PEEK (1) °
H :POKE I-57036,.J:NEXT
IS REM °
e| 240 REM MOVE SCREEN CODE
S0 READ D:IF D=999 THEN 1000 .
60 POKE 7681+C,D
® 70 C=C+1:60T0 SO
75 REM °
®| 100 DATA 169,0,133,225, 133,227, 168, 169
110 DATA 208, 133,226,169, 26,133,228 °
e| 120 DATA 177,22S,145,227,200,192
130 DATA 0,208,247,166,226,224,211 °
o| 140 DATA 240,8,232, 134,226,230
150 DATA 228,24,144,233,96,999 5
155 REM
®| 190 REM CLEAR SCREEN SUBROUTINE
200 POKE 11,64:POKE 12,31: X=USR(X):RETURN |®
®| 205 REM
290 REM SAVE SCREEN SUBROUTINE o
| 300 POKE 11,1:PDKE 12,30
210 POKE 7708,211:POKE 7689, 208 L
320 FOKE 7693, 26: X=USR(X) : RETURN
® 355 REM °
390 REM RESTORE SCREEN SUBROUTINE
®| 300 POKE 11,1:FOKE 12,30 P
410 POKE 7708,29:POKE 7689, 26
®| 420 POKE 7693, 208: X=USR{X) : RETURN -
425 REM
@ |1000 REM MAIN PROGRAM STARTS HERE. .. o
> °
C °
e °

ZX80TIPS

POKEing location 16421
with a value over 10 will pre-
vent an error code being
printed by the ZX80. This is
desirable because the ZX80
will print an error code for
the quite legitimate operation
of a stop statement and the
appearance of a strange
number at the bottom of the
screen will confuse the inex-
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perienced user.

A radio tuned to long
wave at around 200 kHz will
play a tone when placed near
the ZX80, but don’t place it
too near the television set.
Thus, the ZX80 can be used
to play tunes with simple
programs.

Dominic Stocqueler

TRS-80 INVERSE VIDEO

Inverse video on the TRS-80
and probably most micros
may be accomplished with
minimum effort and expense.
The following modification
may be done in approximate-
ly one hour. You will need no
more than a switch and some
wire.

Carefully unscrew the bot-
tom of your keyboard while
noting the screw lengths and
locations for reassembly. Re-
move the top cover. Lift the
keyboard to separate it from
the main board below. Take
care not to twist the short
length of ribbon cable that
connects the two boards. Re-
move the small white
cushions from the pegs that
supported the keyboard,
again noting their locations.
Lift the lower main board
and the keyboard out of the
case. It is advisable that you
have an extra pair of hands
available for the next oper-
ation. Carefully separate
the two boards and lay them
flat so that the keyboard
faces upward. Locate the
DIN socket end of the main
printed board, Z41 and
Z24, the former being an
eight pin chip, the latter a
16 pin. When you are satis-
fied that you have found the
correct two chips, invert the

two boards and try to pin-
point the soldered connect-
ions for both chips on the
reverse side of the board.
When you have located the
correct ones, mark both areas
with a felt pen.

Now stand facing the
board with the power, video
and tape sockets nearest to
you. Z41 and Z24 should be
on the left side of the board.
Look closely at Z41 and com-
pare the right middle two
pins with the diagram. You
should see that the two pins
are soldered together and a
track leads off away from
you. If you are in any doubt
about which pins you should
be looking at, count clock-
wise from the bottom left-
hand pin, pin one, until you
reach pins six and seven, the
two in question.

Check once more that you
have the correct chip and
then cut the track leading
away from pins six and seven
with a modelling knife. Now
locate Z24 and cut the track
leading away from the two
pins four and five, as shown
on the diagram. That’s the
difficult part over with.

The switch may be mount-
ed anywhere on the cabinet,
but if you have a very small
switch handy you will find

Original circuil

. Video

Flnal video stage

P Spare gate

Fig 1 Logic diagram for TRS-80 reverse video mod.

Cut track here — 2o

"

Cut track here —e

DIN
sockets

Fig 2 The modifications to the Tandy board. Note
that this is a view of the underside.

Green

Red

oo\ oong




room to mount it between
two of the DIN sockets.

Now for the wiring. The
ideal wire to use would be a
four-cored screened cable,
with the screening earthed to
prevent pickup and hence
patterning on the display.
Whether you are using screen-
ed cable or not, wire as per
the diagram. You will find it
less confusing if you use wire
of four different colours. If
you have used screened
cable then pin seven of Z24
will provide a suitable earth
for your screen.

When you have finished,
check again the diagram
against your work and when
you are satisfied that it is
correct, reassemble and give
it a try.

If you don’t own a TRS-
80, you might still be able to
modify your machine for re-
verse video. Locate on the
circuit diagram the video
output stage. You will
probably see leading into
the circuit two signal lines.
One of these lines should be
labelled ‘sync’ and the other
‘video’. It is the video line we
are interested in. To. invert
the video to the screen all
you need to do is to invert
the signal at this position.
There will probably be a
spare NAND gate somewhere
on your micro which you can
use. Break the video line and
wire your gate in series with
the two open lines. To enable
switching between normal
and inverted video, simply
connect your switch across
the input and output termin-
als of the gate.

This modification works
perfectly well on the Tandy
monitors, but if you are
using a standard television
receiver, you may find that it
suffers a loss of sync when
displaying large areas of
black.

Note: the ribbon cable
joining the keyboard to the
main printed board is of very
poor quality and the copper
track inside is easily broken.
The symptoms of a break
vary depending on which
particular track is broken. If
one is broken, you will
probably find it impossible
to make an entry via the
keyboard as random char-
acters will be printed on the
screen when you press a key.

C Bolton-Heaton
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CUSTOMISING NASCOM BASIC

Nascom’s ROM Basic con-
tains the non-standard reser-
ved words POINT, SET and
RESET. Since these are an
addition to the ‘standard’
Microsoft Basic, they are
accessed via reflections in the
RAM workspace at 1051H,
1054H and 1057H respect-
ively. It is therefore possible
to substitute user-defined
Basic commands at these re-
flections and to call them
through a Basic program.

A good example is the use
of SET+ and SET— to turn a
parallel printer on and off.

Below is a source listing of
just such a program. The new
SET routine (SETT) is activ-
ated by DOKE 4181 3500
(ie, replacing the Basic re-
flection of FF40H at 1055H
with ODACH, the address of
SETT — chosen to be an easy
decimal number!). Normal
SET (X,Y) commands may be
used without any special pre-
cautions and spaces between,
for example, SET and ‘+’ are
disregarded by Basic.
Obviously, any identifying
symbol or symbols, other .
than ‘(’, may be used to dis-

tinguish a user-defined com-
mand. The pointer to the
next character in a Basic pro-
gram is in HL. Hence HL
must be incremented for each
special SET character before
returning to Basic. It is suffic-
ient to terminate the user-
defined command with RET
in order to move onto the.
next statement of the prog-
ram. This replaces the RET at
the end of the Basic SET sub-
routine at FF4FH. This rout-
ine makes Nascom Basic even
more flexible and useful.
Leslie Pettit

ODAC 7E SETT: LD A, (HL) ;Character immediately
g after SET in. Basic
; program (spaces ignored)
ODAD FEAC - CP £EAC ;Is it '+1'2
ODAF CAnnNN JP Z ,PRTON ;Yes - turn printer on
0DB2 FEAD Cp £AD ;Is it '-'?2
0DB4 CAmmMM JP Z ,PRTOFF;Yes - turn printer off
NNnn E5 PRTON: PUSH HL ;Save pointer
; Insert routine here
E1 POP HL ;Restore pointer
23 INC HL ; and increment it
C9 RET ;Back to Basic for
g next statement
MMmm E5 PRTOFF: PUSH HL ;Save pointer
i
; Insert routine here
E1l POP HL ;Restore poinéer
28 INC HL ; and increment it
©9 RET ;Back to Basic for
; next statement

T used to meditate for hours over a question, now I can do it in seconds ¥
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FASTER
BASIC

Basic interpreters have the reputation of
being very slow in comparison with the
execution of specifically -written
machine code. In some respects this
reputation is deserved; for example,
PEEK and POKE statements appear to
be executed very slowly by some
interpreters. Obviously, the inter-
pretative. process is inherently slower
than the direct execution of machine
code but how much does a Basic inter-
preter slow down purely arithmetic
computations in number-crunching ap-
plications? We shall look at some of
the number handling aspects. of Basic
interpreters in this article, taking
specific examples from the 8k Nascom
Basic. This Basic interpreter is written
in 8080 code and is fairly representative
of many of the smaller Microsoft Basic
interpreters currently in use. Directly
accessing subroutines in the inter-
preter is one way to increase processing
speed in some applications, as we shall
show. Although this article is restricted
to arithmetic applications, there is
obviously considerable scope for in-
creasing the speed of string handling
operations using a similar approach.

Floating point
numbers

The arithmetic operations in many
Basic interpreters are carried out using
binary floating point arithmetic. Float-
ing point numbers consist of a mantissa
and an exponent and are similar to
numbers written in scientific notation,
such as 1.98E+02. The mantissa of a
floating point number is, however,
always expressed as a fraction. For
example, 198 expressed as a decimal
floating point number is 198 x 10°,
where the fractiondl mantissa is +.198
and the exponent is +3. Floating point
numbers are generally normalised, ie,
the first digit of the fraction is sig-
nificant eg, 0.00198 x 10° is not
normalised.

The binary floating point numbers
used to represent Basic numeric
variables and constants are expressed in
a similar way and can be stored in four
bytes -—see Table 1. Byte 1 contains the
binary integer exponent which is biased
+80H to allow both positive and nega-
tive exponents to be represented. Byte
1 =70 is a special case which is defined
to represent numeric zero. The most
significant digit of the mantissa (bit 7

Alastair Cairns and Maurice Shepherd show how to speed up
your Basic programs by directly accessing the interpreter’s
subroutines.

of byte 2) is always assumed to be 1in
evaluating the mantissa, ensuring that
the floating point number is normalised;
the actual value of this bit is used to
indicate the algebraic sign of the
number (0 = positive, 1 = negative). The
four bytes can thus represent zero and
signed decimal numbers in_the range
0.g5- X g_‘r“{’% to almost 2‘}22 (ie, 2.9
x 10" *° to 1.7 x 10%®) with an ac-
curacy of at least six significant decimal
numbers. The examples shown in Table
1 illustrate the conversion of binary
floating point to decimal.

In principle, floating point numbers
can be added by equalising the expo-
nents (making the necessary shifts in
the mantissas) and then adding the
mantissas. Multiplication involves
multiplying the mantissas and adding
the exponents. A little thought shows
that these apparently simple operations
require quite complex software and will
have relatively long execution times, in
comparison with integer addition and
multiplication. There is also an inherent
lack of precision in operations with
floating point numbers which causes
rounding errors. These two limitations
of floating point arithmetic, speed and
precision, can be minimised by good
software — generally by trading one off
against another — but they cannot be
eliminated.

Arithmetic
subroutines

The Basic interpreter contains the
necessary subroutines to perform
addition, subtraction, multiplication,

division and the evaluation of various
functions using floating point arith-
metic. These subroutines are called
whenever the interpreter encounters a
byte corresponding to +, —, SIN, LOG,
etc, in the stored program. Without
resorting to detective work on dis-
assembled listings, there is usually no
direct means of finding the call
addresses of these subroutines.

The Nascom interpreter uses four
bytes in RAM (10E4H — 10E7H) as-a
floating point accumulator (FPA) and
also makes use of the two Z80 16-bit
registers BC and DE to hold floating
point numbers. Table 2 shows the for-
mat of FPN in these two pseudo 32-bit
registers. Note that, following Z80
convention, the four bytes are stored
in reverse order in memory.

The call addresses of the subroutines
for addition, subtraction, multiplication
and division of the contents of these
two registers are:

F5CDH BCDE + FPA
F5CAH BCDE — FPA
F708H BCDE * FPA
F769H BCDE |/ FPA

The results are returned in the FPA.
The call addresses of other subroutines
are given below; in each of these cases
the argument is entered in the FPA and
the result is returned in the FPA.

ABS F838H
ATN FC7CH
COs FCOOH
EXP FAFAH
INT F8EG6H
LOG F6CTH
SIN FCO6H
SQR FAACH
TAN FC6TH

There are also interpreter subroutines
for conversion between FPN and 16-bit
complementary two’s binary integers. A
subroutine call to E98BH returns the
integer value of the FPA in the DE
register pair — the FPN must be in range
or an error is flagged. The converse may

Binary Exponent.
Offset +80H

24 bit Binary Mantissa

Decimal number

Table 1 Binary floating point numbers

BYTE 1 BYTE 2 BYTE 3 BYTE 4
MSB LSB
Bit 7 of byte 2 indicates algebraic sign (0 = +,1 = —)

but is assumed to be 1 in evaluating the mantissa.

Example a:

Bytes 14 84 C0 00 00

Binary exponent = 84 — 80 ='+4

Byte 2 = 11000000 ie Negative sign

Binary mantissa = — .11

= —.75 decimal

Decimal number = —0.75x2 = —12.0 decimal.
Example b:

Bytes 14 78 60 00 00

Binary exponent = 7E —80 = —2

Byte 2 = 01100000 ie Positive sign

Binary mantissa = + .111

+ .875 decimal
+0.875x10 =

+0.21875 decimal.
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be achieved, in a rather more com-
plicated way, by zeroing the A register,
loading 98H into the B register and
calling F82AH; the - complementary
two’s number initially in DE is returned
as a floating point number in the FPA.

The conversions between ASCII
coded decimal and FPN are discussed
after the section on variable and array
tables.

How fast?

The execution times, T(sub), of some of
these subroutines are given in Table 3
and exclude the slight looping overheads
involved in making the measurements.
The execution times of the add, sub-
tract, multiply. and divide subroutines
are very dependent on the relationship
between the numbers in the FPA and
BCDE registers. For example, special
cases arise if one of the numbers is zero
or if the exponents are very different;
multiplication by zero is much more
rapid than the example given in Table 4.
These subroutine execution times may
be compared with the times required
for the same operations within a Basic
program, T(Basic).. The values of
T(Basic) were determined using the
program,

A=9.2:FOR N=1TO 5000

B= (relevant function) : NEXT : END
and include the time required (0.98ms)
for the FOR. . . NEXT loop. It is worth
noting that this is an optimised Basic
program in the sense that the inter-
preter does not have to_search a large
variable table. In a long Basic program,
the corresponding times could be
significantly higher, especially if array
elements have to be accessed.

The ratios t(Basic)/t(sub) give a
useful indication of the Basic inter-
preter overheads in carrying out these
operations and are independent of the
microprocessor clock rate. In the evalua-
tion of square roots and the transcen-
dental and trigonometric functions, the
interpreter overhead is relatively small
since these routines have relatively long
execution times. There would there-
fore be no real advantage in directly
calling these subroutines.

The ratios for add, subtract, mul-
tiply and divide do, however, indicate
that significant decreases in processing
time could be achieved by calling these
subroutines directly. This, of course, is
because these subroutines have rela-
tively short execution times in com-
parison ‘with the corresponding inter-
preter overheads. It can also be seen
from Table 3 that SQR and TAN have
particularly long execution times and
the run time of a Basic program can
obviously be optimised by omitting
such functions whenever possible.

Variable
and array tables

The Nascom interpreter stores the
values of numeric variables and arrays
in two contiguous tables in RAM and
maintains pointers to (i) the start of the
variable table (10D6H), (ii) the start of
the array table (10D8H) and (iii) the
end of the array table (10DAH). Each
numeric variable occupies six bytes
(Table -4) — the first two bytes contain
the two Initial characters of the variable

FPNumber | Bytel | Byte2 | Byte3 | Byte4

< LSB — Mantissa — MSB > < Exponent >
FPA 10E4 10E5 10E6 10E7
Register E D C B

‘Table 2 The storage of floating point numbers in the floating point

accumulator and the registers BC and DE.
SUBROUTINE| T (sub)| T (Basic)] T (Basic)/T (sub)
ADD 0.21 2.85 13.6
SUBTRACT 0.23 2.86 124
MULTIPLY 1.11 3.75 3.38
DIVIDE 2.40 5.03 ] 2.10
— — L
(The above figures refer to A+A, A—A, A*Aand A/A)
LOG 10.9 T 13.3 _1 1.22
SIN 14.0 16.3 1.16
COoS 14.5 16.7 1.15
EXP 154 17.8 1.16
ATN 189 21.3 1.13
SQR 28.3 30.5 1.08
TAN 31.2 33.2 1.06
4 MHz Z80 clock with wait states added.

Table 3 Execution times of Nascom Basic subroutines.

Variable table format. For exaniple,

the variable AB = 12.75 is stored as:

BYTE1 | BYTE2 | BYTE3 | BYTE4 BYTES5 | BYTE6
Variable Mantissa Offset
name ESEEEES == MSB exponent

Hex | 42 41 00 00 4C 84

< ASCII > < FLOATING POINT >

Array table format. For example, the array AR(1,2,3) is stored as:

BYTE1| BYTE2 | BYTE3 | BYTE4 | BYTES

Array Displacement to Number of
name next array dimensions
Hex |52 41 67 00 03

This is followed by 04 00 03 00 02 00, the -numbers of
elements in each dimension (in reverse order), and

then by 24 floating point numbers

element values (see Table 5) starting with AR(0,0,0)

Table 4

giving the array

name (in ASCII) and the following four
bytes the value in floating point.

The format of the array table is
rather more complicated. Two bytes are
used for the array name and.the two
following bytes give the displacement to
the next array or to the end of the array
table if no further arrays exist in the
table. This is followed by a byte giving
the number of dimensions of the array,
say N, and then 2N bytes indicating the
number of elements (including the
zeroth element) in each dimension, as
16-bit integers. This is shown in Table 4
for the array AR(1,2,3), which occupies
107 bytes of RAM. The elements of the
array are stored in a logical sequence
which is illustrated for AR(1,2,3) in
Table 5. A DIM statement sets up the
relevant entry in the array table and
initialises all the array elements to zero.

Every time that the interpreter en-
counters a variable in the program it
searches the variable table to find the
value using a subroutine which we shall
call FIND. If the variable is being
declared for the first time and therefore
is not already in the variable table, a
new entry is made; this involves shifting
the entire array table six bytes higher in
memory to make space.

The interpreter can therefore spend a
considerable time searching tables; this
can be minimised by ensuring that
commonly used variables are declared
early in a Basic program so that they are
located near the beginning of the table.

Finding variables

The variable/array search subroutine,
FIND, is called at EF2D. Its use can

PCW 117



c ACOMPREHENSIVE GUIDE TO SUCCESSFULG

BUSINESS AND PROFESSIONAL MICROCOMPUTING

We live in an age of cheap computing power. For the first time the cost of a computer
is within the reach of the small businessman, the professional person or the private
citizen. And in the present economic climate the pressure is on to increase productivity
and efficiency using these electronic aids.

But will your desk top computer be a
boon or a curse? Will it increase your
profits or disrupt your workplace? Will
you be misled by salesmen’s patter,
baffled by. programmers’ jargon and
find yourself the unhappy owner of a
totally unsuitable system?

Success in computer installation
depends on taking a logical approach to
your task — the Systems Approach; the
side of the microcomputing revolution

2 they didn’t tell you about. This book,
from the publishers of PERSONAL
BUSIﬁJ(E:(S)gl 'Zﬁ%”.fé‘éé‘é%‘é%ﬁﬁf (n)msc‘ft%%%m : COMPUTER WORLD, Britain’s largest-
- selling micro magazine, tells you.

Lyn Antill explains, in language
plain enough for the most non-technical
user, the secrets of Systems Analysis, the
key to obtaining the computer system
you need. Step by step, this book tells

SPARES ;
DEALES ACCOUNEIRN | DOCTOR LIBRARIAN

\ L FARMER ' you how to:-
"\ (soucior (GENGINEER e @ Define exactly what tasks you wish
PRockc MATHS YIELDS ‘ - your computer to undertake.
STATS ' - A
@ Interpret those tasks in a way the
SH'PPING PR'NTER , J ARCH“ECT \ d computer can handle.
AGENT QUANTITY &/ [EMPLOYMENT \ @ Choose the right machine for
. WSURVEYOR J SWAGENCY ‘ present and future needs.
INVOICES ESTIMATES CUENT -
' RECORDS : D Buy off-the-peg software.
—— | @ Hire and supervise a programmer
i / when necessary.
\ /| ESIATE | = ,
| | QAGENEES @ Write program specifications
L % tailored to your staff and working
PROPERTY % methods.
RECORDS % @ Test programs and introduce them

into your business smoothly with
minimal disruption.

Also included are several case studies covering the installation of desk
top computers in small businesses and for professional use together
with a comprehensive listing of virtually every hardware and software
system currently available in the UK.

AVAILABLE NOW PRICE £1-95 FROM YOUR PCW NEWSAGENTS,
THE PCW BACK ISSUES CENTRE OR BY MAIL ORDER (SEE PAGE 167).

B Maintain and - modify programs. I
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best be illustrated by an example which

would normally form part of a USR-

called subroutine.

START: LD HL, STRING
CALL FIND
RET

STRING: DEFB AB ; variable name

Assume that one requires the value of
the variable AB or, if it is not in the
variable table, to make an entry for it.
The HL register pair is loaded with a
pointer to memory location where an
ASCII string of the variable name is
stored. This string is terminated with,
for example, a colon. The subroutine
FIND will returmm with DE pointing to
the least significant byte of the value.
If AB was not already in the variable
table, then an entry will have been
made and the value set to zero. The
array table may be searched in a
similar way but the ASCII string (eg,
AR(1,1,1):) must specify the array
element required and the array must
have been previously dimensioned. The
interpreter has to call FIND every time
that it encounters a variable even
though the location of that variable
remains fixed throughout the exe-
cution of a particular program. Similarly,
provided that all the variables have been
declared, the array entries remain in
fixed locations. Obviously a more
intelligent use could be made of FIND

3 HL points to
; variable name

from a USR added subroutine, ie, by
calling FIND once to locate a numeric
variable or array and then storing the
relevant pointer for further use.

Direct access

We now have the necessary information
to access certain Basic subroutines
directly rather than through the inter-
preter. The only good reason for doing
this is to increase speed since it involves
writing additional machine code rou-
tines. The most effective way to do it is
via USR routines from a Basic program.
This gives a hybrid system in which one
retains the capability of the interpreter
but can accelerate specific sections of
the program.

Provided that the variables that will
be used in the USR routines have been
previously declared in the main Basic
program, their values are available in
the tables in floating point. Their
locations may be obtained using FIND
and direct arithmetic operations carried
out on them in the USR routine by
calling the relevant Basic subroutines.
On returning to Basic the new values
may be obtained in decimal by PRINT-
ing. The decimal to floating point con-
versions are thus left to the interpreter.

The class of programs which benefit
most from this approach are those in-
volving a large number of simple arith-
metic calculations, preferably on rela-
tively few variables. Matrix manipula-
tions are a particularly good example.
The speed of matrix multiplication can
be increased by more than a factor of
10 over that of a pure Basic program

by directly calling Basic subroutines.
This has obvious applications in
graphics, for example. Another area
where increased speed is useful is that
of Fast Fourier transformations.

An order of magnitude increase in
speed can therefore justify the extra
effort of writing specific USR routihes
in a large number of applications. The
other software approach of starting
from scratch in assembler language
would certainly involve a great deal
more work and it is unlikely that the
final result would be appreciably faster
than that obtainable using the hybrid
method.
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Table 5 The ordering of array
elements in memory, in this case
the array AR(1,2,3).

PROTECT YOUR SOFTVVARE INVESTMENT

APPLE"
COPY II PLUS ...t uncopyatie”

With the Copy Il Plus it is possible to make back-up copies of most currently available diskettes — including many supposed

to be “protected.” against copying.

RELAX

With the Apple Copy Il Plus in your top
drawer you can stop worrying about
accidental damage to yout valuable
diskettes. The Copy !l Plus allows you to
make back-up copies for normdl use, so
you can keep your originals safely locked
away — away from the dangers of spills
or stray magnetic fields, or just the wear
and tear of. everyday usage.

FAST

The Copy Il Plus requires a 48K Apple ||
with at least one disk drive and DOS 3.3
(DOS 3.2 can also be supplied). The
Copy Il Plus will copy nearly any diskette
in less than one minute and is suitable
for BASIC, PASCAL, FORTRAN and most
“protected” diskettes.

PAYS FOR ITSELF
Many software suppliers offer replace-
ment of damaged disks — but many
don’t. With the Copy |l Plus you can
avoid the problems and time fost in
sending disks back

IDEAL FOR NEW USERS

The Apple Copy Il Plus is ideal for
offices, colleges and schools and other
places where inexperienced users have
access to valuable software. Why watch
your expensive programmes deteriorate
when they could be safely locked away?

HOW TO GET YOUR COPY Ii PLUS

Send £39.99 (which includes VAT) to:—
Apple Orchard, 7a Church Lane,
Loughton, Milton Keynes MK8 OAS.

or: Phone 0908 53595 and quote your
Access or Diners Club card to our 24-
hour answerphone

Please aliow 2 1-28 days for delivery — or
tell us to rush if that's too long.

¢ Or ¢4
%Q 2

Q

Apple 1s a registered trade mark ot Apple Computer inc.
Apple Orchard 1s a registered business name of Fhntdaia Lta.
Copynight Flintdata Lid. 1981
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Commodore VIC-20

A fully-tledged, tully expandible, computer wlth iarge typewriter-
style keyboard, programmabie function keys, PET compatible.
Gives 24 colours and sound, (to the degree that it can be used to
compose music). High resolution graphics module available as
extra. Speaks BASIC. Easy-to-use, even for beginners. New
VIC~-20 material is available and more is on the way. Supplied
with easy-to-read, easy-to-use manual, suitable for beginners
and children. Programs can be stored on optional VIC tape
recorder. Commodore approved supplier.

Texas Instruments TI-99/4
(PAL colour TV compatible)

Usable literally within minutes of unpacking. Anyone can use it
without previous computer experience or programming
knowledge. Powerful 16K. BASIC language. Special features:
high resolution graphics let you create animated displays,
charts, graphs; built-in music synthesizer allows you to build
notes and chords; equation calculator for maths solutions.
Designed for home management, educationat and
entertainment use. Large amount of educational software
available on modules for youngsters. Programs can also be
stored using good quality tape recorder. Texas Instruments
approved suppller.

Trust the ll.l‘l.l%ge' Tte
be first with
the unique new personal
Four new-technology computers bring you colour, sound, high
resolution graphics. All with plug-in program modules. All at
- unique Computer Supermarket prices.

Atari 400

Brings the family music, art, education, entertainment. A general
purpose personal computer that's easy to operate and offers 16
colours, each with 8 intensities; high resolution graphics; 4
sound synthesizers; 57 key alphanumeric keyboard with upper/
lower case, inverse video, full screen editing, four-way cursor
control, 29 graphics keys. Programming languages: BASIC,
ASSEMBLER, PILOT. Programs can be stored on optional Atari
tape recorder. Atari approved suppller.

Atari 800

Top-of-the-line personal computer. Advanced peripheral
components, comprehensive software library. Modular design
precludes obsolescence. 16 colours (8 intensities), 4 sound
synthesizers; 57 keys with upper/lower case, inverse video, full
screen editing, four-way cursor control, 29 graphics keys.
Programming languages: BASIC, EXTENDED BASIC,
ASSEMBLER, PILOT, PASCAL. Programs can be stored on
optional Atari tape recorder. Atari approved suppller.

THESE EXCITING NEW PERSONAL
COMPUTERS CONNECT TO VIRTUALLY
ANY COLOUR OR MONO TV. Full range of
peripherals will be available for each computer.

To Computer Supermarket Lid, Douglas House, | enclose my cheque for € All units are complete and ready to use. 13 amp
Queens Square, Corby, Northants. - Or debit my Access/BarclaycardiDiners Card No. Endaze ‘0 plug fitted. Thorn colour TV's can be supplied
—— [ITTTTTTTT T TIT]] foruseuinthesecomuters. Deaisn
[0 Commodore VIC-20 at £192.50 (Cardholders may telephone orders 10 05366 61587/8) PP i
O Texas Instruments T1-99/4 at £282.50 Signature Prices include VAT. P&p & insurance £3.50
[0 Atari 400 at £348.50 v A e — s

. Name our remittance should be made payabie to ‘Computer Supermarket
[J  Atari 800 at £648.50 Ltd’, and shall remain your money untit the goods have been
[0  Hardware/Software list Address despatched to you at the address specified. All goods offered are

) . subject to Computer Supermarket conditions of sale, copies available
O  Atari tape recorder at £45 inc. VAT, pé&p on request. Registered in England No. 2646589.
O vic tape recorder at £40 inc. VAT, p&p

PRESTEL SERVICE Prestel subscribers can obtain further.detalls
(BLOCK CAPITALS PLEASE) PCW 10  on these computers ~and place orders for them — through the Prestel
service. PRESTEL No. 400400
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CHOOSE ATOM POWER

At work or play- everything you need in a personal computer

The Atom is amachine to be used.
Every day, day after day. It's a full
functionmachine~-check the
specification against others. I¥'s
rugged, easy to operate built to last
and features a full-size typewriter
keyboard.

Justlook at some of the features!

® More hardware support than any other
microcomputer ® Superfast BASIC - can be
updated to BBC BASIC if required

@ High resolution and comprehensive
graphics ideal for games programmers and
players* ® Integral printer connection*

® Software available for games, education,
maths, graphs, business, word processing, etc.
® Other languages: Pascal, FORTH, LISP
® 1/O port for control of external devices

® Built-in loudspeaker ® Cassette interface
® Full service/repair facility ® Users club

* Expanded version only

Optional Extras

@ Network facility with Econet

® Disk @ PAL UHF colour encoder

® Add-oncards include 32K memory,
analogue to digital, viewdata VDU, disk
controller, daisywheel printer, plus many,
many more! ® Power supply

FREE MANUAL

The Atom's highly acclaimed manual comes
free with every Atom and leaves nothing out. In
just a while you'll be completely at ease with
your new machine! Within hours you'll be

writing your own programs.

YOUAND YOUR CHILDREN

More and more schools are buying Atoms.
More and more children will leam on an Atom.
You can give them that extra familiarity with an
Atominthe home.

§CORN
PUTER

4a Market Hill,
CAMBRIDGE CB2 3NJ

C

“ When you order y—o:x'Arm: we willinclude
full details of all software packs and the
optional hardware.
' To: Acom Comguter Limited, 4A Market Hill,

Cambridge CB2 3N]J.
| Ienclose acheque/postalorderforf. . .. .. ..

Dealers or Mail Order

Computer stores are stocking Atoms — there’s a list below, but if you have any problems getting
hold of one just fill in the coupon and we’ll rush one to you within 28 days. If the machine isn’t
all you expected, or all we've told you, just return it within 14 days for a full refund.

MOM, Aberdeen 22863. Broadway Electronics, Bedford. Ow! Computers, Bishops Stortford,
52682. Eltec Services, Bradford 491371, Gamer, Brighton 698424, Electronic Information
Systems, Bristol 774564. Cambridge Comp Store, Cambridge 65334. Cardiff Micros, Cardiff
373072. Emprise, Colchester 865926. Silicon Centre, Edinburgh 332 5277. Esco Computing,
Glasgow 204 1811. Control Universal, Harlow 31604, Unitron Electronics, Haslington. Castle
Electronics, Hastings 437875. Currys Micro Systems, High Wycombe. Microdigital, Liverpool 236
0707. Barrie Electronics, London 488 3316. Off Records, SW12, Technomatic, NW10 452 1500.
H.C.C.S., Low Fell 821924, NSC Comp Shops, Manchester 832 2269. Compshop, New Barnet
441 2922. Newbear Comp Store, Newbury 30505. Newcastle Comp Services, Newcastle 615325.
Anglia Comp Store, Norwich 29652. Leasalink Viewdata, Nottingham 396976. Customized
Elect, Redcar 481460. Computers for All, Romford 751906. Intelligent Artefacts, Royston,
Arrington 689. Quadraphenia, Sheffield 77824. Q-TEK Systems, Stevenage 65385. 3D Computers,
Surbiton (01) 337 4317. Computer Supplies, Swansea 290047. Abacus Micro Comp, Tonbridge,
Paddock Wood 3861. Northern Comp, Warrington 6016 83.

Please debitmy Access/

1 BarcdaycardNo . ...................... .
Signature . ...............
Name (pleaseprint). . ....................
AAATEns wm e SR TR - e

_ TelephoneNumber. .....................

| Registered No. 1403810 VAT No. 215 400 220

( Item priceinc.

I Quantity Item VAT + P&P  Totals

] ‘Atom KitBK ROM+ @£140.00

‘ 2KRAM

Atom Assembled 8K @£174.50
I‘ ROM+ 2K RAM
Atom Assembled 12K @ £289.50
ROM+ 12K RAM
| Power Supply @€ 1020
TOTAL
L — MDA L ] R - L d
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THE REAL

CHALLENGE
OF THE CHIP

In its revolutionary potential for
changing  society, microtechnology
has been likened to a multitude of
fundamental technologies throughout
history, from the harnessing of fire
to the electric motor. Two models
in particular are useful to bring into
sharp focus the confliction potentials
of this new technology: the develop-
ment of writing and the printing press.
Writing can be shown to have led to
the development of a stratified society,
in which those who controlled the
written word could, for example, record
history to their own advantage; the
printing press eventually instigated a
democratising influence. Significant
concern with both the negative and
positive social implications of micro-
technology scarcely exists in the United
States, whereas Britain has at least
begun to realise the crucial need for an
informed public that can direct, rather
than be merely persuaded to accept,
the impact of this and other new tech-
nologies.

In Britain, the simple-but-classic
‘Computer Revolution’ has diversified
into the ‘Microcomputer Revolution’,
the ‘Second Industrial Revolution’, the
‘New Industrial Revolution’, the ‘Micro-
electronics Revolution’, the ‘Informa-
tion Revolution’, the ‘Microrevolution’,
etc. It has been said that Britain’s only
growth industry is talking about the
chip and the rate at which names are
added to this list is matched in spirit
only by the changes in social conditions
with which it interfaces so provoca-
tively: the demise of traditional
industry and the sharp rise in unemploy-
ment. Hence the keen attention paid to
it by practically all sectors in Britain,
who see microtechnology as a crucial
variable in projecting the future course
of society.

The media
and the micro

Popular British awareness of the
microrevolution has been fed by, and
in turn spawned, a plethora of media

response, of which the supermarket
bestseller, ChrisEvans’ The Mighty Micro
(known in the US as The Micro
Millenium), is but the soft tip of the
microberg. The level of current public
receptiveness to the airing of micro-
social issues in Britain was optimistically
gauged by ITV when it ran a prime-time
six-part series based on ‘The Mighty
Micro’, narrated by the late Dr Evans.
Poor ratings for its first showing indi-
cate that the mass audience was not yet
a viable market. Yet, that commercial
broadcasting took the early risk is a
valuable indicator. Its judgement was
based on the phenomenal success of the
early 1978 BBC2 documentary ‘Now
the Chips are Down’ which provoked
a mass doubletake by shouting bold and
problematic questions concerning auto-
mation, unemployment and government
apathy. The program startled then-
Prime Minister James Callaghan to
announce overnight a £500 million
microelectronics development program
for the UK. Indeed, it shocked me into
resigning as primary school teacher in
bucolic Derbyshire in favour of full-
time London-based research into the
educational and social implications of
microtechnology.

Since ‘Now the Chips are Down’ and
The Mighty Micro, the debate has been
enriched by a host of books, articles,
television and radio programs, conferen-
ces, etc. Even computing journals have
widened their scope to participate in the
dialogue over the social implications of

microtechnology. Concerning school
micro-education, Margaret Thatcher’s
government has  echoed, albeit

belatedly, Callaghan’s early response by
committing funds to develop a national
network of regional centres for software
development and exchange, and for in-
service teacher training, the ‘Micro-
electronics Development Programme
for Schools and Colleges’ (consultative
paper, DES, 1979). There is also a new
commitment to subsidise the purchase
of British microcomputers for
secondary schools, the micro-related
areas being the only exceptions to the
general government policy of drastic

Jeff Taylor is a researcher currently studying micro awareness and computer literacy projects in Britain
and the USA. He spent this summer travelling across the States visiting the various projects there ‘and
comparing them to UK efforts. In this, the first of these reports, he gives an overview of computer literacy,
the views he expresses are his own and are not necessarily those of PCW. We would welcome responses from
readers, but advise that you read all three of his articles first.

cuts in educational spending. Concern-
ing out-of-school education, the BBC
is hastily assembling its computing skills
television course, set now to be aired
starting January 1982, licensing the
British computing firm Acorn to
produce the BBC computers that will
receive software via teletext, for home
and school-based study. The Science
Museum in London has decided to
extend indefinitely its exhibit ‘The
Challenge of the Chip’, which attempts
to lead the visitor on from the nature of
silicon through to applications in sewing
machines, missiles, etc. Although the
presentation is Department of Industry
sponsored, and therefore: neglects men-
tion of negative social implications, it
at least represents free public access to
an understanding of the technology and
the potential ubiquity of its applica-
tions. Finally, initiatives such as the
Nottingdale Technology Project in
Hammersmith, and the far-sighted
efforts of Robin Bradbeer working
through the North London Computer
Club, are beginning to provide access to
computing to a wide range of people.

‘Awareness’ and
‘Literacy’
- The choice

The British government choice of
emphasis on the more potentially
pervasive ‘microelectronics’ rather than
on ‘computers’ is reflected in the two
early discussion documents issued by
the Department of Education and
Science in which the past and present
governments announce the Micro-
electronics Development Programme
for Schools and Colleges, mentioned
above. Throughout these documents
the word ‘computer’ does not appear,
an omission more than just semantic.
It is indicative of the government’s
sudden awakening to microtechnology
and, in fact, the original document must
be seen as a hasty and self-conscious
response to the tremendous jolt given
by the airing of ‘Now the Chips are
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Down’. In that document was included
the statement: ‘Education, together
with training, has a major part to play
in producing the skills and qualifications
to enable the new technology to be
exploited to best advantage; and in pre-
paring society for its full consequences.’
Clearly, that government was hedging
its bets, vaguely directing education to
meet the wide range of needs that the
microrevolution might imply for
society. Note, however, the bureaucratic
Catch-22 planted within this document
by the Labour government, whereby
funds were to be made available to pre-
pare society for the ‘full consequences’
of the microrevolution, yet it is speci-
fically stated that no funds were to be
made available by the DES to research
just what these consequences might be.

In America, sponsorship efficiently
blocks mass media from ever being so
impudent and informative as to awaken
government and populace to the immi-
nent arrival of one of mankind’s most
fundamental and problematic techno-
social revolutions; the ‘microelectronics’
emphasis has, therefore, never arisen.
Instead, here we are experiencing a
tidy flip-flop from a stress on the need
for ‘computer awareness’, an early 70s
pre-micro concept liberally sprinkled
with a social awareness that has gone
out of fashion, to a mechanistic and
easily-measured ‘computer literacy’,
completing yet another patch in the

{ TP Al back-to-basics educational security

N | y Zd ! blanket. (Of the two major opposing
: views of computer literacy in the US,

MECC - the Minnesota Educational
Computing Consortium — supports the
‘softer’ ‘computer awareness’ approach,
fast being superceded by the ‘hard’
functional approach, supported most
notably by Arthur Luehrmann, formely
of Lawrence Hall of Science, now head-
ing his own computer literacy firm.)

Media coverage of micro-related
subjects in the US is usually confined to
non-mass audience networks and geared
to cultivating computer consumers
rather than informed -citizens. When
social implications are raised, they are
whitewashed with dainty and superficial
optimism, These programs are invariably
sponsored by major computing compa-
nies whose multinational futures depend
on spreading just enough carefully
diluted computer awareness to ensure
everexpanding markets for their
products. It’s not merely the familiar
reluctance to associate one’s name with
controversial subject matter that could
prove remotely offensive to anyone,
it’s also the danger that an informed
public might be more selective in its
applications of new technology than a
company’s sales projections would
allow, It’s rather like expecting a
producer of mouthwash to sponsor a
documentary that attempts to prove
that not only is mouthwash ineffective,
but that it might cause cancer.
Americans spent $300 million- on
mouthwash last year. They are projec-
ted to spend $2 billion on computers
in the next five years (Computer
Business News, 17 Nov 1980).

At a recent US national conference
on microcomputers and education, I
had the opportunity to voice my dis-
may before the assemblage of speakers

VO,
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at their support for a hasty and largely
unquestioned transition from the provi-
sion of a more socially responsible
computer awareness to a largely func-
tional computer literacy in public edu-
cation, which invariably means learning
to program in Basic — programming, a
skill which may well soon be automat-
ed, and Basic, a language whose future
is even more dubious. My argument was
and is that the major and most imme-
date social implication of microtech-
nology is the crucial need for people to
be made aware of the remaining poten-
tial social implications so that they may
be motivated to become quickly
informed about how to direct the
impact of this technology rather than
being pacified into accepting decisions
taken by the few. Just as a dictator
might decide that his country is not yet
ready for democratic elections, that the
people are not literate and are therefore
uninformed and ineligible to make deci-
sions to take control of their collective
future, so, as our society becomes
ever more closely dependent on increas-
ingly complex technologies, the public
is deemed technologically illiterate and
ineligible to control its own technolo-
gical, and therefore social future, leaving
decisions by default to the few,

This initial awareness should not be
merely concerned with computers, but
with the conglomeration of technology
that microtechnology makes possible,
interfacing computers and robot sys-

tems, with their fast-growing artificial

intelligence, with telecommunications in
general —an awareness of la telematique.
as the French call it. This is the first
important step: towards creating the
vigilant citizenry essential to direct the
impact of this and other new technolo-
gies. Through microtechnology itself
comes the potential for providing unpre-
cedented access for all people, at their
own entry level, to information not
just” about it, but about other new
impending technologies perhaps just as

fundamental, such as biotechnology.
Imagine what an impact an informed
public might have had on the develop-
ment of nuclear technology.

Public access:
UKvUS

The technology for public access is with
us now — we do indeed have the tech-
nology: ‘The case of the Wells encyclo-
paedial or a modern derivative is the
extreme case. We do not suggest that an
enterprise should be undertaken, rather
than it could now be practically under-
taken were the demand for access
to that information to be there’ (Sam
Fedida and Max Malik, The Viewdata
Revolution, Associated Business Press,
London 1980, pp 167-8; see also Ted
Nelson’s Xanadu Project, as described in
his new book Literacy Machines).

What is not with us is a public
informed enough of its own needs to
make certain that such access systems
will be implemented, equally available
to all, and as basic a right as libraries.
What is as crucially lacking is a public
motivated to use such systems, even if
available, especially when the same tech-
nology will . offer as competition
exponentially more titillating diversions
and dilutions via the same medium.
What percentage of US TV viewers at
present watch the Public Broadeast
Service? Far smaller than the mere 50
per cent of citizens who use libraries,
or the equally pathetic 50 per cent who
voted in the last national US election
— but I digress.

The assembled response of experts
on micros and education to my plea for
a more, not less, interdisciplinary
technological - component in education
was  ironically montonous. I was
informed that the American media are
doing a ‘splendid job’ of educating the
public with regard to the social implica-
tions of computers, that education has a

duty to concentrate on providing tech-
nical and employment.related skills. If
that is their considered analysis of the
present quality and role of the
American mass media, then one must
question seriously the awareness level
of these experts regarding the revolu-
tionary potential of microtechnology.

I have alluded to some of the reasons
why there is more urgent preoccupa-
tion with the microrevolution in Britain
than in the US, why in America there
has arisen no effective mechanism that
can be widely heard to inform that ‘now
the chips are down’: a) unemployment
in Britain is already highest since the
Depression; b) - strength of British
unions, far greater than US counter-
parts, can easily sensitise the workforce
to work-related implications; ¢) Britain’s
dire need for economic revitalisation
through the exploitation of new techno-
logy, for productivity through automa-
tion; d) Britain’s freer and more socially
responsible media; e) Britain as a more

sociologically mature nation than
America, eg, the National Health
Service.

innovation
and regression

Yet, it would be false to say that things
are really much better in Britain.
Despite the media assault in the UK
despite government input to schools,
despite out-of-school initiatives to pro-
vide microelectronics education to a
wider public, there seems little hope
through present mechanisms of provid-
ing even the utilitarian computer
literacy necessary for new technological
revitalisation of British industry, much
less of educating the general public so
they are informed enough in time to
take part in making decisions that will
guide the impact of this technology for
the greater good. Only media concerns
with educating beyond a more technical
computer literacy offer a spark of hope,
yet this spark seems small indeed when
it is realised what a tiny percentage of
the public are ever exposed to media
science education. BBC2, for instance,
on which most serious micro-based pro-
grams have been aired, captures only g
small percentage of the viewing
audience.

While these debates still rage in
England among academics and through
the media, traditional v progressive edu-
cational philosophies translated broadly
now by the extremes of education for
vocation or for permanent vacation, the
form in which government educational
policy has congealed has become dis-
tressingly clear. The pressures on public
education to return to basics and heed
the short-term needs of industry at the
expense - of the long-term needs of
society, and the politically contentious
issues that a wider discussion of the
social implications of  microtechnology
brings with it, ensures that, as in
America, British education will dilute
the microrevolution to the attempted
provision of easily testable skills, such
as programming and- microprocessor
applications, along with the use of CAI
(Computer Aided Instruction) to re-
inforce traditional skills, some of whose
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value the microrevolution places in
doubt. Signs are that this model is
being widely adopted in recent out-
of-school British initiatives as well,
either confined to providing skills that
will ensure competent industrial fodder,
or towards cultivating the micro-
consumer base, following the role of
the US media. Note the new BBC
educational initiative is titled ‘computer
literacy’, yet it is designed -to promote
programming and to sell BBC
computers, hence affirming .the most

functional definition- of computer
literacy.
So, after a brief flirtation with

a potentially far-sighted and enlightened
approach, the British seem to have
succumbed to importing yet another
technology with labels ‘and values
intact; the American utilitarian
computer literacy, which, though
emphasising hands-on activities, allows
(under Luehrmann’s interpretation) no
exposure to the broader social issues as
a basis for facilitating informed citizens.
(A balanced view of the arguments
supporting commuter literacy and
computer awareness can be found in
Dani¢l H Watts’s article, ‘Computer
Literacy: What Should Schools Be
Doing About It?’, Classroom Computer
ews, November-December 1980.)

Yet, who could feign surprise at this
regregsive rationalisation, par for a
government course hell-bent on reduc-
ing social obligation in so many other
spheres? Indeed, from the outset it was
implicit in its careful revision of the
inherited Labour Party discussion docu-
ment previously quoted, in which the
Tories deleted the clause about prepar-
ing society for its full consequences,
while elsewhere stressing the need to
exploit microelectronics for its econo-
mic potential. It should not be unexpec-
ted that Thatcherism should reveal
itself unconcerned with creating an
informed citizenry, or with the
unemployment implications of new
technology, or that it should clinically
display its only interest in micro-
technology and education as exploitable
means to revitalise the flagging economy
in such a way that it reinforces the
status quo. Meanwhile, the consequen-
ces of this mentality that increasingly
governs the West are beginning first to
appear in Britain, with unemployment
just now reaching the three million
mark, nearly 13 percent of the working
population and as high as 60 percent in
disadvantaged areas.

As the present lack of micro-
foresight in Western government policy
allows the gap between the haves-and
the have-nots to increase rapidly, corres-
ponding to the fall in price-per-chip
component and concomitant explosion
in automation and automatic unemploy-
ment, the critical flashpoint will have
been reached throughout the West, as
it has just been reached in Brjtain,
where outbreaks of rioting have
occured. But whereas it is a bayonet-
point society of short, sharp shocks
that is now imminent in that formi-
dable bastion of democracy, future
troublesome -elements of the Western
displaced and unplaced workforce will
be crushed by sophisticated micro-
surveillance. Note Reagan’s recent move

to create extensive databanks on all-

welfare recipients, as part of his
rationalisation of social programs (as
reported in a syndicated Washington
Post feature which appeared on 1 May
1981 in the Arkansas Democrat).

ComputerTown UK!
and USA!

Yet, in the midst of all this gloom, a
faint glimmer is being issued forth from
the British horizon. A new media-
initiated effort also stating as its aim
the spreading of ‘widespread computer
literacy’ seems to embody just the sort
of mechanistn necessary to drive a
subtle wedge of micro-awareness deep
enough within the British society to
reach a significant cross-section of the
public. ComputerTown UK! (CTUK!)
is a nation-wide network of voluntary
computer literacy centres with its own
monthly notice board, ComputerTown
UK! News’. In elaborating its aims,
CTUK! states flatly that the intent is
not to produce a ‘nation of program-
mers’, but to do something ‘on a very
wide scale to introduce the public to
some basic truisms of computers
(ComputerTown UK! was introduced
through PCW in the November 1980
issue, from where all of the CTUK!
quotations that appear here were
taken), CTUK! relies on ‘computer
enthusiasts who are prepared to spend
a little time spreading computer
literacy within their own communities,’
and in so doing offers the potential for
early, wide, free public access to
computers and education about them.,

The purpose of spreading this ‘aware-
ness’ is not so very different from
other British initiatives I have
mentioned: it is needed to overcome the
‘poor public image’ of computers which
they see as the roots to upcoming
‘widespread social unrest’ which micro-
induced unemployment will trigger off.
It is noteworthy that CTUK! sees this
investment in automation as essential to
Britain’s economic future, an imperative
that must not be blocked by the hostil-
ity of unemployment. In this CTUK!
sees its role as removing ‘fear of the
unknown’, namely computers, in order
to remove a great ‘barrier’ to change, in
other words, to placate a potentially
hostile public by endearing them to the
technology that threatens them. It does
not see its role as one of involving the
public in.becoming informed enough to
direct this transition into a future that
respects the quality of life by first
‘making known to it the alternatives.
CTUK! identifies the most fearful
unknown as the technology, whereas it
could be argued that the most obviously
fearful unknown to a public is the
future itself, especially when the public
feels that its future is governed not by
it, but by technology out of control.

Another part of CTUK!’s purpose in
spreading computer literacy is also not
very different from other British initia-
tives: to prepare citizens to ‘help create
the new industry that this country
requires’. Yet, CTUK! describes itself
as ‘subversive’. It is subversive in its
mechanism, designed to appeal first to
children, ‘the weak point in society’s

anti-technology block’, getting them
‘well and truly hooked’, so they will,
in turn, involve their parents.

It has the potential to subvert
public apathy to matters social and
technological, not merely to placate,
feed industry, or create a consumer base
which represents -its present direction.
Its .phenomenal success indicates its
potential as a ‘carrier of social evolu-
tion and the need to look more closely
at its origins.

As one might have guessed, CTUK!
represents yét another American
technique imported by Britain, another
triumph of American know-how. As
such, it becomes all-themore essential
that the goals for which the ‘tool’ was
originally designed, and its history of
success and failure, be carefully
examined so that the technique can be
appropriately adapted to meet local
needs. In this case, the needs are as I
have already outlined: for a public
motivated to question and seek answers
regarding the social implications of new
technology.

The concept ComputerTown USA!
was originated by Bob Albrecht in
Menlo Park, California, with the stated
aim of ‘bringing computer literacy to
the entire community.” (this motto is
the subheading of every CTUSA! news
bulletin). Activity began in April of
1979 with Albrecht and Ramon
Zamora manning personal computers
in strategic places in the .community,
such as local schools, pizza parlours,
book stores, community centres, parks,
and the eventual home base of CTUSA!,
the Menlo Park Library. They managed
to attract the support of a local repre-
sentative of a computer manufacturer
who was able to provide the project
with three machines, and from then
on, as the CTUSA! News Bulletin No 1,
May 1980, from which I learned all this
states, ‘the project was an instant
success’. An important measure of that
success is that -in September 1980
CTUSA! was granted $250,000 from
the National Science Foundation to put
together an implementation package
over three years to aid in the replication
of CTUSA! in other libraries. The pro-
ject was funded just prior to Reagan’s
cuts which no place in jeopardy the
future of much of the NSF.

What information I could learn about
CTUSA! from England I found vague
and intriguing.' These two California
pied pipers would -apparently attract
loads of children and, after a brief
micro-initiation, each child would go
away with a ‘My Computer Likes Me’
badge as graduation certificate. Yet,
beyond spreading ‘computer literacy’,
a term that .the bulletin leaves unde-
fined, there are no clearly stated aims,
no demystification to counteract the
anthropomorphic myth which the badge
seems to reinforce.

Through good fortune, it soon
became possible for me to visit the US
to research CTUSA! and other US
micro-education initiatives in context.
What follows in the next two months,
then, is an impressionistic diary of
micro-encounters of all kinds along a
6000-mile drive, meandering ever west,
in search of other ComputerT'owns
enroute to CTUSA!

—
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DESIGNING PROGRAMS

There’s a lot more to writing a pro-
' gram than the physical effort of putting
it into code, whether you’re using Basic,
Pascal or any other programming
language. Unless the program is very
short and simple, your first action must
be to design it — work out the under-
lying sequence and logic. Without doing
this, you can end up in a frightful mess.
The program design stage can often
be more difficult than the actual coding;
or, put another way, by properly
designing the program before you start
coding, the coding itself becomes very
much easier because you have a clear
mental picture of what you're doing at
each stage in the program. Producing
logical, well-structured programs which
actually do exactly what you wanted
them to thus hinges around good pro-
gram design.

A program design technique must,
if it is to be useful, satisfy several
criteria: it must. produce consistent
results of high quality; it must be quick;
it must allow easy program maintenance
and it must be simple enough for
anyone to use it and produce good
results,

If these criteria look asthough we're
waiting for some really handy program
design technique of the future, then
relax — just such a technique -is here
already.

BEGIN REPORT

ACCESS FILE

PRINT DETAILS ON FILE
LEND REPORT

REPORT

Fig 1

THE WARNIER

WAY

Warnier-Orr techniques were pioneer-
ed by Jean-Dominique Warnier in
France and their use has been expanded
and publicised by Kenneth T Orr in the
US. The method is a major step forward
in the design of logically structured
programs.

Before we look in detail at the
techniques, I should emphasise that
during the design stage, it’s vital to
forget about your computer completely

— and the programming language you'’re.

going to use' These are things which will
affect how you code your program but
they should not influence your logical
solution to the problem.

Programmers are using Warnier-Orr
techniques to design programs which
are then written in Basic, Cobol,
Fortran, APL and assembler languages
as well as many other languages; all
agree that the techniques result in easy
to understand, well-structured programs
(yes, even in assembler!).

The technique uses diagrams — called
Warnier' Diagrams — that are basically
a series of hierarchical ‘curly brackets’.
The best way to learn to understand
these diagrams is to see them being used
in specific cases, so let’s consider a very
simple example.

For some purpose’or other, we have
to print a report comprising the
contents of a disk file. The Warnier
diagram of this is shown in Figure 1.
Notice that the bracket:is read from
top to bottom and that the word
‘report’ on the left-hand side identifies
what we’re doing in the bracket. Notice
also that we explicitly state at the top
and bottom of the bracket that there is
a beginning and an end to the operation.

I
BEGIN l}EPORT

FILE EXISTS

REPORT <

(0,1)

®

FILE EXISTS
(0,1)

END REPORT
(1)

Fig 2

ASK FOR NAME OF FILE
1

ACCESS FILE
1

PRINT PETAILS
.
-

INFORM OPERATOR THAT
< FILE DOES NOT EXIST

(1)

Here’s a really neat way to design programs quickly and logically, described by Paul Overaa.

To explain some further conventions,
let’s now introduce a minor complica-
tion to the problem: the user will wish
to access a file of his own choosing and
obtain a  printed report of details
present. Such a file may not in fact exist
and if this isthe case, the user should be
informed.

Figure 2 shows the problem in
Warnier diagram form. The following
conventions are used: the @ sign is
used to separate mutually exclusive
operations — in ‘this example, a file
either -exists or doesn’t; the logical
opposite of a statement is written with
a bar over it — FILE EXISTS means
that the file does not exist; brackets
written to the right of an item or state-
ment indicate the operations to be
carried out; underneath each item or
statement is a number in parentheses
which indicates how many times the
operation is to be performed — (1) tells
us that the operation is performed once
and (0,n) tells us that the operation is
to be performed any number of times
from not at all to n times.

Having now dealt with the basic
conventions of Warnier diagrams, we
cah  express in plain language
exactly what the diagram tells us:
we are dealing with a certain procedure
called REPORT which starts by-asking
us for the name of a file. If the file
exists then we can access it and print
out the details; if it does not exist then
the operator is informed of that fact.

To appreciate the elegance and speed
with  which this technique can
accommodate changing requirements
within a particular problem, let’s place
some' additional restrictions on .our
example: the user must be able to access
a file of his own choosing and a report
of the contents of this file is to be
printed; such a file may not exist and
if this is the case, the user must be so
informed. In addition to this, there are
within -outr hypothetical system various
files containing" sensitive information,
such as- wages or personnel details,
which must only be made available to
those users with the proper authority

- users are therefore issued with access
code numbers, If a user tries to access
a file which he has no right to examine,
two operations must be carried out: the
user must be informed that he has tried
to access'data to which he is not permit-
ted access; and the system security
officer must be informed of a
possible attempted illegal access.

The Warnier diagram for this new
condition’ is shown in Figure 3; pay
particular attention to the layout of
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this diagram and compare it to
Figure 2, the example without the addi-
tional restrictions,

Notice that as we redefine the
problem and add more details, we don’t
have to re-arrange the complete
diagram, as we would have to with a
flowchart. All we do, in fact, is super-
impose the new details and restrictions
onto the existing diagram, which grows
as we successively modify the require-
ments, In addition, the diagram is docu-
menting and expressing the logic of the
problem in a way which will actually
make the transition to a language-
coded equivalent very straightforward.

The ability of these Warnier diagrams
to display, help formulate and to grow
with the changing logic of a problem is
of great importance. Once the quite
simple conventions have been learned,
these diagrams can be read just like the
written plainlanguage equivalent but,
unlike the plain language form, a
Warnier diagram contains within its
apparently simple notation the comp-
lete logical solution to the problem!

I don’t intend to discuss the coding
of the solution in this article, other than
by giving a very general pseudo-Basic
type of program based on the example
we have developed.

The secret in transforming the
Warnier diagram into the finished
program lies in treating all of the
brackets containing more than one
operation as subroutines! If this is done,
then it’s very easy to code the program
by working from the largest bracket
as a ‘main block’, Lower-level brackets
are called as subroutines and these may
themselves call further subroutines. The
pseudo-code in Figure 4 should give you
the general idea.

This has been a somewhat brief intro-
duction to this very important tech-
nique. If you want to experiment, then
try the ideas with small programs at
first, gradually increasing the complex-
ty of the problems. I think you’ll be
very surprised at how quickly your
programming assumes a more profes-
sional approach.
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BEGIN REPORT
1)

ASK FOR NAME BEGIN FHI,E EXISTS
1) 1)

REPORT ﬁ FILE EXISTS <
0.1)

END FILE EXISTS
1)

FI LE(EXISTS

END REPORT

Figd U

FILE IS RESTRICTED <
0,1)

FILE IS RESTRICTED
0.1)

INFORM OPERATOR THAT
0,1) FILE DOl(ElS) NOT EXIST

ASK FOR(IS)ECURITY CODE

ACCES? FILE
CODE CORRECT L
0,1) PRINT lD)x-:'r;s.n.s

(

INFORM SECURITY
TODECORRECT | OFILLEGAL ACCESS
0.1) INFORM OPERATOR
NO ACCESS
S
=

ACCESS FILE
(8))

PRINT DETAILS
1)

—

REM REPORT MODULE
INPUT NAME OF FILE

IF FILE EXISTS THEN GOSUB “FILE EXISTS” ELSE
PRINT “FILE DOES NOT EXIST”

END
REM

REM
INPUT SECURITY CODE

IF SECURITY CODE=CORRECT CODE THEN GOSUB
“ACCESS” ELSE GOSUB “ILLEGAL ACCESS”

RETURN
REM

RETURN
REM

RETURN

Fig 4

SUBROUTINE FILE EXISTS
IF FILE IS RESTRICTED THEN GOSUB “RESTRICTED
FILE” ELSE GOSUB “ACCESS”’

SUBROUTINE RESTRICTED FILE

SUBROUTINE ILLEGAL ACCESS

WRITE TO ILLEGAL ACCESS FILE THE TIME OF ACCESS
ATTEMPT AND USER CODE

PRINT “THIS IS A RESTRICTED FILE — YOUR ACCESS

CODE DOES NOT PERMIT YOU ENTRY”

SUBROUTINE ACCESS
(This would access whatever data the file contained
and display it on a terminal, printer, etc)
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PCW welcomes approaches from would-
be writers, even those who may never
have appeared in print before. In
this game it is often those with practical
experience who have important things
to say so we don’t mind too much if
their prose is less than perfect. Providing
that submissions have a sensible struct-
ure and follow a logical sequence,
we can take care of the polishing. Here
are some tips:

If the article is already written,
simply send it in, making sure that your
name, address and ’phone number
appear on both the article and the

of - W

o
847 g)» . 'i%’.‘;,
1% w ‘1—%‘ T/ »

L ,q”
o i

¥

the same work to other magazines you
should tell us — it would be embarrass-
ing (to say the least) if the same article
appeared in more than one.

If you have an idea for an article or
a series, write us a letter outlining your
ideas. A one or two page synopsis giving
the proposed structure, sequence and
content will give us a sound basis for
discussion. Please give us a daytime
’phone number if possible.

If you have nothing specific in mind
but feel qualified to conduct -case
studies, Benchtests or- whatever then

[V

drop us a line saying what you’d like to

. do and why you think you’re qualified

to do it. We’re not particularly looking
for strings of academic qualifications —
experience carries just as much weight.

Dick Pountain is always on the look-
out for interesting calculator features
and we wouldn’t mind seeing one or

two readers getting on their soapboxes

but remember: even articles such as
this need a structure,

Reading PCW will give you a good
idea of the style we prefer. You may
notice that we try to avoid pomposity
at one extreme and flippancy at the
other (except in ‘Chip Chat’, that is).

Finally, have a look through. back
issue indexes and try not to re-invent
any wheels. Oh, we almost forgot —
PCW does pay for all published work.
——— e ————
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Comart Approved
Dealers

Aberdeen

MOM Offshore

21 Bon Accord Street
Tet: 0224 22863

Belfast

O & M Systems
95 Dublin Road
Tel: 0232 49440

Birmingham

Byteshop Computerland
94/96 Hurst Street

Tel: 021622 7149

Bristol
Senton
27 Nicholas Street
Tel: 0272 276132

Cambridge

Toitec

24 Thompson Lane
Tel: 0223 312347

Cheshire
Holdene

82a Water Lane
Wilmslow

Tel: 0625 529486

Dubtin

Lendac Data Systems
8 Dawson Street

Tel: 0001372052

Edinburgh

Holdene Micro Systems
48 Greal King Street
Tel: 031 557 4060

Glasgow

Byteshop Computerland
61 Waterloo Street

Tel: 041 221 7409

Leeds

Holdene Micro Systems
11/12 Rampart Road
Tel: 0532 459459

London

Byteshop Computertand
324 Euston Road, W1
Tel: 01-387 0505
Digitus

9 Macklin Street, WC2
Tel: 01-405 6761

Jarogate
67 Tulsemere Road, SE17
Tel: 01-670 3674

Manchester

Byteshop Computerland
Piccadilly Station Approach
Tel: 061 236 4737

NSC Computers

28 Hanging Dilch

Tel: 061 832 3269
Newbury

Newbear Computing Store
40 Bartholomew Street
Tet 0635 30505

Nottingham

Byteshop Computerland

92a Upper Parliament Street,
NG1 6LF.

Tet: 0602 40576

Sheffieid

Hallam Computer Systems
451 Eccleshall Road

Tek 0742663125

Southampton

Xitan Systems

23 Cumberland Place
Tel: 0703 38740

Suffolk
Eurotec Consuttants
Little Waldingfield,

Sudbury

Tel: 0787 247959
Surrey

Gemlines

184 London Road, KT2 6QU
Tel: 01-546 9944

Warwicks
Business & L eisure
Microcomputers
Kenilworth

Tel: 0926 512127

Watford

Lux Computer Services
108 The Parade,

WD11 2AW

Tel: 0923 29513
Worthing

Ace Computing Services
1-11 Bridge Road

Tel: 0903 35411

Comart Ltd,

St Neots, Cambs.

Tel (0480) 215005
Telex 32514 Comart G.
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romemco brought

High Resolution, broadcast
quality colour graphic systems
onto a new price/specification
level with the SDI System. They
gave a wide colour pallete, up to
4096 colours, and a wide variety
of functional development; area
infill, rotation, — a true
professional graphics capability.

With the Slidemaster they

have added a new dimension —
User Convenience. Slidemaster
is an optional expansion to the SDI

System. It provides sophisticated colour

graphics with no programming.

Slidemaster users still have full SDI

756 x 482 point High Resolution

capability, and the facility to program
in the high level languages of BASIC,

and Fortran. Cromemco Colour

Graphics is supported on the floppy

disk based System 2 and System
3, and the hard disk Z-2H.
Cromemco’s analogue, digital,
and optically isolated 1/0
Modules provide versatility for
control applications.

Slidemaster is a fully self
contained application package. It
allows images to be developed,
stored and manipulated
interactively with speed and easé.

he Colourjul World of

Cromemco

The image is developed from a
digitising tablet, and reproduced
directly on the colour Monitor.
Slidemaster offers a choice of up
to 75 powerful design functions. A
fouch of the pen and the images can
be erased, shaded, coloured,
enlarged or reduced, or rotated. The
menu provides for a variety of pen or
brush seiections, and the capability to
generate circles, elipses, lines ortext,
and to zoom and pan.

The images can be stored on
diskette, and redisptayed
“sideshow” style at the touch of
akey. The user can have up to
six images stored in RAM
Memory for instant recall or
merging, and hundreds more
stored on disk in a highty
compact and cost effective form.

Cromemco Colour Graphics
users benefit from the in-depth support
of Comart — Cromemco's longest
standing, and leading European
Distributor. Comart, its nationwide UK
dealers, and supported OEM'’s
provide local and specialist end user
support at all levels. Comart's central
technical, distribution and service
facilities ensure ready availability and
well qualified.technical support in
hardware, software and after sales service.

Z-2D
("»guw(rffprm

€|Cromemca

comart

SPECIALIST IN MICROCOMPUTERS

A member of the Comart % _ Group of Companies



with your Apple

COBOL is the most effective business language.

Apple il is the most friendly business computer.

CIS COBOL with FORMS-2 brings together the
best features of COBOL and Apple to enable you to

deliver the most effective, user-friendly applications.

Business Programmers: Take the COBOL
expertise you have acquired on big business
mainframes, and use it on Apple Il to create friendly
applications that will talk directly to your users —
where it suits them best, on their own desks.

CIS COBOL's dynamlic module loading gives
you big application capability and the FORMS-2
source generator lets you build and modify
conversational programs from visual screen
formats, creating much of the code automatically.

Application vendors: CiS COBOL with
FORMS-2 steps up the pace for your development
of the high quality professional application
packages needed today. And creating them in
COBOL makes them more maintainable.

Start talking
business

/
2
2
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Over halfthe Apple II's now being sold are going
to business or professional users so demand for
qguality applications is growing fast, creating big
business opportunities for you.

Stability proven by the US Government.
CiS COBOL has been tested and approved for two
consecutive years by the US General Services
Administration as conforming to the ANSI '74
COBOL Standard. Apple liunder CP/Mis included
in CIS COBOL's 1981 GSA Certificate of Validation
(at Low-Intermediate Federal Standard plus
indexed |-O and Level 2 Inter-Program
Communication).

Get your hands on CIS COBOL at your
Apple dealer.

Talk business with him now!
Micro Focus Ltd., David Murray John Tower,

Brunel Centre, Swindon, Wilts., SN1 1NB.
Phone: (0793) 695891. Telex: 444418 MICROF G

EME MICRO FOCUS

CIS COBOL with FORMS-2 for use on the Apple il with CP/M is an Apple Distributed Product.
CIS COBOL and FORMS-2 are trademarks of Micro Focus. CP/Mis a trademark of Digital
Research. Apple Il Is a trademark of Apple Computer.

PCW 129



MEGASTOR consists of two very reliable 8-inch BASF drives, an integral
power supply, and a controller card for Apple ][.

In addition, we are able to offer a range of specially-developed user
software — inventory, accounting, payroll, etc — to utilise MEGASTOR's
large storage capacity.

Special software is available to convert Apple ][ DOS files to IBM 3741-
formatted EBCDIC-encoded files, and to read IBM-formatted files.
MEGASTOR offers the user 1.1 or 2.2 Megabytes of storage power per
dual-drive unit.

SOME OFTEN-ASKED QUESTIONS

Q: What drives?

A: BASF double-sided, double-density 8" drives.

Q: How do I copy programs from 5% " to 8” disks?

A: A utilities disk that provides a direct copy program for DOS 3.2 is
supplied. DOS 3.3 files are transferred using FID (on the Apple
System Master Disk). Pascal programs can be copied by using the
Pascal Autoboot utility (£75).

Q: 1s MEGASTOR any faster than 5% " disks?

A: Yes. A program will operate faster on MEGASTOR than on mini-disks.

Q: Can Irun mini-disks and MEGASTOR together?

A: Yes. The MEGASTOR can be used stand-alone, or in combination with

mini-disk drives.

* Apple is a trade mark of Apple Computer Inc.

MEGASTOR software available from VLASAK:

LEDGERS: fully-integrated, 1500 accounts, 6000 transactions/month,
Open-Item, or Balance-Brought-Forward.

INVOICING: User-configured to produce invoices, credit notes, delivery
notes, and picking notes. Automatically updates the Sales Ledger.
STOCK CONTROL (INVENTORY): 3000 to 6000 stock records on-line,
with an average access time of 1 second.

PAYROLL: 400 employees (200 weekly, 200 monthly). All tax & NI
contribution codes supported. 12 pre-tax payments, and 5 post-tax
adjustments available.

Viasak \\\.
Compuler
Sysiems

Vlasak House, Stuart Road, High Wycombe, Bucks HP13 6AG
Telephone: High Wycombe (0494) 448633

DISTRIBUTORSHIP AND OVERSEAS ENQUIRIES WELCOMED
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Compiled by Derrick Daines

Fibonacci series

A reader wrote to colleague Sheridan
Williams recently, asking why there was
no -function available for factorials. If
you’re not sure what they are, let me
explain. Factorial 2 is written as 2! and
is understood to mean 2 x 1. Factorial
3, written as. 3!, means 3 x 2 x 1; 4! is
4 x 3 x 2 x 1; and so on. Factorial
numbers obviously get very. big very
quickly but they are of great interest to
statisticians as well as to humbler folks
who like a flutter on the football pools.
Try permutating any eight from 32
matches and you’ll see what I mean!

Now, at first sight, it is not im-
mediately obvious why anyone should
want a function to produce factorials.
One would think that all you have to
do is access a subroutine:

9000 F=1

9010 FORX=1TO Y

9020 F=F*X

9030 NEXT X

9040 RETURN

where Y is the desired factor to be
returned in F — but three variables and
five lines are used up and if space is
restricted, this can be serious. Besides,
it’s not nearly as satisfying as having a
neat function to call.

I had this little problem at the back
of my mind the other day when I was
working on a program that called for
the use of the Fibonacci series, an in-
teresting series of numbers in which
the next element is obtained by adding
together the previous two: 1, 2, 3, 5, 8,
13, 21, 34, 55, 89, 144, and so on.
Some authorities start it off as 1, 1, 2,

, etc, while others begin 0,1, 1, 2,3.)
As before, it is easy to construct a sub-
routine:

9000 F=1:/F2=0

9010 FOR X=1T0 Y

9020 F1=F2+F

9030 F2=F

9040 F=F1

9050 NEXT X

9060 RETURN

where Y is the element of the series to
be returned in F.

Here four variables and seven lines
are used up, although of course with
multiple-statement lines there would be
some saving. Even more. to the point, it
is intellectually unsatisfying, like an un-
solved crossword puzzle. It was a tan-
talising challenge to reduce it to a-single
equation. My program was put away
and I devoted a couple of days to
solving the problem.

What I finally came up with was the
following:

F= INT((1 6180361 (X+1)+.5)/2.23614)
which will produce the first 26 elements
of the series before rounding errors
affect the result. The variable X is the

desired element
what-have you.

Remember you saw it here first!

If 1T get some time, I.might get
around to doing the same for the
factorials problem — or can you beat me
to it? I would be interested to hear
from anyone with a solution, or anyone
with a better answer than mine for the
Fibonacci series.

Programs received

Square and Cube Roots (TRS-80) by
Jonathan Sumpster (14) of Maidenhead.
Alphon Invaders (Video Genie) by Alex
Mackow (13) of Margate.

Golf (PET) by Mark Cochrane (13) of
Gerrard’s Cross.

Old Glory and Horse Race Predictor
(ZX81) by Kevin Kirkland (16) of
Newport, Salop.

Spacefighter (Video Genie) by Jason
Bell (12) of Prestwood, Bucks.

Defender (MZ-80K) by Basil Zimms
(16) of Edinburgh.

Berk’s Defence (PET) by Stewart
Sargaison (15) of Berkhamsted.

That’s another good month for
programs. Thank you all!

I’'ve also had mugtraps from Shaun
Dunmall of Maidstone, - Andrew
Freudenberg of Taunton, David Lomax
of Manchester, Alistair McLuckie of
Gwynned, Phillip Watson of Hartlepool
and this one from J P Jiggins of Green-
wich:

10 PRINT “ENTER NUMBER”;
20 INPUT N$

25N=0

30C=CODE (N3)—

401IF C<0 OR C>9 THEN GOTO 20

50 IF N>3275 THEN GOTO 20

60 N=N*10+C

70 N3=TL$(N$)

80 IF NOT N$=*““ THEN GOTO 30

90 PRINT N

Mr Jiggins wins this month’s book-
token.

Program listings

No fewer than four people have written
to me this month, asking for copies of
listings that I have mentioned but not
published. I have explained the situa-
tion on. this page already but I’ll do it
again for new readers. I cannot send
out listings because those that are not
published are returned to their rightful
owners. Besides, if you think about it,
you will realise that it would be illegal
for me to send copies here, there and
everywhere, unless we had previously
paid the owner — and that would
imply that we should pay for each and
every program sent in! It’s not on,
mates!

As to why we publish a list of those

- fourth, tenth, or

that we have received, well, that’s.just
to encourage you. Even if your listing is
not published, at least you get the thrill
of seeing your name and program
mentioned.

What I can and will do is to put
enquirers in touch with authors. I keep
a fat and growing .file of names and
addresses of all those who write to me.
If you’re interested in a listing men-
tioned, drop me a line at PCW and an
SAE and I’ll send you the address of
the author. Fair enough?

Project packs

‘Dear sir, my. school is doing a project
on computers. Please send me full in-
formation.” Roughly speaking, that is
the gist of dozens of letters received by
PCW every year — and it’s sending the
Editor prematurely bald! He doesn’t
know how to answer it, you see. Well,
do you?

If you are guilty of sending such an
enquiry, then take heart — help is at
hand. I am proud to announce the for-
mation of MAPE — Micros and Primary
Education — an organisation of prac-
tising teachers and educationists dedi-
cated to ‘spreading the word’ among all
22,000 primary school in these islands.
The first meeting of the steering com-
mittee was held in London recently
under the chairmanship. of Ron Jones,
Headmaster of Upwood Co Primary
School, Huntingdon, Cambs, following
the Easter international conference held
at Exeter University. Committee mem-
bets from Land’s End to Sheffield
(does nobody live North of there?)
gathered to begin work on establishing
a national body espressly for primary
computing.

My own view is that on sheer num-
bers of machines and. schools represen-
ted, primary computing will eventually
become bigger than any other sector in
education — but I may be wrong. The
point is that word ‘eventually’ — so far,
MAPE is in its infancy. One thing they
have started work on is an information
pack for newcomers, but it’s not ready
yet. I'll keep you informed. Since, for
my sins, I too am on the committee,
it’ll be the ‘inside dope’.

Another source of information is
Newman College, University of Bir-
mingham, who have started a primary
computing magazine Microscope, and
are devoting space to the fledgeling
organisation. Write to Roger Keeling,
Newman College, Genners Lane, Bartley
Green, Birmingham B32 3NT:

A sub-committee is already -at work
planning next year’s conference at
Exeter. Judging by this year’s, it will be
a sell-out and early booking is advisable.
Write to Roy -Garland, College of Edu-
cation, St Luke’s, University of Exeter.

Trumpet
voluntary

What can you do if you.want to know
about schools computing and want to
get ‘stuck in’ right away? Well, one
thing you can do is to turn to the back
issues of PCW and read my series,
‘Gateways to Logic’, which began with
the July 1980 issue. (I regret that it is
not available in book form, and if any
publisher is interested, so am I')

If all that isn’t enough, interested
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In the good old days BM (Before
Micros) we didn’t have software
piracy. We wrote programs for our-
selves. If anyone else wanted to use
our programs we gave them to him,
with whatever documentation there
happened to be, ‘as is’, warts and all,
And good luck to him — let him be ten
years behind as well.

Then user groups came into fashion
and with them formalised software
sharing. IBM identified three classes of
software, As I recall, Type 1 was from
IBM laboratories and came with super
documentation and always worked.
Type 2 came from IBM staff working
with customers and had some standard
documentation and the programs some-
times worked. Type 3 was sent in by
customers who either contributed to
the well-being of the industry or just
wanted to get their name in print. The
documentation varied alarmingly and
again, the programs sometimes worked,
at least on the author’s own system.

Came the great IBM price unbundl-
ing and things ceased to be free.
Suddenly all software cost money. On
mainframe computers the average cost
of a software package now is said to be
$14,000. Surely it should be possible
to acquire one cheaper than this from a
friend? So was invented software piracy
and, in order to try and protect the
shattered remnants of their revenue,
the authors invented software protec-
tion.

First line of defence is the source
code. In the new suspicious environ-
ment the author keeps the source; all
you get is the compiled object code.
You can still have some changes; the
software house will configure your
system for you with a whole range of
available user options. But once set up
and running, any change means going
back to the author again. But this
technique doesn’t work with interpre-
ted. languages like Basic. Quite a lot of
users know Basic and we have a protec-
tion problem even when the Basic code
looks a right dog’s dinner with not a
remark statement to help you in the
entire listing.

The second line of defence is the
contract. Every purchaser signs a
contract in which he finds he hasn’t
bought the software — he only has a
perpetual lease, And he accepts a
more or less open-ended commitment to
damages if the software he is using falls
into the hands of an unauthorised party,

This worked for a time. With only
about 8000 mainframes in the UK and
minis not being at that time very signi-
ficant for their packaged software, a
contract seemed a good protection,
When I was with CAP we heard, via a
man we wanted to employ, of a user
who had our software. So we sent him a

bill to pay and a contract to sign and he
did both without a murmur. No
problem,

Documentation was the third kind of
protection. The documentation is copy-
right (not that anyone seems to care
about that) but these products were
large and full of bugs. And the user
manuals were the only communication
the user had to keep him in touch with
reality. Unless the new .releases kept
coming, the bugs bit him faster than his
boys could fix them. A steady stream of
Program Temporary Fixes was a must.
Allied with this, most computer users
were the larger companies and even if
they took a package they also paid a lot
of money for customising and for instal-
lation consultancy. The actual cost of
the software package was trivial by
comparison, This still applies for the
more complex applications like produc-
tion control and inventory control.

Now we have maybe 120,000 micros
installed, of 140 different types. All the
world and their wives are writing soft-
ware packages. Most are relatively
simple and thus easy to install; this
up-front, immediate benefit, retail
image is a large part of the new micro
appeal and suddenly having to pay
£95 for a program like Visicale stops
you in your tracks,

Would it be the bicycle shed
syndrome? The accountant suddenly
queries the £95 (plus VAT) for a
program. ‘But you bought a program
last week’, he says. And the money you
would have to pay suddenly has to
compete with other items of small
spending like continuous stationery, an
upgrade of the printer — even with
important things like beer money.

Everyone tells you that it is foolish
to pay the full price. A lot of dealers
offer discount on everything — why
can’t I get discount on Visicale? So
you look for a bootleg copy and pay,
say, £40 plus the hidden cost of photo-
copying the manual.

So nothing is quite as easy any more.
The product is more complex and
probably more expensive because of the
security, You have to see your legal
people before you sign the contract;
you cannot change anything yourself
because you haven’t got the source; and
if you go back to the author it takes a
month and you have to explain your
simple requirement to the thickest
programmer in the kingdom, and he
keeps asking you why you want to
change his product when it’s obviously
perfect,

You cannot even make a backup
copy; the authors have put a load of
cunning code onto the floppy disk on
which the program is supplied so that
the copy program will not run. The
author has promised a 24 hour turn-

P THE SHARP EN

A USER’S VIEW OF SOFTWARE PIRACY

From Richard Waller of The Management Centre Ltd

around if you send him a corrupt disk,
but you want it now.

And there is another nasty. If I have
multiple terminals on my computer
then I can, of course, use the program
at each, If I have several micros with
single screens, the best I can do is to
pass the program disk around; I cannot
use the program simultaneously, which
seems unfair.

Now there are some neat ways to
protect software. Unfortunately, these
are nearly always in addition to the
above (no-source code, the contract
clause, officious documentation/
upgrade service, program copy booby
traps). The fashionable thing to do
today is to use a ‘dongle’; you buy a
small box to fit on the cassette port
for each machine you want to run your
package on and you can make as many
copies of the software as you need. It
is a much better solution than the
PROM chip that came with some earlier
products which got bent if you kept
picking it in and out of the printed
circuit board.

Next in line is user personalisation,
The author configures the software for
your particular computer model,

memory size, printer display and disks
and it will not run on any variations of
this set pattern, This is not so good for
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the user for portability or back-up but
it does at least ensure that the buttons
are all functional. But then the author
can go on and put the purchaser’s name
on the copyright system welcome
message. And on each output display
screen, And on each report printed. And
on the user manuals. You name it, your
name is on it. So unauthorised users
have an identity problem.

Third in line is a software mainte-
nance contract. Some companies are
now offering software maintenance for
life at no extra cost. Whose life is not
always clear, but an aggressive sales
campaign on the back of this to issue
upgrades perhaps for ‘the cost of re-
production’ like £40(') could tie the
user into his contract in a mutually
attractive way.

The objective is to ensure that
revenue accrues to software package
authors, It is hard enough for package
authors to stay solvent without ripping
them off. Oh, that everyone was as
ethical as you or I. If it is profitable to
write software than there will be lots of
exciting new products available .at nice
low prices.

HARD CHOICE

‘Sharp End’ has until now been mostly
concerned with software. For a change,
here’s a hardware manufacturer’s des-
cription of the problems involved in
equipment design. The author, Hal
.Hardenbergh, is president of California-
_based Digital Acoustics Inc.

. We at Digital Acoustics have been using

the 6502 since 1976 in various instru-
ments, primarily battery powered noise
level meters, or environmental noise
monitors; it seems if you wrap some
pretty aluminium around the 6502
you can sell it for $8000!

I am sure that we are not alone
in seeing that the 6502 is approaching
the end of its useful life (the first
microprocessor that we used here at
Digital Acoustics was the Intel 4040,
which has been out of production for
some time now).

We are astonished that some persons
with like views see the Motorola 6809
as the 6502 successor, Perhaps these
persons are unfamiliar with some of
the characteristics of the 6809. For
example, to perform a 32.bit add it is
necessary to perform the wusual
succession of four LDA, ADC, STA
sequences since the 16-bit add in the
6809 is not an add with carry. Further,
the above sequence will run more
slowly than a 6502 at the same clock
speed because the 6809 is not pipe-
lined and therefore requires four clocks
for a zero page reference as opposed to
three for the 6502.

I am not trying to say that the
6809 is not overall a better general
purpose computing device than the
6502, what I am saying is that, for a
chip which came along five years later
than the 6502, the relative performance
advantage seems slight.

If we want to look at chips with a
very high performance to price ratio
we would have to consider the 8088
which is now under $15 at the 100
level, or the Z8002 which is under
$20 at the 100 level. The 8088 is

source code compatible with the 8080,
and has considerably superior computa-
tional throughout compared to the
6809. The Z8002 has 16 general 16-bit
registers and has vastly superior compu-
tational throughput as compared to the
6809.

However, if we can ignore the
current $198 one-off price for an 8 MHz
part, anyone who has been reading the
numerous articles and advertisements
for the Motorola 68000 is aware that
this is by far the fastest of the available
microprocessor chips.

Because our environmental noise
monitors are manufactured in relatively
small quantities the cost of software
is by far the single most expensive
ingredient of the instrument. Had we
had a choice of using a $5 6502 or a
$198 68000 developing our latest
model, .I would have immediately
chosen the 68000 because it is far
easier to program and requires far
fewer lines of code to perform a parti-
cular function. This would have bene-
fitted our company in two ways. First,
the lessened .cost of software would
more than offset the additional cost of
the integrated circuit. Secondly, - the
time saved by our engineering staff
could have been put to better use
developing additional instruments for
sale. Of course, this is purely hypothe-
tical because the 68000 was not in
fact available at that time!

We did purchase two sample 8 MHz
68000s (at $249 each) when the chip
finally became available in a bug-free
version last November. Until very
recently we had not done anything
with the 68000 for the simple reason

3
L &J COMPUTERS

192 HONEYPOT LANE, QUEENSBURY, MIDDX HA7 1EE 01-204 7525

AFFORDABLE CBM ‘PET’ PRICES!!

Available from stock:

THE “PET"” SPECIALISTS

4008 (8K) 4016 (16K)
4032 (32K) 8032 (32K SUPERPETS)

TRY US!
YOU WILL NOT BE
DISAPPOINTEO

PRICE BREAKTHROUGH. I!!

EXT CASSETTE DECKS (INC COUNTER & SOUNDBOX) £55*

Disk Drives
CBM 8050
CBM 4040
CBM 3040

Printers

CBM 4022
CENTRONIC 779
CENTRONIC 737
SPINWRITER 5510
CBM 8026 & 8027

INTERFACES: C12 CASSETTES
DISKS: LIBRARY CASES

PAPER (ROLL & TRACTOR FEED)
LABELS: DUST COVERS

CASH BOOK

Sundries

TOOL KITS (BASIC 2 & 4), SUPERCHIPS
... AND ALL SORTSOF OTHER CHIPS. ..
UPGRADE YOUR PET EVEN MORE!!

Enter daily/weekly amounts
monthly analysis, totals and balances.

(4032. & 8032 Versions £110 & £120.

STOCK TAKING for the licensing trade
OUTSIDE SERVICES (For Mini-Cabs etc.)

Sae for free software booklet

SOFTWARE

As well as a full range of Petsoft and Commodore Software, we
have some highly reliable "Home-Brewed"’ programs available.
STOCK CONTROL & INVOICING
{Handles up to 500 items — 32k) (80 on 16K). Stock depleted
on invoicing, search etc. Cassette, disk (& print option).

3000 item: 4040/8050

£60

£125
£90
printout and totals, weekly

£240
£220

The “MUPETSs’’ are HERE!

3 to 8 PETs only need 1 DISK DRIVE . . ..
Daily demonstrations: Ring for details.

Specialists in:

COMPLETE SYSTEMS
FROM £17001!

THE SYSTEMS WE SUPPLY & INSTALL ARE COMPLETE
ESTIMATES GIVEN FREE WITH NO HIDDEN EXTRAS:
FULL BACK-UP: GUARANTEED EXPERTISE.

Commodore Business Program
Bristol Trader, Item & Monitor
Superpay, Word Processing.

* PRICES DO NOT INCLUDE VAT

COME AND SEE THE NEW

LIES
N
.}
FULLY WORKING AND OPERATIONAL

ASK US ABOUT ALL THE ADD-ON-GOODIES
THAT GO WITH THE VIC

<189

inc. VAT

PERSONAL SHOPPERS WELCOME
Phone & Mail Orders accepted.

LARGE S.A.E. FOR LISTSETC.

ALL GOODS SENT SAME DAY WHEREVER POSSIBLE

nancy v am
o
A
[ ] Fars @arih bivee
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that all of the application.literature put
out on this chip by Motorola (and not
much of it at that!) suggests that the
circuit cannot be turned on without the
use of fewer than 574 integraied circuits
to support it! A processor of this
complexity is completely inappropriate
to the sort of instrumentation we manu-
factured.

-On trying to get clarifying informa-
tion on this matter through Motorola
1 discovered that the Motorola sales
people were remarkably uncommunica-
tive once they discovered you were not
a prospect to purchase their $28,000
Exormacs system. Although I was
convinced that it was possible to make
a far simpler system using the. 68000,
there was no information available in
such detail as to make it practical to
lay out a circuit board with any
expectation that the resulting system
would work. For these reasons, until a
month ago the 68000 chips had literally
never been removed from the plastic
cartons they came in,

We now go back about 3' yearsto a
time when a 3M salesman dropped by
to show me a . new breadboarding
system, The sample he had with him
was a circuit board about 3x5in and
both 14- and- 16-pin sockets were
available for use with this system. At
that time I told him that I loved the
concept but could not use the system
since all of the circuits that we would
like to breadboard would require a
board much larger than 3x5in, and
sockets with 20, 24 and 40 pin size
among others. You are not going to
believe this but the very same sales-
man came back less than two months
ago with a brochure outlining exactly
what I had asked for. I immediately
ordered about $500 worth of bread-
boarding equipment that included two
kits, three circuit boards and a number
of various odd sized sockets. In three
weeks a partial delivery was made,
including one of the two kits and one
of the three circuit boards.

The kit was delivered on Friday
afternoon, and by noon Saturday I
had a fully wired up breadboard which
included a Motorola 68000, 16k static
RAM and 1k of bipolar PROM, plus
the necessary clock generator and de-
coder and interface - circuits to my
recently-purchased Commodore 8032,
The wiring of this breadboard took
about four hours. 1 then realised that
with all of those wires in place it would
be virtually impossible to add the
necessary +5 V and ground lines, plus
the necessary bypass capacitors. I stalled
two days over this impasse and then
ripped out all of the wires, installed the
ground and VCC wires (these needed to
be soldered) and a large: number of
miscellaneous ceramic bypass capaci-
tors. Then the system was rewired;
apparently I had learned a little bit
about the prototyping system, since
it took only a little over three hours
the second time through..

I decided to interface the board
through the memory expansion: port of
the 8032 and- was rather surprised to
discover that Commodore, through its
memory decoding procedures, had

“arranged matters so that the memory

expansion port was completely
unusable! After examlning my alterna-
tives I decided to cut one line and install
a single UR gite (one fourth of a
74LS32) so that the upper half of the
4k display area, $8800-through $8FFF
could be accessed via the memory
expansion port. Since I needed only a
few bytes to interface to the 68000, I
decoded 2040 - of the possible 2048
bytes into an additional static RAM so
that I now have about 2k RAM that
nobody knows about, including
Commodore, Wordpro or Toolkit!

It took about two weeks of debug-
ging both the hardware and the boot-
strap PROM software before we finally
got the 68000 working reliably. Once
the basic hardware and software was
debugged, two further changes proved
necessary to achieve a completely
reliable handshake. First, since the
68000 was operating on its own regula-
ted 5 V supply which didn’t have a line
filter, it.-proved necessary to protect
the 68000 from line transients. The
most convenient means of doing this
proved to be the use of a Sola harmonic
neutralising  regulating . transformer
which we happened to have on hand.
Once we plugged. this in.-we were able
to transfer an average of four million
bytes before the handshake would hang
up. We then modified the software in
the 8032 to set the interrupt mask
before data transfer and then enabling
interrupts after the transfer was
complete. After making this software
modification we ran the instrument
overnight without any hang up. During
this time the two instruments exchang-
ed about one gigabyte. I have no-idea
why it is necessary to set the interrupt
mask because, from my knowledge of
how the 6502 works, no such problem
should occur.

Since that time we have modified
the 8032 Basic by replacing 12 bytes
so that both:entrance points to the
floating point multiply and the floating
point divide .routine jump to a user
EPROM which we installed in the
A000-socket. At this point the integer
portion of the two operands is sent to
the Motorola 68000 for processing and
the result vetrieved. The 6502 does most
of the necessary computations involving
the exponent while the 68000 is handl-
ing the integer portion of the arithme-
tic.

The elapsed time (for multiply)
between the start of the ‘data transfer
of the 68000 and the end of the data
retrieval from the 68000 is about 250
ps, of which 180. ps is devoted exclu-
sively to data transfer. The integer
portion of ‘the divide routine takes a
little bit longer but not much. The net
result is a saving of between 2.1 and
2.3 ms each time a floating point
multiply or divide takes place. If a
simple FOR. . NEXT is written where-
in a particular transcendental function
is performed (eg, arc tangent), the net
performance improvement ranges from
2.6 times to 3.0 times depending upon
the particular transcendental function
involved.

Now about the 68000 hardware,
this system was designed for maximum
simplicity rather than for smallest chip
count. For this reason LSTTL was used
for interfacing rather than PIA chips
since an oscilloscope can be used to
determine the content of the TTL chips,
but not the PIAs! (Now that I have the
system debugged I might be inclined to
try PIAs on a future attempt.) The
complete board contains 25 ICs includ-
ing the 68000. There are nine 2kx9
static RAMs, one of which is used by
the 8032, There are two 512x9 boot.-
strap PROMs containing a mini-monitor,
plus the multiply and divide code. The
remaining chips are used for decoding
and interfacing purposes. I believe this
proves conclusively my contention
that it is possible to build a simple
system using the 68000 microprocessor!

The point of all this is that I believe
the 68000, not the 6809, is the logical
successor to the 6502, After all, the
6502 was noted for being significantly
faster than the other microprocessor
chips of its day. On the other hand the’
6809 bears the dubious distinction of
being unquestionably the slowest micro-
processor of its generation, while the
68000 is the fastest. Like the original
6502 very simple yet useful systems can
be built using the 68000. The 68000
even has a zero page addressing mode
which, like the 6502, operates signifi-
cantly faster and uses less memory space
than the longer forms of addressing.
Further, the zero page in the 68000 is
64 kbytes wide!

I predict that it will be some time
before home computer enthusiasts will
complain about the lack of zero page
space in the 68000 as they now
complain about the lack of such space
in 6502 systems.

The currently high price of the
68000 is a temporary inconvenience
which will surely be cured as a number
of second . sources are now coming on
line, The 68000 has been available from
Hitachi for some time now, and Rock-
well will be selling parts shortly. There
are a number of other second sources
for this part and it is possible that some
of these are already on line without my
knowledge. In any event, how cheap
must a processor be for use with a
system including a 24x90 CRT, a duat"
floppy disk drive, and a good quality
printer?

I would be very much interested to
hear of other persons’ experiences with
the 68000 and I am very willing to
exchange software and other informa-
tion on the 68000 with anyone who
does not plan to compete with us by
manufacturing environmental noise
monitors! (I emphasise the word
exchange.)

(Since wriling this, Hal has gone on to
develop an add-on board which gives
68000 power to the 8032 SuperPET;
he’s selling this for 3600 in the States
but it’s not yet auvailable in this coun-
try. If you want to contact Hal, write
directly to him al Digital Acoustics
Inc, 1415 E McFadden, Suite F, Santa
Ar%z(,i CA92705, tel (714) 835 4884
- )
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1980 saw a genuine breakthrough -
the Sinclair ZX80, world's first com-
plete personal computer for under
£100. Not surprisingly, over 50,000
were sold.

In March 1981, the Sinclair lead
increased dramatically. For just
£69.95 the Sinclair ZX81 offers even
more advanced facilities at an even
lower price. Initially, even we were
surprised by the demand - over
50,000 in the first 3 months!

Today, the Sinclair ZX81 is the
heart of a computer system. You can
add 16-times more memory with the
ZX RAM pack. The ZX Printer offers
an unbeatable combination of
performance and price. And the ZX
Software library is growing every day.

Lower price: higher capability

With the ZX81, it’s still very simple to
teach yourself computing, but the
ZX81 packs even greater working
capability than the ZX80.

It uses the same micro-processor,
but incorporates a new, more power-
ful 8K BASIC ROM - the ‘trained
intelligence’ of the computer. This
chip works in decimals, handles logs
and trig, allows you to plot graphs,
and builds up animated displays.

And the ZX81 incorporates other
operation refinements - the facility
to load and save named programs
on cassette, for example, and to
drive the new ZX Printer.

New - BASIC manual

Every ZX81 comes with a comprehensive, specially- written
manual —a complete course in BASIC programming, from
first principles to complex programs.

Sinclair 2X81 Personal Com
the heart of a system
that grows with you.

Higher specification, lower price —
how’s it done?

Quite simply, by design. The ZX80
reduced the chips in a working
computer from 40 or so, to 21. The
ZX81 reduces the 21to 4!

The secret lies in a totally new
master chip. Designed by Sinclair
and custom-built in Britain, this
unique chip replaces 18 chips from
the ZX80!

New, improved specification

@ Z80A micro-processor - new
faster version of the famous Z80
chip, widely recognised as the best
ever made.

® Unique ‘one-touch’ key word
entry: the ZX81 eliminates a great
deal of tiresome typing. Key words
(RUN, LIST, PRINT, etc.) have their
own single-key entry.

® Unique syntax-check and report
codes identify programming errors
immediately.

@ Full range of mathematical and
scientific functions accurate to eight

. decimal places.

® Graph-drawing and animated-
display facilities.

® Multi-dimensional string and
numerical arrays.

® Up to 26 FOR/NEXT loops.

® Randomise function — useful for

games as well as serious applications.

@ Cassette LOAD and SAVE with
named programs.

@ 1K-byte RAM expandable to 16K
bytes with Sinclair RAM pack.

@ Able to drive the new Sinclair
printer.

@ Advanced 4-chip design: micro-
processor, ROM, RAM, plus master
chip - unique, custom-built chip
replacing 18 ZX80 chips.

Kit or built —it’s up to you!

You'll be surprised how easy the
ZX81 kit is to build: just four chips to
assemble (plus, of course the other
discrete components) - a few hours’
work with a fine-tipped soldering iron.
And you may already have a suitable
mains adaptor — 600 mA at 9V DC
nominal unregulated (supplied with
built version).

Kit and built versions come com-
plete with all leads to connect to
your TV (colour or black and white)
and cassette recorder.




16K-byte RAM
pack for massive
add-on memory.

Designed as a complete module to
fit your Sinclair ZX80 or ZX81, the
RAM pack simply plugs into the
existing expansion port at the rear
of the computer to multiply your
data/program storage by 16!

Useiit for long and complex
programs or as a personal database.
Yet it costs as little as half the price
of competitive additional memory.

With the RAM pack, you can
also run some of the more sophisti-
cated ZX Software — the Business &
Household management systems
for example.

SirncCiEir
Z X8I

6 Kings Parade, Cambridge, Cambs., CB2 1SN.
Tel: (0276) 66104 & 21282.
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Available now-
the IX Printer
foronly £49.%

Designed exclusively for use with
the ZX81 (and ZX80 with 8K BASIC
ROM), the printer offers full alpha-
numerics and highly sophisticated
graphics.

A special feature is COPY, which
prints out exactly what is on the
whole TV screen without the need
for further intructions.

-

-~
-~
- -
~——
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At last you can have a hard copy
of your program listings —particularly
useful when writing or editing
programs.

And of course you can print out
your results for permanent records
or sending to a friend.

Printing speed is 50 characters
per second, with 32 characters per
line and 9 lines per vertical inch.

The ZX Printer connectsto therear
of your computer — using a stackable
connector so you can plug ina RAM
pack as well. A roll of paper (65 ft
long x 4 in wide) is supplied, along
with full instructions.

How to order your ZX81

BY PHONE - Access, Barclaycard or
Trustcard holders can call

01-200 0200 for personal attention
24 hours a day, every day.

BY FREEPOST - use the no-stamp-
needed coupon below. You can pay

by cheque, postal order, Access,
Barclaycard or Trustcard.

EITHER WAY - please allow up to

28 days for delivery. And there’s a
14-day money-back option. We want
you to be satisfied beyond doubt -
and we have no doubt that you will be.

To: Sinclalr Research Ltd, FREEPOST 7, Cambridge, CB21YY.

Order—l

| oty | item Code | Itemprice | Totai |
£ £
I F Sinclair ZX81 Personal Computer kit(s). Price includes o = I
I ZX81BASIC manual, excludes mains adaptor. 12 49.95 I
Ready-assembled Sinclair ZX81 Personal Computer(s).
I Price includes ZX81 BASIC manual and mains adaptor. 11 69.95 I
I Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated). 10 8.95 I
I 16K-BYTE RAM pack. 18 49.95 . I
Sinclair ZX Printer. 3 27 49.95
I 8K BASIC ROM to fit ZX80. 17 19.95 I
| Post and Packing. | ] 2.95 |
| OPiease tickif you require a VAT receipt TOTALS  sewae 4l
| *1enclose a cheque/postal order payable to Sinclair Research Ltd,for £ |
l *Please charge to my Access/Barclaycard/Trustcard account no. I
I ‘Pleasedeletelcompleteasapplicable.I l I [ 1 l 1J_ | | l 1 | I 1 i I
Ptease print.
I Namnactmarmiss | el bbb | £ 0 A0 ] b gt
= R AL o | TR o T e[|
T IR TR T T |

LFREEPOST - no stamp needed.
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How the 2X81 compares with other personal computers

SYSTEM IDENTIFICATION Zxst Zx80 ACORN  APPLEIl  PET TRS80  TRS80
ATOM  PLUS 2001 LEVELI  LEVELN
ROM BK 4K BK 8K 14K 4K 12K
GUIDEPRICE  Basic unit - inc. VAT £70 £100 £175 £630 £435 £290 £375
Unit plus 16K RAM (12K RAM) £120 £150 £285°  £630 £530 £360 £375
COMMANDS  LIST,LOAD,NEW,RUN,SAVE N N °® ° ° ° ®
STATEMENTS  PRINT, INPUT,LET, GOTO,
GOSUB/RETURN, FOR/NEXT IF/THEN ° ° ° ° ° ° °
STEP ° ° ° ° ° °
TAB ° ° D ° °
ARITHMETIC _ ABS,RND o ° ° D ° ° ° °
FUNCTIONS  INT ° e D ° °
ATN, COS, EXP, LOG,SGN, SIN, SQR, TAN ° ° ° °
ARCSIN, ARCOS ° )
STRING ~ CHRE B D ° ° D °
FUNCTIONS  LEN ° o ° ° °
ASC(CODE), STRS, VAL, INKEYS D ° °
NUMBERS FLOATING PT10+% D — ° D ° °
_ INTEGERS e e e D °
NUMERIC AZ e ° _
VARIABLES AA-ZD N - ° ° 6
_______ An-Zn,n=any alphanumeric string ® ®
STRING AZ&BS i B D
VARIABLES Agto Z8 L [ )
__ AngtoZng n=any alphanumeric character ] ® °® °
NUMERIC SINGLE DIMENSIONAL ° ° s
ARRAYS MULTI DIMENSIONAL e ° ° °
DISPLAY ROWS ) B 24 24 16 24 25 16 16
COLUMNS B B 82 32 32 40 40 64 64
LOW RES GRAPHICS (<7000 pixels) ° D ° e e ° °
= _ HIRES GRAPHICS (>40000 pixels) e e
SPECIAL USR (CALL, LINK) ° D ° ° ° °
FEATURES  PEEK, POKE (OREQUIV) - D ° ° ° ° °
Sinclairsoftware  The ultimate course If you own a

The unprecedented popularity of the
ZX Series of Sinclair Personal
Computers has generated alarge
volume of programs written by users.

Sinclair has undertaken to
publish the most elegant of these on
pre-recorded cassettes. Each pro-
gramis carefully vetted for interest
and quality, and then grouped with
others to form single-subject
cassettes.

Software currently available
includes games, junior education,
and business/household manage-
ment systems. You'll receive a
Sinclair ZX Software catalogue with
your ZX81 - or see our separate
advertisement in this magazine.
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in IX81 BASIC
programming.

Some people prefer to learn their
programming from books. For them,
the ZX81 BASIC manual is ideal.

But many have expressed a
preference to learn on the machine,
through the machine. Hence the
new cassette-based ZX81 Learning
Lab.

The package comprises a 160-
page manual and 8 cassettes. 20
programs, each demonstrating a
particular aspect of ZX81 program-
ming, are spread over 6 of the
cassettes. The other two are blank
practice cassettes.

Fulldetails with your Sinclair ZX81.

Sinclair ZX80...

The new 8K BASIC ROM used inthe
Sinclair ZX81 is available to ZX80
owners as a drop-in replacement
chip. (Complete with new keyboard
template and operating manual.)

With the exception of animated
graphics, all the advanced features
of the ZX81 are now available on
your ZX80 - including the ability to
drive the Sinclair ZX Printer.

— | g [ — |
ZX8lI

6 Kings Parade, Cambridge, Cambs., CB2 1SN.
Tel: (0276) 66104 & 21282,



CALCULATO

Yet more
from Casio

A veritable deluge of new product
from Casio this autumn continues with
the fx-702p and fx-9000p.

The 702p 'is Casio’s reply to the
Sharp PC1211. The sales literature
shows a machine of similar ‘sideways’
format to the PC1211, but with an
alphabetical order rather than QWERTY
keyboard. The language is Basic,
memory is 1888 bytes and many of
the -stats and maths functions are
carried over from the calculators, inclu-
ding regression analysis. A printer will
be available and the price will be around
£115.

The fx-9000 is a microcomputer with
built in VDU, but may interest calcula-
tor users since it works to calculator
precision, unlike most micro Basics.
It, too, has many built in maths and
stats functions; a direct calculator
mode plus program storage by remov-
able CMOS RAM modules and an
optional matrix handling Basic make it
clear that Casio is aiming at scientific
rather than hobby or business users.
The price is expected to be ‘PET-like.
See Benchtests on both machines here
soon,

500 Fanfare

A user-group has been formed for Casio
fx-501/502p owners, and the first issue
of its newsletter 500 Fanfare has just
reached me. It contains several games
programs plus a nice gossip column and
I hope it will go far, which seems likely
given the volume of mail I receive from
500 owners.

The first issue contains amusingly
slighting references to my good self,
speculating on my existence or other-:
wise, due to my poor record of answer-
ing letters and/or publishing readers’
programs. To set the record straight, I
do exist after a fashion, but lack of time
prevents my answering letters, and of
space my publishing any but the most
unusual of programs.

Get your copy by sending a stamped
addressed envelope to: Max. Francis, 38
Grymsdyke, Great Missenden, Bucks
HP16 OLP. Tel: 02406 5436.

Texas quirk

The Texas TI-51-III is a budget-priced
(£20.25) and programmable calculator,
which is also subject to alphanumeric
quirks, as discovered by Iain Stewart of
Alva, Scotland. Here is his own account
of how to extract the alphas from it.

Enter the number — 1858 into memory

Compiled by Dick Pountain.

nothing in the (program) press 2nd
R/S, the run/stop -instruction, and a
capital “A’ will. appear on' the screen!
Now switch off/switch on, and repeat
the above with:

—1648 which gives a small ‘b’; or —
1748 which gives a capital ‘C’; or —
1848 which gives a small ‘d’.

More -interestingly, after whichever one
of the above four sequences you want,
press CE and then press any random
string of numbers. . . eg, 4418365. Sure
enough, the A or b or C or d will -be
pushed along the screen — just as if it
was a-legitimate number! It is also easy
to get several letters on to the screen at
once — in fact, even to fill the screen
with letters.

Let’s say that you want ‘bbC’ on
your screen, for instance. Well, first I
must digress a little. These four numbers
above (—1858 for A, etc) have the
following values, ignoring the —1 at the
beginning and the 8 at the end: —85
for A; 64 for b; 74 for C; and 84 for d.
Henceforth I will refer to these middle
portions as the ‘codes’ for each letter.

Digression over; no for the crucial
point. The codes can be strung together
to give character strings. Thus the code
for bbC, which was my example above,
is simply 646474. Now re-attach the —1
and the 8 to this code. . . to get, in the
case of bbC, the number —16464748.
Switch off/switch on and enter "this
number into memory 9; press 2nd R/S
as before and — hey presto — the string
bbC appears on the screen! Now press
CE and then press 3 — and the screen
now reads bbC3, the channel on TV
which we’re all hoping will come soon.
(Continue pressing some more numbers
and you can have bbC37582 if you
want.)

I'll come back later to how you can
fill the whole screen with letters. At the
moment, I know, it seems impossible;
after all, to get (say) ACbbCdAb you
would have to enter —1857464647484-
85648 into memory 9, which is far too
long. All will be revealed below.

Just why does all this happen? If you
enter learn mode at step 00 (by pressing
2nd RST then 2nd LRN), and step
through the program, then it seems
totally empty, hardly surprising since
you never touched it! — until you reach
step 17 -or. thereabouts, when suddenly
you are confronted with the -keycode
for INV (inverse), followed by a lot.of
nonsense like 2nd DEG (degree mode,
of all things!) or 2nd FIX (fix-decimal
format key). This garbage usually con-
tinues until roughly step 20; the last
piece of the garbage invariably being
2nd COSH (hyperbolic cosine key);
from then on the program is empty.
Why this should cause letters to appear
on the screen is quite beyond me.

It seems- plausible that the hexa-

decimal machine-code ROM has some-
how been tapped, although I have never
managed to get E or F; perhaps some
readers will find a way. Incidentally, if
you leave out the minus signs in front of
the memory 9 inputs above, then the
output is the same sequence of letters,
except that there is a number ‘1’ before
them; for instance, while — 17485648

R CORNER

gives CAb as expected, 17485648 gives
1CAb. Another point: the terminator
number does not have to be 8. . . 9
works too. Similarly, in the positive case
only (ie, without minus sign), the first
digit does not have to be 1. .. anything
except zero works, in which case the
chosen digit dutifully appears before the
letter string — just as the: 1 did, in fact.

I. have had no success in unravelling
this, but by bashing lots of numbers
into memory 9 and running, I have
come up. with more and more intriguing
results. By far the most surprising result
I have come across so far is this: enter
1.2374858 STC 9, then enter 3.78 EE 8
+/— SUM 9. Thus 1.0374858378 is now
in memory 9. Now press CLR, then
press 2nd R/S. Unbelievably, the cal-
culator switches off! There is no way to
switch it back on again except to ‘really’
switch it off and then to switch it on
again. Do so quickly, because the
battery is drained at a terrific rate in the
artificial switched-off state.

To fill the screen with letters, pro-
ceed as follows: I will use ACbbCdAb as
an example. The first four letters in this
string are ACbb; code 85746464. Throw.
in the —1 and 8 as usual, to get —185-
7464648; and now throw in a decimal
point as well, between the eighth and
ninth digits, to get —18574646.48.
Store this in memory 9. (Do this by put-
ting —18574646 in first, then pressing
.48 INV SUM 9). Similarly, the required
number for the second half (CdAb) of
the letter string is —17484856.48; store
this number in memory eight (8). Now
enter learn mode at step 00, by pressing
2nd RST 2nd LRN, and replace all the
empty steps, and both the 2nd COSH
keys (there will be two of them) by INV
— until you get to the batch of empty
steps after your second encounter with
a 2nd COSH. Do not replace these with
INV; rather, replace the first two -of
them with 2nd R/S 2nd RST.

Now, after all this, simply press 2nd
LRN 2nd RST- 2nd R/S. The required
letter string will appear on the screen at
last. '

Trails of leading zeroes are possible —
eg, C0000144. I will use this number as
an example. To obtain it, press 985 STO
9 — which simply stored 985 in memory
9 — and then press 2nd SST 2nd SST
2nd SST. . . on and on and on like this.
After some time (about 20 steps), ‘9A’
will built up on the screen. Keep going;
the 9A will soon disappear, leaving a
string of zeroes. But don’t stop now;
keep going until there is a string: of five
Zeroes, as required. Then press 144. The
display screen will now read 00000144,
as was wanted.

For all I know, these discoveries may
be only a tiny fraction of the quirks
which can be exploited. Perhaps readers
will spot more.

Computer world

Kraftwerk’s new album ‘Computer
World’ has a track called ‘Pocket Cal-
culator’ which uses the 502p music
facility to good effect. The album is
recommended, except to those of
nervous disposition.

9 and then (even though there is
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Welcome to the confusing
world of the microcomputer.
First of all, don’t be fooled;
there’s nothing complicated
about this business, it’s just
that we’re surrounded by an
immense amount of necessary
jargon. Imagine if we had to
continually say ‘numbering
system with a radix of 16 in
which the letters A to F
represent the values ten to
15’ when instead we can
simply say ‘hex’. No doubt
soon many of the words and
phrases we are about to
explain will eventually fall
into common English usage.
Until that time, PCW will be
publishing this guide — every
month,

We'll start by considering a
microcomputer’s functions
and then examine the phy-
sical components necessary
to implement these functions.

The microcomputer is cap-
able of receiving information,
processing it, storing the
results or sending them some-
where else. All this informa-
tion is called data and it
comprises numbers, letters
and special symbols which
can be read by humans.
Although the data are (yes,
it’s plural) accepted and out-
put by the computer in
‘human’ form, inside it’s a
different story — they must
be held in the form of an
electronic code. This code
is called binary — a system of
numbering which uses only Os
and 1s. Thus in most micros
each character, number or
symbol is represented by
eight binary digits or bits as
they are called, ranging from
00000000 to 11111111,

To simplify communica-
tion between computers,
several standard coding sys-
tems exist, the most common
being ASCII (American Stan-
dard Code for Information
Interchange). As an example
of this standard, the number
five is represented as
00110101 — complicated for
humans, but easy for the
computer! This collection of
eight bits is called a byte and
computer freaks who spend a
lot of time messing around
with bits and bytes use a half-
way human representation
called hex. The hex equiva-
lent of a byte is obtained by
giving each half a single
character code (0—9,A—F):
0=0000, 1=0001, 2=0010,
3=0011, 4=0100, 5=0101
...... =1110 and F=1111.
Our example of 5 is therefore
35 in hex. This makes it
easier for humans to handle
complicated collections of Os
and 1s. The machine detects
these Os and 1s by recognis-
ing different voltage levels.

The computer processes
data by reshuffling, perfor-
ming arithmetic on, or by

comparing them with other
data. It’s the latter function
that gives a computer its
apparent ‘intelligence’ — the
ability to make decisions and
to act upon them, It has to be
given a set of rules in order to
do this and, once again, these
rules are stored in memory as
bytes. The rules are called
programs and while they can
be input in binary or hex
(machine code programming),
the usual method is to have a
special program which trans-
lates English or near-English
into machine code. This
speeds programming ccon-
siderably ; the nearer the
programming language is to
English, the faster the
programming time. On the
other hand, program execu-
tion speed tends to be slower.

The most common micro-
computer language is Basic.
Program instructions are
typed in at the keyboard, to
be coded and stored in the
computer’s memory. To run
such a program the computer
uses an interpreter which
picks up each English-type
instruction, translates it into
machine code and then feeds
it into the processor for
execution, It has to do this
each time the same instruc-
tion has to be executed.

Two strange words you
will hear in connection with
Basic are PEEK and POKE.
They give the programmer
access to the memory of
the machine. It’s possible to
read (PEEK) the contents of
a byte in the computer and
to modify a byte (POKE).

Moving on to hardware,
this means the physical com-
ponents of a computer sys-
tem as opposed to software —
the programs needed to make
the system work.

At the heart of a micro-
computer system is the
central processing unit (CPU),
a single microprocessor chip
with supporting devices such
as buffers, which ‘amplify’
the CPU’s signals for use by
other components in the
system. The packaged chips
are either soldered directly to
a printed circuit board (PCB)
or are mounted in sockets.

In some microcomputers,
the entire system is mounted
on a single, large, PCB; in
others a bus system is used
comprising a long PCB hold-
ing a number of interconnec-
ted sockets. Plugged into
these are several smaller
PCBs, each with a specific
function — for instance, one
card would hold the CPU and
its support chips. The most
widely-used bus system is
called the S100.

The CPU needs memory
in which to keep programs
and data. Microcomputers
generally have two types of

memory, RAM (Random
Access Memory) and ROM
(Read Only Memory). The
CPU can read information
stored in RAM — and also
put information into RAM.
Two types of RAM exist —
static and dynamic; all you
really need know is that
dynamic RAM uses less
power and is less expensive
than static, but it requires
additional, complex, circuitry
to make it work. Both types
of RAM lose their contents
when power is switched off,
whereas ROM retains its con-
tents permanently. Not sur-
prisingly, manufacturers
often store interpreters and
the like in ROM. The CPU
can only read the ROM’s
contents and cannot alter
them in any way. You can
buy special ROMs called
PROMs (Programmable
ROMs) and EPROMs (Erase-
able PROMs) which can be
programmed using a special
device; EPROMs can be
erased using ultra-violet light.

Because RAM loses its
contents when power is
switched off, cassettes and
floppy disks are used to save
programs and data for later
use. Audio-type tape recor-
ders are often used by con-
verting data to a series of
audio tones and recording
them;later the computer can
listen to these same tones and
re-convert them into data.
Various methods are used for
this, so a cassette recorded
by one make of computer
won't necessarily work on
another make. It takes a long
time to record and play back
information and it’s difficult
to locate one specific item
among a whole mass of infor-
mation on a cassette; there-
fore, to overcome these pro-
blems, floppy disks are used
on more sophisticated
systems.

A floppy disk is made of
thin plastic, coated with a
magnetic recording surface
rather like that used on tape.
The disk, in its protective
envelope, is placed in a disk
drive which rotates it and
moves a read/write head
across the disk’s surface. The
disk is divided into concen-
tric rings called tracks, each
of which is in turn subdivi-
ded into sectors. Using a pro-
gram called a disk operating
system, the computer keeps
track of exactly where infor-
mation is on the disk and it
can get to any item of data
by moving the head to the
appropriate track and then
waiting for the right sector
to come round. Two methods
are used to tell the computer
where on a track each
sector starts: soft sectoring
where special signals are re-
corded on the surface and

RE |
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hard sectoring where holes
are punched through the
disk around the central hole,
one per sector,

Half-way between
cassettes and disks is the
stringy floppy — a miniature
continuous loop tape
cartridge, faster than a
cassette but cheaper than a
disk system. Hard disk systems
are also available for micro-
computers; they store more
information than floppy
disks, are more reliable and
information can be transfer-
red to and from them much
more quickly.

You, the user, must be
able to communicate with the
computer and the generally
accepted minimum for this is
the visual display unit (VDU),
which looks like a TV screen
with a typewriter-style key-
board; sometimes these are
built into the system, some-
times they 're separate. If you
want a written record (hard
copy) of the computer’s
output, you’ll need a printer.

The computer can send
out and receive information
in two forms — parallel and
serial. Parallel input/output
(1/0) requires a series of
wires to connect the compu-
ter to another device, such as
a printer, and it sends out
data a byte at a time, with a
separate wire carrying each
bit. Serial I/O involves send-
ing data one bit at a time
along a single piece of wire,
with extra bits added to tell
the receiving device when a
byte is about to start and
when it has finished. The
speed that data is transmitted
is referred to as the baud rate
and, very roughly, the baud
rate divided by ten equals the
number of bytes being sent
per second.

To ensure that both
receiver and transmitter link
up without any electrical
horrors, standards exist for
serial interfaces; the most
common is RS232 (or V24)
while, for parallel interfaces
to printers, the Centronics
standard is popular.

Finally, a modem connects
a computer, via a serial inter-
face, to the telephone system
allowing two computers with
modems to exchange infor-
mation. A modem must be
wired into the telephone
system and you need British
Telecom’s permission; instead
you could use an acoustic
coupler, which has two
obscene-looking rubber cups
into which the handset fits,
and which has no electrical
connection with the phone
system — British Telecom
isn’t so uppity about the use
of these.
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Atom
memory

I have heard a serious critic-
ism of the Atom, that it isn’t
possible to have more

than 21k of continuous
memory. Is this true? Also
could you tell me the Atom's
maximum amount of
memory and are the 1k RAM
sets merely pairs of 2114s?
Finally, would it be possible
to use the Atom for word
processing?

Mark Dunn, London.

Taking your questions in
order, it is not true that you
are limited to 21k RAM. The
maximum continuous RAM is
in fact 38k. Of this, most of
the bottom 1k is used by the
Basic interpreter; 7k is assign-
ed for memory-mapped
peripherals, although there is
absolutely no reason why you
should not put RAM here;
the next 2k is used by the
DOS if present — otherwise it
is unused — followed by 256
bytes of floating point
variables; a further 22k is
avajlable for Basic programs
and the last 6k by the VDU,
of which some may be
unused, depending on which
graphics mode you are using.
The RAM sets are indee
pairs of 2114s. They are, in
fact, 450 ns low power
devices. It is probably not
practical to use the Atom as a
word processor at the moment
due to the small screen size
(16 lines of 32 characters),
the lack of true lower case
letters, the relatively small
memory capacity on board
and the current lack of disks.
However, Acorn does have an
80 by 24 VDU card which is
compatible with the Atom,
although as yet there is
no software to drive it, and it
says that disks are on the

way.
Richard Meredith, Atom User
Group.

Atom
for business

In your review of the Atom
you implied that the Atom is
not much use for business
applications. Why is it un-
suitable? Is it lack of RAM or
what? Which book would you
recommend to assist me in
programming for business
applications?

S R Wyndham, Reading,
Berks.

The main drawback to the
use of the Atom in business
applications is the non-
standard Basic, which makes
it very difficult to transfer
Fackages originally intended

or other machines to the
Atom, Other drawbacks are
the small screen size, which
makes it difficult to display
large amounts of information
simultaneously, in a coherent
manner and the lack of
disks.

These are all problems
which can be overcome but
the question is, is it worth the
complications when compared
to other systems, which don’t
have them to start with?:

From the specifications
that I have seen, the BBC
micro looks as though it will
have potential in this area for
considerably less cost than it
would take to bring the
Atom up to the same level.

With the non-standard
nature of Atom Basic it is
difficult to recommend a
suitable book; however, it is
the principles involved that
are important so any book
that deals with this, rather
than the actual details of
?r{)gramming, should be help-

ul.
Richard Meredith, Acorn
Atom Users Group,

Acorn produces extension
memory boards and many
other peripherals, possibly
the most useful being the disk
interface. It s a very well
thought out system that
allows direct access files;
additionally, any file can be
locked under software
control. The DOS is partic-
ularly impressive.

Alan Taylor

Sorcerer
software
source
sought

I have an Exidy Sorcerer
which I have modified to
interface with my amateur
radio equipment. The mods
involve the UART, parallel
port, keyboard scan and a tre-
mendous amount of screen-
ing.

gI have mastered the hard-
ware andwrittenquitelengthy
machine code programs but
am suffering from a distinct
lack of information when it
comes to software in general
— monitor entry points for
example, Can you give me a
source of information speci-
fically on Sorcerer software?
F J Mellish, Horsham,
W Sussex

Send your queries to: Sheridan Williams, 35 St Julian’s Road, St Albans, Herts.
Please note that Sheridan can no longer answer questions on an individual
basis, so please don’t send an SAE with your query.

There are two parts to your
question. Firstly, you need
sources of Sorcerer software
information, and secondly,
amateur radio enthusiasts
who have mastered the same
problems. Protolec Electron-
ics, 34 Pier Avenue, Tanker-
ton, Whitstable, Kent CT5
2HJ is interested in the
Sorcerer and may be able to
help. The European Sorcerer
Club is C Morle, 32 Watch-
yard Lane, Formby, Liver-
00l L37 3JU. Also Liverport
ata Products, The Ivory
Works, St Ives, Cornwall
TR26 2HF, tel 0736 798157,
has offered to help. I would
have thought that the Radio
Society of Great Britain, 35
Doughty Street, London
WC1N 2AE might also have

‘been of help.

Sw

Sharper Basic

Please could you advise me
on how to execute double
precision arithmetic from
Basic on a Sharp MZ-80K
microcomputer?

A I Carruthers, Preston,
Lancs.

This is a similar question to
one published in the July
edition of PCW and I will
repeat myself, why, if you
want to do double precision
arithmetic, did you buy a
MZ-80K? There are excuses
for hobbyists but a serious
computer user should have
written a specification, before
he bought a system and
chosen a system that met that
spec, Anyway, I approached
Knight’s TV & Computers,
108 Rosemount Place, .
Aberdeen AB2 4YW (0224
630526), where Graham
Knight informed me that he
was leaving for Japan to bring
back a 16-digit Basic for the
MZ-80K andgit will be avail-
able by the time that you
read this.

SwW

Chain chance

Could you tell me if it’s
ossible to CHAIN or overlay
icrosoft Fortran programs

running under CP/M?

R D Redman, Bristol

If you wish to call a variety
of subroutines then Microsoft
Fortran will readily let you
do this, as with mainframe
Fortran. However, all these
subroutines must reside in
memory along with the
calling program.

If your objective is to use
an overlay technique to run
programs too long to fit into
memory, the problem is more
difficult and is not catered

| this being over ambitious?

for by Microsoft Fortran on
its own, However, Lifeboat
Associates has advised that
this can now be achieved by
using Phoenix Software
Associates’ Plink-II linkage
editor along with the Micro-
soft Fortran, when operating
under CP/M.

P L Mcllmoyle

TRS-80
upgrade

How can I upgrade my
TRS-80 expansion to 32k
from O0k?

Stephen Wood, Blackburn,
Lancs

Just plug the RAM chips
into the sockets provided.
No track cutting is required.
Expanding by only 16k
means putting the RAM into
sockets 9 to 16; trust Tandy
to get it back to front.

S Bird, Oxford Micro Club

Insurance
with a micro

As an insurance broker I am
planning to computerise my
office to the extent of a full
accounts package and a full
range of programs to cover
producing documents, state-
ments, reports, etc. The only
microcomputers available
here in Athens with sufficient
support for business use seem
to be the Apple II and the full
range of Ohio Scientific.

I am contemplating
either an Apple or an Ohio
C4P or C8P with dual 8in
floppies:
a. Are these systems rea-
sonably comparable for my
use, or what are the significant
differences?
b. Would it be worth paying
the extra for a C3 system
allowing the use of CP/M?
Would the Apple CP/M
conversion be just as useful?
c. Could you comment on
the use of a Microperipherals
99 G matrix printer and a
‘refurbished’ IBM I/O 735
typewriter for general use
and letter quality respec-
tively?
d. A cheap multi-user
facility with terminals for
the Chief Executive,
the accounts department,
and a word-processing desk
in addition to the central
unit sounds attractive. Is

E T Moore, Nasco Hellas
Ltd, Athens

a. The major difference
which: strikes me is-that
the Ohio Scientific
machines are part of a large

PCW 141



i ____ COMPUTER ANSWERS |

famiily of computers and
associated l{)eripherals,
while the Apple II has only
the Apple III as stable mate
and that is not yet readily
available outside the US,
So there is perhaps greater
scope for moving to bigger
machines with Ohio. On the
other hand, there is a very
wide range of equipment
and accessories available
for the Apple,
b. In your kind of applica-
tion there is much to recom-
mend being able to run
CP/M, as this makes avail-
able a wide range of
effective and often compe-
titively priced serious
commercial software, either
written in machine code
like the very popular Word-
tar word-processing pack-
age) or in one of the wide
range of languages for which
interpreters or compilers are
available to run under
CP/M. This includes Cobol,
Basic, Pascal, Fortran and
APL,

The Apé)le CP/M conver-
sion should also be effective,
as this works by adding a
Z80 microprocessor to the
Apple! Apart from the wide
range of software available,
CP/M also makes a file
handling simpler.

c. I am sorry that I cannot
track down any information
on the Microperipherals
printer, but any reasonable
quality dot-matrix printer:
should be suitable. It is
always good practice not to
buy too cheap a printer for
serious business use, as.
quality of the printing and
reliability will both be

important to you.

%Vhile an IgM typewriter
can certainly be used for
letter quality output, daisy-
wheel printers are more
popular, despite their greater
price, as they will print
at 45 or even 55 characters
per second, compared with
about 15 cps for the IBM
téypewriters.

-d. If your system will run
CP/M and take ‘bank-
‘switching’ memory cards,
a four station multi-user
system should be possible.
owever, it would be wise
to leave this until your
initial installation has settled
down, so as not to'try too
much at once. Also you
should get more reliability
as the multi-user version o
CP/M (MP/M) has-been with-

Ohio Scientific’s agents
should be able to.give you
advice as to whether other
equipment in its. wide range
can provide such a multi-
user I\flyst;em without using
MP/M,

PL Mcllmoyle

drawn and is being re-written.

Help with
Mael

I have recently parted
company with my 16k PET

because of its limitations
for business use and have

dcquired a Mael 2000 with a
suite of programs suitable
for my business.

The Maeél is working very
well, but I would like a way
to put my limited knowledge
of programming the PET to
work in writing small
programs for general use in
the office. Could you
recommend material to suit
the assembler language on
the Mael? The manual gives
the full instruction codes but
it is a far cry from Microsoft
Basic!

Patrick J Morrissey, Athlone,
Co. Westmeath, Ireland

If indeed you are not being
over modest as to your
‘limited’-knowledge of
programming in Basic,
assembler language programm
programming may well
cause many headaches when
writing even small business
programs.- After all, that’s
exactly why one of the first
major ‘high-level’ languages
(Cobol) was invented! It is
unfortunate that there are
no high level compilers or
interpreters available for

the Mael 2000, particularly
as the Mael 5000 range
supports Cobol, Fortran,

RPG II and Basic.

While I'm not aware of
any books which help
directly with writing
assembler language programs
for the Mael 2000, I can
recommend How To Program
Micros by W Barden Jr.

"While written around the

8080, 6800 and 6502 micro-
processors, this gives much
practical advice on program-
ming which, taken together
with your Mael manual
should set you on the right
road,

Should you decide that
you would like certain
programs written for you,
or to explore a range of
ready-written commercial
programs for the Mael
2000, then you could
contact M and O Business
Systems and Software Ltd,
Unit 55, Milton Trading

‘Estate, Abingdon, Oxford-
shire; as well as writing soft-
ware, this company is the UK
agent for the Mael 2000

¢(The Mael 5000 range is
handled by Dicoll of
Basingstoke.)

P L Mcllmoyle

Random
reward

Could you suggest a method
for obtaining a convincing
‘RND’ product on MBasic
5.03? MBasic has been altered
so that a ‘seed’ input is now
required, My kids know the
effect of various seeds and
the fun is spoiled as a result,
R Reason, 24 Mitchell Rd,
Cambarne, Cornwall TR14
7JH.

Mr Reason has promised a
£10 reward for the best
answer, which will be publi-
shed. Send your answers
directly to him at the above
address.

Just to pre-empt the wise
guys, we published two
machine code subroutines to
obtain random numbers in
‘Sub Set’. The routine on
page 136 of April’s issue
(Vol 4 no 4) works on the
Z80 only and gives a number
in the range 0-127; that on
page 145 of July’s issue

(Vol 4 no 7) gives a 16-bit
random number and works
on the Z80 and 8080/85.

It might be possible-to patch
one of these into MBasic —
or maybe someone has a
better solution? — Ed.

A/D for’807

Does anyone make - a multi-
channel A-to-D converter for
the TRS-80 level I1?.

R H Walker, Cheadle Hulme,
Cheshire.

Yes, you can get one from

The Moors, Kidlington,
Oxford OX5 2AF.
S Bird, Oxford Micro Club

Amazed

I was amazed by your
comment in the May issue
of PCW that for a simple
word-processing system you
would prefera TRS-80 to

a ‘widescreen Superboard
C1E with CECMON.

Which of the features of
the TRS-80 make it superior
for this application, bearing
in mind the restricted display
area, the quality of the lower
case letters and the cassette
loading problems of the
Tandy? Not to mention the
more reliable keyboard and
greater speed of the Super-
board!

S Graham, Belfast

Please remember that I said
that my personal preference
was for the TRS-80, not that
I was making a recommenda-
tion.

So far as I am concerned
the Tandy scores particularly
on ready expandability. I
use the genuine.Tandy
lower-case conversion and
find the lower-case letters on
the screen to be all that can
be desired, with true-
descenders, and a clear font,
As T use disks, I avoid the
admitted problems with
tape-loading. I find it hard
to see that serious business
word-processing could be
done using tapes alone.

I use Newdos as the disk
operating system overcomes
all problems with keyboard
bounce. The speed of the
TRS-80 model one seems
quite adequate for word-
processing but it can be up-
graded if you wish.
~ Finally, I like the word-
E)rocessing ackages available

or-the TRS-80, in particular
Electric Pencil and Scripsit.
P L Mcllmoyle
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Comart Approved
Dealers

Aberdeen

MOM Offshore

21 Bon Accord Street
Tel: 0224 22863

Belfast

O & M Systems
95 Dublin Road
Tel: 0232 49440

Birmingham

Byteshop Computerland
94/96 Hurst Street

Tetk: 0216227149

Bristol
Senton
27 Nichotas Street
Tel: 0272 276132

Cambridge

Toitec

24 Thompson Lane
Tel: 0223 312347

Cheshire
Holdene
82a Water Lane

Wilmslow

Tel: 0625 529486
Dublin

Lendac Data Systems

8 Dawson Street
Tel: 0001 372052

Edinburgh

Holdene Micro Systems
Bristo Street

Tel: 031668 2727

Glasgow

Byteshop Computerland
61 Waterloo Street

Tel: 041221 7409

Leeds

Holdene Micro Systems
11/12 Rampart Road
Tel: 0532 459459

tondon

Byteshop Computerland
324 Euston Road, W1
Tel: 01-387 0505
Digitus

9 Macklin Street, WC2
Tel: 01-405 6761

Jarogate
67 Tulsemere Road, SE17
Tel: 01-670 3674

Manchester

Byteshop Computerland
Piccadilly Station Approach
Tel: 061 236 4737

NSC Computers
29 Hanging Ditch
Tel: 061 832 2269

Newbury

Newbear Computing Store
40 Bartholomew Street
Tek 0635 30505

Nottingham

Byteshop Computerland
92a Upper Parliament Street,
NG16LF

Tel: 0602 40576

Sheffield

Hallam Computer Systems
451 Eccleshall Road

Tel: 0742 663125

Southampton

Xitan Systems

23 Cumberland Place
Tel: 0703 38740

Sutfolk
Eurotec Consuttants
Little Waldingfield,

Sudbury

Tel: 0787 247959
Surrey

Gemiines

184 London Road, KT2 6QU
Tel: 01-546 9944

Warwicks
Business & Leisure
Microcomputers
Kenilworth

Tel: 0926 512127

Watford

Lux Computer Services
108 The Parade,

WD11 2AW

Tel: 0923 29513

Worthing

Ace Computing Services
1-11 Bridge Road

Tel: 0903 35411

Comart Ltd,

St Neots, Cambs.

Tel (0480) 215005
Telex 32514 Comart G.

comart
communicator

The clean simplicity outside...

...conceals the pedigree inside.

First came the Communicator CP100, a
British designed, British made Microcomputer;
Z80A processing power, Twin Floppy Disk
Drives, S100Bus Construction, CP/M operating
system, neat compact styling, and a standard
of engineering reliability uncommon in such a
new system.

In just a few short months Communicator
was the focal point of a new range of
Microcomputers.

It offered floppy disk drive options,
double density, quad capacity, and 80 track
quad capacity. It offered floppy disk and s100
bus expansions. It had a 20 Megabyte Hard
Disk Sub System and Cassette Back up.

Now there is Communicator CP500, a
dedicated system within a System. CP500

provides over 5§ Megabytes of on-line data
storage with its integral 5 MegaByte 5"
Winchester Technology Hard Disk and very high
capacity floppy disk drive.

To the user, CP500 means greatly improved
utility. It will support larger scale computer
operations at several times the speed and
commence of the conventional floppy disk
systems. And it offers greater application
flexibility, with reduced operator involvement in
diskette management routines.

Find out more about the Communicator

range today. COmart

SPECIALISTS IN MICROCOMPUTERS

A member of the Comart /& Group of Companies.
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The new flexible multi-user system

TheVector Graphic5005
from Almarc

with § megabyte Winchester,630k floppy disc

The new Vector 5005 is a multiple-user,
multi-tasking hard disc system for general
business and word processing applications.

Itis a low priced system with highly rated
capabilities.

It supports up to a maximum of 5 users
and gives 5 megabytes of high-speed totally
reliable Winchester disc technology with
Vector's automatic error correction feature, It is
also MP/M compatible.

Total flexibility means that the VG 5005
terminals can work independently which
permits the widest possible range of usage. One
user could use Execuplan for financial planning
whilst the second user is entering sales

compatible applications software
will run on the system e.g.
COBOL, FORTRAN,
PASCAL, BASIC
COMPILER, ALGOL, PL/|
and other statistical and
data based management
packages.
The Vector Graphic
5005 is ideal for application
packages, such as accounts,
stock control, payroll, word processing,
financial modelling and solicitors packages,
all available from Almarc.
For further information on the VG 5005

information with accounting
software and the third may run
correspondence simultaneously
with Vector's Memorite Ill word
processing software. Each user
gets a full 56k bytes of RAM and
most other standard CP/M

Almarc

DATA SYSTEMS

write or telephone Almarc. Complete
sales and servicing facilities are available
throughout the UK.

Also at:

Green Street,
High Wycombe,
Bucks. HPI| 2RF
Tel: (0494) 23804.

Almarc Data Systems Ltd.,
906 Woodborough Road,
Nottingham NG3 5QS.
Tel: (0602) 625035.

Telex: 37407 Almarc/G.




Level 1 Service Centre
Apple Software Experts:

CESIL 1I

Barristers’ Accounts
Technical “Page’’ Database

CARDIFF
18 P43
COMPUTERS

46 Charles Street
Tel: 373072
OPEN ALL DAY SATURDAYS

ATOM
IN

ACORN o1k

_COMPUTER

4
applec computear

y,

ANGLIA COMPUTER CENTRE

MICROCOMPUTERS FOR BUSINESS,
EDUCATION AND HOME

FOR ALL YOUR BUSINESS, EDUCATION & LEISURE
COMPUTER REQUIREMENTS!!!

APPLE Il
TRS-80
SHARP
NORTH STAR
HORIZON
TANGERINE
J.K. 101
NASCOM

[]
Cromer

® King’s Lynn

Dereham o Great Yarmouthe

NORWICH

+PRINTERS AND
OTHER PERIPHERALS Thetford
BOOKS** Bury
SSETV?,ARE* St. Ed;nunds
MAGAZINES**
STATIONERY ***

Lowestoft e

BUSINESS+
INDUSTRIAL
CONTROL

WE ARE HERE!!!

88 St. Benedict’s Street
NORWICH NR2 4AB
Tel. (0603) 29652
24hr. Answering Service.

Applesoftware from
Leicester Computer Centre

48K & DISK |l required, APPLE |l or APPLE |l PLUS SDC
is 8 menu-driven programme that allows manipulation of all
types of files under DOS 3.1,3.2 and 3.3, SDC is the only disk
utilin
COP

available for the APPLE that combines these features:
single files (Integer, Applesoft, Binary, or Text), COPY
DOS, COPY entire disk, UNDELETE deleted files, LOCK or
UNLOCK files, PLOT of disk usage, and optional rearrange-
ment of files so that they occupy contiguous sectors for
improved access times, SDC supports the wildcard character
s i ifications. SDC makes the conversion to DOS

ul (than MUFFIN) and also allows files to be
transferred back to DOS 3.2 since both 13 and 16 sectored
disks can be accessed at the same time. £24 .95 + VAT

the /o=t
correspondent
by R. Wagner

The Correspondent is an extremely versatile program design-
ed primarily for writing fetters and other documents but
comes with so many supporting utilities and features that it
will be one of your most frequently used diskettes. The
screen becomes a window onto a 40 to 80 column page with
4 directional scrolling to see any part of the page just as it
will be printed. A special ‘‘reading mode’’ compresses text
into a 40 column format for easy proof-reading. Editor
functions include ful! upper/tawer case & control character
support, character or line insert/delete, paragraph move/
copy/delete, forward and reverse tabbing, text centering,
fine linking and even math functions! Also featured are split
screen capabilities, access/edit text files, single disk copy
program, and a global find routine for use as a free form
database. You can use it for letters, forms, memos, phone
lists, etc. The Correspondent is easily the best value of
performance and price of any similar program.

Price £34.95 + VAT

Visicalc Utilities

Visicalc Utilities Apple computer program includes
Visiprint — Re-format the printout of your work-
sheets with variable column widths, additional
text headings, dates, page control and numbering |f
you have a clock card the date & time are auto-
matically included in your printout. Visiprint format
files can be saved to disc for future use.

Visiform — Enabling you to list out on your pririter
or VDU all the worksheet formulae.

Also allows you to display or print those formulae
too wide for the Visicalc display area. £34.95 + V. A.T.

Apple World i here. he tast 3

graphics package that runs on your Apple |1 plus. Zoom,
pan, tilt and scale your own designs on the Apple
screen, at only £29.95 + VAT

Plus a complete range of “off the shelf programs for finance, commercial, scientific
and education. Keep yourself up to date, send for our “Fact Sheets" giving
full program details.

=4 b TN
= sl

LIEICESTIER

computer centre limited

Dept. C10, 67 Regent Road, Leicester LE1 6YF.
Tel: 0533 556268
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Main Distributor/s
f Dealers)

(No

London W1P 1DE.

Hardware

Software

‘In Store’ has been completely updated this month to bring you the very latest from the
micro marketplace. I would like to thank all distributors listed for their prompt and comprehensive
responses to our enquiries, an indication of the confidence invested in PCW as a shop window.
Any additions or alterations should be addressed to nie, Dick Olney, PCW, 14 Rathbone Place,

Miscellaneous
(Documentation)

DOS; Basic (16k

Option: 10-20 Mb H/D

Fortran.

ABC 80 Datormark Ltd: 16-40k RAM; Z80A; C; 12", Colour video graphics with
(£738) 97 44896 16 x 40 b&w VDU; 4680 bus; ROM; Fortran, Pascal; UHF output. Viewdata compa-
1EEE 488; RS232 port. A; Multi user Basic. tible. Loudspeaker. Numeric
keypad. Options: dual 5"’ F/D
(320k) £895; dual 8" F/D
. (2 Mb). BT 1/80. (1)
ACT Series 800 ACT: 021-501 48k RAM: 6502;idual 5% F/D MDOS; Basic; A; IBM compatible K/B. High
(£3495) 2284 (800k); 12’*, 30 x 64 VDU; 1 CBasic; PL/M; Forth; resolution graphics. Available
(50) S/P; 1 P/P; Multi-screen int. Fifth; Cesil; Pilot; wlith dual 8 F/D (2.4 Mb)

£4950 — 4.8 Mb maximum.
BT 2/80 (E).

Adler Alphatronic

Adler 01-250 1717

48k RAM: 8085Asingle %" F/D

CP/M: Basic: CBasic:

With 80 cps printer and duai F/D

(£1750 or £130pm)

(380k): 2 x RS232 ports.

Fortran: Cobol: Aigol:
Forth

(£1600) (160k): 12", 24 x 80 VDU: S/P: P/P Fortran: Cobol £2345 (inc CP/M). (S)
Alpha Micro Alpha Micro (UK) Ltd: 64k — 1 Mb RAM; 16 bit; dual Multi-user OS; Basic; Modular. Expands to 1200 Mb,
(£5650) 01-250 1616 (TBA) 8" F/D (2.4 Mb); 6 S/P. M/A; Pascal; U. 24 terminals or multiprocessor
Fortran: Cobol system. (E)

Altos ACS 8000 Logitek: 02572 66803 64k RAM; Z80; 1k EPROM; dual CP/M; Basic; CBasic; Expandable to 4-user system
(£3398) (33) 8’ F/D (1 Mb); 2 x RS232 ports; Cobol; Pascal; Fortran. with 58 Mb H/D. Maintenance

1 P/P. contracts avail; BT 5/80 (S&H).
APL Signet Micro APL: 01-834 2687 64k RAM: Z80A:dual S%4" F/D CP/M: APL: Basic: U: Desktop APL computer with self

teaching course. (S)

RS232 port; P/P.

Apple I1 Microsense: 0442 16-48k RAM; 6502; 8 /0 slots. OS; Basic; Pascal; 280 x 192 high resolution graphics;
(£695) 41191 (190) Fortran: Cobol: Pilot Integer Basic in 6k ROM;
Option: single 5%’ F/D (116k)
£349.
Atari 400 Ingersoll: 01-226 1200 16k RAM; 6502; Cint; OS (10k ROM); High resolution colour graphics.
(£345-16k) (40) cartridge slot; 12 x 20 TV int; Basic (8k ROM). 4-channel sound. Four games
RS232C port; touchpad k/b; Pilot: Forth. controller/light pen sockets..
Opt: C £40. BT 10/80. (1/B).
Atari 800 As above, 16-48k RAM; 6502; Cint; As above. As above. Software & RAM on
(£645-16k) 4 x cartridge slots; 12x 20 TV cartridge modules. Up to 4 disk
int; RS232C port. Opt: single drives. BT 10/80. (1/B). )
5" F/D (90k) £345; 16k RAM
£65. .
Athena 8285 Butel-Comco Ltd: 64k RAM; 8085A; dual 5™ F/D AMOS; T/E; Basic; Extended ASCII K/B with
(£5694) 0703 39890 or (644k); 12’’ 25 x 80 VDU; 150 Cobol; Fortran, Pascal; numeric pad; graphics. Options:
01-202 0262 (TBA) cps printer; RS232 port. APL; M/A. dual 8"’ F/D (2 Mb); up to 1200
Mb H/D.
Atom (£120) Acorn: 0223 312772 2-12k RAM; 8-16k ROM 6502; Full Basic in 8k ROM; A High resolution graphics on’
(35) K/B: Cint; TV int; 201/0 lines; 1 P/P. Cass O/S. bigger model; colour monitor
O/P. Loudspeaker. Note also,
systems based on Acorn SBC.
BT 7/80 (B).
Attache 201 COLT 01-572 3784 64k RAM; Z80; dual 8'* F/D Basic; Fortran; Cobol. Upgradable to multiuser system
(£8000) 10 (2.4 Mb); 12" 24 x 80 VDU; with 18 Mb H/D. Full range of
180 cps printer. business packages included
software dealers TBA. (S)
BASF 7120 BASF: 01-388 4200 64k RAM; Z80A; 3x 5% F/D DOS;(OASIS) Ex Basic, H/D available soon. Also 7125 with
930K
(£3600) (12) (480k); 12", 24 x 80 VDU; Cobol U. A: CP/M F/D £4280 and 7130 with

single F/D (430k) & 5Mb H/D £4950.
Disk controller has own Z80A. BT 9/80

Billings BC-12 FD:
(£3995)

Mitech: 04862 23131
(TBA)

64k RAM; Z80A; dual 5%’
F/D (640k); 12, 24 x 80
b&w (or b&g) VDU,

DOS; Basic; Fortran,
Cobol; A.

With dual 8" F/D (2 Mb) £5995.
Additional dual 8** F/D £3000
option: SOMB H/D. (S).

C/09 (£3975) SWTP Ltd: 01-491 7507 56k RAM; 6809; dual 8" F/D TSC FLEX; Basic; VDU is intelligent. Option: 15 Mb
7507 (16) (2Mb); 8, 16 x 80 VDU; 1 S/P. Pascal; A; Dis A; H/D £3575; with dual S%'* F/D
T/E; U. " (350K) instead of 8, £3000. (H)
Canon BX-1 Canon Business 64k RAM; 6800; Single 54" DOS; Ex Basic; A. Also supplied with Integral
(£3850) Machines (UK) Ltd: F/D (65k); 12", 25 x 80 VDU; thermal printer instead of VDU.
01-680 7700. ) S x V24 ports. (S&H)

Challenger 1P &

CTS: 0706 79332.

4-32k RAM; 6502; Cint;

O/§; Basic (8k ROM)

D/A conv; colour capability.

S/P.

CAP.(£220 & £395) Millbank Computing: RS232 port. Options: dual 54"’ EXx Basic; A. Runs OSI business software on
01-549 7262. Mutek: F/D (160k) £550; for C4P dual 8’ F/D Plato educational soft-
0225 743289. U- 8 F/D(1.15 Mb) and 20MB ware avail. soon. BT 4/80. (S).
Microcomputers: 0925 H/D
54117 (18)

Challenger 2 As above 48k RAM; 6502; dual 8’ F/D 0S65U; Ex Basic; A. Designed as low cost business

(£1500) (0.5 Mb); RS232 port. system (S).

Challenger C3 As above 32-56k RAM; 6502; 6800; Z80; 0OS65U; Basic; CP/M, Expandable to multi-user (8)

(£23349) dual 8" F/D (1.15 Mb); 2-16 Fortran; Cobol. system. Options: C3B & C3C

H/D units. 74 Mb for about
£8500. (S&H).

Clenlo Conqueror
(£2475)

Clenlo Computing
Systems Ltd:
01-670 4202 (TBA)

64k RAM; Z80; dual 8’ F/D
(1 Mb); 3S/P;2P/P.

CP/M; CBasic-2;
Pearl 1; U. Fortran:
Cobol: Pascal

With 2.4Mb F/D £2950. Also H/D
systems with 10 Mb H/D
& tape drive £5430.

List of Abbreviations
A Assembler
BT Bench Tested
C Cassette
E Extensive
F/D Floppy disk

G/C Graphics card

Hardware
H/D Hard disk
1 Introductory

Int  Interface

M/A Macro assembler
N/A Not available
N/P Numeric pad
O/S Operating system
P/P Parallel port

S Software

S/P Serial port

T/E Text editor

TBA To be announced
U Utility

Please note: Software items listed in italic are not included in the basic price of the equipment. All prices are exclusive of VAT.
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Price from)

Comart Communicator
(£1995)

Comart 0480215005
(25)

Main Distributor/s
(No. of Dealers)

Hardware

64k RAM: Z80A: daul 5% " F/D
(780k): 2 S/P: P/P.

Software

CP/M: Basic: Cobol:
Fortran: Pascal

Miscellaneous
(Documentation)

With [.5 Mb F/D £2295. Option: 18 Mb
H/D. £3395 (S)

Compucolor 11

Dyad Developments:

16-32k RAM; 8080; 13" 32 x 64

DOS (ROM); Ex-Basic

32k version £1295.

(£1175) 08446 729 (TBA) 8-colour VDU; single 5%’ (ROM); A. M/A: High resolution graphics. 6-month
F/D (51k); RS232 port. T/E: Fortran: U subscription to user magazine
inclusive BT 9/79. (S)
Compucorp 625 Compucorp: 01-952 7860 48-60k RAM; Z80; dual 5%°” F/D Basic: A; Fortran; IEEE-488 Controller and S100
(£6000) 7860 (17) (630k); 9. 16 x 80 VDU; Pascal; U. int. Many applications packages
40 col printer; RS232 port, P/P. avail. (E)
Compucorp 655/ As above 60k RAM; Z80; Upto4x 54’ As above Prices incl installation and
665/675/685 F/D (160k-2.4 Mb); 9>, 20 x 80 training. Opt: 10-20 Mb H/D
(from £5050) or 12" 20 x 80 or 20"’ 60 x 80
VDU; 40-col printer; RS232 port.
Computermart Computermart: 32-256k RAM. 8085; dual 8"’ CP/M; Cis Cobol; Basic; Expandable to multi-user,
2000 DS 0603 615089 F/D (1-2 Mb); S/P; P/P. Fortran multi-tasking, multi-processor
(£1500) 96 Mb H/D system (around

£15000).

Cromemco System
2, System 3, System

Datron: 0742
585490. Comart:

64k RAM; Z80; dual 5%
F/D (346k) on System 2 &

CDOS; Basic; Cobol;
Fortran; RPG l;

All systems expandable to
multi-user (max 6)

Z2H. (£2900/ 0480 215005. Z2H; dual 8" F/D (1.2 Mb) Lisp; A; W/P; Multi- Options:
£4400/£6000) MicroCentre: 031- on Sys 3; 10 Mb H/D on Z2H; user Basic. dual 8°* F/D (996k); 11-22 Mb
556 7354 (18) S/P,P/P. H/D. BT 10/79 (E).

DAI (£998-48k)

Data Applications
(UK): 02852588
@)

48k RAM; 8080; Cint; 24 x 60
VDU int; RS232 port; over
20 industrial ints.

Basic (ROM); U.

Colour graphics up to 255 x 335;
3 notes & noise generator,

PAL O/Pto TV; Paddie int; H
maths option. (I). BT 10/80

32k RAM; 8085; dual 8"’ F/D

Diablo 3000 Business Computers DOS; Basic; DACL; Selection of business packages
(£6950) Ltd: 01-207 3344 (1.3 Mb); 12”°, 24 x 80 b&w VDU; s UL included (S).
(TBA) 45 cps printer.
Digital Micro- Modata: 0892 64k RAM; Z80A; dual 8"’ F/D CP/M; CBasic: Expandable to multiuser system
systems DSC-3 41555 (14) (1.14 Mb); 4 x RS232 ports; EIA Cobol; Fortran: with 10-28 Mb H/D. Extensive
(£3530) port. Pascal: PL/1 software avail. (S)
Digital Micro- As above 128k RAM; Z80A; single 8’’ CP/M; Basic-E; Also DSC-3 with 64k RAM.
systems DSC-4 F/D(500k); 11 MbH/D; 4 x CBasic; Cobol; Options; 128k RAM £1295;
(£4395) RS232 ports; 2 P/P, Fortran; Pascal. up to 4 Mb'F/D and 20 Mb. H/D. (H).
Durango F-85 Comp Ancillaries: 64k RAM; 8085; dual 5%’ F/D Q/S; DBasic; CP/M; Up to 5 work stations; fully
(£4995) 0784 36455 (12) (1 Mb); 9", 16 x 64 green VDU; CBasic; Micro integrated system. Options:
132 col 165 cps printer; N/P. Cobol. additional dual 5%’ F/D (1 Mb);
12-24 Mb H/D. (8S).
Dynabyte 5200 Metrotech 0895- 64k RAM; Z80; S100 bus; 2 CP/M; MP/M; CP/Net, All systems expandable to
5900 (£2600) 57780 (15) ser ports; | par port; any CBasic, MBasic Cobol, multi-user and net working;
com of §V°’ F/D (630k), dual 8’ F/D  Fortran, Pascal, PL/1-80 CP/M inc in base price for
(1Mb), 9/27/45 Mb H/D, 32/64/96 F/D systems, MP/M for H/D
Mb Cart Module Disk. systems.
Equinox 200 Equinox: 01-739 2387 64-512k RAM; Z80; 10 Mb- CP/M; CBasic; Cobol; Multi-user MVT/FAMOS
(£7500) (N/A) 1200 Mb H/D; 6xS/P; 1 P/P. Fortran. available in place of CP/M. 16-bit

version (Equinox 300) £10,000. (S&H).

Exidy Sorcerer

Liveport Data Products:

48k RAM; Z80; RS232 port;

0/S; Basic (ROM);

High-resolution graphics capability;

(£695) 0736 798157 (27) 1 P/P; S100 connector; 30 x 64 1/E; A; CP/M; user programmable character set.
VDU int. - N/P Algol; Fortran, Basic; Option: single 54" F/D (316k) £600
80. Pascal: W/P
Gemini 801 Gemini: 02403 64k RAM; Z80A, Single 5 F/D CP/M Basic; Cobol; Up to two integral & two extertial
(£1075) 22307 (7). (315k); 25 x 80 VDU int; RS232 Fortran; Pascal; A; F/D. Graphics. With no F/D and

port. P/P.

T/E.

Cint. £750. (S)

Gimnix System 68

SEED: 05433 78151:

16-64k RAM: 6800/6809: dual 5%4"

0S-9: Flex Basic: Pascal:

With dual 8” F/D (2 Mb) £2900.

(£2000) Windrush 0692 405189 F/D (500k): 2 x RS232 ports. A; Dis A: T/E: U Designed as development system for
| industrial control. (H).
Haywood 3000 Haywood: 01- 32-64k RAM; Z80A; dual 5%’ F/D CP/M; Basic; Cobol; Also system 7000 with 48-65k
(£1925) 4280111. (TBA) (800k); RS232 port; P/P. Opt: I5™ Fortran; Pascal; W/P. RAM and 8°° F/D /2.5 Mb)
28 x 80 VDU £799. £2999. (S)
HP 85 (£1830) Hewlett Packard Ltd: 16-32k RAM; C.P.U_; 5", Basic (ROM) Full dot matrix
0734 784774 (16) 16 x 32 VDU; C (200k): graphics. Complete range of interfaces,
64 cps printer; 4 P/P. peripherals and application packages
Options:; dual $%"* F/D avail. 16k RAM £222_(S).
(540k) £1408; dual 8'’ F/D (2.4 Mb)
£3744.
IMS 5000 Equinox: 01-739 2387 16-56k RAM; Z80; dual 5%’ CP/M; C/Basic; 3 drives option: (S&H):
(£1500) F/D (320k); 2x S/P; 1 P/P; Cobol, Fortran.
IMS 8000 As above 64-256k RAM; Z80; dual 8°* CP/M; CBasic; Cobol; Multi-user MVT/FAMOS available
(£2500) F/D (1 Mb); 2x S/P; 1 P/P Fortran; MicroCobol. in place of CP/M. (S&H).
Intecolor 8000 Dyad Developments: 8-32k RAM: 8080: 19", 80 x 48 colour DOS(ROM): Ex-Basic: High res graphis avail: Many options
(£2999) 08446 729(TBA) VDU: single $% " F/D (90k): Option: A:M/A: T/E: Fortran: U including size of F/D and VDU. (S).
up to 26 Mb H/D.
ITT 2020 ITT: 0268 3040 (15) 16-48k RAM; 6502 Monitor; A; ExBasic; 360 x 192 high res graphics. Ex-Basic’
(£867) Dis A. in 6k ROM; Options: single 5%’ F/D
(116k), £425; 16k RAM, £110; RS232
port, £96; 32k system, £931: 48k system.
. £995. (B). .
Ithaca DPSI Ithaca: 01-341 2447 (10). 64k RAM; Z80; dual 8’ F/D CP/M, Basic; Cobol; Z.8000 16-bit processor board avail.
(£3995) 1 Mb); 2 x R§232 ports; 4x P/P. Fortran; Pascal; A; U. [EEE/S100 (8 or 16 bit)
Opt: H/D. . compatible. (E).
LX-500 Logabax Ltd: 01-965 0061 32k RAM; Z80; dual 5%’ F/D DOS; Basic; A. Other printers available. (S).
(£3500) (13) (180k); 12" 25 x 80 b&w VDU;

100 cps printer.

e

List of Abbreviations

A Assembler G/C Graphics card M/A Macro assembler S Software

BT Bench Tested H  Hardware N/A Not available S/P  Serial port

C Cassette H/D Hard disk N/P Numeric pad T/E Text editor

E Extensive [} Introductory 0O/S Operating system TBA To be announced
F/D Floppy disk Int Interface P/P Parallel port U Utility

Please note: Software items listed in ifalic are not included in the basic price of the equipment. All prices are exclusive of VAT.
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Hardware

FMOS; A

Choice of s(andard business

LSI M-One LS1 Computers: 8-16k RAM; 8080; dual 8°° F/D

(£4200) 04862 23411 (20) (1.2 Mb); 12", 24 x 80 b&w VDU A packages included in price. (S).
LSI M-Two As above 64-128k RAM; 8085A; dual 8’ F/D Elsie; CP/M; Basic; Cobol Max 8 VDUs and 4 printers. Many
(£7900) (1.2Mb); 12”, 24 x 80 VDU; Fortran, Pascal; A; U applications packages available.

60 cps printer

Option: 10 Mb H/D £2600. (S)

Macro 1 (£3950

Micro APL Ltd. 01-834

64k RAM; Z80A; dual 8" F/D

CP/M; APL; U; Basic;

Designed as timesharing replace-

or £294 pm). 2687 (TBA) (1 Mb); 4x R8232 ports. Fortain; Cobol; Word- ment. Macro 2 with 2 Mb F/D
2star Algo; Pascal; Forth.  £4750 or £334 pm.
Megamicro Bytronix: 0252 56k.RAM; Z80; dual 8"’ F/D CP/M; U; Basic; A; Range of bus. packages now
(£6080) 726814(5) (500k); 12°*, 20 x 80 green VDU, M/A. avail. from Ludhouse of
180 cps printer; 2S/P; 2 P/P. Streatham. (H&B).
Micro Trainer 1 Hewart; 0625 16-312k RAM; 6800/6809; 10”* Basic; A; Pasccl; PL/M; S$S50-based system. Graphics
(£650) 22030 (N/A) 16 x 24 VDU; 2 x Cint; Opt: w/pP avail. Int card with real time
dual 544" F/D (160k) £595; clock £17. (1)
8k RAM £17. i
Microstar 45 Data Efficiency 64k RAM; 8085; dual 8’ F/D Stardos; CP/M; Basic; (E)
Plus (£4800) Ltd: 0442 63561 (1.2 Mb); 3S/P; RS232 port, Cobol; Fortran
(30) :
Microtan 65 Tangerine: 0353 2k RAM; 6502; T Mint; Exp 2k TANBUG monitor; Options: bulk 170 modules, hi-
(£69) 3633 (6 upto 277k RAM. 2k A, disassembler, def graphics, CP/M,

cassette firm ware;
10k Microsoft Ex Basic.

system racking, ASCII keyboard.
Prestel adaptor (S&H) -

Millbank Sys 10
(£2995)

Millbank: O1-788
1083 (6).

65k RAM,; Z80; dual 5%" F/D
(700k; 12°, 24 x 80 VDU; 2 x
RS232 ports; RS4449 port; P/P.

CP/M; Basic; Cobol;
Fortran, Pascal; PLI;
w/pP

One high level lang. mcluded.
12-month warranty. Main--
frame comm. package. H/D
avail. soon. (S&H)

MSS5001 (£7450)

BMG Ltd: 0793
37813 (N/A)

64k RAM; 8085; dual 8’ F/D
(1 Mb); 12°°, 80 x 24 VDU; 80
cps printer; RS232.

CP/M; Basic; Cobol;
Fortran; MP/M.

Price includes desk mounting
and one computer. Hardware &
software suppott. Leasing
arrangements available. (E)

MSI 6816 Strumech: 05433 16-56k RAM; 6800; dual 9’* 16 x 64 Basic; A. Graphics & PROM programmer
(£1200) 4321 (5) b&w VDU; Cint; 1 S/P; | P/P. available (S&H)
MSI System 12 As above - 56-184k RAM; 6800; 10 Mb SDOS; Basic; CBasic; As above. Business packages
(£8000) H/D; single 8" F/D (500k) 24 x 80 u. avail. Up to four terminals

: VDU; 1 S/P; 1 P/P. (H&S).
NEC PC 8001 NEC(UK) 32k RAM; Z80A: RS232 port: P/P CP/M: Basic N: Fortran Colour monitor £250 (low res) or £480
(£450) Option: dual 5% " F/D (574k) £675 Cobol: Pascal (high res) both 127, 25 x 8((E) BT 6/81

Newbrain MB £219

Newbury Labs: 021-707
7170. Newbear: 0635

2-dk RAM; ZBOA; Nat 420; 14x
16 VDU; 2x Cint; TV int; V24

C Basic (16k ROM)

Graphics. Battery or-mains. Mains
only with 16k RAM £269. (low

30505 (N/A) port. Option: C (50k) £60. power battery version £299). (1).
North Star Comart: (7) 0480 48-56k RAM; Z80A; dual 5%’ DOS; Basic; CP/M; Options: 18 Mb H/D.
Horizon (£2230) 215005. Comma: F/D (360k); 15°*,24 x 80 VDU; Cobol; Fortran; Pascal.
0277 811131. 150 cps printer; 2S/P; 1 P/P.
Equinox : 01-739
2387 (20) :
Onyx C8000 Onyx Dist Ltd: 0734 664343 64k RAM; Z80; 12 Mb Cartridge; CP/M; MP/M Oasis: C8001 with 128k RAM
(£6875) Colt 01-577 2150. 10Mb H/D; 4S/P; P/P Unix; Fortran; Pascal; £8220. Multi-user version
(TBA) w/P avail. using Qasis. (E) BT 3/81
Oscar (£2560) 1DS Ltd: 0908 64k RAM; Z80; dual 5 ~ F/D (800k); CP/M: Basic; Pascal Also avail. with daul 5% " F/D (1.6 Mb)
313997 (30) 12", 25 x 80 VDU; RS232 port; 1 P/P Fortran; Cobol; W/P; A £2905 and dual 8" F/D (2 Mb) £3380.
. . Advanced video board. (S + H).
Panasonic Panasonic Business 56k RAM; 8085A; 2-4k PROM; CP/M; Basic; Micro- Also available with 5% F/D;
JD 800U, Equipment: 0753 dual 8" F/D JD800 U (500k), Cobol, JD740U (570k) £4095. H/D avail soon.
JD840U 75841 (10 regional dist) JD840U (2 Mb); 12, 24 x 80 BT 3/80 (S).

(£4275, £4950)

green VDU; 3 x RS232 ports.

Pascal Microengine
(£2295)

Pronto Electronic
Systems Ltd: 01-
554 6222

64k RAM; MCP 1600; 2 x
RS232 ports: 2 P/P.

Pascal.

CPU instruction set'is P-code;
no interpreter needed. Avail-
able with dual 8' F/D (2 Mb)
£3900.

Pasca 640 (£3700) Westrex Ltd: 01-578 0957 64k RAM; Z80A; dual 8’ F/D (512k); CP/M; Basic; Cobol; Maintenance contracts avail. 10 Mb
(TBA) 12, 24 x 80 VDU; RS232 port; P/P. Fortran; Pascal; A; W/P;  H/D avail. soon. (S) BT 5/81
1%
Periflex 630/64 Sintrom: 0734 64k RAM; Z80; dual 5% CP/M; Basic; Fortran; One-day installation training on
(from £1995) 85464 (5) F/D (630k); 2 x RS232 ports; Cobol; A. site included in price. Option;
1P/P dual 5%’ F/D (630k) £464,
dual 8%’ F/D (1 Mb) £1025.
BT 6/80 (S&H)
Periflex 1024/64 As above 64k RAM; Z80; dual 8’' F/D As above As above.,
(from £2750) (1.2Mb); 2 x RS232 ports; 1 P/P.
PET 16k, & 32k Commodore: 0753 16-32k RAM; 6502; C; 9" 0O/S; Basic (in 8k 8032 with 80-col screen (32k)
(£550, £695) 79292 (150) 25 x 40 VDU; IEEE-488 port; ROM); Forth; Pilot; BT 12/80. £895 Field

Options: dual 5% F/D (353k)
£695; same but (950k) £895

Pascal; Comal; Lisp; A

service avail. (1)

Powerhouse 2

Powerhouse Micros:

32-64k RAM; Z80A; 5™’

4k Monitor; FDOS;

VDU has flexible screen logic.

(£1125) 0422 48422 (TBA) 29 x96 VDU; RS232 port; Basic; ExBasic (14k Options; FDOS & Basic £210;
external bus. EPROM) graphics card £200. (H) ]
Powerhouse 3 As above 32-64k RAM; Z80A; dual 5%’ As above. VDU as above. With 1.2 Mb
(£2600) F/D (350k); 5", 29x 96 VDU; F/D £3500. ExBasic & FDOS in
RS232 port; external bus. 14k EPOMs £300. (H)
Prince (£3045) Digico: 04626 48-64k RAM: 2 x Z80: dual 5% " F/D CP/M: Basic: Pascal: High res graphics. Options: single 5% "
78172 (TBA) (800k): 2 x RS232 port: 127, 24 x 80 Fortron: Cobol: W/P: A: F/D (400k) £600: dual 8" F/D (2 Mb)

VDU

T/E:U

£2000. Re ntals avail. (S).

List of Abbreviations
A Assembler
BT Bench Tested
C Cassette
E Extensive
F/D Floppy disk

G/C Graphics card

H Hardware
H/D Hard disk

1 Introductory
Int  Interface

M/A Macro assembler
N/A Not available
N/P Numeric pad
0O/S Operating system
P/P Parallel port

Please note: Software items listed in itafic are not included in the basig price of the equipment. All prices are exclusive of VAT.

S
S/P  Serial port
T/E Text editor
TBA To be announced
U

Software

Utility
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Software

Raannd SP1 Raannd: 0506 33372 64k RAM; MCP 1600; dual 8"’ F/D Pascal ADA: Basic Based on Microengine (with integrated
(£4500). (TBA) (2Mb); 127, 24 x 80 VDU; RS232 P-code). Up to 4 F/D drives.
port; P/P. 64k RAM expansion avail. BT 12/80.
- . . S
Rair Black Box 111 Rair; 01-836 6921 64-512k RAM; 808S; dual 5%’ CP/M; Basic; Cobol; 16k RAM expansion £500
(£2750) (N/A) F/D (260k); 2 x RS232 ports. Fortran; M/A 10 Mb H/D £2500.
Research Machines Research Machines: 16-56k RAM; Z80A; 2x C; ExBasic; A; T/E; U; High res colour graphics. Many possible
380Z (£895) 0865 49791 (N/A) RS232 port. P/P CP/M,; Fortran; systems. With 48k RAM &
Cobol; Algol; Cesil: Pascal. dual 8" FD (1 Mb) £3394.
S$/709 (£5350) SWTP Ltd: 01-491 128k RAM; 6809; dual 8’ TSC FLEX; Basic, VDU is intelligent. Expands to
7507 (16) F/D (2 Mb); 8", 21 x 92 VDU Pascal; A; Dis A; TIE; Option: 15 Mb H/D £3575.
2xS/P; 1 P/P U. 60 Mb H/D multi-user system.

. Maintenance contracts. (S&H).
Saracen Bytronix 0252 726814 32-64k RAM; Z80; dual 5%4”* F/D CP/M; Basic; Cobol; Applications packages & maint.
(£1925) (TBA) (800k); 2 x RS232 ports. Fortran; Pascal; A. contracts avail. With dual 8’ F/D

(2 Mb) and 64k RAM, £2676. (E)
SBS 8000 Manhattan Skyline Ltd: 64k RAM; Z80A; 12”°, 16x 64 ExBasic (24k ROM), Options: disk control card
(£1449) 0801 3442; C Itoh 01- VDU; 1 P/P; RS232 port (extra DOS £237; dual 5%"* F/D (368k)

353 6090 (TBA)

£133).

£795,; dual 8" F/D (2 Mb)
£1400. BT 11/80. (S)

SEED System 1

Strumech: 05433

32-56k RAM; 6800; various

DOS; Basic U; Fortran;

Graphics. PROM programmer

(£2000) 4321 (5) disk options: 12", 24 x 80 A; Pilot; Strubal; T/E Also system 19 multi-user
VDU: RS232 port: P/P ) (£3000). (E).

Sharp MZ-80K Sharp Electronics (UK) 6-34k RAM; Z80; C; 10" 24 x Basic (14k ROM); A. Graphics; loudspeaker .

(£460-34k) Ltd: 061-205 2333 (22) 40 VDU, Option: dual 5%’ CP/M: Pascal. BT 10/79(B)

F/D (289k) £695.

Sharp MZ-80B (£1095) As above 64k RAM: Z80A: C: 9", 25x 80 VDU: Basic: A: Pascal: FDOS High res graphics. Options: dual 5% “
RS232 port: P/P. F/D (560k) £800: 80 cps printer £415.
. (&)
Sharp PC320t As above 64k RAM; Z80A; dual 5%’ F/D DOS; ‘U; Basic. Various expansion cards avail.
(£2995) CP/M: Cobol. (500k); Cint; 12°°, 25 x 80 VDU; CP/M: Cobol. (1&B)
70 1pm printer. (1&B)
Sinclair ZX8r Sinclair: 0276 1-16k RAM: Z80OA: Cint: TV inb: Basic (8k ROM). Advanced 4-chip design. Printer avail
(£50-kit, £70-built - 66104 full K/B: 44-pin expansion port. soon BT 6/81

prices inc VAT).

Smoke Signal -~ Windrush 0692 405189: 32-64k RAM; 6800/6809; dual DOS; 68/FLEX; Basic; With dual 8’ F/D (2 Mb) £2600.
Chieftan (£1800) Seed 05433 5%’ F/D (500k); 2 x RS232 port. Fortran; Cobol; A: Designed as development system
78151 (TBA) Dis A: Pascal: U. for industrial control. (H)
Solitaire WP & Solitaire KPG: 01- 64k RAM; 808S; 14’ VDU DOS; Basic All solitaire systems are compatible;
BS200 (£6750 & 995 3573 (TBA) (with own CPU); 4S5 cps and can be upgraded to
£8200) printer; CPU port; dual 5%’ multi-user H/D system. (S)
F/D (700k)
8"’ F/D (1.02 Mb) with BS200.
Sord M100 Midas Computer 48k RAM; Z80; 8k ROM 0/S; Basic; A; Up to 3 drives possible.
ACE (£2339) Services Ltd: 0903 dual 5%’ F/D (246k): Fortran; Pascal. Colour graphics avail.
814523 Exleigh Bus. 24 x 64 green VDU,; RS232 port: Option S100 bus.
Mach. 0736-66577.(10) N/P [4)]
Sord M223 As.above 64k RAM; Z80; 8k ROM; dual 0/S; Ex Basic; Expandable to 4 Mb F/D. 32 Mb,
MK I1-VI 5’ F/D (700k); 12”°, 24 x 80 CBasic; Multi-User H/D, § screens, 2 printers. M243
green VDU; RS232 ports; S100 Basic,; Fortran; with 192k RAM & 1.4 Mb F/D

(£4078)

bus; N/P

Cobol.

£5087.

SPC/1(£3770)

Digital Data: 01-

64-1024k RAM; 8085A-2; dual

Mikados, Comal; Pascal;
A.

With 32k RAM and single F/D

(TBA) 573 8854 5¥4' F/D (90k); 12”°, 24 x 80 (Comal only) £1995. Expandable
VDU; 2 x R§232 ports; Option: to multi-user systemn (8
single 8'’ F/D (1 Mb) £1090: users). BT 7/80 (S).
20 Mb H/D £7000. ) .
Superbrain Icarus: 01-485 5574 64k RAM; 2 x Z80; dual 5%’ CP/M; A; Basic; Limited graphics, Mainframe int avail.
(£1950) (45) F/D (320k); 12"’ 25 x 80 VDU; Cobol; Fortran; APL; Full range of application
2 x RS232 port. Pascal. packages avail. Also avail with
) . 700k & 1.5 Mb F/D. BT 8/80. (S&H).
System 10 “Millbank 01-788 1083 64k RAM; Z80; dual 5%’ F/D (700k); CP/M; Basic; Fortran, 12 month warranty. Maint contracts.
(£2995) (TBA) 12", 24 x 80 VDU; 2 x RS232 port, Pascal; Cobol; PL/1; W/P. Applications packages avail. Choice of
. - P/P y high level language in price. (E)
System 20 Extel: 01-739 204 1 64-512k RAM; Z80A: dual 8" F/D CP/M:E Basic; M Basic; Maintenance contracts avail (132 field
(£3500) (TBA) (1 Mb); 127,24x 80 VDU; 3x V2 Pascal; Cobol; Fortran service engineeis). Expands to multi-
user system. Options 13.7 Mb H/D
£5799; 27.4 Mb H/D £6674.(S)
Systein 80 Nascom: 02405 16-48k RAM; Z80A; dual 5%’ CP/M; Basic (8k ROM) EPRO_M firmware avail. Colour
(£1355-48k) 75155 (32) F/D (560k); TV int; RS232 port. graphics card £165. Many config-

urations possible. (S&H).

Tandberg EC10 Tandberg: 0532 64k RAM; 8080A; single 8'° F/D CP/M; ExBasic (24k) Up to 7 terminals. Includes V28
(£4000) 774844 (N/A) (250k); 12’°, 25 x-80 VDU; 7x Multl-user Basic; comms port. (S & H).

RS232 ports; printer int. Pascal; Cobol; A; U;
Tandberg TG As above 64k RAM; 808S; single 5% " F/D TDOS; Basic; Cobol; TDOS is CP/M compatible.
8450 (£2200) (77k); Cint; 12, 24 x 80 VDU; Fortran; Pascal. Opt: single 5% F/D (77k)

RS232 port; P/P £250 (up to four); dual 8"’

- . F/D(2 Mb) £1800. (S&H)
Tandy TRS-80 Tandy: 0922 4-48k RAM; Z80; C; 12’*, 16 x 64 ‘Basic (4k ROM); A. Fully expandable. Option: single
Model 1 (£289) 648181 (200) VDU: RS232: P/P SY% " F/D (175k) £339 (up to 4). Many
C extras available. (1)

Tandy TRS-80 As above 64k RAM; Z80; single 8" F/D (500k) Basic; M/A Option: single 8" F/D

Model I1 (£2499)

12" 24 x 80 VDU, 2 x RS232 port;
P/P

Fortran; Cobol

(500k) £899 (subsequent £450, up to
4). 32k RAM £344.

List of Abbreviations

A Assembler Software

G/C Graphics card M/A Macro assembler S

BT Bench Tested H  Hardware N/A Not available S/P  Serial port

C Cassette H/D Hard disk N/P Nunieric pad T/E Text editor

E Extensive 1 Introductory 0O/S Operating system TBA To l_)e announced
F/D Floppy disk Int Interface P/P Parallel port U Utility

Please note: Software items listed in italic are not included in the basic price of the equipment. All prices are exclusive of VAT.
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Hardware

Tandy TRS 80 Model  As above See Model [ Levels [ and 11 Fully intregral unit. Up to 2.integral and
3 (£500-£1700) . 2external S%4" F/D.
Tandy Pocket As above 2k RAM: 2 x 4-bit proc: 24 char LCD; 4k Monitor (ROM); 7k Various software packages avail. Runs

Computer. (£119) K/B: Option: C int £18: C £50 Basic¢ (ROM). on mercury batteries. (1).
TECS (£1200) Technalogics Computing 4-56k RAM; 8k PROM; 6800/ FLEX: Basic; Pascal; Fully viewdata compatible.
Ltd: 061-793 6809; 2xC; TV int; 2xRS232 TDOS; A; T/E; Options — dual 5%’ F/D

5293 B&B Computers ports; internal viewdata modem Pilot; Fortran; Cobol. (320k) £850; dual 8°° F/D £120
Ltd: 0204 26644 & printer port. £1200. (S&H).
(TBA)

Terodec CPC-1000
(£4095)

Terodec: 0734 664343 (8)

80k RAM: Z80A.: single S¥” F/D
(819k): 2S/P: 3 P/P

CP/M: CBasic; Fortran:

Pascal: Cobol.

System with Okidata 80 printer: TV1
910 VDU: W/P and various appliation
packages £5995(S + H).

Terodec DPS 64/2M

As above 64k RAM: Z80A: dual 8" F/D (2Mb): CP/M: MP/M: CP/Net: 2 user system with 10 Mb H/D £7400
(£3598) 2S/P: 3 P/P. Options: 10 Mb H/D: CBasic: Fortran: Pascal: 4 user system with 34 Mb H/D & tape
Tape. Cobol: Basic. backup £11981. (S + H).
T199/4 (£750) T1: 0234 67466 (TBA) 16k RAM; 26k ROM; 9900; OS: Basic. Can run 16-colour TV screen.

24x32VDU;2x Cint; TVint;
RS232 port.

BT 5/80(S).

Tuscan CP/M Starter
(£999)

Transam: 01-405 5240
(N/7A)

24k RAM: Z80: single 5% " F/D
(190k): Cint: TV int: RS232 port: P/P:
N/P.

CP/M: Basic: Fortran:

Pascal: Cobol:

options: single 5% " F/D (190k) £155:
single 5% " F/D (370k) £285: 8k RAM
£50.(S + H)

UDS 3000 Kemitron: 0244 64k RAM; Z80A ; dual 8"’ F/D CP/M; Basic; Cobol; Full range of industrial

(£2300) 21817. (TBA) 2 Mb; 2 x RS232 ports. Fortran; Pascal. support cards, and applications
Option: 10 Mb H/D software. (E)

Vector MZ Almarc: 0602 62503 56k RAM; Z80A; dual 5%’ F/D CP/M; Basic; Algol; High resolution graphics. Also

(£2595) 3) (630k); 3S/P; 2P/P. Cobol; Pascal; Fortran; system B with video board &

. Coral; CBasic; A.

terminal £3195. (E).

Vector System As above 56k RAM; Z80A ; dual 8’' F/D As above High-res graphics. Also System
2800 (£4195) (2.4 Mb); 3S/P; 2 P/P. 3030 with 32 Mb H/D and
single 5%°* F/D £7500. (E)
Vic 20 (£200) Commodore: 0753 70292 5-32k RAM: 6502: Cint: 22x23 TVint: Basic Graphics 3 tone sound generator. Will
(150) S/P: P/P: Games int. interface to PET. Option: single 5% "
. F/D (170k). (S).
VIP (£2125) Almarc 64k RAM; 3k ROM; Z8OA; single CP/M; Basic; Fortran; Up to 3 additional F/D drives. Options:
0602 62503 (3) %" F/D(315k); 12'’, 24 x 80 VDU; Cobol; Pascal; A. dual 8’ F/D (2 Mb) £1063, 32 Mb H/D
RS232 port; 3x P/P (TBA). (H&S). BT 2/81
Video Genie Lowe Electronics: 16k RAM; Z80; 500bps C; Basi¢ (12k ROM); Graphics available with
EG3003 0629 4995 (N/A) 16 x 64 TV int; extra C int; | P/P Pascal: A M/A; Fortran ex-Basic (13.5k) £350.
(£300)
WHB8 (£352) Heath 0452 29451 16-64k RAM; 808A (or Z80); OS; HDOS; CP/M; Kit. 3 drives max. Colour graphics
(N/A). 4 S/P. Option: single %" F/D Fortran; Pascal; Basic avail. (S&H) BT 2/80.
(102k) £241. k
Zentec (£4838) Zygal Dynamics: 32-64k RAM; 2 x 8080; dual 5%°° O/S; A; U; Basic; User programmable character

02405 75681 (TBA)

F/D (256k); 15,25 x 80 VDU;
RS232 port.

Cis Cobol.

set. Option: dual 8'° F/D
(1 Mb). (S).

Zenith WH-11A

Heath Ltd: 0452

LSi 11; 16-32k RAM;-25 x 80

0/S; Basic; I.'”ortran;

PDP 11-compat. Option: 2x 8"

(£2673) 29451 & 01-636 VDU; S/P; P/P. F/D (1 Mb). £1717 (S&H).

7349 (N/A)
Zenith Z89 As above 16-48k RAM; Z80; single 514" Basic; A; HDOS; 3 x 5¥"" F/D possible. Options:
£1570-£1710 F/D (102k); 12'* 24 x 80 b&g CP/M; MBasic; dual 8" F/D (1 Mb) £1717,

vdu; RS232. CBasic, Fortran. 20 Mb H/D.

Zilog MCZ 1/05 Micropower: 0256 64k RAM; Z80; dual 8'° F/D RIO; O/S; Cobol; Available desk top or rack
{portable): MCZ 54121. Memec; 084421 (600k); RS232 port; MCZ 1/20A Basic; Fortran; Pascal; mounted. Debug in 3k PROM.
1/20A (£3250) 5471 (N/A) only 1 P/P; Option: 1I0Mb H/D M/A; U, 1/20A runs multi-user Cobol, up to

£7100

5 terminals with 40 Mb H/D. (S&H).

Z-Plus (from £4000)

Mac (3
(Price from)

Rostronics Ltd: 01-870
4805(16).

M Distributor/:
(No. of Dealers)

64k RAM; Z80A; dual 8"’ F/D

(0.5/1 Mb); 12", 24 x 80
VDU; 4 S/P; | P/P

NG

Hardware

CP/M: MP/M; A; U;
Basic;
Cobol; Fortran;
Pascal; APL; PL/1;
Algol. .

Complete with furniture.
Various business packages
avail. Option; 20 Mb H/D £4000.
BT 12/79 (S&H).

Miscellaneous
{Document

11/8k RAM; 6502; EPROM

Acorn System 1-5 Acorn: 0223 Y2k monitor; Basic. Kit. Programmable address

(£65-£1600) 312772 (35) socket; Hex K/B; Cint; 8- Pascal: Forth: DOS. linking. On-board 5 V regulator.
digit LED display; up to 16 Available assembled £79.
ports. Options: Eurocard 64-way Cn be expanded to disk-based

) g connector; VDU card; full K/B card. system. (S&H)
Aim 65C (£259) Pelco: 0273 1-4k RAM: 6502; 4-20k; ROM; A.DisA; T/E; 8k Expandable using RM65 models to
722155(7) Full K/B 2 x C; 20 char LED; monitor; Basic (8k full disk systems (E).

20 char thermal printet; RS232 port. ROM); PL65. Forth

Bigboard. (£450) Maclin-Zand 64k RAM; Z80; F/D controller; 24 x 2k monitor; CP/M; Basic;  Many options. Will support up to

01-837 1165 (N/A)
B L Micros: 0494

80 VDU controller
1k RAM; Z80; TV int; RS232

Fortran; Cobol; Pasal; A.
2k Monitor; A.

four 8" F/D drives. BT 3/81. (E)
With 9980 instead of Z80

Biproc (£119)

443073. (TBA) port. Opt: 4k RAM £8; K/B £30. £155 as well as Z80 £180. Kit. (H)
Cromemco SC Comart: 0480 1k RAM; Z80A; 8k EPROM Monitor; Basic. S program interval timers. Can
(£355) 215005 (25) .sockets; RS232 port; 3 P/P. put own Basic program in
Option: S100 bus. EPROM. (E).
List of Abbreviations

A Assembler G/C -Graphics card M/A Macro assembler S _ Software

BT Bench Tested H  Hardware N/A Not available S/P Serial port

C  Cassette H/D Hard disk N/P Numeric pad T/E Text editor

E Extensive 1 Introductory 0O/S Operating system TBA To be announced

F/D Floppy disk Int Interface P/P Parallel port §) Utility

Please note: Software items listed in italic are not included in the basic price of the equipment. All prices are exclusive of VAT.
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Machine Main Distributor/s Hardware Software Miscellaneous

(Price from) (No. of Dealers) {Documentation)
EIf 11 (£50) Newtronics: 01-348 Y4-64k RAM; RCA 1802; tk monitor; A; Dis TTY N-line decoders. Low re-
3325 (N/A) Hex K/B; 2-digit LED; TV A; T/E; Elf-bug; solution graphics (high res
int; C int; RS232. Options: Tiny Basic; Basic, avail). Kits or built. Full range of
Full K/B; VDU card. peripherals. (H).
Explorer (£82) As above 4-64k RAM; 8085; Full K/B; 2k monitor; Basic (8k) Supplied in kit or built. Full
RS232 port; 6 x S100 bus; Cint; 1k CP/M: Basic range of peripherals including
video RAM. Fortron: Cobol. F/D. (H).
Hewart 6800S Hewart: 0625 16k RAM; 6800; full K/B VDU Ik monitor; A; T/E. Can be upgraded with 6809,
(£299) 22030(N/A) int; 2xCint; 1 S/P; 2P/P; (H).
Option: 16k RAM £90
Hewart 6800 As above 1k RAM; 6800; VDU board 1k monitor. Options: single 5 %' F/D (75k)
Mk 111 (£152) £350; PROM programmer £32. (H)
Microaxis 1 Micro Design 1k RAM; 1-8k PROM; 6809; 8 1k monitor Designed for industrial control, Can
(£250) 0296 86866 (N/A) channel A-D system; 12 optically be expanded to F/D
isolated 1/0 lines. system. (H)
MPC 09 (£750) As above 17k RAM; 48k PROM; 6089; RS232 1k monitor; Multi- As above. New 64k version avail.
port; 50 [/O lines; 4 timers; | W audio  tasking 0S.
amplifier.
Microtan 65 Tangerine: 0353 2k RAM; 6502; 16 x 32 TV int; 2k monitor, Basic TANEX expansion kit with 7k
(£69) 3633 (6) Options; 64 Pixel graphics RAM; 4k EPROM sockets;
£6.50; 10k Basic; 4S/P; 32 P/P
R £145. (E)
Nascom 1 Nascom: 02405 4k RAM; Z80; Full K/B; TV int; 2k monitor; B Basic; Kit. Built version £140. Also
(£125) 75155 (20) 2P/P; 1S/P. Options; 16k RAM Tiny Basic; A; T/E; U. Nascom 2 with 8k Microsoft
£140; single 5%"* F/D (250k) Basic in ROM £225 (no RAM).
£240 (4 disk controller £127). (S&H)
77/68 (£90) Newbear; 0635 4k RAM; 6800; LED; Cint; 1k monitor; Basic Expandable to 64k RAM with
30505 (N/A) VDU int. F/D. (B)
79/09 (£65) As above Ik RAM: 6809; P/P; S/P 2k Monitor. Designed to upgrade 77/68. (H).
SBC 100 (£135) Airamco: 0294 1k RAM; Z80; 8k ROM; S100; 1k monitor; DOS in Kit. Available assembled £196.
57755 (TBA) 1S/P; 1P/P. ROM. (E).
Superboard (as Challenger) 4-8k RAM; 6502; 10k ROM; Basic (8k ROM) Options; RS232 port; single
(£188) full K/B; VDU int; C int. 5% F/D (100k) £316; 8k RAM
£188. (S&H).
Smoke Signal Windrush 0692 405189 1k RAM; 6800/6809; 8k 2k monitor Fully expandable to 64k RAM
SCB 68 (£181) (TBA) EPROM; 1 S/P. with F/D. (H)
SYM-1 (£160) Newbear; 0635 1-4k RAM; 6502; C int; 4k monitor; Basic A. Expandable to 64k RAM with
30505 (N/A) VDU int; 2 x 6522 ports. Option: F/D. (B).
TV int.
Tuscan (£299) Transam 01-405 8k RAM; 8k ROM; Z80A; 5 x S100 2k monitor; 8k Basic; High res graphics available.
5240 (N/A) slots; RS232 port; TV int; Cint; CP/M; Pascal. Can be expanded to F/D system.
1P/P. BT 1.81. (S&H) et
UK 101 (£149) Comp Shop: 01-44] 4k RAM; 6502; full K/B; 16 x 48 2k monitor; 8k Basic; Graphics. Expansion & colour
2922 (4) VDU or TV int; Cint: RS232 DisA; U. avail. Kit or fully assembled.
port, Options; 4k RAM £16. (S&H).
Windrush 6801 (£175) Windrush: 0692 405189 2k RAM: 6801/3/5: 12k EPROM: S/P: 2k Monitor Designed for industrial control &
3P/P dedicated small systems. (H)
ZCB (£260) Almarc: 0602 1k RAM; Z80A; 3 PROM Will take any 2708/ S100 bus compatible. Expand-
625035 (3) sockets; RS232 port; 3 P/P 16/32 software. able to full system. (E).
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from non-commercial readers. Please type or write clearly. Send your ad plus PO or cheque for £1, payable
to Sportscene Publishers (PCW) Ltd, to: Transaction File, PCW, 14 Rathbone Place, London W1P 1DE

i 12k M 12k Computhink. . . 400k disk drive ZX80/81 keyboard. . . full size
glc{alsgli"s'(}sl;g}‘\xéxégtrow i Q((:)ol\fln inloymcheckgd t?yAAcom, complete with toolkit on disk, qwerty keyboard, 1 stroke rubm;f
documentation many pro‘grams + newsletters & 3 games cassettes, £450 ono. Trendcom 40-col and cursot control key, nl\\dxmenc
inc. Invaders, Draughts etc, also many programs, £199 ono. 5 thermal printer + PET interface. keypad, etc, £25. 1k AN, £18.
TV /mon and radio /cassette, £350 volt, 3amp power supply in £100. D Stringer, 124 Grange- expansion board ( itted),
the lot, negotiable. Tel: 01-521 handsome metal case, £25. mouth Rd, Radford, Coventry 9v power supply with cassette to
8290. iy Acornsoft games packs 1 and CV6 3FE. ZX80 switches (saves swapping

i 4 and soft VDU, £7 each. All jack plugs), £18. Tel: 0947

TRS-80. .. 32k, Level II with excellent. Steve, 0792 51762. Sharp MZ-80K. 36k RAM, 2095.
sound, cass, VDU, expansion 9 months old, Basic plus Knight i 30
interface and Aculab floppy tape, UK101. . . 8k Basic, new and old Commander enhancements, ZX80. cti(mp ett;il Dtoztst.
all manuals etc, and loads of monitor, “assembler, editor, manuals, PET manuals included pocket ‘book, Starship <{§sse€1 e, m
programs‘Rall for £600. nght complete in cases£ 5 \fortl& of g)gznezl gis!gggg:rz?gsoégxgt- cigsfw %13111(55 tsehl/ll cfnmoeth a:é ‘:g;: "
separate. Ruislip 3034 rogs, inc super Space Invaders, s . N

i = 2230 Phone 01-679 4525, Tel: Brighton 509097 NP5 3NZ

rn Atom. 2k, manual, )

PA§8 le“a\gls + casseltte recorder Hewlett-Packard. . . printer for PET 2001. .. 8k old ROM, with PET 32k. .. ROM 2, inc’s Toolkit,
(Stucho 66) 10 cassette-based HP41, model 82143A brand new, builtin cass deck and small key- Supercmp Reset sthch UHF &

ames, will seperate. \mused complete with chrger, board, in good condition complete VIDEO ouf,put two data cassette
%hone 0268 550217 after 6.30. cables paper, instructions, unwan- with manual, space invaders, recorders £625 inc p&p. APDProx.

ted gift, any offers considered. Basic tutuorial tape and other soft- ' £1000 software for £180.
PET 32k. .. 8 months old, new Tel: 01 1960 1404, ware, £275 ono. Tel: 01-602 3608. Burnley 58211,
ROMs, C2N cassette, Toolki
Sound box, cover, progs, private Microtan 65. . . graphics, L-case, ZX80. . . Sinc built, complete with  Video music monitor. . . £20,
usage, £575. PET 3022 tractor Tanex, keypad mini- mother- 16k R' AM pack, manual, PSU, leads, Blg ears speach input £26,
printer, IEEE connector, dust hoard and 2A power supply in three books (about 130 progs) and = Mektronics Comunicator £255
cover, as new, £395. Tel Heath- 19” Verd rack, £150. Tel: Space Invaders, %ood cond, cost Easicomp sound generator £2
field (04352) 2499 day. 0203 29361. £170, accept £1 0. Tel: Steve, light pen £9, Presto Digitizer
Halifax 69356 £12, tel 92 38211,

Acom Atom. . . Fac. built, 12k v 31019;’hV§f1° Hacks2jgand A —

, manua £ 1ZaBesnaniBOXis i UK101. . . 8k ROM, 0
ita;gsk :x!llgnfypﬁrlggsnulglc Egace able TV weak RF gain but super E?%ggd \}Sé If%vﬁ-l Lla;s‘:“meenc new monitor, internal PSG,
invaders, spare keys & carrying monitor, circuit supplied £30; e T o e cased, all leads fitted, documen-
case, £195 ono. Tel Stalham 20A/5V'SM power supply with little use. £390 ono, Tel: Sedgley tatxon £260 ono. Phone Chris,
81247, eve. el T=l: OZ0HEISRE - 176131 (West Midlands) after 6. Wakefleld 279243

iti ITT 2020. . . 48k, colour, disk TRS-80 L2 16k. . . with leads,
gfigeu& a&ffﬁ::’»" é?;cl{)n\ﬁllet drive and controlier, Applesoft ,8,}:“? l;';:I(‘)I\,[s 2:,(‘;:;’:,%1%?333(1 manuls (Basic and machine code),
1k ZX81 inc leads. PSU & in ROM, cassette and disk software toolkit, £450. Computhink 400k assorted books and cassette
manual for Quick Sale, & ino inteder Basic and DOS 2.2, <. dual didi drive, 5450 Froe with AL R
Phone (0262) 70451 ( nd.lmgton) Tel (0462) 54241, 5}2?"3 lsyas;:’in% 121%0 PET programs.  Search program, 280
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LOCAL DEALERS

LONDON

Bellmartin Services Limited
194 Union Street

London SE1 OLH
Tel:01-928 5322/3

Lion House {Retail) Limited
227 Tottenham Court Road
London W1P OHX
Tel: 01-637 1601

Personal Computers Limited
194--200 Bishopsgate
London EC2M 4NR
Tel:01-626 8121

S. W. Winter & Co. Limited
101 Westminster Bridge Road
London SE1 7HR

Tel: 01-633 9611

PROVINCES

Avon

Microstyle

29 Belvedere
Lansdown Road
Bath BA1 5HR
Tel: 0225 334659

Buckinghamshire

Chiltern Microcomputers Limited
7 Amersham Hill

High Wycombe HP13 6NQ

Tel: 0494 20416

Clevetand

Weyfringe Limited
Longbeck Road

Marske

Redcar TS11 6HQ

Tel: 0642 470121/2/3/4

Cornwall

Diskwise Limited

25 Fore Street
Callington PL17 7AD
Tel: 05793 3780

Hertfordshire

CCS Microsales

7 The Arcade
Letchworth SG6 3ET
Tel: 04626 73301

Mersayside

Currie {Business Equipment}
Limited

8 Upton Road

Claughton

Birkenhead L41 ODF

Tel: 051 658 5111

Business Equipment Centre
(Liverpool) Limited

31/35 Edge Lane

Liverpool L7 2PA

Tel: 051-263 5783/4421/
5738/6683

Norfolk

Anglia Computer Centre
88 St. Benedicts Street
Norwich NR2 4AB

Tel: 0603 29652

Oxfordshire
Alphascan Limited
Little Bourton House
Southam Road
Banbury OX16 7SR
Tel: 029 575 8202
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Surrey

T & V Johnson Limited
{Microcomputers Etc.)
Johnson House
75-79 Park Street
Cambertey GU15 3XE
Tel: 0276 20446

Warwickshire

Business and Leisure Micro
Computers

16 The Square

Kenitworth Cv8 1EB

Tel: 0926 512127

Gallid Limited

1 Bilton Road
Rugby CV22 7AA
Tel: 0788 74442/3

West Midlands

Camden Electronics Limited
462 Coventry Road

Small Heath

Birmingham B10 OUG

Tel: 021 773 8240

C.P.S. (Data Systems) Limited
Arden House

1102 warwick Road

Acocks Green

Birmingham B27 6BH

Tel: 021 707 3866

Worcestershire

Arrow Business Computers
Limited

Royal House

11 Market Place

Redditch B98 8AA

Tel: 0627 62733

SCOTLAND

Strathclyde

Tumkey Computer Technology
Limited

23 Calderglen Road

St. Leonards

East Kilbride G74 2L.Q

Tel: 03552 39466

Video Vector Dynamics Limited
39 Hope Street

Glasgow G2 6AE

Tel: 041 226 3481/2

WALES

CARDIFF

Penny Computer Systems
15 Main Avenue
Peterston-F -Ely

South Glamorgan CF5 6LQ.
Tel: Peterston 760681

South Glamorgan

David Potter Office Equipment.
Limited

164 Richmond Road

Cardiff CF2 3BX

Tel: 0222 496510

West Glamorgan
Croeso Computer Services
516 Mumbles Road
Mumbles

Swansea SA3 4BV

Tel: 0792 60624

...andyow’ve got
a daisywheel
typewriter.

SCRIPTA £998 var

(RO Version £836 + varT)

Manufactured in W. Germany by OLYMPIA INTERNATIONAL
SOLE UK DISTRIBUTOR: DATAPLUS LTD.,

% Doesthe work of both a data
terminal and an electronic

typewriter.

9% Saves you hundreds of pounds

in machine costs.

% Full word processing

capability.

% Library of easily-changed

daisy typewheels.

¥ Optional tractor unit allows
continuous feeding of single or
multi-part forms.

¥* ‘Lift-off and ‘Cover-up’
correction facilities available.

% RO version available without
keyboard.

% Contact your nearest dealer or
the address below for more
detailed information.

DATAFLUS

DATAPLUSLTD.,

39-49 Roman Road, Cheltenham GL518QQ.
Telephone 0242 30030 0r 37373. Telex: 43594



32k Sorcerer, . , all manuals,

2 motor-controlled cassette
cables/modem connection,
working cassette, 3 adventures,
startrek, space invaders +
various s’'ware, £500 ono. Also
Casio FX502P prog. cale, with
case, full documentation, £50
gzgéAu vee. Tel: 01-670

Diablo 1641, . . daisy wheel
printer with keyboard, graphics
capability of 60 points per inch,
with tractor feed and metal
stand, £800 ono. Tel: 01-586
7635 most evenings, 01-407
7050 ext 446 office hours.

Nascom 2. . . with Gemini 64k
RAM board (32k RAM) and
3Amp PSU, switch selectable
Nas-sys3 or Nas-sysl, graphics

TRANSACTION FILE

or inverted alphanumerics,

1200 or 2400 baud cassette,
Zeap 2, Nas-dis, Debug, Naspen,
trace and Toolkit all in EPROM,
8k Basic in ROM, offers, Tel:
Nantgareding (026 788) 492,

Philips G7000. . . video game
computer, 2 hand controls, 2
months old, good cond. 5
cassettes inc. space invaders,
£160. 12 Grove Close, Forest
Hill, London SE23 after 6pm.

Printer. . . IBM Golfball with
interface for TRS-80 or any
computer with Centronics parallel
port, with spare golfball and
ribbons, perfect working order,
superb letter quality print,

£450, Tel: 01-458 2106 eve,
01-435 3418 day.

Acorn Atom. . . 12k ROM, 12k
RAM, colour, PSU, manuals,
Magic Book, etc, software (1575
new) inc. Acornsoft packs 1-4,
invaders etc, £250 ono. Tel:
York 489899,

UK101. . .8k RAM new
monitor, ‘Simple Software’ case,
manual, assembler, space invaders,
star trek and other games, £200.
Tel: Janet 01-989 8534.

Wanted

PET 2001-8 or 3008 8k. ..
large keyboard, new ROM,
green screen, cass deck, any
manuals, few progs, £325 ono.
Tel: Vic, home 01-543 2379.
work 01-977 3222 ex 3966.

ay bé
‘non-worker, ideally SS50 bus but

Cheap 6800 system. ., . m

consider anything. G Everett, 104
Junction Rd, Burgess Hill, Sussex,
Tel: 44583,

5” disc drive + interface...One
drive and 16k expansion interface
wanted, £325 max. R Jacobs,

19 Vine Way, Brentwood, Essex.

Video Genie, ., wanted for
school use, new keyboard pre-
ferred, internal cassette use not
reﬁuired. Write FHG, 19 Grayson
7DBxe, Lowestoft, Suffolk NR33

Practical Computing, . . 1981
Volume 4 issue numbers 1 (Jan-
uary) and 3 (March), Must be
good condition. Reasonable
prices paid. Ring 01-866 5160.

USER GROUPS INDEX

These are updates/new entries received since our last full listing.
The next complete list will be printed in our November issue. |

INTERNATIONAL

DENSPET : group specifically for
exchange or original programs for
MTU 200x320 dot matrix hi-res
PET add-on, Send sample of your
work or £2,50 (82.50) & receive
sample in return plus newsletter
sub & lists of available programs,
Contact: DENSPET, Rock

House, Ballycroy, Westport,

Co Mayo, Eire.

KAOS — the official 6602 users’
group of Australia. Has a range of
projects within special interest
groups: hardware, software,
amateur radio, Pascal, education,
Publishes monthly newsletter.
Contact: Mr Ian Eyles, 10 Forbes
g:).4%ssondon, Victoria, Australia

DAInamic: European DAI per-
sonal computer users’ club. Has
over 500 members, publishes a
bi-monthly newsletter with most
articles in English, Contact:

DA Inamic, Heide 98, 3171
Westmeerbeek, Belgium,

REGIONAL

Merseyside Nascom Users’ Group,
Now independent, with 150
members, Meets 1st Mon
monthly, 7.30pm at Mona Hotel,
James Street, Liverpool. Contact:
T Searle, 14 Hawkeshead Close,
Maghull, Liverpool L31 9BT.

Merseyside TRS-80/Video Genie
Users’ Group. Contact: Peter
Tootill, 101 Swanside Rd,
g%\%egpool L14 7NL, tel 051-220

wirral Microcomputer Users’
Group. Meets at Mons at
Birkenhead Technical College.
Contact: J Phillips, 14 Helton
Close, Nocturum, Birkenhead,
Merseyside 143 9HP, Tel 051-652
0268.

East Anglian Computer Users’
Group. Meets: Crane Community
Centre, Telegraph Lane East,
Norwich. Contact: Gill Rijzl,

88 St Benedict’s St, Norwich
NR2 4AB, tel: (0603) 29652,

TOWN

Southampton Amateur Compu-
ter Club, Meets 2nd Wed monthly,
Medical Sciences Building,

Bassett Crescent East, Southamp-
ton (alternative venue Aug &
Sept). Contact: P Blitz
‘Gardenways’, Chilworth Towers,
Chilworth, Southampton, tel:
0703 766161.

Beford Amateur Computer Club.
Recently started, no further

details as yet. Contact: Mr R

Bird, 7a High Street, Great Barford,
Bedford MK44 3LB, tel 0234
870763,

Leeds Microcomputer Users
Group, Meets fortnightly on
Thurs eve in Leeds, new mem-
bers welcome. Contact: Paul
O’Higgins, 20 Brudenell Mt,
Leeds 6, tel (0532) 742347
after 6.

Manchester Atom Users’ Group.

Meets last Tues monthly during
school terms at Abraham Moss

Centre, Crescent Rd, Manchester
8. Contact: John Ashurst, 061-
370 5121 ext 27 (day), 051-
681 4962 (eves).

Medway Atom Users’ Group,
Meets last Tues monthly during
school terms at St John Fisher
School, Ordnance St, Chatham.
Contact: Clem Rutter, (0634)
42811 (day).

Would anyone interested in
fprming a computer club in the
Portsmouth area please contact
Dave Cocker on Portmouth
751156,

Brunel Computer Club: meets
alternate Wednesdays, 1300-
2200 hrs at St Werburgh'’s Com-
mynity Centre, Contact: Mr

R Sampson, 4 The Coots,
Stockwood,

Worle Computer Club: meets
alternate Mondays 1900-22,30
at Woodsprings Inn Function
Rooms, Contact: S Rabone, 18
Castle hd. Worle, Weston-Super-
Mare, Avon, tel: 0934 513068.

Here is a list of all British (and one Dutch) personal computer networks. As more networks appear —
and as more facilities are added to existing ones — we’ll report them in this section, which appears monthly.

Forum-80 Hull. . . Operator:
Frederick Brown, tel 0482
856169, Facilities: electronic
mail, software up/down
loading, Forum-80 Users*
Group, PET users’ section,
shopping list. Hours: 7
days/week, midnight-0800
Tues & Thurs 1900-2200, $at
& Sun 1300-2200.

electronic mail, program down-
loading. Hours: Tues, Fri, Sat
& Sun 1$00-2300.

80-NET . . . Operators: Leon
Heller & Brian Pain, National
TRS-80 Users’ Group, tel 0908
6566660, Facilities: electronic
mail, software for downloading,
newsletter, TRS-80 information,

Hours: 7 days/week, 1900-2200.

Forum-80 London. ..
Operator: Leon Jay, tel 01-
286 6207. Facilities:

CBBS London. . . Operator:
Peter Goldman, tel 01-399 2136.
Facilities: electronic mail, pro-
5&'7361'6 downloading. Hours: Wed

1900-2200, Sun 1600-2200.

-0930 & 1900-2200, Fri

Forum-80 Holland. . .
Operator: Nico Karssemeyer,
tel 010 313 512 533. Facilities:
electronic mail .
downloading, shopping list.
Hours: Tues-Sat 1800-0700

program up/

nightly, continuous from 1800
Sat — 0700 Tues.

DIARY DATA

Readers are strongly advised to check details with exhibition organisers before making travel
arrangements to avoid wasted journeys due to cancellations, printer’s errors, etc.

London (Wembley Conf Centre) Viewdata '81. Contact: Online, 09274 28211 6 —8 Oct

Friedrichshafen, Euro Congress for Word Proc-Intertext. Contact: Int Bodensee-Messe, 21-25 Oct

W Germany Meistershofener Str 25, 7790 Friedrichshafen.

Stuttgart, Hobby Electronics & Minicomputers Exbn. Contact : CES, 01-236 0911 21-25 Oct

W Germany

London BBloomsbury Centre) Computer Graphics Exbn. Contact: Online, 27-29 Oct
9274 28211

London (West Centre Hotel) Viewdata Exbn. Contact: IPC Exbns, 01-643 8040 4-6 Nov

Madrid, Spain Int Office Equip & Computers Exbn. Contact: CITEMA, Plaza de conde 13-20 Nov

de valle Suchil 8, Madrid 15
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LZRAMER

SHARP MZ-80 (£449 + VAT for 48K)
VIDEO GENIE (£289 + VAT for 16K}
ACORN ATOM ASSEMBLED (£150+ VAT)

INTELIVISION + ACE TV GAMES
CHESS COMPUTERS

HAND HELD ELECTRONIC GAMES
SF, FANTASY & WAR GAMES

ALL KINDS OF GAMES & PUZZLES

ATARI 400 £285 plus VAT
ATARI 800 £525 ptus VAT

+ o+ o+ 4+

18 SYDNEY STREET
BRIGHTON 0273 698424

in MIDDLESEX

APPLE 11 EUROPLUS 48K
ONLY £649

Full range of APPLE products Word
Processing System from £19 per week .,
Software: TABS, VLASAK, PADMEDE,
Etc. New Low Price mémorex discs
from only £15.49 per 10. P & P FREE,
adc 15% VAT send cheque/PO to

Full range ot Computer Books, Games
and Supplies available for PET, APPLE,
ZX80/81. Please send for full list
enclosing SAE,

AUTOCRAT COMPUTERS 264 Preston
Road, Harrow, Middx. 01.908 3636

y Andrew Hewson £4.25

q{iased on the highly successful book for the ZX80

*80 pages explaining clearly how to squeeze a computing quart
hinto a Sinclair pint pot.

*Saving Space — vital reading for all ZX81 users
*Understanding the Display File — using the display file as
memory: clearing a part of the display, etc.

*converting ZX80 programs — explaining how to convert the
Jhundreds of published ZX80 programs.

*Chaining Programs — revealing techniques for passing data
between programs, calling subroutines from cassette and
establishing data files.
*Machine Code Programs
to write, load, edit and save
full details of Z80 machine language.

EINTS & TIPS FOR THE ZX81|

explammg how to get slarted how
code r B

* Routines and programs in BASIC and machine code are
scattered throughout the text and the final chapter lists twelve
useful, interesting and entertaining programs such as LINE
JRENUMBER, BOUNCER, LIFE, SHOOT, STATISTICS and
they all run in 1K.

HINTS & TIPS FOR THE ZX80

by A.D. & 1.S. Hewson

Some comments from ent huslastic purchasers:

*Your book . . . is excellent® Mr G. Smith, Slough
. most interesting, especially the display file section” Mr

Effemey, Colchester

‘... enormously helpfut and streets ahead of any of the other

publications gurrently available for these little machines’ Mr

Shaughnessy, Brighton

‘The book for the ZX80 . . .

Herrod, Solihull

On cassette for 16K ZX81

SPACE INTRUDERS - fight the marauding alien as you battle

to save the Earth. All the dynamic parts of this program are

written in machine code for super fast fun. Just like the famous|

arcadegame . .. ............. £

PROGRAMMERS TOOLKIT - Line renumber including

GOSUBs and GOTOs, full facility Hexadecimal Loader/Printer,

Find, Edit and Replace BASIC program strings . £8.50

Blank C12 cassettes 5 for £2.75, 25 for £13.25

Send SAE for full catalogue Cheque with order or quote Access
number to Hewson Consultants, 7 Grahame Close, Blewbury,
Oxon OX11 9QE (0235) 850075

£3.50

has been a splendid ald” Mr

To advertise in
MICROMART

Please ring Marianne McNicholas
on 01-631 1433
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SUBSET

Alan Tootill presents more useful assembler — language subroutines.
If you'd like to contribute your routines (for any of the
popular processors), send them to:
Sub Set, PCW, 14 Rathbone Place, LondonWIP 1DE.

Text handling

Most applications need some text hand-
ling, so any general purpose routines
you have developed for this will be very
welcome. Many of our home micros are
still without the amount of memory and

we start this section off with a routine
to economise on space. It can both pack

direct access storage we would like, so-

characters, in the range 20H to 5FH,

into 6-bit portions of contiguous
memory and expand such blocks of 6-
bit characters into 8-bit bytes.

Called PAC/UNPAC, the Datasheet
brings us back to the Z80 processor. It
is submitted by two readers, Dave
Yeomans of Halifax and Dave Barrow of
Hemsworth, brought together through
‘Sub Set’. Routines to do a similar job
in M6809 code are given in the MC6809
Preliminary Programming Manual.

Datasheet

;/ CLASS: 1 .
s/ TIME CRITICAL? No
;/ DESCRIPTION:

i/ ACTION: Not given
;/ SUBr DEPENDENCE: None
) INPUT:

i

i BC = zero

s/ REGs USED: AF HL DE BC
i/ STACK USE: 4

s/ LENGTH: 64

/ PROCESSOR: Z80

= PAC/UNPAC — Compress and expand characters

When entered at PAC, converts a string of 8-bit

il characters, in the range 20H to 5FH, to a string
i of 6-bit characters, When entered at UNPAC,
H) converts 6- into 8-bit characters.

HL holds the address of the 1st byte of source data

el DE holds the address of the 1st byte of the destination
Hi buffer

% BC = Number of characters to be packed/unpacked

;/ OUTPUT: HL holds end of string + 1 address

DE holds end of destination + 1 address

PAC: LD A ,80H ; clear A & set PAC flag. 3E 80

JR BINC ] 18 01
UNPAC: XOR A ; clear A for byte indicator. AF
BINC: INC B ; adjust BC for queer decrmnt. 04
LOOP; PUSH BC ; C5

PUSH HL ; E5

INC A ; get next byte sequence no. 3C

LD CA ; and save in C, 4F

ADD AA ; PAC or UNPAC flagged by carry 87

LD B,A ;& no of bits to shift in B. 47

LD A (HL) ; get next source byte and 7E

JR C,DOPAC ;jump if PAC. 38 0D

DEC HL ; else get other part of 2B

'FREE ASSEMBLER |

LISTING IN NEW BOOK COMPLETE
MACHINE/ ASSEMBLY LANGUAGE

COURSE FOR
FROM 2/3000
8K P E T SERIES

Makes Machine-Code as easy as ABC,

Over 100 pages! Examples, programs,
exercises, Covers WHOLE Instruction

set,

Send £8 (cheque, PO) inc P&P (UK) or £12 for
book + assembler on cassette (UK) or SAE

for details to

-P, HOLMES 21 COLIN DRIVE
A LONDON NW9 6ES

| Q MICROTYPE |

e i

| NEW
LOW
PRICE|

PRODUCED 1N BLACK ABS PLASTIC, COMPLETE WITH SCREWS AND INSTRUCTIONS
SPACK FOR EXPANSION, muc( FEED FAN. NUMERIC PAD AND ADDITIONAL KEYS.
ONLY £19.95 + £1 50 pap

SEND CHEQUES OR PO's For (74.51“0

MICROTYPE. £.O BOX 104, HEMEL HEMPSTEAD, HERTS WP2 702

SAE FOR DETAILS DEALER & OEM ENQUIR IES WELCOME. J

£aBy CUT CASE FUR SUPERBOARD, |
UK 101, NASCOM 2.

{ALSO AVAILABLE WITH BLANK KEYBOARD
FOR HOMEBREW, NASCOM 1, ETC




LD H (HL) ; packed byte in H and 66
RISH: RR H ; shift right until CB 1C

RRA ;in bits 0-5 A. 1F

DJNZ RISH g 10 FB

AND 3FH , mask out unwanted bits and E6 3F

ADD A20H ; convert to ASCII. Cé 20

JR LODE ; jump to common part. 18 0C
DOPAC: SUB 20H ; adjust ASCII to bits 0-5,A D6 20

LD LA ; and copy into 6F

LD H+0 ; HL. 26 00
LESH: ADD HL HL ; shift left by twice the byte 29

DJINZ LESH ; sequence number. 10 FD

LD B,L ; move lowest bits into B. 45

DEC DE , point to lowest avail dest. 1B

LD A (DE) , byte, get in A, merge any bits 1A

OR H ; from current source byte. B4
LODE: LD. (DE) A ; converted byte to destination. 12

POP HL ; restore source pointer, El

LD AC ; byte indicator to A, 79

AND 83H ;do a“mod 4” on it. E6 83

JR Z,DINC ; skip if UNPAC, byte 4. 28 09

CP 81H ; test to split PAC, bytes 1—3 FE 81

JR C,HINC ; off & skip if UNPAC 1—3/PAC 4. 38 04

INC DE ; lowest bits of PAC 1—3 13

EX DE HL , with trailing reset bits EB

LD (HL) B ; into next empty 70

EX DE HL , destination byte.. EB
HINC: INC ; point at next new bytes. 23
DINC: INC DE 3 13

POP BC , restore count C1

DEC C ; and test for 0D

JR NZ,LOOP ;last byte and 20 C9

DINZ LOOP , repeat if not. 10 C7

RET ; else return. C9

A detail worth noting in PAC/UN-
PAC is the way the Daves decrement
BC and .jump if not zero (DEC C; JR
NZ, LOOP; DJNZ LOOP) having
earlier, at label BINC, incremented B to
adjust BC for the queer decrement.
This code might (or might not) be
preferred on occasions to the code we
have used previously (DEC BC; LD
| A,C; OR B; JR NZ, LOOP) since it
does not use the A register.

Random numbers

Giving Knuth, Art Of Computer Pro-
gramming, Vol 2, Ch 3 as his reference,
Brian Steel of Kingston-upon-Thames
writes:

‘There are two points I think should
be made about the Random Number
routines in July’s “Sub Set”’.

Firstly, in a mixed congruential
sequence:
Xi+l = aXi + C mod M
it is important that ‘potency’ is high.
Potency is the power to which (a—1)
must be raised before it is directly
divisible by M (which it always will be
eventually, if your other criteria are
met); 257 is a bad ‘a’, since a—1 = 256
and 2562 = 65536 or 2! ¢ : thus potency
is only 2. If you choose a = 5 mod 8
you will ensure higher potency (eg, 5,
13,21 etc).

Secondly, ‘a’ should be greater than

0.01M but less than 0.99M for good
results. 257 is less than 0.01%2!6 and
therefore fails here, too.

By observing these guidelines you
have a better chance of getting a good
PRANG, but sadly it can’t be guaran-
teed on these (plus your) criteria alone.
However, no good PRANG has a po-
tency of less than 3, and 5 or more is
desirable for this measurement.’

In fairness to the contributor of our
original Datasheet RAND, he did
suggest better ‘a’s than 257 and two of
them were = 5 mod 8, greater than
0.01M and less than 0.99M. Still, Brian’s
remarks present a challenge waiting to
be met in 8080, Z80, 6502, and M6800
code. ‘Nothing with a potency of less
than 5 will be considered. June’s arith-
metic routines might help Z80- users to
calculate potency.

Andrzej Filinski, of Vedbaek, Den-
mark, became the fourth reader to give
the optimum improved code for RAND
as printed last month.

6502 find

We mentioned haw June’s FIND could
be made equivalent to FOWIA (find out
where I'm at) and give in Y,X the
current program address on return from
the call thus:

PLA ; pull ret addr 68

23 TIGRD SUSTEMIS
APPLE.ITT2020

SOFTWARE SPECIALISTS
MANAGEMENT INFORMATION

SYSTEM (DATABASE)

from £126.00

* Al standard features PLUS

*Powerful arithmetic capability

*Flexible Report Generating

*Quick and easy to use. .

*FREE DEMONSTRATION

*COMPREHENSIVE AFTER SALES

SERVICE

For further details contact:

CC MICRO SYSTEMS.

48 MELROSE AVENUE

PEN-Y-LAN

CARDIFF CF3 7AS

Tel: 0222-495257

ACORN ATOM
Quality software for the
Acorn Atom

INVASION (6K} " £6.00
Fast machine code version requiring only 6K|
total RAM. Uses graphics mode 0.

" TORPEDO (4K) £4.00

Three rows of targets - moving at different
-speeds and in different directions:
BREAKTHROUGH (6K) £4.00

Blast your way through the advancing wall.
ZOMBIE (4K) £3.50

Lure the dreaded zombies into’ the potholes
or you will be eaten,

Figures refer to total RAM required. All
prices include postage.

Educational programs also available. Send
SAE tor details,

ZX81 software available. SAE for details.
J PURVES 12 Stobhill Road

Gorebridge Midlothian EH23 4PL

TAX low byte to X. AA

ﬁ
"ACORN ATOM_———

"UTILITY ROM

INSURE
YOUR COMPUTER

Plugs straight into the Atom to provide 17
new commands including: renumber,
delete, find, auto line numbers, program
compression, disassembler, keyboard
scanning, memory and variable dumps,
and much more. Supplied with full
instruction manual. All inclusive price
£35. Send SAE for further details.

WILLOW SOFTWARE

PO Box 6, Crediton, Devon EX17 1DL

Impact damage, Fire & Theft
Insurance for your Computer Equip-
ment:

£1to £1,500 cover . .. .. £8.00 pa.
£10 (excess) x/s

£1500t0 £2500 ... ... £16.00 p.a.
£15 x/s.

For details:
~ KGJ Insurance Brokers,
6 Hagley Road,| Stourbridge,
West Midlands, DY8 1QG
Tel (03843) 5333/2545

BIG EARS

o

SPEECH L
INPUT

FOR

YOUR

COMPUTER!

BIG EARS opens the door to direct

man-machine communication. The system
comprises analogue frequency separation filters,
preamps and signal conversion, together with a
quality microphone and extensive software.
Words, In any language, are stored as "voice-
prints” by simply repeating them a few times in
‘learn” mode. Using keyword selection techniques,
large vocabularies can be constructed.

Use BIG EARS as a front end for any application:
data enquiry, robot control, starwars the
posslbilities are unlimited...

BUILT, TESTED & GUARANTEED ONLY £49
PRICE INCLUDES POSTAGE & PACKING PLEASE ADD VAT AT 15%

PLEASE STATE COMPUTER: UK101. SUPERBOARD, NASCOM2,
PET, TRS80, ETC.

MICROGRAPHICS

Colour Conversion for .
UK101/NASCOM 1 & 2/ Superboard.
{Modulator included)

COLOUR MODULATOR
RGB in, PAUUHF out

KIT £45
BUILT £60

KIT €12
BUILT£18

Please add VAT at 15% to all prices
Barclay/Access orders accepted on lelephone

W"_L_IAM Dower House, Billericay Road," yiga
STUART

Herongate, Brentwood.
Essex CM13 3SD. N
SYSTEMS Ltd Telephone: Brentwood (0277} 810244
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ZX8l
SOFTWARE

16K ADVENTURE DRUAGHTS

OTHELLO HEXAPAWN
LUNAR LAND TORPEDO
ARCADE GAMES GRAPHICS

Send a large sae for the new
range of 1K and 16K software
for the SINCLAIR ZX81

CDS MICRO SYSTEMS
10 Westfield Close, Tickhill
Doncaster DN11 9LA
Mail Order Only

ZX81+16K
Software

A Cubic Puzzle, Mastermind, Shoot,
Tower of Hanoi, Snap, 4 Century
Calendar, Proverbial Codebreaker,
Moonlander and others,

SPECIAL OFFER: Any 4 of the
above games on a cassette for £3.45.
Base cassette 75p + any above program
at 75p each (min 2).

Will sell listings separately (25p each,
min 2).

Please send large SAE for FREE
catalogue or listings.
Sc 4 FFORDD GERWYN,

ITHENS, WREXHAM, CLWYD

topmark |

computers

NEW ! NEW ! NEW !

APPLE FORTRAN
{Needs language card)

Send only £120 + VAT £18 (Fortran only)

or £419 + VAT £62.85 (complete
system, includes Pascal and language card)
NEW ! NEW! NEW!

NEW ! DOS 3.3 — much improved
capacity £40 + VAT £6.

NEW ! Eurocoltour card — vastly
superior to previous versions £113 + VAT
£16.95

Official Government and Educational
orders accepted,

Contact Tom Piercy at N .
Topmark Computers,. 77 Wilkinson Close,.
Eaton Socon, St Neots, Cambs. PE19 3HJ
Huntingdon (0480) 212563

PLA ; high byte 68
TAY ; toY. A8
PHA ; hibyte tostk. 48
TXA ; lobyteto A. 8A
PHA ; lobyte tostk. 48
INX ; adjusttoaddr E8
BNE,L1 ; of next DO 01
INY ; instruction. C8
L1: RTS ; return. 60

Vincent Fojut from Salford, a member

of the Manchester Computer Club and
local Atom Users’ Group, offers a
different approach to the same task in
our next Datasheet, GETLOC. He puts
the program address in some of the page
zero memory we agreed last month to
reserve for 6502 datasheets. GETLOC is
two bytes more but 6—7 T states-less
than the amended FIND and does not
use the X or Y registers.

Datasheet

;/ SUBr DEPENDENCE: None
i/ INTERFACES: None
;i INPUT:

s/ REGs USED:
i/ STACK USE:
;/ LENGTH: 14
;/ TIME STATES: 25
;/ PROCESSOR: 6502

GETLOC:

A,MO0 and M1.
None

;= GET LOC — Get current program address

,

i/ CLASS: 2

i TIME CRITICAL? No

;/ DESCRIPTION: Gives in consecutive zero page locations the
g/ address of the instruction it is at, after
2 returning to the code that called it.

s/ ACTION: CY<«0

i TA

i A« A+l

] MO« A

dl tA

H] A< A+Cy

H) Ml<« A

Processor must be in binary mode (ie, decimal flag reset)
s/ OUTPUT: MO contains the low order and M1 the high order byte

7 of the address of the current program instruction

Hi (ie, the. instruction immediately following the call

H to GETLOC). The carry flag is always unset,

CLC ; prepare to add with no carry. 18

PLA ; pull return address (low). 68

ADC £01 ; increment address by 1 69 01

STA MO ; and save, 85 ZZ

PLA ; pull return address (high). 68

ADC £00 ; add in.carry 69 00

STA Ml ; and save, 8 ZZ

JMP  (MO) ; return. 6C ZZ 00

Vincent demonstrates GETLOC in
action with a 6502 version of our old
friend the 4-bit binary to Gray Code
conversion, one byte shorter than the
780 and two bytes shorter than the
M6800 version. This 6502 version has
the most significant nibble of the Y

register zero and the least significant
nibble giving the value to be con-
verted on input and returns the Gray
Code conversion in the least signi-
ficant nibble of the register — see
Listing 1.

GYCON: JSR GETLOC 20 XX XX
TYA ; add table 98
ADC £07 ; displacement 69 07
TAY ;tono. in A, A8
LDA (MO0),Y ; get conversn B1 ZzZ
RTS ; value & ret. 60
TABLE: 00 01 03 02
06 07 05 04
B oC 0D OF OE
Listing 1 OA OB 09 08
table for something that is shorter and
caICUIate v quicker when computed, especially if
Iook- up the Gray Code is extended from four to

When he first saw that way of convert-
ing binary to Gray Code in Z80 code,
Dave Barrow was against using a look-up

eight bits.

He spotted that, when converting
from binary to Gray, each Gray bit has
a different state to the corresponding

SOFTWARE

WE WRITE PROGRAMS TO
FIT YOUR REQUIREMENTS
SPECIALISTS IN PET SOFTWARE

ARMBAM LTD

L
& ™ KILN LANE
* 1 LEIGH
" TONBRIDGE
| KENT TN11 8RT

HILDENBOROUGH 832130

Z¥x80 — 81
SOF TWARE

* ZX 80 BASIC Fully disassembled

* ZX 81 BASIC listings @ £7-.00 each

* ZXBUG: Now available for ZX81, also
machine code debugging program @ £7 00
* ADVENTURE: A real machine code
ADVENTURE @ £7.00

* ZXCHESS: The program everyone's: waited
for written in machine code. @ £10.00
Many more games & educational programs
available. Send SAE for further details to:
ARTIC COMPUTING

396 James Reckitt Avenue, Hull,
HUS8 0JR
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binary bit if the next higher binary bit
is set, ie, each Gray bit is the result of
XORing the corresponding binary bit
with the binary bit’s left-hand neigh-
bour. There are hardware circuits to
do this or all eight bits of a byte can be
done in the software:

LD CA

SRL C

XOR C

This code repeated three or seven times
converts 4-bit or 8-bit Gray Code back
into binary, Dave Barrow has based the
next Datasheet, BGCB, on this principle.
Both Z80 and 6502 code is given.

Datasheet

BGCB — Gray Code to and from binary

:/= CLASS: 1
i TIME CRITICAL?: No
J/ DESCRIPTION: Converts binary value to Gray Code In input
& count is 1. Converts Gray Code to binary if
il input count is 3 (4-bit value) or 7 (8 bit value)
iy ACTION: A « Input Value
/] Iterate for input count
il A« AJ2 iunsigned)
% A« nput Value
J SUBr DEPENDENCE: None
s/ INTERFACES: None
;/ INPUT: Z80: Valuein A, count in B
o 6502: Valuein A, countinY
;/ OUTPUT: Z80: Converted Valuein A,B = 0
g/ 6502: Converted Vaiueln A, Y = 0, X = stack pointer ~2
J REGSUSED: Z80: A B F 6502: A YP X
i/ STACKUSE: Z80: 2 6502: 1
;/ LENGTH: Z80: 9 6502: 11
;/ TIME STATES:Z80 — B to G: 55, G to B (4-bit) 97, (8-bit) 181
i 6502 23 45 89
3/ PROCESSOR: Z80 6502
. Z80 version
BGCBZ: PUSH HL 5 E5
LD LA ; store input value, 6F
OR A ; clear carry. B7
LOOPZ: RRA ; shift right. 1F
XOR L ; exclusive OR with input value, AD
DJIJNZ LOOPZ H 10 FC
POP HL ; El
_ RET g c9
; 6502 version
BGCBS: TSX ; index stack. BA
PHA ; store input value 48
LOOPS: LSR A ; shift right, 4A
EOR $0100,X ; exclusive OR with input value, 5D 00 01
DEY B 88
BNEL LOOPS ; DO F9
TXS ; remove input value from stack. 9A
RTS 2 60
- EX DEHL EB
Look-upv Ex . D &
LD A50H 3E5
calculate
Jan Beckman, from Ashstead, writes ADD AL 85
that we should never overlook the LD LA 6F
power of look-up tables when it comes RET ) C9
to getting things done speedily. To The table looks like this:
illustrate this, he uses a look-up table TABLE: ORG nnOOH
to divide four BCD digits in HL by two DEFW 0000H
in 52-61 T states against our previous DEFW 0101H
best (not printed) of 82-93 T states. DEFW 0202H
Jan’s routine does not give a carry signal DEFW 0303H
for any remainder and takes rather alot DEFW 0404H
of space with its 154-byte table in DEFS 6
addition to its 15 bytes of code. It is ... ... .. ... ..
also' highly position-dependent sincethe ... ... ... ...
table must start on a page boundary. ... .. ........
But it is fast. Here is the code: DEFW 4444H
HALFHL: LD DH 54 DEFS
LD H,table hi addr 26 nn DEFW 4545H
LD E,HL) 5E DEFW 4646H
LD LD 6A DEFW 4747TH
LD D,(HL) 56 DEFW 4848H
BIT O,L CB45 DEFW 4949H

NASCOM SOFTWARE

We offer the following quality software for

NASCOM systems:

NASPAS — a 12K PASCAL compiler which

produces ZBO code directly i.e. no -P-code.

The compiler offers floating point and integer

airthmetic, arrays, sets, strings and all major

Pascal statements together with fully recursive

functions and procedures with value and varia-

ble parameters. The object programs run very

quickly. Price: £35.00

NASMON — A new manitor for NASCOM:s,

Occupies 4k and includes a sophisticated

screen editor, a ‘front panel’ mode, blocked and

buffered tape routines and powerful debugging

commands, Price: £30.00 in EPROM

BAS12K — 3 12K BASIC interpreter offering

11 digit precision arithmetic, PRINT USING,

IF. .. THEN. ., ELSE and other advanced

features. Price: £25,00

NASGEN - a fast 3K assembler generating a

full symbol table and with many assembler

directives and commands,

Price: £15.00 on tape, £25.00 in EPROM.

NASNEM — a 2%K disassembler which inter-

faces to NASMON's front panel to produce

single step disassembly, O ptionally it produces

labels and o/p may be directed to 3 text buffer

suitable for NASGEN.

Price: £10.00 on tape, £15.00 in EPROM.

All the above software runs under NASMON

except NASPAS which can run under NASMON

or NASSYS.

All prices are fully inclusive,

FREE: a-free CHESS program with every order

of NASMON.

Full details may be obtained trom:

HISOFT 60 Hallam Moor, Liden, Swindon
Wiltshire.

SHARP M2 80K

Special Programme Package
25 PROGRAMMES FOR £25

HANGMAN. HOME BUDGET. BLOCK ADE.
SPACEPURSUIT. BOMBER. ELECTRONIC-
ORGAN. GRAPHICS. HYPNO. MUSIC.
POKER. OTHELLO.3D MAZE. DUCK-
SHOOT. STAMPOUT. WORLD TIME. PRIME
NUMBERS. BREAKOUT. COLDITZ./SPACE-
FIGHTERS. STARTREK.'PAPERSTONES.
COSMIC INVASION. SNAKE ISLAND CO-
ORDIN WARS, ETERNAL CALENDAR.

LIMITED OFFER SEND CHEQUE FOR £25

TO STENMEAD, 42 BERECROFT,
HARLOW, ESSEX.

NORTHWICH/MID CHESHIRE
CONSULTANCY
BUSINESS SYSTEMS
MAINTENANCE and SERVICE
BUREAU SERVICES

For the personal user our computer
shop is now open

PET/CBM Specialists

Hartford Software Ltd.
63 Chester Road, Northwich,

Cheshire. Tel: (0606) 781156

LCLO=LEVEL MATHS

Send for a FREE Demonstration Program for your
Apple |1 now, to show you how easy, enjoyable but
effective LCL Programs are. LCL TRAINING
PROGRAMS take the beginner, at hisown pace, step
-by-step to O-Level standard. Each includes about
240 problems sound and a game. Revision Programs
set & mark questions from O-Level Maths Papers.

GUN-SLINGER. Logs and Antilogs > 1
GOAL-KICK. Logs and Antilogs < 1.
SWORD-CLASH. Use of Logs in mul-
tiplication, division, roots and powers.
REVISION questions on Logs.

Many more. Send £15 for each program (disc) &
text book set, or £3.50 for Demo Program to
pay for disc etc. No extras (VAT or p&p).

Super

Machine

Code = FOR
Word PET -
Processor

£35 +var l

Al you'd expect in a £75-£150 program, PLUS redefine
keyboard, auto repeat, tape or disk files, old & new
ROMs, PET or ASCH printer, AND 80-column PETS.
‘No need to change when you upgrade. We didn’t
believe it either! £35 tape can be saved to disk, has 80-
column mod listing. £37 disk includes sample files plus
{ull 80-column version,

LIGHT PEN + SOFTWARE — plugs in. £22

PROGRAMMER'S TOOLKIT — 16/32K new ROM:
makes programming less like work! £29

ADVENTURE 1 & 2: authentic Scott Adams 24K
classic games. Each £7 {both, £13)

FANTASTIC MUSIC MACHINE: hardware + soft-
ware to write music on your PET and see it play. Add
small speaker or play through hi-fi. 4 voices. Trans-
pose, change tempo, repeat segments etc just by typing
a row of characters. Save music to disk or tape.
Beautifully simple: write tunes within minutes! Oid &
new ROMs, 8-32K. £37 complete.

Add VAT to all prices please, but postinsurance
included. Unconditional Instant Refund Guarantes
on hardware, also software if not up to description.

Send to G. Ludinski B.Sc {Hons), AMBCS AMIEE.
LCL, 26 Avondale Avenue, Staines, Middlesex.

SIMPLE SOFTWARELTD

15 HAVELOCK ROAD
BRIGHTON, SUSSEX BN16GL
(0273} 504879

Write for more detalils, mors items.
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-1t pays to increase your

PET
POWER

Why not make use of the spare ROM sockets in your
large keyboard PET or CBM machine? Let's take a
look at some of the options:

SUPERCHIP (45} is the most successful British cthp.

It adds many of the features of the 8032 to a 40
column machine, and has numerous other functions
including auto-repeat.

FASTER BASIC (£30) speeds up most BaSIC programs,
cutting running time by as much as half. No knowledge
of Basic is necessary.

PIC-CHIP {£45) makes it really simple to plot points
or draw lines, but it has many other graphic facilities.
Now available for the 8032.

MIKRO ASSEMBLER (£50) really does make machlne
Ianguage programmmg as simple as Basic!

SUPER-PIC (£90) is an unbeatable combination! All
the facilities of Superchip and Pic-Chip in one 4k

EPROM.

We have many other utilities on cassette or disk, in-

cluding SPEEDSORT (£12), DISK SEARCH (£25),

MASTER DIRECTORY (£22)}, DISK MERGE (£15)
and J-K-L which copiles the screen to a printer 1s just
£8 (please state model of printer).

FPrepaid orders are post free. Add 15% VAT.

SUPERSOFT

Dept PG, 10-14 Canr\iﬁg Fioad,
‘Wealdstone, Harrow, Middlesex
Telephone: 01-861 1166.

| LEIS |

Well, we had a fairly mediocre response

to July’s puzzle, proving once again
that the computer would prefer
numerics to alphanumerics. Only 11
entries were received for the word/prime
number puzzle and one of those was
withdrawn when its originator found
that his solution wasn’t a prime number
after all!

There were some very strange words,
too. We decided to ban ‘interestingness’
and although ‘disintegrating’ looked
good, it’s not a prime, The largest word
which fulfilled all conditions was
‘assassinating’, corresponding to the
aumber 2,772,776,528,653, which we
verified as a 13-digit prime. This came
from Mr Brian Stuart of Neubiberg,
Germany, whose prize. will be on its
way soon.

Prize puzzle
Write down eleven thousand, eleven
hundred and eleven. It doesn’t divide

=

exactly by seven — agreed?

Quickie
The members of a philanthropic family
decided to donate £2000 to a group of
worthy charities. Each member con-
tributed an equal portion of the money
and then allocated it among the agreed
charities so that:

a) each charity received a donation of at
least £1 but no more than £12 from
each family member;

b) no two charities received the same
amount from the same family member;
¢) no two family members followed the
same donation pattern. Finally, all
donations were in whole pounds and all
the money was distributed.

How many family members were
there and how many charities?

Answers on a postcard please to:
October Prize Puzzle, Leisure Lines,
PCW, 14 Rathbone Place, London W1P
1DE, to arrive no later than 31 October.

ADVENT AMES

MACHINE CODE PROGRAMS FOR THE "UKIOI
OR SUPERBOARD WITH ANY MONITOR

1. NEW YORK SUBWAY/TROLL'S TUNNEL (£5. 50)
Overcome the trolls, stone giant, and mariy|other
monsters to escape frcm an underground prison.
2. ZOMBIE FOREST/VAMPIRE CASTLE (£5.50)
Survive the servants of the Evil One, and rid '
the forest of its dark curse. .
3. KY, TEMPLE OF THE DRAGONKING (£5.50}
With strang shield and pulsating sword, slay the
dragon and liberate ypur people.

EACH ABOVE PACK HAS TWO
8K PROGRAMS

4, ALIEN ADVENTURE 16K (£6.00)
Your spacecraft is stranded on an asteroid in deep
space, Escape is possible, but not easy.

TWO OR MORE PACKS — ' LESS 20%

From Mr M Perkins, 290 Station Road,
Stechford, Birmingham B33 8QR

7

{ Oualutg support for; ATOM

{2x80 ACTION ! ZX80
2 games per cassette - foronly £4!! \ Z X8}
Flicker-free action games for your IX80.

Only 1K RAM needed, and the original (4K) ROM.
Cassette C80A: BRKOUT - - ----- ACK-ACK £4-
Cassette C80B: SHELL GAME - - - - INVADERS 4-

The ZX80 Magic Book

** WITH 8K ROM / ZX81 SUPPLEMENT **

Games programs, computer music, Converting programs
written in other BASICs. Improving the picture, RAM
and 1/0 circuits, and much more. £4.75
Getting Acquainted with your ZX81

A Tim Hartnel) masterpiece.
23+23 WAY 2x80/81 EDGE CONNECTOR SOCKET

ATOM CASSETTES ; £5 each

caar: BREAKOUT + CUPBALL+3D MAZE+SIMON 2.
caaB: PINBALL*LETTERS +SPACEWAR+DRIVE
Both tapes need 1K VDU + 5K text RAM

The ATOM Magic Book

A wealth of games and other programs; storing speech
in your ATOM, converting programs written in other
BASICs, tape recording hints, plus many other useful
hardware and software tips. £5.50
16/32K ATOM RAM Boards from £59.50
Single Eurocard, can fit inside Atom's case. Built &
tested. Also suitable for other 6502/6800 computers.
Bare PCB only £23. S.a.e. for further details

ALL PRICES INCLUDE U.K. P&P + VAT WHERE APPLICASLE

£4.95
£3.50

. “PROGRAMS

TRS-

80

Sailing Simulation
by Frank Hope

This program simulates sailing various
types of dinghy to varying standards. As
far as possible, it follows good sailing
techniques. All the knowledge required
to use the program is included in the

glossary of technical terms and you are
strongly advised to study this carefully,
since normal club practice can differ
from the RYA’s recommendations. The
program occupies 20k.

1 POKE16396, 233 60TQ290

=0
3 IFNC=1THEN278

PRINT?643,"D. HAVE A REST PERIOD.";
S GOSUBR123: IFNN$C>"A"ANDNN S
7

& BOTOS

“B" ANDNN®<

N="E" THEN24

9 IFQ2<>1THENISELSEGOSURL1Q
10 GOSUBB3:GOTO2

11 IFP1=1THENP%=1:G0SUB110
12 IFP1=1THENZ

14 P9=13GOSUR112
18 GOTO2

2 J1=0:J2=03J3=03J4=0: J5=0:36=0:J7=0: D1=0:D3=0: DT=0: D&=0: D7=01 P2=0: B1=0; Q4-0: PO1

4 GOSUB118:PRINTI259. “STUDY THE TECHNICAL DATA, ";sPRINTI323,87%;:
ABT OFF."; sPRINT2315,“B. SEE A DOCTOR. "3 :PRINT?579,“C. WAIT FOR FINE WEATHER.
IPRINT?7Q07, "E. SEE THE GLOSSARY.*“
>"“C"ANDNNE< >"D"ANDNN$< > " E” THENGOSURSFEL SE

7 IFNN$="A"THENBELSEIFNNt="B“THEN11ELSE IFNN$

8 IFN1=1ANDC1>30RN1=2ANDC1 >40RN1=3ANDC1 >STHENQ2=]

13 IFP1=2THENGOSUE107ELSEIFP1=3THENGOSUB108

16 IFN1=1ANDC1<40RN1=2ANDC1<SORN1=3ANDC1<&THENR4=1EL SEQ4=2

PRINT?451. "A.

i 1GOSUB1 1

“C"THEN16ELSE [FNN$="D" THEN19ELSEIFN

TIMEDATA Ltd. 57 Swallowdale, Basildon , Essex

APPLE DOS 3.2

PERSONALIZED DISKETTE
SERVICE

Your own DOS commands to order
Flashing Disk Volume to order
Flashing Disk File to order
Free Sector Count in DOS
SIMPLE LETTER WRITER
(Disk only)
for Apple/Paper Tiger Printer Uses
9%’ computer paper Enchanced mode
for Letter Heading 96 character line
Lower case with Lazer's |/c adaptor
SAE for details
MAIL ORDER ONLY
KWOKSONIC 27A ORCHARD ROAD
BROMLEY KENT

ZX80/81 DATABASE

AAA S AN ANNESSNRSSNSaS

F YWY LA J

For serious 8K ROM/16 RAM users,
DATABASE blends Basic menus with over
1K m/c logic to give dynamic file of
name/address/interest codes/text. Select-
able display formats include address labels
for printing. Search any element type by
any key. Beautiful to use, and very fast.
All file data is packed mto a single string
whose length is automatically altered for 0
to 500+ entries, Tape and full document-
ation. ... £10.

SAE for full catalogue of Action games,
Magic Cube, Disassemblers. . for 4K or 8K
ROM,Sinclairs.
CAMPBELL SYSTEMS dept PCW, 15
Rous R, Buckhurst Hiil, Essex 1G9 6BL.
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PROGRAMS

®| 7 cosuei10:Gosuess ®
18 GOTO2
@| 19 IFP1=1THENPS=

'
20 IFP9=1THENGOSUR110 [ ] s
21 IFP1=1THEN2ELSEIFP1=2THENGOSUB107ELSE IFP1=3THENGOSUR108 ‘ t c e n t re

22 P9=13G0SuUB112

®| >3 cotoz s -
24 GOSUB118: IFN1<2THENZSELSEPRINT452, "YOU SHOULD'NT NEED 1T.";:QS5<1:GOSUB110:GO - OVER 1500 PROGRAMS

102 *

® | o5 PRINT259, "SPRING = VERY HIGH/LOW. RINT@D, "NEAP = SMALL HIGH/LOW."33iPRIN P FOR CBM/PET D
T9387, "FLOOD = COMING IN.";:PRINT2451,"EBB GOING OUT. "y :PRINTS515, " FORCE NOW INCLUDING ENHANCED
= WIND SPEED. "y:PRINT®SB81,"3 IS ENOUGH FOR YOU."; ‘MICRO-POOLS PACKAGE

®| 26 PRINT2643, "WIND DIR. = WHERE IT COMES”$:PRINTD712,"FROM. E.G. THE EAST."y:GOS ® (Sole UK Distributors)

UB120 PLUS
27 GOSUB101:FRINT@258, "BAROMETER = WEATHER GUIDE. *;:PRINTd322, "FALLING = BAD W HEAPS OF GEAR AT REASONABLE

@ | EATHER.";:PRINT®386, "RISING = GOOD WEATHER.";:PRINT?450,"EEATING = 45’ TO T PRICES FROM CASSETTES TO
HE WIND."::PRINT@514, "REACHING = ACROSS THE WIND."; ® COMPLETE SYSTEMS
28 PRINT9378, "RUNNING = FROM THE WIND.";:PRINTO642,"C.BOARD = A MOVING KEEL.

@ | 3:PRINTO706, " (CLOSE HAULED = FULLY DOWN).";:GOSUB120 WHATEVER YOU WANT/
29 GOSUR101:PRINT258, "REEFING = REDUCE SAIL.";:PRINT322, "MAINSAIL = BIGGEST S ® WHOEVER MAKES IT IT'S
AIL."; : PRINT?386, "RUDDER = STEERING GEAR.";:PRINT@4S0, "FLATTEN = TIGHTEN SAIL PROBABLY IN OUR MASSIVE
. "5 :PRINT@514, “FULLNESS = SLACKEN SAIL."; RANGE & OUR CATALOGUE IS

®| 30 PRINT2578,"JIR = SMALL FRONT SAIL.";:PRINT®642,"TRANSOM = BACK VERTICAL ® UPDATED ALMOST DAILY.
";1PRINT9717, "SECTION OF BOAT."3aGOSUE120 SEND 20p STAMP FOR YOUR

o 31.08UBIONPRINTSA7, - TIDAL CALCULATIONS. "y sPRINT194,"D. OF u. = Wi —LW/ 128 TR+ FREE COPY!

PRINT9322, "TWELFTH RULE (TR) :-"3:PRINT®352,"1 HR. AFTER LW = 1";:PRINTOS |g
" ™ o © .5 ™ N MOST MICROS BOUGHT
16,"2 ND.  —i- = 3°;:PRINT@580, "3 RD. -1 = 6°;:PRINTD634,"4 TH, -
T ey ’ R ’ SOLD, REPAIRED

®| 32 PRINTD708,"5 TH. -2 = 11";:PRINT®772,%6 TH.  —:i— = 12 op Rovalities paid on reall

33 GOSUR120: GOSUB1G1sPRINT67, "  SPEED CALCULATIONS. "j:PRINT®323, " IF WITH THE T L4 u DRICINAL gmgmms_ y
RINT387, "SAILING TIME = T/ (BS+TE)";:PRINTOS1S, "IF AGAINST THE TIDE end castte

@| THEN")IPRINTOS79, "SAILING TIME = T/(RS-TS)"33GOSURL20 =

34 GOSUR101:PRINT267," BEARING CALCULATIONS."y:PRINT®322,"IF V. = EAST ADD IT TO ® 26 ALBANY ROAD
C.B.";:PRINT®386,"IF D. = EAST ADD IT TO C.B."; :PRINT9S14,"IF V. = WEST TAKE FR RAYLEIGH ESSEX

@| 27 C.B."i:PRINTIS78,"IF D, = WEST TAKE FROM C.B.";:GOSUB120 d Callers strictly by appointment_
35 GoTO2
Ll (0268-774089) 1pm - 8pm Mon - Sat
37 GOSUR87 ‘awodjem saurnbua 1eeaq

®| 33 GOSUB134:GOSUR119: PRINT194, "YOU MUST TRAVEL ":Rs: °

39 PRINT2322, "ARE YOUR SAILS SET FOR 1-";:PRINT3390, “A. BEATING. "3 :PRINT2454, "E.
REACHING. "; : PRINT2518, "C. RUNNING."; :PRINT2642,58%;

[ ] :(1) gg?gséZl IFNN$<>"A"ANDNNS< >" B" ANDNN$< >"C"” THENGOSUB??EL SE42 Y BUSINESS & COMPUTER

42 IFNN$="A"THENASELSE IFNN%="B"THEN44ELSEIFNN$="C"THEN4S .
@®| 33 s1=1:N1s=" CLOSE HAULED P SERVICES
T ST 292 Caledonian Rd, London N1 1BA.
- 3 B ol
@| 6 V=V7:GOBUB106: GOSURL 19: PRINT258, "CENTRE BOARD POSITION. " :PRINTa386, "SHOULD & Tel:  01-607 0157 (24-hour Answer-
IT BE 3-"31PRINT®455, "A. NEARLY UP."j:PRINT@S19,"B. FULLY DOWN.";:PRINT3583, "C. ing Service)
HALF DOWN."; :PRINT3700,58%;
@| 7 GOSUBIZ21: 1PN "ATANDNNSC> B ANDNNS < > C THENGOSURTFEL SE 49 We are
48 6OTO47 °® Micro-computer Consultants
49 IFNN$="A"THENSOELSEIFNN$="B"THENS1ELSE IFNN$="C"THENS2 & P
| so mi=1:n14=" ALMOST UP "150T053 rogrammers
@] 51 m=2N1s FULLY DOWN  “:GOTOS3 [ ] - and specialise in industrial
52 M1=3:N1$=* HALF DOWN " : A e
53 v=vB:GOSUB106: IFO1=1ANDR1=1ANDS1=1ANDM1=20R01=1ANDR1=2ANDE 1 =3ANDM1=10RQ1=1AND & commercial programs written to clients
®| Ri1-3ANDS1=2ANDM1=30RR1=1ANDRI=4ANDS1=2ANDM1 =3 THENS? P specifications.
54 1FQ1-2ANDR1=2ANDS1=1ANDM1=20RD1=2ANDR1=1ANDS1=3ANDM1=10R01=2ANDR1=3ANDS1=2AND VAT & Post incl.
° = ?33‘3112333’31@333’?‘IZSB'»‘:T‘:S’;ST“ZNW 4ANDS1=3ANDM1=10R01=3ANDR1=1ANDS 1=2AND ‘ Cexin CaElEsy peoe
5 = =3 - = = = = a2 ® :
M1=30R@1=3ANDR 1 =2ANDS 1 =2ANDM1=STHENS? Vehicle Cost Analyser 2 EZ.S'O())
S6 1FD1=4ANDR1=4ANDS1=1ANDM1=20R01=4ANDR1=3ANDS1=3ANDMI =10RG1=3ANDR1=2ANDS1=2AND Book Keeping (min 48k & drives,
@| M1=30R01=4ANDR1=1ANDS1=2ANDM1=3THENS® ® £150.00
57 P2=1:GOSUB110 Please ask us for fuller details of the
Eg é;gﬁ;:;’;ﬁ:\?g above. All are disk based for the TRS-80
=) H =
®| 0 Lo-1:G0SUBL18: PRINT245S, "HERE WE GO {11"; : GOSUB138 ® Model t or IIl. Please state your DOS
61 GOSUB229: IFD3=1THENG3ELSE 1FD2=10RNC=1 THEN278ELSEGOSUB243: IFD3= 1 THEN63ELSEIFD2 when ordering. Apple |1 versions soon.
@| =10RNC=1THENZ7SELSEGOSUR2541 IFD3=1THENGIELSE IFD2=10RNC=1THENZ7BEL SEGOSUBZ64 : IFD3
=1THENG3IEL SE IFD2=10RNC=1THEN278 ®

62 GOSUB133: GOSUR148: GOSUB129: GOSUR102: GOSUB?2
63 IFD2=10RNC=1THEN278EL SE IFD3=0THEN&6SEL SE IFD3=1 THENGOSUR118: PRINTRE ., "WE ARE GOI

®| G ASHORE '!"; : GOSUR138: GOSUR74 ® APPLE II SOFTWARE
64 PRINT625,0%3 1 PRINT2689, 0% : PRINT?753, 0%; : G0SUBBS: GOTO2

65 IFD2=10RNC=1 THEN27BELSEGOSUB1 18: PRINT®262, "YOUR DOING WELL "5 tPRINT324, "WE
@®| ARE OUT ON THE OPEN";:PRINT®387, "SEA. FROM NOW ON YOU NEED"::PRINT9456,"TO KEEP ® AT R EDUC ED PR IC E S
ALERT. "3
66 KJ=1:L0=0:PRINT?579, "STUDY THE TECHNICAL DATA..”j:GOSUR120 5
@ | 67 D3=0131=0:12=01J3=0: J4=0: J5=0: J6=0:D1=0: D3=0; P2=0 ® MAGIC WINDOW — word processing system £75.00
G2 O OR ARV ) il el VISICALC DOS 3.3 — financlal modelling package £120.00°
69 GOSUB229: IFN1=1ANDD3< >1ANDC1 >SORN1=2ANDDT< > 1ANDC1 >60RN1=3ANDDI< > 1ANDC1 >7 THENG VISICALC DOS 3.2 £75.00
@ | 0suB97? . INFORMATION MASTER — menu driven. Create dats
70 IFD3=1THEN&3ELSE IFD2=10RNC=1THEN278ELSEGOSUB243: IFD3=1THENGSELSEIFD2=10RNC=1T ® "'f& ‘Semh files and format reports on record selection S
HEN278EL BEGDSUE254 : IFD3=1THEN6IELSE IFD2=10RNC= THEN278EL SEGDSUER64: IFD3=1THENG3E A Ten reorganise, subdivide, -
@ | LSEIFD2=10RNC=1THEN27BELSEGOSUB1 33, GOSUR94 or merge existing INFORMATION MAS TER files £50.00
71 JFD2=10RNC=1THEN278ELSEIFD3= 1 THEN63ELSEGOSUB1 29: GOSUB102)GOSUB112 [ ] TRANSIT ~ link INFORMATION MASTER files £26.00
72 IFKL=1THEN284 DOS PLUS — flips between DOS 3.2 and 3.3 £18.00
73 G1T067 QUICKLLOADER - rapld load from diskette - £18.00
® | 74 GOSUR122:PRINT®709,STRINGS (19, 191) ; : POKE16068 ., 139: PRINT9644 . STRINGS (6, 143) 5 : P P9 APPLE PROTECTOR |11 ~ protects sgainst copy proge £55 00
RINT®581,STRINGS (5, 191) ; :PRINT?518, STRINGS (4, 191) 3 : FRINT455, STRING$ (3, 191) ; : PRI :UPER DIISK COPY 111 — capies DOS, files, all disk £2300
NTP392, STRING® (2, 191) ; : POKE1568%9, 191: POKE15625, 170 rogramming _ 20,00
@ 75 PRINT2651,STRINGS (10, 133) ; : PRINTIS87, STRINGS (9, 191) 1 : PRINTIS2S, STRINGS (8, 191) ® %:?_'Tfni;s;a":::;::“ng::g::::Erfuva'ns £70.
1+ : PRINTP459, STRINGS (6, 191) 3 : PRINTI3S, STRINGS (4, 191) ; : PRINTAI31, STRINGS (2. 191) ; : APLUS — Structored BASIC for Apple- soft
POKE 15627, 191 : POKE15627, 191 : RETURN CRAE — Copy. Append, Renumber etc.
@ 76 PRINT3241,0%; :PRINT®305. D%: : PRINTO369.0%; : PRINT433,043: PRINT497, 0%; : PRINTIS PS CRAE AND MCAT — as above, plus Master Catalog
HI.RES CHARACTER GENERATOR —~ from Programma
T FUNCTION PLOT — also from Programma

Gamas
GERMAN WHIST — aur awn and very good £9.95

 —
f = Pick 2 B for your 680076808 System!
f 1ICCS‘H0“ e compatible 5 floppy disk THREE MILE ISLAND fé?; gg
controller bnre PCB _£35.00 WIZARD AND PRINCESS £1
| —as above assembled and tested with 1771 chip £140.00 HYPER-HEAD-ON §|S O [ALIEN RAIN S
Low cost cassette software 2, ggggg%z(ﬁ: e el e a5 E12.90] ALIEN TYPHOON £13.00
M, uses 2114's, L MYSTERY HOUSE £12.00 | CRIBBAGE £12.00
10 2k ZX81 programs — 10 1k ZX80 & glskﬂs%ge:g: St:gl:ém e £35.00 SNOGG LE £12.00| FASTGAMMON (il
rograms -~ as above, assembled, fully socketed with 16k RAM £150.00 SPACE EGGS £13.00 GAL:C;:C$MZIRE | g: _go
Prog 4. CHO20 6800 chip set, 6800 6810 6820 STAR CRUISER £12.00 g:tAngg R:\/gESTI:ON o m%'oo
ZX80 Underground Quest 16k — ZX80 6875 6850_,,,,,,,,,,&. .= ‘}g'ﬁg GALACTIC REV 62
5, CSHO021 Molex eonnectors, female, pack of ten .
ﬁd"e"g‘:‘;rg(; 6k " 6. CSHO022 Molex connectors, male, pack of ten £250 HI-RES SOCCER &1
4 .00 to members . ' '
i d hnical fa‘m’fbi“.?d MPB(Z 6800 CPU MPA/2£11.00 All software is on diskette, and most requires 48k RAM,
Also newsletter and technical support. 4.20  (assembled) £75.00 Please specify whether DOS 3.2 or!DOS 3.3 format.
Membership: £6 UK £10 Overseas (Bl aREs My JRees .Add 15% VAT on allipurchases, and 60p extra for
Send stamped addressed envelope for B ] : postage and packing for orders below £25.00,
f?‘ rther details to: all the above PCB's are offered st & fraction of their original cost. Callers o0 Y i Tme T Bhare
: ggo‘:’]'cgz(:sa?;mmbm_ dissasembles 6&(}9I 5’; oo, " Wilmslow 524228
David Blagden on FLEX 5" or 8" disk. it's DYNAMITE!!
ZX80/ZX81 Users Club, Please add VAT at 15%, prices Include postage. 0CCAM SOF'TWARE !
PO Box 159, COMRUSENSE LTD, PO BOX 169, Palmers 13 Hawthorn Grove Wilmslow, Cheshire,
Kingston Upon Thames, Surrey KT2 5UQ G"i’li:???:f;#}“ﬂﬂ:‘ﬁ;‘ SK9 5DE
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O systems Itd.

VERY HIGH RESOLUTION FOR NASCOM 2
380 x 220 individually addressable points

FEATURES:
- fully bit mapped from dynamic
RAM

« software controlled
- software supplied for point-
plot, line-draw, — block
shading and display control
+ :mixed text and graphics.
* real time plottin
* display size variable to suit
memory available .
Price. .. .. £55 + 15% VAT (post free)
EPROM PROGRAMMER FEATURES:
* programs: 3-rail 2708, 2716 2716, 2516
and single rail: 2758, 2508 2732, 2532
* EPROM type selected by plug-
in modules — 3 modules
supplied with simple wiring
diagrams for all EPROM

types
- driven from NASCOM 1 or 2
PIO

* powered from NASCQOM and'
transformer supplie
* software supplied for READ/
PROGRAM/VERIFY
** CAN BE USED WITH OTHER
MACHINES WITH 2 PARALLEL PORTS
Price. . . . . £63 + 15% VAT (post free)
Both products built & fully
tested supplied with comprehen:
4 sive documentation and full

instructions for simple install- g
ation A
Send SAF for free data sheets et o]

AVAILABLE NOW direct from:-

8 Laleham Ave., Mill Hill London NW7 3HL,
Tel: 01-959 0106

‘SEE US AT THE PCW SHOW STANDS T8/9’

SPECIALISED ELECTRONIC
CIRCUITS

Do you have an idea for a circuit
which vyou have difficulty in
implementing?

We undertake all types of circuit
design from initial concept through
circuit diagram to completed board.

New Bungalow
Essendine Road
Ryhall
Wenleystorm S’am ’O’d
Limited Lincolnshire
Micro Computer Systerms. Tel:0945 71 2741

RAM BARGAINS

4116—200ns 90p each.
EPROMS 2716—5v—450ns £2 .50 each.
2732—-450ns £7.00 each.

ATHANA FLOPPIES

MINIS — with free plastic library
case.

S/S—S/D £19.95 for 10.
D/S—D/D £25.50 for 10,

S/S — Quad Density. £28.50 for
10.

All with Hub Rings.

8" DISCS

S/5—S/D £19.95 for 10.
S/S—D/D £25.50 for 10.
D/S—-D/D £28.60 for 10.

All other disks available. Add 50p
p&p for chips and £1.00 for discs
+ VAT @ 15%.

Dept PW, Opus Media Supplies,
10 Beckenham Grove, Shortiands,
Kent.

Ring 01-464 5040 or 01-467 9309

PROGRAMS

® 61,0%; : PRINT625, 08; : PRINT9689, 0%3 1 PRINT2753, O%; sPRINTI817, 0%; : RETURN
77 HE="":NN®$="": PRINTCHRS (15); pu

78 H&=INKEY #: PRINTCHRS (143) : s FORX=1TO103NEXTX : PRINTCHR$ (8) 5.

79 IFH$=""0ORH%=CHR$ (10) THEN7B8

® | 50 1FHE=CHR® (13) THENRETURN

81 PRINTH2: : NNS=NNS 1 1I$ ®

82 GOTO78

® | Bz C1=RND(B):FORZ> =1 TOX: PRINT@VS,0%: : GOSUR135: PRINTIVS, " FORCE ":C13:PRINT®

"5 : GOSUB1X5: NEXT ©

B4 V=V3:01=RMD(4):1FQ121THENN1¢=" NORTHERLY “ELSEIFR1=2THENN1$=" SOUTHERL'Y

[} “ELSEIFO! = :THENN1$=" EASTERLY “ELSEIF@1=4THENN1$=" WESTERLY i

85 GOSUB106:V ~'4:D1=RND(3): IFD1=1THENN1$=" FALLING “ELSEIFD1=2THENN1$=" R ©

ISING "ELSE [FD1=3THENN1$=" STEADY o

@® | 86 GDSLIB106: RETURN

87 IFE%>7THENZ1=RND(2)CLSEZ1=0 ®

BB IFES<8THENZZ=RND(2)

89 IFZ1=1THENN1$=" SPRlli- FLOOD "ELSEIFZ1=2THENN1¢=" SPRING EBE "

90 IFZ2=1THENN1$=" NE~F FLOOD  “ELSEIFZ2=2THENN1%$=" NEAF EBB i

91 V=v9: GOSUB106YRETURN =

92 GOSUB136:GOSURY 18: P=RN)(120) : IFP>9STHEN167ELSE IFP >90 THEN1 78ELSE IFF >84 THEN1B1E

® | | SEIFPIBOTHENZ19EL SEIFF>70THEN MISELSE IFP>6STHEN21 7ELSETFP >SOTHEN22S

93 RETURN ®

94 GDSUBI136: GOSUR] 18: Y=RND(100) s TFY>93THEN1 74ELSEIFY >B88THEN181ELREIF Y >78THEN185E

@ | LSEIFY>70THENIBIELSE IFY >60THENI®1ELSEIFY>SSTHEN197ELSEIFY >45T541 4SELSEIFY >35THEN

205 Y
95 IFY>30THENZ0SELSEIFY >2STHEN21 OELSE IFY>20THENZ212EL SE 1FY »1 STHENZD 1 FELSEIF Y > 10THE

®| nz21
96 RETURN ®

97 GOSUEI36: GOSUR! 18: U=RND (100) : IFU90THEN173ELSE IFU>70THEN18SELSE IFU>S0THENI91E
@ | LSEIFU>30THENZOSELSEIFUS I STHEN2 1 2ELSE IFU>OTHEN217

98 RETURN °
99 GOSUBIO0: PRINTAL , " INCORRECT INFORMATION PLEASE TRY AGAIN. *::GOSUEISA:GOSUB10
0:RETURN
® | 100 PRINTB98, CHR* (31) : RETURN
101 SS$=STRING% (28, 32) : PRINTD194,55%; : PRINTI2S8, 55%; : PRINT@I22, 55% ; : PRINT386, SS
43 tPRINTDA50, 55%5 1 PRINTS14,55%; : PRINTD578, 5583 : PRINT2642, 554y 1 PRINT@706, 5583 : PR
® | INT?770,55%; : RETURN
102 IFB1=1THENY2=SELSE IFB1=2THENY2=BELSE IFB1=3THENY2=12ELSE IFB1=4THENY2=15ELSEYZ (@

=2Q

[ ] 103 FORX=1TOR4: A2=A2+1:PRINT®121,A2; :FORY1=1TOY2: NEXTY1sNEXTX:1 B1=0
104 IFKJ=1ANDAZ>SOOTHENKL=1 ®
105 RETURN

® 106 FORZX=1T03: PRINTSV,0%; : GOSUB135: PRINTQV, N1 %; : GOSUB135: NEXT: N1$="": RETURN
107 V=V63P1=1:N1%s" HEALTHY " : GOSUB10&: 0R%=0%: RETURN [ J
108 :N1#=" POORLY ":GOSUR104: 093=0%: RETURN

® 109 :N1$=" VERY POORLY "i1GOSUB10&:09%=0%:RETURN
110 IFP2=1THENDF$=00%ELSEIFQ3=1THEND?$=01¢ELSE IFQ4~=1THENOF$=024EL SEIFWO1:= 1 DRWO2= ®

20RWOT=10RAS=1THENO9%=03$EL SE IFQ4=2THEND9$=04$EL SE IFQ2=1 THEND?$=05$ELSEIFP9=1THE
NO9$=06$ELSE IFPO1=20RP01=3THEND?%=07$EL SE IFP3=1 THENO9$=08$

® | 111 FORZX=1T03:PRINTPB17,09%1 s GOSURIIS: PRINTaB17,0%: sPRINTR881,0%; : GOSUB135: NEXT
112 IFWO1=10RWO2=20RWO3= 1 ORO2=10RG3=10RPS=10RQ4=10ROS=10RP2=10RPD1=20RP01 =3 THENA
1=A1+20:PRINT?114,A1; : GOTO114

®| 113 A1=A1+1:PRINTD114,A1;

114 IFWO1=10RWO2=20RWOS=10RD2=10RD3=10RPS1=10R04=10RES= 10RP2=1THENSC=5C+1 L
115 IFN1=1ANDSC>40RN1=2ANDSC >SORN1=3ANDSC >2THENNC=1

@] 116 P2-0:03=0104=0: WO1=0: WO2=0: WOS=0s Q5=0: 02=0:P9=0: PI=0:PO1=0: 09%=0%

117 RETURN [ J
118 GOSUB101:PRINTDA," READ THE FOLLOWING "5 :RETURN

® | 119 GOSUB101:PRINTDA, " ANSWER THE FOLLOWING *;:RETURN
120 GOSUB1001PRINTIL, “TO CONTINUE PRESS <ENTER> "::GOSUE77:GOSUE100: RETURN o
121 GOSUB100:PRINTAL,"TYPE A LETTER FROM A -- C " :GOSUB77$GOSUB100: RETURN

@® [ 122 GOSUR101:PRINTDA," STAND BY FOR ACTION  “::RETURN
123 GOSUB100:PRINTIL, “TYPE A LETTER FROM A =- E ";1GOSUB77: GOSUK100: RETURN ®
124 GOSUR100:PRINTIL, "TYPE A LETTER FROM A —— D "j:GOSUR77:GOSUE100: RETURN

@ | 125 P2=1¢GOSUB1 10:RETURN
126 P2=1:GOSUR118:FRINT2452, "YOUR NOT GOOD ENDUGH. "
127 P2=1:G0SUP118:PRINT®452, "IT DDES’'NT HAVE ONE
@ | 128 P2=1a6OSUE110: RETURN

129 09%=0%1GOSUR74: IFS1=2ANDJ 1=0ANDJ2=0ANDJI3=0ANDJIS=0ANDJ 7=CANDC | >2THENE1 =1ELSE I
FN1=1ANDS1 =1ANDC1 >20RN1 =2ANDS1 =1ANDC 1 >30RN1 =3ANDS1=1ANDC 1 >4 THENB1=4ELSEIFS1>1AND | @
Z1¢3ANDC1 >2THENB1=2ELSER1=3
® | 130 1FB1=1THEND9$=54 $ELSE IFR1=2THENO9$=S24$ELSE IFB1 =3THEND9$ =53¢ ELSEIFB1 =4 THEND9$ >
=S1%
131 GOSUB110:09%=0%
@ | 132 RETURN

: GOSUB1 10: RETURN o
5 :05=1: GOSUB110: RETURN

131 GOSUR110:09%=0% ®
132 RETURN

®| 133 GOSUR118:PRINT259, "STATUS REPORT :-—-";:PRiNT387, "DIRECTION, = "R$:1PRINT
451, "MAINSAIL. = “T1%§:FPRINT@S1S, "J1B. = “T3%3:PRINT?579. “SPINNAKER. = “T |@®
4% : FRINT9643, "TRAPEZE . “T2%; : PRINT270%, "RUDDER, = “TS%; : GOSUR1 20: RETYKN

@®| 134 R1=RND(4): IFR1=1THENR®="NORTHWARD. "ELSEIFR1=2THENRS="SOUTHWARD. "ELSE 1FR1-.TH
ENR$="EASTWARD. "EL SEIFR1=4THENR$="WESTWARD. " : RETURN o

135 FORX=1TO350: NEXT: RETURN
o 136 FORX=1TO1000sNEXT: RETURN
137 FORX=1TO3000: NEXT: RETURN »
138 FORX=1T01500: NEXT: RETURN

® 139) T1=RNP(10): I2=T1+RND(20) : I3=RND(8) : I4=RND(12) : IS=14+RND (&) : 16=(I5-14) : ES= (1.
-I1

140 IFI16=1THENH1=1ELSEIFI6=2THENH1=3ELSEIFI6=2THENH1=6ELSEIFI6=4THENH] =9ELSEIF 16
=STHENH1=11ELSEIF 16=6THENH 2

® 141 E1=RND(2): IFE1=1THENC1¢="A.M. "ELSEC1%="P,M. "
142 W7=(((I2-11)/12)XH1)+1I3+.5 ®
143 GOSUR101:PRINT®47," TIDAL CALCULATIONS. "; :PRINTD258, "HIGH WATER (H.W.) "oz

® PRINTUSINGL1; 12; : PRINT* M. ";:PRINT®322, "LOW WATER (L.W.} =";:FRINTUSINGL1%:11
:PRINT™ M."; :PRINT®3864, "DEPTH OF WATER AT"::PRINT450, "CHART DATUM. (CDW) ="; ®

144 PRINTUSINGLI®;133:PRINT® M, ";::PRINT®514,"TIME OF LOW WATER ="]IPRINTUSI|:JGL15

ZX80-81 SOFTWARE ol

The small computer language of the eighties!

Many games, Educational and Uulity programs available for XForth

ZXB0 and 2X81. Greatly enhanced version of FIG stan-
“ZXBO-BASIC™, as reviewed by Sync, a dissasembled listing i

of the 4K BASIC, with Hex, Assembly, Cross reference table dard Forth. Includes screen editor for

and annotations NOW only £7.00 cursor addressable VDUs. Introductory
ZXBUG - a machine code debugging program, runs in 4k offer £25
or lEk, it allows you 10, set registers, set Quit points in Resident assembler for 8080 mnemonics,
machine code programs, run programs, display only 64 H

bytes in Hex or charactors, display registers, search for byte eas»ly extended for Z80 N .add =
or word, copy a block of memory, set a block of memory to Send S.A .E. for more details on this and

any valve. Utilises INICEV3 and scrolls screen even on 2XB1

New low price £500 other Forth products,
ew low price
Other programs include, Startreck, Sword of P M Please add £1/order P&P. Prices are for

: " ) - ” -
Wumpas and many more! B LU S CP/M2.2x on North Star 5 discs. Other

P/M form -
Send SAE for latest catalogue, or orders to: e ormats and North Star DOS

. . send S A E.
fgr further details and quantity ARTIC COMPUTING A.L.M. Research, 20 Montague Rd,
discounts. 396, James Reckitt Ave, Hull, HU8 0JA , Cambridge CB4 1BX
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PROGRAMS

5I14::PRINT" "3 i :PRINT9643, "CALCULATE THE DEPTH OF"; : PRINT2706&. "WATER AT":14;"

®| ir/S AFTER L.W."; ®
145 FRINTD900, "STATE THE DEPTH OF WATER (DOW). *;:GOSUE77:GOSUE100

146 IFVAL (NN%) =W7THENQ4=2EL.SEF2=1

®| 147 GOSUE110:RETURN ®
T R EREE s T e e ARl Elactronia Seadiges - (o ndaRN R
@| 150 IFNZCIANDC!<3THENRI=RI+RND (2) ELSERS=R1+RND (3) +1 ® are specialists in the repair 2nd service of
151 IFR2=1THENG7=R4/ (R3+R1)+.S Commodore Pets.
152 IFR2=2THENG7=R4/ (R3-R1)+.5 We offer a fast on-si ervi B
153 GOSUB101:PRINT?67." SPEED CALCULATIONS.";:PRINT2258, "HOAT SPEED (BS) =":R3; Ty 4 o -st;te seddiie, 1oF IR
® |  NOT/S. ";:FRINT®322. “TIDAL RATE (TS) =":R1;"KNDT/S."::PRINTI390. "SAILING ";Bs:" |® natively repairs can be mf"ed out at our
TIDE. *:; :PRINT?S79, "VOU MUST TRAVEL":R4; "MILES. " workshops should you wish to bring in
154 PRINT®707, " (T = THE NUMBER OF MILES)": your Pet
® | 155 PRINT2900, "STATE YOUR ESTIMATED SAILING TIME (ST). *;:GOSUE77:GOSUBLO0 ¢ . ]
156 IFVAL (NN$) =G7 THEND4=2ELSEP2=1 Pet maintenance contracts are available
157 GOSURL10: RETURN at very competitive prices. Trade inquiries
@ | 158 D1=60+RND(300): D2=RND(12) s D3=RND(12) : D4=RND(2) : IFD4=1THENDA$="E"ELSEIFD4=2TH |g ol
ENDA%="W" :

159 DS=RND(2): JFD5=1THENDS%="E"ELSEDS$="W"

160 IFDA=1ANDDS=1THEND&=(D1+D2+D3)ELSE IFD4=1ANDDS=2THEND&= (D1+D2) ~-DZ a . .
® | o1 IFD4-2ANDDS=1THENDG=(D1-D2) +D3 ® For further information, tel or write to:
162 IFD4=2ANDDS=2THEND&=(D1-~D2-D3)

163 BOSUB1013PRINTD67." LETS TAKE A BEARING.”::PRINT258, "COMPASS BEARING = B JOhﬂ Meade

@ PRINTUSINGL1%:D153:PRINT"" " : PRINT@322, "DEVIATION (D) = PRINTUSINGL1%:D2; :PR | @ Ani : ;
H it 32 H - n E e
INT®” "; D4a%; : PRINT®386, "VARIATION (V) = ";sPRINTUSINGL1%;D331PRINT"’ "1D5%1 ita Electronic Services
164 PRINT®576, "CALCULATE THE TRUE BEARING."::PRINT?900,"STATE THE TRUE BEARING " 15 Clerkenwell Close, London EC1
® | 3:60SUB77:G0SUB100O ° 01-253 2444

165 IFVAL (NN$) =D&THEN@A=2EL SEP2=1
166 BOSUE110:RETURN

® | 167 PRINT®322, "COLLISION IN THE HARBOUR.";:GOSUB138: X=RND (S)10NXGOTO168, 170,172, ~ We also specialise in the repair of all
170,168 : ;

168 D3=1,;PRINT93I9S, "DINGY SUNK.";: PRINT@452, "YOUR HEALTH SUFFERED."j:PRINT@S1S," makes of office equipment

@ | TAKE 20 DAYS FOR REPAIRS. ":sP9=1: GOBUE1121GOSUB10S

169 RETURN ®
170 D3=0:PRINT2389, "NO DAMABE, CARRY ON"j:PRINT4%8, "SAILING."j:GOSUE138 SHARP MZ-BOK soﬂware

e | 171 RETURN
172 IFW1< ~10RW2<>1THEN170ELSEPRINT2386, "YOU COULD NOT MAKE IT";:PRINT2450."TO DR |g

¥ LAND.";:PRINT2514, "YOU DROWNED !*j1GOSUB138:D2=1

173 RETURN

® | 174 IFN1=1ANDC1>3ANDJ1=00RN1=1ANDC1 >JANDI2=00RN1=1ANDC1>3ANDI7=0THEN178 £6 — HEAD ON. Basic/machine code arcade game. Gobbie
175 IFN1=2ANDC1>3ANDJ1=00RN1=2ANDC 1 >3ANDJI2=00RN1=2ANDC I >3ANDJ7=0THEN178 ® up dots but avoid suicidal robot cars intent on your destruc-

176 IFN1=3ANDC1>4ANDJ 1 =00RN1=3ANDC1 >4ANDJI2=00RN1=3ANDC1 >4ANDJ7=0THEN178 iogipyery fast:

£5 — DUST COVERS for M2-80K COMPUTER or
MZ 80P3 printer. Black, waterproof.

. 177 GOT0191 £5 — MQONLANPER. Complex real time lander,
178 D3I=Ci1PRINT325,“TOO MUCH SAIL SET.";:GOSUB137:PRINT2388, "ROAT CAPSIZED BUT Y ® Superlative graphics/sound (10K RAM).
0U"; sPRINT2452, "MADE I7. HOWEVER, YOUR'331PRINT?S15,"HEALTH MAY HAVE SUFFERED.")3 £5 — COMPOSER. Play tunes via the keyboard. Replay your
® GOSUE138 compositions. Print music strings for future use.
179 IFP1=3THENDZ2:=1 [ ] £5 — CHASE. Excellent real time chase. Steal the gems but
180 GOSUE109: RETURN avoid the viclous dog!
@| 18! DI=1iPRINT@325, "N:GATTA IN PROGRESS."; 1PRINTO387,"TAKE A DAY OFF TO RACE. ";; £5 — MANIAC. Exhausting real time maniac drive, Run down
GOSUBL37: X=RND (2) : IFX=4 THENPRINT3515, "UNFORTUNATELY YOU LDST."(ELSEPRINT®517, "WE ® strays, but don't crash. 81 skills,
L DONE YOU WON. ";31GOSUBIL3 4
£4 — BA| N
R il
® 182 IFS1<>3THEN1B8SELSEPRINTI327, "ACCIDENTAL BYPE !!";:BOSUR13B: PRINTD4%2, "NO DAM » £4 — BANNER. | |
AGE DONE. CARRY ON"; s PRINT®%23, "SAILING. "y scre‘en in large .va":‘i‘c‘svl:?\u’ osageandecligeroiupl o
184 RETURN ge grapl aracters.

£4 gACH — BIORHYTHMS, MASTERMIND, FOX & GEESE,

@ | 185 IFCI>3THENIB7ELSEPRINTD327, "GEAR FAILURE !!"; 1GOBUB137:PRINTD453, “"ONLY MINOR g
DAMAGE . "3 : PRINT@S16, "MAKE RUNNING REPAIRS. "; 1BOSUB13B ADDRESS 800K.
186 RETURN COMPUTER ASSISTED LEARNING. Superb sulte of pro-
187 D3= INTD3 " My " NTR450, " grams written by experts, Exclusive to us. £56 each — WORD
S 3=13PRINT9324, "DINGY SERIOUSLY DAMAGED. ";#PRINTQ4SO, "20 DAYS NEEDED FOR REP o T R O e,
AIRS. "13P9=1:GOSUB112: GOSUB1 38
188 RETURN CHARACTER MATCH.
189 D3=0:PRINTI3IBY, "SAIL SLIGHTLY RIPPED.";:PRINT4S3, "MAKE RUNNING REPAIRS."::6 Write or phone for full catalogue. Cash with order, or ACCESS.
® OSUBY 1 3: GOSUR138 P All prices tully inctusive, Orders despatched by return,
FREE machine code SPACE INVADERS with all orders of £15
190 RETURN e
191 D3=1:PRINT2197."A FREAK GUST HIT YOU."::BOSUR138:H=RND(4): ONHBOTO189, 187, 189 .
®| ,192
192 PRINT2327, “MAN DVERBOARD ! “;: IFW1=10RW2=1THEN193: H=RND (5) : IFH>1 THEN195S *
193 GOSUE138: PRINT453, "YOU LOST YOUR CREW ' '"::PRINT@S82."IT’S ALL OVER NOW.';:
O |t PS r Court Halstead Essex COS 2HE
195 D3=0:PRINT@456, "YDU GOT HIM !!”;:PRINTIS8Z, "BUT HE CUT HIS LEG."::GOSUE109:G Telephone(0787) 475714

OsuUR138

® | 19 RETURN ©
197 PRINT2327, "PASSING LINER ! '";:GOSUR138: H=RND (5) s IFH>3THFN200
198 PRINT2455, “YOU MISSED HIM. " ;:GOSUR138

®| 199 RETURN P |
200 D3=1:PRINT®390, "COLLISION AT SEA ! ' ";:GOSUE138: H=KND (8) : IFH< 2THEN203

201 D3=0:PRINTDS517,"ONLY SLIGHTLY DAMAGED."; :PRINT?581, "MAKE RUNNING REPAIRS.";::

GOSUR138 320 by 200 resolution may seem like an
= 202 RETURN ® i ible d b ith
= impo ream — bu ur n
203 PRINTS16, "YOUR HOLED & GOING DOWN. *;:PRINTS82, "NOBODY SAW YOU HIT.'y:PRINT HlpRESESSI. bgargait beco te:“rteal?ty' ey

9710,"IT*S ALL OVER NOu.";:GOSUE138:D2=1

®| 204 RETURN ®
205 PRINT@32S, "SICKNESS ON EOARD !"j: IFP1=3THEND2=1 Each of the 64,000 dots on the PET screen
206 1FD2=1THENRE TURNELSEFRINT2454, "NO NEED TO WORRY”;:PRINT2S17,"ONLY A TUMMY UP is individually addressable, so you can plot

S SEl v aa0stRton: GOBLRLSS e accurate graphs, draw realistic diagrams —
208 D3=1:PRINT®322, "YOU HAD A BODD PARTY."; :PRINT387,"TAKE A DAY TO SLEEP"::PRI even display pictures!

@ | NT456.“1T OFF.";:GOSURL13:GUSUB138 ®
3?: Tﬁ;lljngRE >6THEN227ELSEPRINT@325, "YOUR IN A TIDE RACE GOSUB138: PRINTI4S1 QLB i o it o R ety
2 b} 2 S25, X P B ] 51,
"YOU HAVE MADE GOOD TIME";:GOSUB138 used to store tf\e screen contents — but

®| >1: RETURN ® you could use it for machine code routines
212 D3=0:PRINT2325,"YOU ARE LOST IN FOB."j:GOSUE138: IFW3<>1THEN21Y or data storage. It also has its own ROM, a

INT389, " N Y. "y : GOSUR 3 S .
L] §i3 :273;3 S P ICPSERLEE ® 2k EPROM containing utility software to

plot points, draw lines, display text, fill an

area and so on.

PET UPGRADE At just £149 plus VAT this board is a low-

. e cost solution, Ready-assembled, it’s easy to
Is YOUR COMPUTER We can upgrade jyeEey Iarg fit, with no soldering or track cutting

, keyboard PET at, a _fraCtion necessary. A kit version is also available at
R BBIN Y u ° - of the ‘New Price’ difference. £99 plus VAT (excluding software). The
; ; 8Kto 16K . .. ........E4400 current rpodel fits any large keyboard EET/
WE ARE SPECIALIST IN 16K 1032 ||| irome600 | | CEVnnich k2 neh cieen Ce il
COMPUTER SOFTWA3E & 8Kto32K ... .......£69.00 e e i AlekeE V.
SYSTEMS SECURITY AUDITS. PUOTEXIIRE Grgart Gl SEE HI-RES AT THE PCW SHOW —
for further information If expansion area drilled with STANDS T14 & 15

quarter inch holes . . .

AT heffo: All new RAMs fitted with_sockets SUPERSOFT

NPT, St Christopher House, Fast 2 hours while you wait service
L - Dept P9, 10-14 Canning Road,
5 Brindles, Canvey Islanc, Essex Tel: Mick Bignell weegldstone, Hangw,“r\r;ﬁdd?:sex
$S8 9TG 01-953 8385. Tel: 01-861 1166
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PROGRAMS

PETS

PETS — WeSell Them
As authorised Commodore Dealers we stock
and supply all PET Hardware., Computhink
Discs, Oki Microine 80 Decwriter LA34,
Texas 810, Qume Sprint S5 — all at com-
petitive prices
PETS — We Buy Them
Part Exchange is very welcome, we also
buy for cash, :
PETS — We Hire Them 5
Our specialist hire service, with main-
tenance included for all Commodore equipment.
— Complete systems for evaluation
— Multiple units for educational courses
— Single units for Individual use

From 1 day upwards, all units available.
Delivery by arrangement, anywhere in UK,
PETS ~ Software.

We are fully authorised BUSINESS SOFT-
WARE DEALERS for Commodore Soft-
ware — COMPAY COMSTOCK.
WORDPRO etc. Also PETSOFT, BRISTOL
SOFTWARE, LANDSLER PAYROLL &
HOTEL SYSTEM.’

PLUS for ACCOUNTANTS, the unigue
CSM INCOMPLETE RECORDS PACKAGE
— this is the best avaitable.
MAIL — ORDER

All Hardware and Software can be bought

by Mail Order Delivery by Securicor, or
Registered Post, Discounts for Cash & Carry

or Mail-Order. Access accepted or by
Leasing {subject to acceptance)

MICRO-FACILITIES LTD
129 High Street, Hampton Hill, Middlesex,
TW12 1INJ 01-979 4546 or 01-941 1197

PO Box 12
Bentham

ANALYSED CASHBOOK £75 ¢+ VAT
INVOICE £25 + VAT
LEDGER/STATEMENT £25 + VAT

Each is gvailable for CBM ‘PET’ 32K or 16K
with CBM or Computhink Disk System and
CBM Tractor Printer or other printers,

All combined together with SALES JOURNAL
and PERSONAL LEOGER into:
AUTO-ACCOUNTS £225 + VAT
to relieve the drudgery of book-keeping.

An inexpensive word processor for PET:

EASYWORDS £15 ¢ VAT
A data handling utitity for PET:
OATASTAX £15 + VAT

Each avaitable on CBM disk or tape,

= Lancaster
A XOI Tel: Bentham (0468) 61848

PET MACHINE LANGUAGE GUIDE

IF YOU ARE INTERESTED IN OR ARE
ALREADY INTO MACHINE LANGUAGE
PROGRAMMING ON THE PET, THEN
THIS INVALUABLE GUIDE IS FOR YOU.
MORE THAN 30 OF THE PET'S BUILT-IN
ROUTINES ARE FULLY DETAILED SO
THAT THE READER CAN IMMEDIATE-
LY PUT THEM TO GOOD USE. £8.00

THE BRAIN SURGEON {Apple)

This Diagnostic’s package is designed to check .

every major area of your computer, detect errors

and report any malfunctions. The Brain Surgeon

will put your system through exhaustive, thorough

procedures testing and reporting all findings. £30.00

RS232 Serial Interface. £50.00

Apple Serial 1/0. £45.00

PET TV Interface £35.00

PET Soundbox, £22.50

Disk Head Cleaning Kit £17,50

PET IEEE/Parallel Interface (addressable). £80.00

4channel A/D Converter. £45.00

8<hannel programmable Relay Switching Unit
£45.00

UART & BAUDRATE Generator £50.00

{converts parallel to serial and serial to parallel)

Apple Action Adventure Games

RED BARRON £14 .95 BATTLE OF MIDWAY
SUB ATTACK £14,95 £14 .95

Mail order welcome. Please send for catalogue.

PEDRO COMPUTER SERVICES

65 Glebe Crescent B
Kenton, Middx, HA3 9LB

Tel. 01-204 9351

215 PRINT2390, "LIFE BOAT COMES TO”:1PRINT2454, "FIND YOU. ALL HELL”; sPRINT®521."L
ETS LOOSE. "3 : GOSUB138: D2=1

216 RETURN

217 D3I=11PRINT®324, "PORT SHROUD SNAPPED. ";:PRINT2391, "CREW INJURED
s “TAKE 1 DAYS REST.';:GOSUB113:GOSUR1(Y: GOSUB138

218 RETURN

219 PRINT2324,"REGATTA IN PROGRESS. "; :PRINT?388, "MAKE A DIVERSION TO"j:PRINT2457
. "AVOID IT.";:GOSUP113:GOSUB138

220 RETURN

221 IFC1>4THEN20OELSEPRINT323, "BEACHED ON A LEE-SHORE. "3:D3=1:PRINTIIF0, "HAVE A
DAYS REST. "::GOSUB113: GOSUR137

222 RETURN

223 PRINT2324,"ARBGUE WITH YOUR CREW. "j3:PRINT2388,"LOSE 1 DAYS SAILING. "j3GOSUB11
3:G0SUB138

224 RETURN

225 D3=1;PRINTI323, "YOU LEFT YOUR WATERPROOF";: PRINT3390, "CLOTHING BEHIND. ";1PRI
NT92452, "LOSE 1 DAYS SAILING.";:GOSUB113:GOSUB138

226 RETURN

227 IFN1=1THENIB3ELSEIFD1=1THENI8SELSE1 91

228 GOTO19!

229 D2=0:D3I=0:24=0:T1$="UP. "1 T2¢="NOT IN USE,":T3$="UP.":T4%="MOT IN USE.":TS5%="
DOWN., *

230 GOSUB119: PRINTI25%,S7%;: PRINT9387,55%; : PRINT?451, "B. REEF THE MAINSAIL.";:PR
INT9S15, "C. USE THE TRAPEZE.";:PRINTI8579,56%;: PRINT706,58s;

231 GOSUR124: IFNN%< >"A"ANDNN< >"B”ANDNN$< > C"ANDNN%< > " D" THENGOSUBSFELSE233

232 GOTO231

233 IFNN$="B"THEN237ELSEIFNN$="C" THEN2IPELSEIFNN$="D"THEN241

234 IFLO=1THENQS=1

235 IFQ5=1THENGOSUB11Q0ELSED3=1

235 RETURN

237 IFN1=1ANDC1<30RN1=2ANDC1<40RN1=3ANDC1<STHEN12S

238 J1=1:T1%="REEFED. ":RETURN

239 IFN2=10RN2=2THEN127ELSEIFN1=1THEN126ELSEIFC1<2THEN125

240 D7=0:T2¢="1IN USE."sRETURN

241 IFN1=1ANDC]>20RN1=2ANDC] >I0RN 1=3IANDC1 >40RN1=2ANDE1<IANDC1 >10RN1=TJANDS 1< 3ANDC
1>1THEN12%

'3 :PRINT4353

242 RETURN
243 BOSUR119: PRINT259,57%; 1PRINTI387,85%1 : PRINT451, "B. LOWER YOUR JIB, "g3sPRINT
@515, "C. LOOSEN YOUR MAINSAIL.";:PRINT579,S6%; tPRINTA706,58%;

244 GOSUR124: IFNNT<>"A"ANDNN%<>"B"ANDNNE <> "C"ANDNNS< > " D" THENGOSUBSPELSE246

245 GOTO244

246 IFNN$&"B"THEN24BELSEIFNN$="C" THEN2SOELSEIFNNS="D" THENZ2S2ELSED3=1

247 RETURN

248 IFN1=1ANDC1<40RN1=2ANDC1<SORN1=3ANDC1<6THENI25

249 J7=1:T3%="LOWERED. ":RETURN

250 IFJ1=10RC1>1THEN125

251 JS5=1:T18="SLACKENED. ": RETURN

252 IFN1=1ANDC1>30RN1=2ANDC1 >30RN 1=3ANDC1 >SORC1<2THEN12S5

253 RETURN

254 GOSUK11%9: PRINT225%9,57%: 1PRINT3387,S5$: : PRINT?4S1,"B. USE THE SPINNAKER."::PR
INT2515,"C. LOWER YOUR MAINSAIL."; sPRINTD579,56%; : PRINTR706, S84}

255 GODSUB124¢ IFNNS<C > "A"ANDNNS< > " H " ANDNNS< >"C" ANDNN$ < > D" THENGOSUB?YELSE 257

256 GDOTO25S

257 IFNN#$="B"THEN2SELSE IFNN$="C" THEN261El.“E IFNN$="D" THEN262EL BED3=1

258 RETURN

259 1FNi=1THEN126ELSEIFN2=10RN2=2THEN127ELSEIFSI >1ANDN1=2ANDC1 < SANDJ 1 =00KS1 >1AND
N1=3ANDC1<5ANDJ 1 =0THEN24OEL SE125

260 Dé&=1:Ta3$="FLYING. ": RETURN

261 IFJ7=1THEN12SELSEIFNL=1ANDC1<40RN1=2ANDC1<SORNI=3ANDC1<6THEN12SELSEJ2=13T] %=
"DOWN, "tRETURN

262 IFN1=2AND&1>1ANDC1<SORN1=3ANDS1 >1ANDCI<50RN1=1ANDCI >40RN { =2ANDL 1 *SORNE =3AMDC
1>6THEN12S

263 RETURN

264 BOSUB119:PRINTI259,57%; : PRINTI3B7,S5%13PRINT2451, "B. ANGLE THE RUDDER.
NTa515, "C. FLATTEN YOUR MAINSAIL."33sPRINTI579,86%11PRINT27056, 58%)

265 GOSUH124: IFNNS$< > A"ANDNNSL > B"ANDNN#< >"C" ANDNNS< > D" THENGOSURSFEL SE267

266 BOTO26S

267 IFNN$="E"THEN265ELSEIFNN®="C" THEN271ELSEIFNN®="D"THEN274ELSED3I=1

268 RETURN

269 IFS1<>3THEN12S

270 J3=1:TS$="SLIGHTLY UP." /RETURN

271 1FJ1=1THEN123ELSEIFJ2=10RP2=10RS1=30R81=2ANDC1<30RS1=1ANDC1<2THEN125

272 IFS1=3THEN125

273 J4=1:T1$="FLATTENED. "sRETURN

274 IFS1=3THEN12S5S

275 IFJ1m10RI2=10RJ7=1THEN277

276 IFJ1=0ANDC1>20RJ2=0ANDC1 >20RJ7=0ANDC 1 >2THEN 125

277 RETURN

278 FORM=1T041GOSUE]L18: PRINTD267,CHR® (151) ;CHR® (131) ; CHR® (131) ; UHR$ ¢« 131) ;CHRS (19
133 :PRINT9335, CHR$(191) ; : PRINTI398,CHR$(131) ;: : FRINT?397, CHR$ (188) ; : FRINT23561, CHR
+(143) ; : PRINTIS25, CHR$ (143) 5

279 PRINT364%, "PROBLEMS. PROBLEMS. ”;:GOSUEL135: NEXT

280 GOSUR13S: GOSUE118: PRINT2325, "YOU ARE EITHER VERY'"; :PRINT®387, "UNLUCKY OR ELS
E YOU HAVE"; : PRINT®452, "MADE TOO MANY MISTAKES. "3 :FRINT®515, "EITHER WAY YOU HAYE
JUST"; : PRINT2588, "LOST !!";: GOSURI3IB: 3 093=08%: GOSUB110: GOSUER1 20

281 IFA1=O0THENA1=1ELSEIFA2=0THENA2=1

282 LO=((A24100) /A1) : GOSUB118: PRINT322, "YOUR COMPETENCE RATING I15";:FRINT®460,L
0; : PRINT?500, *FOR ANOTHER TRY PRESS <ENTER> "; :GOSUB77

283 CLEAR:GOTO1

284 GOSUB118: FORM=1TOX: GOSUR74: GOSUBR135: NEXT

285 IFA1=0THENA1=1

286 IFA2=0THENA2=1

287 LO=((A2¥100) /A1)

:PRI]

288 GOSURLI8;: PRINT328, "WELL DONE 11”1 :PRINT2387, "YOU HAVE COMPLETED THE"::PRINT
9457, "WHOLE TRIP.";:PRINT?S17, "YOUR RATING IS";L0;:PRINT2642, "FOR ANOTHER TRY HI
<ENTER>":

COMPA

6 Market Street,

ALGOL-60
/280 — CP/M, PDP11, PDP8
A family of high levei languages
_ from RHA {Minisystems) Ltd.
ALGOL-60, the language from which PASCAL is

Standish, derived, A mature implementation with
comprehensive operating system and machine
Lancs, WN 6 0SQ code interfaces.

SYSTEM-ALGOL, the subset of Algol-80 in which
all the compilers are written, Compiled code is
shorter, execution faster,

162 PCW

Start your computer hobby with an
inexpensive SUPERBOARD 3 or
CHALLENGER CIP, and expand
later.

*Full range of Software and Add-ons*
S.A.E. or call in for our new catalogue
detailing our SPECIAL OFFERS
(limited period)

Z80 based CP/M systems including TRS80
RML. Algol-60, including the option of 32 bit integers
instead of floating point, About 7 times faster than
TRS80 Level || BASIC, speed comparable with
Microsoft Fortran, Document £10, system £99 + VAT,
System-Algol £50 + VAT, free leaflet.

POP11 WITH RT-11, RSTS, RSX or 1AS and POPS

with OS/8 or stand alone
Complete package including both compilers in
machine readable source form. . . £250 + VAT,
The author of the compilers is available as a
consultant.

83, Gidley Way, Horspath, Oxford OX9 1TQ (08677) 3625




PROGRAMS

289 GOSUE1IZ":CLEAR:GOTO1

290 CLS:F#= "DINGY RACER":FORX=70TOB3ISTEP&4:P1$=MID% (F$, (X—~1)/64,1) :PRINTIX.CHR®
(23);F1%; " "3 :FRINTOX+59,CHRS(23) ;P1%; " "3 3FORC=1TOT0O: NEXTC: NEXTX: PRINT208., CHRY
(23) ; "COPYRIGHT F. HOPE. 1981.";:PRINT33Z8."ALL RIGHTS RESERVED. PRINT474, “VE
RSI1ON 473

291 PRINI 2602, "SXXxxdkx¥¥x";:G0OSUB1I38

292 CLEAKRLISO: RANDOM: DEFINTC-2Z

293 00%=" RUBBISH !! ":01%=" CHICKEN '! *":02¢=" FEEBLE " 03%= NAU
GHTY !! ":04%=" WELL DONE '! ":0S5$=" TOO RISKY "tQ6%=" LAZY DEVIL ":07
=" HAVE A REST ":MN8%=" EAD LUCK ! o

294 S1$="1T'S HARD WURK ":82%="YOUR GOING WELL":S3I$="SAILING SLOWLY ®“:S4%+" YOUR
PLANING !":S5%="A. GO ASHORE.":S5&6%¢="D. CARRY ON SAILING.":S7+%="D0 YQU WISH TO
~—~=-"§S8%="SELECT A LE'TER FROM A —- 1V1=2411V2=305; V3=4971V4=561: V5=433: V6=369
:LP=0

295 V7=689;:VB=753:V9=625: SC=010%$=STRINGS (15.143) 1 A=671B=195:C=259: D=323: E=387:F=
A451:G=515: H=579: 1=643: J=707: K=772: L=900: M1=0: NC=0

296 CLS: X=0:FORY=0TO39STEP2: SET(X.Y) : NEXT: X=60: FORY=0TO39STEP2: SET (X, Y) : NEXT:Y=0
:FORX=QTOAQSTEP2: SET (X, Y) :NEXT: Y=39: FORX=0TOLOSTEP2: SET (X, Y) : NEXT

297 PRINT®32,"TECHNICAL DATA. "3 :PRINT?%6,STRINGS (16,43); :PRINTIS0O, "DAYS. "5 : PRINT

57, "MILES. "5 :A1=0gLs="££, £": L 1$="££€" : PRINTD114,A1;: AZ=0: PRINTI121, A2}
298 PRINT@224, "SAILING SKILL. PRINT2288, "TYPE OF BOAT."::PRINT?352, "HEALTH STA
TUS. "3 : PRINT2416, "WIND FORCE. : PRINT2480, "WIND DIRECTION. ";:PRINT?544, "BAROMETE

R. "3 3PRINT®608, "TIDE STATUS.
RD. "}

299 PRINT@800, "COMMENTS. "; : FORX=239T0930STEP&4: PRINTOX, STRING$(1,42) : : NEXT: PRINT
3864, STRINGS (15,42) 5 )

300 PRINT®241,0%;:PRINT®305,0%: : PRINT2369,0%; : PRINT2433,0%3 s PRINTY497,0%; : PRINTD
561,083 IPRINT2425,0%3 yPRINT489,0%; : PRINT?753,0%; : PRINT2817,0%; : PRINT2881,0%;
J01 PRINT®131,STRING(23,42) ; :PRINT?&7, " INTRODUCTION !! "

302 GOSUE101:PRINTIC, "YOU ARE ABOUT TO EMBARK";:PRINT3D,"ON A SAILING TRIP INTO"
: :PRINTQE, "UNFAMILIAR WATERS. "3:PRINT9F, "SOME DEGREE OF ERROR IN";:PRINT3G6, "ANSW
ERING THE QUESTIONS";:PRINT®H, "WILL BE ALLOWED EBUT, THE";

303 PRINTDI, "AMOUNT WILL DEPEND UPON“; : FRINT®J.“YOUR SAILING STANDARD. "; s GOSUR12
(e}

304 GOSUB101:PRINT®C,"IF YOU ARE A BEGINNER"3;sPRINT®D, "SELECT THE STANDARD OF ";:
PRINTIE, "NOVICE. THIS WILL THEN";:PRINT9F,"ALLOW YOU TO USE THE";:PRINTJG, "GLOSS
ARY OF SAILING TERMS.";

305 PRINT®&43,"IF YOU SELECT ADVANCED";:PRINT2707,"YOU HAD BETTER BE GOOD '";iG
0SUR120 .

306 GOSUR101:PRINTIC-1,"ALL CALCULATIONS SHOULD BE"; sPRINT®D+1, "ROUNDED TO THE N
EAREST"; 1PRINTDE~1, "WHOLE NUMBER E.G. &.5 AND"; :PRINTIF,"AROVE = 7 BUT, &.4 AND
"5 :PRINT®G+S, "BELOW EQUAL &";

307 PRINTDI-1,"A PENCIL & PAPER OR EVEN";:PRINT3J-1,"A CALCULATOR MAY BE USEFUL.
"5

308 GOSUR120:GOSUR74

309 GOSUB135:GOSUR101:PRINTI262, "SAILING STANDARDS. "; : PRINT238¢, "HOW GOOD ARE YO
U ?"; :PRINT2457,"A. NOVICE"; :PRINT?%21,"R. INTERMEDIATE";:PRINT3585,"C. ADVANCED
"3 :PRINT709, " (SELECT A LETTER)";

1 :PRINT®672, “SAILING POINT.";:PRINT®736, "CENTRE ROA

310 GOSUB121: IFNN$="A"N1=1:IFN1=1N1%=" NOVICE "
311 IFNN$="B"N1=2: IFN1=2N1$=" INTERMEDIATE "
312 IFNN$="C"N1=3: IFN1=3N1¢=" ADVANCED "

313 IFN1<>1ANDNL< >2ANDN1< >3THENGOSUBY9ELSE3 1S

314 GOTO310

315 V=V13GOSUR1046: GOSUB101: PRINT®258, "SELECT YOUR DINGY :-";:PRINT®395, "A. WAYFA
RER”; : PRINT9459, "R. ENTERPRISE"; : PRINT®523, "C. 420";:PRINT?387,"D. FIREBALL";:PR
INTR651,"E. 4703

316 GOSUR123: IFNN$="A"N2=13 IFN2=1N1$=" WAYFARER -
217 IFNN$="B"N2=2: IFN2=2N1%$=" ENTERPRISE B
318 IFNN C"N2=3: IFN2=3N} 420 M
319 IFNN D"N2=4: IFN2=4N1%= FIREBALL "

320 IFNN$="E"N2=5: IFN2=SN1%¢=" 470 2

321 IFN2<>1ANDN2< >2ANDN2< >3ANDNZ< >4ANDN2< »STHENGOSUBY9EL SE 323

322 60TOX16

323 V=VY2:GOSUR106: TFN1=1ANDNZ2>20RN1=2ANDN2>4 THENF24EL SEIFN1=3ANDN2<3THENZ24ELSES
27

324 N2=0:02=1:GOSUR110

325 GOTO31s&

326 03=1:G0OSUB110

327 GDSUB74:G0OSUB112:GOSUK107: GOSUBS3

328 GOSUR119:PRINT?260, "HOW FAR CAN YOU SWIM ?”; s PRINT2393, "NOT AT ALL"; :PRINT?4

57,728 METRES. "; : PRINT2321, "50 METRES."; : PRINT®385, "100 METRES. "; : PRINT?649, "200
METRES. ";
329 PRINTAL,"TYPE THE NUMBER OF METRES. (0 = CANNOT SWIM) ";:GOSUB77

I30 IFNN$CO"O"ANDNNSC > " 25" ANDNNS < > " 50" ANDNNS< > 100" ANDNNS < > ” 200" THENGOSUB99EL SE3
32

331 GOTO329

332 GOSUB100Q:W1=01 IFNN$="50"0RNN%="100"0RNN$="200"THEN3Z4

I3 WOL=1:kl=1

334 BOSUE119:PRINT?3Z0, "CRASH ON !“;:PRINT2450, "WHAT PERSONAL SAFETY GEAR";:PRIN
T9518, "ARE YOU WEARING ?";sG0SUB112

335 PRINTIL, "STATE THE EQUIPMENT (O FOR NONE) ";3GOSUB77

336 GOSUR100:W2=0: IFNN$="0" THEN338

337 IFNN$="LIFE JACKET"ORNN$="BOUYANCY AID"ORNN$="BOUYANCY JACKET"ORNN$="LIFE BE
LT" THEN340ELSE33Z9

338 WO2=2:W2=2:30T0340

339 BGOSUB99: GOTOSIS

340 GOSUB119:PRINT2327, "READ ON SAILOR '"::PRINT?F+4, "WHO DO YOU WISH"; : PRINTRG,
“"TO INFORM BEFORE YOU GO ?¢;»GOSUB112

341 PRINTIL,"STATE THE PERSON ( NO-ONE = O ) ";31GOSUR77:GOSUR10Q

342 W3=C: IFNN®<>"0" THEN344

I4T WO3=1:W3=1:60T04

344 IFNN$="COAST GUARD"ORNN$="HARROUR MASTER" THENGOSUR112

45 IFNNS<>"COAST GUARD"ANDNNS< > "HARBOUR MASTER"ANDNN$<>" 0" THENGOSUR99ELSE347
346 GOTO341

347 GOTD4

CARDIFF MICRO
CENTRE

STOKE onTRENT

APPLES + PETS for.
+ .
SHARP MZ-80s TUSCAN
+ and
HEWLETT PACKARD et
- 2 and
COMPUTEB it VIDEO GENIE + SOFTWARE
DEMONSTRATIONS and-
SEIKOSHA PRINTERS BOOKS:

ONLY £250 + VAT

MICRO-PRINT Ltd.,

Make your computer

NAG...

Just one of the many uses to
which you can put the fantastic
Mutek

Voice
Synthesiser

This remarkable unit adds speech

output capabilities to almost any

computer with a parallel or serial
output port.

Infinite Vocabulary
For less than the cost of most
limited-vocabulary synthesisers the
Mutek VoxBox offers full phoneme
synthesis using the building blocks of
speech. This enables simple and easy
generation of programmed speech
and sentences of any length.

Fits Most Computers
Within minutes of receiving the
VoxBox you will be able to generate
intelligible speech using the
comprehensive documentation
supplied with the unit. For most
computers the interfacing is justa
matter of plugging in — and the
relevant connector is supplied as part
of the package.

Listen before you buy!

We can’t honestly say that the quality
is as good as human speech — but
why not call Bath (0225) 743289after
6pm and listen to our computer
talking through VoxBox. You may
place a credit-card order or a request
for further information after the
message.

Models currently available:
VB-1 VoxBox forall PETs
VB-2 VoxBox for Acorn Atom..

(these units complete with'cable and connector)
VB-3 VoxBox for 6821-type PIA parallel
port................. . —. . p— . . ... £57
(complete with cable and data for cannection)
VB4 RS-232 VoxBox with serial interface*

£83

(* note: CTS signal must be available)

VB-5 RS-232 VoxBox for Superboard/UK101 ...£83
(with interface cable and data for connection)
The VB-4/VB-5 units include Mutek's serial to

parallel conversion board — an optional built-in
Centronics printer port is available for these units
at £5.00 extra.

VC-1 PET demonstration cassette.... £2.50
VC-2 Atom demonstration cassette £2.50
Versions available for other makes-of
computer — please call for details.

All units are ready-built, fully guaranteed
and complete with case and speaker,
mains PSU and lead and comprehensive
manual. The manual is also available
separately at £1.50 (credited against order).
Please include VAT at the appropriate rate
and £2.00 for carriage for any number of
units.

All prices quoted exclude VAT

59, Church Street, Stoke on Trent. MUTEK %fréztmgézi?xﬂ\;\gg;

SIGMA SYSTEMS

54 PARK PLACE CARDIFF 21515134869 (0782) 48348. Barclaycard and Access




FASTER,
FASTER,
FASTER!?

One way you can get your PET programs to
run faster is to use machine code — in which
case you’'ll need a good assembler, like our
MIKRO assembler. In one 4k chip we've
packed a powerful assembler/editor — and
because MIKRO source is written as BASIC
lines it's an easy way to start] Available for
3000, 4000 or 8000 machines, just £50 plus
VAT.

Writing machine code isn‘t everybody’s cup of
tea. You could spend £300 on a compiler, but
we think that for most purposes our new
FASTER BASIC chip is the best solution. For
just £30 plus VAT it'll speed up most Basic
programs by 50-100%, sometimes more.

If you don‘t have a disk unit then much of
your time Is spent waiting for programs to
LOAD, SAVE, and VERIFY. The ARROW
chip enables the standard CBM cassette deck
to load, save, verify and append at 6 to 7
times normal speed, For £30 plus VAT you
also get auto-repeat, a plot command, and a
‘hexadecimal calculator’ mode.

FASTER BASIC and ARROW are 2k chips
which can be located in any vacant ROM
area (as ordered). Each can also be com-
bined in a 4k chip with one of our other
2k chips such as SUPERCHIP or PIC-CHIP.
There is a ‘customising’ charge of £5 plus
VAT.

OUR SUMMER 1981 CATALOGUE IS

FREE TO OWNERS

SUPERSOFT

Dept P6, 10-14 Canning Road,
Wealdstone, Harrow, Middlesex.
Telephone: 01861 1166

Continued from page 94

bytes to be moved from one position
to another, shifting the surrounding
code accordingly and leaving the rest of
the program unaltered. STORE and.
REPLACE together allow a block of
hex of up to 110 bytes to be lifted out
and placed in a temporary store to be
later called back to any place in
memory. This is particularly useful for
routines which frequently need to be
repeated; they can be copied to
wherever the cursor is located at the
mere press of a button,

In the ROM emulator mode, Softy2
can aid in debugging programs., The
screen behaves as a window into the
contents of 512 bytes of memory. The
correct functioning of any part of a
program can be checked by running
the program in the host system and
arranging that any results or changes
occur in the area of memory into which
this window is looking. A page facility
allows the window area to be moved
through the whole of the 2k RAM.
"~ Various other necessary facilities
exist, like clearing all of the memory
either in front of or behind the cursor,

written to every location rather .than
zeros, as this is the cleared condition
for EPROMs, Softy2 also has the facili-
ty whereby the contents of an existing
EPROM can be copied in, first for modi-
fication and then for re-burning into a
clean EPROM. Another facility allows
the contents of an EPROM to be com-
pared with whatever is within Softy2.

Softy2 is provided with two parailel
ports for connection with a more
sophisticated micro, to allow down-
loading of a hex program, perhaps from
an assembler to Softy2, or to connect
a printer for a permanent record of the
contents of an EPROM. The user would
have to provide his own connector and
solder it in place himself.

Conclusion

The choice between a ROM emulator
and a more complete computer system
must be a trade-off between cost and
time: Softy2 has the advantage of being
at the cheap end of the market but must
invariably take longer to operate than
would a more sophisticated system with.
an assembler.

On a chip-by-chip comparison with
personal computers, ROM emulation
systems seem rather expensive but this
probably reflects their relatively smaller
volume of production. At £169 +VAT,
Softy2 is significantly cheaper than any
competitors I know,

Such clearing means that FFs are

NEW VISICALC

FAMILY NOW AV AILABLE

Visicalc 3.3 {(New)

PET Visicalc

Visidex 3.3 (New)
Visiplot 3.3 {(New)
Visitrend includes Visiplot
Visicalc 3.2

Desktop Plan |1

£135
£100
£110

£85
£140

£85
£110

Add £2 p&p to above prices + 15% VAT

Apple Il 48k Europlus £675

EPSON MX 100 printer 15’ car £675

Add £10 p&p to above prices + 15%
Delivery will be by Securicor
For full catalogue send to:

VAT

ANDERLEE COMPUTING SERVICES
17 ADELPHI CRESCENT, HAYES PARK

HAYES, MIDDX UB4 8LY
or TEL: 01-841 1507

ZX38]I

11 PROGRAMS FOR 1K ZX81

*REACT (m/c)
“INVADERS (m/c)
*PHANTOM ALIENS (m/c)
*MAZE OF DEATH (m/c})

*COMPETITIVE PLANET LANDER {(m/c})

*BUG SPLAT (m/c)

*BOUNCING LETTERS (m/c)

*I CHING (Basic}

*MASTERMIND (Basic)

*BASIC HANGMAN (Basic)
*ROBOTS (Basic)

PROG OF THE MONTH: REACT
Destroy the heavily defended reactor
before the countdown ends. Con-
tinuous display of score and count-
down. Realistic bomb trajectories.

All on CASSETTE ONE (sent first class)
for £3.80 from M. Orwin, 26 Brownlow
Road, Willesden, London NW10 9QL

(Programs wanted, send s.a.e.)

Zda
clomMP|UITER WO[R|L|D]

Continued from page 131

schools should get in touch with their
nearest CTUK! centre, or go along to
any one of the hundreds of computer
clubs and user groups. Failing all that,
have you tried contacting the local
Education Authority? Everyone now
has an Advisor or Inspector charged
with the responsibility of advising on

computer matters!

Restrictions
removed

I’ll say one thing about the DOI and
DES — they’re listening. You can’t say
that in the computing field they don’t
respond to opinion, judging by some
recent dope to come my way. One of
‘the loudest complaints from schools
was - that those who had previously
taken the plunge and bought their own
computers were to be excluded from
the plan to install machines in every
secondary school during 1982. Ap-
parently this restriction is to be lifted,
which appears natural justice and will
pacify many. I also hear that there is to
be the removal of the restriction on
choice of machines, but more of that
in another issue.

Continued from page 71

particular marketplace requires, have the
facility to tailor a standard micro-
computer system to meet such require-

ments?

It could well happen and would
perhaps mark the biggest nail in the
coffin of semiconductor industry design
leadership, which is already under
threat from existing trends in gate
array products. The semiconductor
industry now stands every chance of
becoming what has already been called

CHEAP PETS

Full Guarantee

4032 Computer £525
3032 Computer £475

Tel: 01-878 7044/5/6

ATARI

Hardware/Software

ATARI 400 ATARI 800
£299.50 + VAT £564.50 + VAT

ATARI 400 + disk + 32K
Price on application
Space Invaders, Asteroids, Word Processing

Teaching Programs etc. etc.
Ring for list 0454 418596

DORLING MICROSYSTEMS
Tockington, Bristol.

Cash & Carry/Mail order P&P extra
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a ‘silicon foundry’, manufacturing other
people’s designs on contract.

The other development in the
integrated circuit business that I men-
tioned ealier will also have its effect on
the microcomputer manufacturers and
perhaps to a greater extent the systems
houses and distributors/dealers. That
development is firmware.

In its simplest form, this is software
in a hardware form, and has been
around for some time. The read-only
memory and programmable ROM are
good examples. There are developments
here, however, that will greatly extend
their mfluence in system design.

Firstly, there is the area of system
utilities, ‘Already there are CRT control-
lers and keyboard controllers that
incorporate both the software and the
hardware in a single chip. There are
numeric processors that give a hard-
ware implementation of a software
floating point maths routine. Intel,
with its iAPX 432 32-bit processor, is
using a kernel operating system in ROM.
This trend will continue, and more
utilities will start appearing as firmware
modules. But why stop there? Why not
start putting common program sub-
routines into ROM? Why not have a
module that provides the software
linking for these sub-routines? Why
not edge towards complete applications
packages in the same way?

As the circuit complexity increases,
so the memories will get bigger and
be able to store more code, so there is
no real technical brake, The main one

will be marketing — which programs or
sub-routines to go for. Another poten-
tial brake will be the proliferation of
bugs in programs. Put an infested pro-
gram into ROM and it is stuck — there
will be no chance to patch. The whole
production run of ROMs would have to
be chucked. One way round this to use
PROMs instead, for the capacity of
these devices is also increasing rapidly.
The other alternative is better program-
ming, but, . .

Now suppose all this is in existence,
what happens then? Well, it would be
possible for the systems house/distri-
butor/dealer to configure a system
(both in hardware and software) to
more nearly suit the exact require-
ments of a user with simplicity, relia-
bility and low cost. Simplicity, because
the task would tend towards the ‘pick-
a-chip-off-the-rack-and-insert-in-board’
approach. Reliability, because semi-
conductor devices have a high inherent
reliability. Low cost, because when
made in high volume, the little beasties
are usually cheap.

Bear in mind something once said
by Gerry Sanders, president of
Advanced Micro Devices: ‘At the first
level of approximation, the semicon-
ductor industry has made memory
free. At the second level we have
made logic free, Now we are going for
the third level, and make software
free as well” The industry can and
probably will do it, so think about the
implications now,

PET and VIC

Southampton
FREE offers with PET Products
Price List
20018 plus TOOLKIT and Dustcover £405
4008N o £420
4016N " " £475
4032N ‘! r £625
8032N " ¥ £795
4040 plus box disks £640
8050 " £825
4022 plus box paper £365
C2N plusten C12’s £55

HIRE Commodore equipment by
the week (inc. manuals, demos,
games etc) 8K £23, 32K £30, Disk,
Printer £30
VIC 20 available mid August £165
We are alsp a TV dealer and will
advise, supply and service a suitable
B & W or colour TV
6550 RAM'’s £10 each
OFFICIAL COMMODORE
DEALER

Svurer.-Vision

13 St James Road, Shirley,
Southampton Telephone (0703)
774023 After hours (0703} 554488
All prices are cash-and-carry and exclude VAT

~ BLUDNERS

In_June’s ‘Calculator Corner’ we wrong-
ly referred to Jan 81 PCW as containing
the first Casio Quirks article — it was
actually Feb 81. The less said about the
mystery disappearance of August’s
‘Calculator Corner’ the better — we
were as puzzled by it as everyone else,
but it’s reprinted in this issue.

A few bugs crept into Adrian Stokes’
HMSOS review last month. Figure 1
should have looked like this: ¥

The subroutine call towards the end of
the software section should have stated
‘I=CALL’ and the last sentence in the
paragraph before the summary should
read: . if a single-user system were
marketed at a very much lower price. I
have discussed this proposal with Hotel
Microsystems and. .

Finally, last month’s edition was
Volume 4 No 9, not 7 as on the con-
tents page.

NON-BANK SWITCHED!
SYSTEM MEMORY H

[+] 1 24 3 4 S & 7 8
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SYSTEM MEMORY..

DOS.BASIC. ... ..} —— e

{USER MEMORY...,.....

BANK SWITCHED
USER MEMORY
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DISK
CONTROLLER

____________________ USER 1 (S6K)

s USER 2 (4BK)

USER 3 (32K)

USER 4 (32K}

LISTING PAPER

2000 Sheets per Box

£16.00
11"x 18Y4" ruled only £17.00

FULLY INCLUSIVE OF CARRIAGE AND VAT
UK MAINLAND ONLY CASH WITH ORDER

11"% 9V2" ruled or plain

Scholarly Supplies

Woodlands Park Avenue
Woodlands Park, Maidenhead, Berks
Tel: Littlewick Green {062882) 3104

3

COMPUTER CONSUMABLES

Paper 11x9 .5inch 60g continuous plain with

perforated sprockets. £10 per box of 2000 sheets

Labels, setf-adhesive. 144 x 4inch 2 across on web.

£7 50 per 1000.

Envelopes continues any size. . .ring for quote.

525inch FLOPPY DISKS MEMOREX S.SS.D.
£16.20 per box of 10.

Mailing service. . . Personal and business mailing

tist created and printed., . . ring for a quote.

Postage/packing: Paper £3 per box; labels £1

per 1000; Disks £1 per box.

All plus VAT,

ALSO VIDEO GENIE 16K £279 + VAT

VIDEO GENIE Small Business System: 48K

system with twin disks, monitor and Epson

MX80 printer £1350 + VAT.

MICRO COMPUTER SERVICES, 22

HOLLAND ROAD, CLACTON-ON-SEA,

ESSEX. TEL (0255) 29018.

Jacquie Hancock is leaving Micromart
and handing over to Marianne
MecNicholas. Jacquie sends her best

wishes and says goodbye to all
Micromart advertisers and wishes
Marianne every success.

TRS-80 Compiler

Work-Station

Model | and 111, and Video Genie
Speed up your Basic Program Development

EDIT — Full-screen BASIC editor with
floating cursor and auto repeat. 30
commands and functions let you find,
change, insert, delete, replicate, copy, or
move BASIC text at the character, string,
line, or block level. Improved program
visibility, fewer errors, £17.50

EXEC — Command-list processor. Speeds
up and simplifies repetitive procedures
such as power-up, file reorganisation.

£9.50

Speed up your Basic Program Execution

ACCEL2 — Compiler for Model | and (Il
BASIC (disk and non-disk). Execution
speed-ups of 20-30 times for integer
operations, 5-7 times for string handling,
less if 1/O limited. Very easy to use.
Professionals note:: Full instructions for
selling derived code on tape or disk. No
royaities! Ask for more details. £39.95

TSAVE —Writes compiled code toSYSTEM
tape. Makes core-image backups of any
machine-language programs.

IEZ=Z5)

PO Box 39, Eastleigh, Hants, England, S055 WO
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BACK ISSUES SERVICE

Here is a complete guide to all available back issues of PCW. A quick guide to their contents
is shown below. Check the coupon overleaf for the issues you require.

ABC 24: Vol 4 No 4

Volume 1 No 1, 1978
The 77-68 /Practical hints
on kit buflding /Nascom
Hcharity case study/

owcharting/Pontoon
flowchart

Volume 1 No 2, 1978
Kit building/Basic — first
steps/Case study — a soft-
ware house /[PET 2001
Research machines 3802/
School computing/E78 —
Europa Bus.

Volume 1 No 3, 1978
More efficient programs/
Cosmac 1802 /The PDP11
Part 1/Small business
computing — an approach/
The Z8O/EPR OM program-
mer construction.

Volume 1 No 6

October 1978
Pilot/Assembly code pro-
gramming/Small business
case study /PET preening/
Time tabling for schools.

Volume 1 No 8 ~
December 1978
Microcomputer architec-
ture/System design/
Colossus/Medical inter-

viewing machine /Hints
for the business Snner/
Cromemeco Z2D/School
computing/3rd Noughts
& crosses/Low cost/High
speed cassette interface
Volume 1 No 11

March 1979
SYM-1/Mk14/1EEE-488
Bus/Motorola 6809 /Small
computer networks/TMS-
9900 homebrew.

Volume 2 No 1

May 1979
Ches:lfrog-amming/Using
a small business computer
Part I{Smart 1/In defence
of PET /3D Noughts &

| crosses.

Volume 2 No 2
June 1979
| Different computer lan-

. Benchtest: Compucolor

guagiﬂi‘M SI) 6800/Using
a sm usiness computer
Part 11 /Demonstrations
using the Apple II Part 1.

Volume 2 No 3

July 1979

Basic or Pascal? /The

Sorcerer/Z8000/Chess
rogramming /Graphics
or the TRS-80/Apple-

vision — part II/

Volume 2 No 4

Apple medical applica-
tion /North Star Horizon/
Word processing /High
speed cassette interface/
Sorting /Buying a compu-
ter for a small business

Volume 2 No 5
September 1979

II/Checkout: Heuristics
Speech Lab/Testing
Precognition /Pascal
series — Part I/Programs:
6800 Time response,
Apple memory test,

Fx 201p spaceship, PET
Orbit sim, PET digital
clock, Acronyms.

Volume 3 No 5

May 1980

Benchtest: Texas TI 99/4 /
Benchtest: ACS 8000-2/
Benchmark round-up/
Benchtest: HP85/Viewdata
— Part 2/Checkout: Micro-
data UV8 EPROM Eraser/
DIY teleprinter conversion
feature/Nascom music/

31 59 accountancy applica-
ion.

Volume 3 No 6

June 1980

Benchtest: Tandy TRS-80
Model II/Benchtest:
Sintrom Periflex 630/48 /
Staff case study /Checkout:
Softy Intelligent EPROM
Programmer /Checkout:
Exatron Stringy Flop;x/
Practical examples of the
IEEE-488 bus use/
Programs: Naming Nascom
files, 380Z Pictures,

Fuel tank calculations —

generator, PET tank battle,
Basic string handling
routines/Pascal: Final
instalment,

Volume 3 No 9

Setember 1980

Benchtest: BASF 7120/
Checkout: Hi-Tech S100
colour VDU board/
Secrets of systems analy-
sis — Part 1 /Sub set —
part 1/Benchtest: CBM’s
‘SuperPET’, /[Programs:
PET Dots & boxes, PET
Bloobers, PET Demolition,
Apple Showpiece, PEEK &
POKE for Apple & Pascal,
PET Giant Slalom, Speed
& Acceleration.

Personal
Comput

test: DAI/Robotics/
Benchmarks/Programs:
PET Racer, PET Fighter
Pilot, UK101 Graphics,
‘Apple Plotting, UK101
Gunfight, PET Algebraic
evaluation, ZX80 Breakout

P 1 Ny
Coftipiiter!

Volume 3 No 12
December 1980
Benchtest: Microwriter/
Printerfacing: Series —
Part 1/Sharp PC-1211
speed-up /Programs: TRS-
80 Tarot, PCT Tat &
Mouse, PET Rebound,
MZ-80K Alligator Swamp,
PET Connect, UK101

PET, PET large numeral

THE GLAMD LEADBAG TVE SLIRDY
e e

Volume 4 No 1

January 1981

Benchtest: Transam
Tuscan/Real-time control
using trains — part 1/
Recover from a data tape
disaster/PET Music/
Multi-user systems — part
1/Programs: TRS80 Four
in a row, TRS80 Target
Practice, PET Convoy,
PET Wire, PET Maze
Chase, PET Android
Attack, PET Anagram

Minefield, PET Simon

Volume 4 No 2
February 1981
Benchtest: The Vector
Graphics VIP /Patterns —
Part 1/The last one /Real
time control — part 2/
Multi-user systems part 2/
ZX80 Printer/Programs;
PET Greenfingers, ZX80
Bumper Bundle S:é ro-
grams), PET Bric! gtop
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Dropout, PET Giant

Volume 4 No 4
April 1981

Benchtest: ABC 24/

Slow scan TV /IDPM/
Word processing: Bench-
tests/ZX80 books/
Commons report/Casio fx
3500p /Programs: ZX80
Maths Test, ZX80 Calen;
dar, PET Link Index,
2X80 Moon Lander, TRS-
80 Rocket Attack, TRS-80

Trap.

Volume 4 No 3

March 1981

Benchtest: Onyx C8002/
Benchtest: Bigboard /Micro
music soitware package/
ALC circuit/Commons
report/HP 34C/Programs:
TRS80 Show Jumping,
PET Grand Prix, PET
Aircraft landing, PET
Bouncy.

_/8



Personal

omp

ter

Vorld

Volume 4 No 5

May 1981

Benchtest: Pasca 640/
WP Benchtest: Magic
Wand/PET colour/Low-
cost digital tape system/
Using calculator printers
on micros/Apple music-
making /Multi-user Bench-
test: MVT-Famos/Pro-
grams: PET Grand Prix,
PET Aircraft Landing,
PET Bouncy.

Volume 4 No 6

June 1981

Benchtest: NEC PC-8001/
Multi-user Benchtest: MP/
M /Benchtest: Sinclair
Z2X81/West Coast Faire
report/Radio Teletype/
WP Benchtest: Wordpro

4 Plus/Budget tape inter-
face /[Further Casio quirks/
Programs: UK101 Zor,
PET Chords.

Volume 4 No 7

July 1981

Benchtest: Sharp PC-3201/

Multi-user Benchtest: Acorn
Econet/ Case study:
Accident investigation on

TRS-80/Zilog Z8 family /
WP Benchtest: Format-80/

Pascal Benchmarks: readers’|

letters/Quicker Casio com-
putations/Programs: ZX80
Sliding Letters, UK101 Car
Rally, TR S-80 Calendar,
UK101 m/c code to Basic
converter, PET Exam
Questions, MZ-80K
EI?egigner, ZX81 Sketch

ad.

Xolume 4 No 8
ugust 1981

Benchtest: Tandy Model
1I1/Viewdata update /WP
Benchtest: Spellbinder/
Printer survey /Micro-
holism /Programs: ZX80
Othello ; Easter Sunday;
Apple Mondrian; MZ-80K
Duck Shoot; PET
t(’Ba?umoku; MZ-80K Foot-

.PE

Vol4 No 9
September 1981
Benchtests: Tandy Color
Computer, Commodore
VIC/Checkouts: Hi Tech
Speakeasy, Tantel/ Multi-
user Benchtest: HMSOS/
WP Benchte:t: Memorite
IIIQNotd Froc program for
éApp e dealership
run by spastics ter-
facing extra/Calc Corner:
Casio fx602 i
Programs: P
test, ZX80 Eldorado,
380Z Memory test.

BACK ISSUES CENTRE

We have a complete selection of all available PCW back
numbers in our flashy new Back Issues Centre in the West
End of London, just half a minute’s walk from Oxford Street
(close to Tottenham Court Road tube station), Of course,
you could order them from our excellent mail order service
using the coupon below, but by visiting in person you save

on postage costs. The Back Issues Centre also often has back
numbers of PCW on sale which we cannot offer through the
mail order service because of shortage of stack. And any new
issue is usually on sale in the Back Issues Centre several days
before it reaches your local newsagent. Our receptionists will
also be happy to sell you a set of binders or take your sub-
scription. And there’s a range of interesting computer books
on sale as well. Drop by next time you’re in the West End.
We’re open Monday to Friday, 10am to 6pm. The address is

14 Rathbone Place, London W1.

COME UPAND SEE US..

DESK TOP

COMPUTING

ACOMPREHENSIVE GUIDE TO SUCCESSFUL
BUSINESS AND PROFESSIONAL MICROCOMPUTING

Send £2.25 to Desk Top
Computing Offer, 14 Rathbone Place,
London W1P 1DE. Cheques should be
made payable to Personal Computer

World.

PCW BINDERS

Strong, durable, attractive yellow
PCW binders — £3.25 each,
including postage and packing.
See coupon below.

011"-“‘:)%
TouRT g
| cOVyud

--------------------------------—-------------I
Any one issue £1.25; Any two issues £2.25; Any three issues to 3 -weeks for delivery and don't forget to state clearly your
£3.00; Any four issues £3.75. All additional issues @ 75p name and full address with your order, Please send me the
each. Binders @ £3.25. All prices include post and packing.  following copies of PCW.I enclose a cheque/P.O. for £
Cheque or P.O. payable to (PCW) Sportscene Publishers Please tick appropriate boxes.

Ltd., 14 Rathbone Place, London W1P 1DE. Please allow up

Volume 1 Volume 2 Volume 3 Volvme 4

10 20 30 eO 10 20 30 40 50 50 60J 10130 20 40 50 6O
s0d'110 o0 100J 110 120 70 80

Name Address

--------------------------------------------—--.
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‘computer

leS and Service

Visicalc Locksmith

Visicalc 1l DB Master

Visidex Mail List

Visiplot DOS Toolkit
Visiterm 3.3 Upgrade
Visitrend/Plot Super Apple Basic
CCA Database Assbly Dev System
Tabs Modules Verbatim Discs
Super Editor The Data Factory
Symdis

BUSINESSMEN
WHEN YOU WANT
PROFESSIONAL
Advice and Interest
COME TO US!

WE SPECIALISE IN
APPLE COMPUTER SALES and SERVICE
and offer from stock—
COMPUTERS, PRINTERS, ACCESSORIES
and a simply ENORMOUS range of
SOFTWARE

We give FRIENDLY advice
and try not to use confusing jargon
COME AND DISCUSS YOUR
REQUIREMENTS!

We offer LEASING and LEASE-PURCHASE
facilities

Our SHOP is in HORSE SHOE YARD
{corner of BROOK STREET and BOND
STREET)

Why not phone us on 493 3420
and see how much better we are!

We keep large stocks of most popular
equipment

THE SOFTWARE HOUSE
HORSE SHOE YARD
BROOK STREET
LONDON W1

168 PCW
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SPECIAL OFFERS

FOR A LIMITED PERIOD

DISKETTES

Suitable for Computhink or CBM 8050

BASF D/IS D/ID BOX 10 40.25
VERBATIM  D/S D/D BOX 10 36.80
Suitable for CBM 3040/4040

WABASH S/S D/D BOX 10 27.60
ACCUTRACK S/S D/D BOX 10 27.60

Prices include -— FREE LIBRARY CASE, VAT and postage.
DISCOUNTS FOR QUANTITIES.

BLANK CASSETTES
C12 BOX 10 5.75
C60 BOX 10 8.05

Prices Include :— VAT and postage.
DISCOUNTS FOR QUANTITIES.

FORMS RECEIVING TRAY

Suitable for :— ANADEX DP8000
MICROTEK MT-80S  10.50
CBM 3022

Price includes :— VAT and postage.

We also stock :— RIBBONS * PLUGS * SOCKETS *
CONNECTORS * HEAD-CLEANERS * DEMAGNETISERS *
PAPER * INTERFACES * HI-RES GRAPHICS * UPGRADES.

FREE CATALOGUE on request.
MAIL ORDER BY RETURN OF POST

24hr. ANSWERING SERVICE Please Quote
BARCLAYCARD & ACCESS PCW 1081 !

Eaglescliffe Ind. Est. Stockton
Cleveland T516 OPN Tel{0642)781193 “ ex

ILE[E@@ COMPUTER CENTRE

£ s Il EUROPLUS
'Clplﬂe 48K £625 + VAT

( DISK WITH CONTROLLER
i £360 + VAT
DISK WITHOUT CONTROLLER
> £275 + VAT

~¥$537, WVONITORS B/W OR GREEN
i 7’| FULL RANGE OF CHEMPIALS,
1 & //{’/{'/i/'v EPSON AND PAPER TIGER.
5 PRINTERS ALL DISCOUNTED
o/o £4.

+£175 ‘INCLUDING VAT’

w;]‘&f‘@@ | F/P £3.

Price includes fully tested unit with fitted plug.
Complete range of vic-pheriphials.

COMMODORE PET

& NEW 4000SR. with Large 12’ Green Screen

32K MODEL £555.00
P-P £5.00 ] + VAT

Complete Range of Commodore Equipment Ex-stock.

Telephone your order ‘NOW’. Access and Barclaycard
accepted.
Official orders welcome. Goods dispatched 24hr delivery.-
Please phone for our lowest prices.

Sales Service Satisfaction

ADVANCED COMPUTER EQUIPMENT
(LEEDS) LTD
95 MEADOW LANE, LEEDS 11
PHONE 0532 446960 TELEX 335909




THE EXHIBITION FOR THE ELECTRONICS ENTHUSIAST

COMPUTERS® AUDIO ® RADIO® MUSIC® LOGIC® TEST GEAR® CB® GAMES @ KITS

Wedr.xesdc:y 11th November 10 a.m.-6 p.m. Thursday 12th November 10 a.m.-8 p-m.
Friday 13th November 10 a.m.-6 p.m. Saturday 14th November 10 a.m.-6 p.m.
Sunday 15th November 10 a.m.-4 p.m.

PEOPLE
CANT BE

COMPONENTS @ DEMONSTRATIONS @ SPECIAL OFFERS® MAGAZINES ® BOOKS

Cost of entry will be £2.00 for adults and
£1.00 for children under 14 yrs and O.A.P.s.
ORGANISED BY MODMAGS LTD., 145
CHARING CROSS ROAD. LONDON WC2H OEE.

ROYAL HORTICULTURAL SOCIETY'S
NEW HALL, GREYCOAT STREET,
WESTMINSTER, LONDON S.W.1.

Any one of the 17,000 people who thronged
the RHS for the Breadboard exhibition last
vear will need no introduction to this year's
premier show for the electronics enthusiast.
They already know all about the
demonstrations, bargain sales, bookstalls,
games, kits, computers and music machines
to be found at BREADBOARD 8l1. They could
name 7ou all the leading companies who
were there to see — and to buy from, at
fantastic prices.

Even those lucky 17,000 would be surprised
to hear that this year we've improved
BREADBROAD still turther! More stands,
more demonstrations and wider gangways to

————————————————————————
To avold queueing, advance tickets will be available from
Advance Tickets BB ‘81,
Modmags Ltd, 145 Charing Cross Road,
London WC2H OEE.

**Special Advance Booking Price " *
Adults £1.75 Children under 14 yrs and O.A.P.s 80p

tickets @ £1.75 ...... tickets @ 80p

Please send ....

BREADBOARD 8l is the place to be from

November 11th to 15th at the RHS Hall. Why
not come and find out for yourseltf how much
you missed last year? We can promise plenty
to see and do at BREADBOARD 81.

Close to Victoria Station and NCP car
parking facilities.

[
|
|
|
|
make it all easier to enjoy! :
|
|
|
|
|
|
|

1 enclose PO/cheque for £. .. ... ...

Advance tickets MUST be ordered BEFORE 20th October 1981.

—— e e e e . — — —— e e =
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'< TESTED & ASSEMBLED

PCB’S & KITS

COMPUTER PROOUCTS ) 308D S.100 ENCLOSURE SHEET METAL KIT

Just like THE ORIGINAL IMSAI: Mainframe with blue cover, cardguides and
hardware spaced for PS-28D Power Supply, up to 22 slot motherboard

Kit of all metal parts and hardware with documentation. £120.00
Thinker Toys Wunder Buss 20 for above w/o conn. £8500
S$-100 Connectors—each. £3.60
8015 Blank jump-start panel wi3 switches. £41.00
8035 Jump start panel for 2 SA-400. £95.00
PS-28D POWER SUPPLY PARTS KIT

Mounts in the 1-8080 enclosure, supplies + 8V @ 28A, +/- 16V @ 3A, kit
includes board, transformer, documentation. and all components. improved
from original.

Kit £180.00
PIO 4-4

4 parallel inputs and outputs (8212).
S10 2.2

2 serial I/O ports, good to 9600 baud.
VIO-F

Improved memory mapped video /O board, includes keyboard port, 256
character EPROM's, firmware. monitor

£160 00

£160.00

Assembled & Tested. £269.00
DIO/CD

2 board dlsk controlter for 8" or 5% " £299.00
CPM*

For DIO Includmg documentation. £125.00
CPA

Improved Imsai style front panel works with Z80. etc. £249.00
MPU-A

8080 processor board—requires CPA. £129.00
MPU.-B

8085 3MHz processor SBC wiserial plus parallel port. monitor £249.00

RAM jli 64K MEMORY

64K byte dynamic RAM board— Utilizes the Intel 3242 refresh controller and a
single delay line for totally internal refresh. Uses time proven 4116 RAMS.
memory mapped /0 boards are allowed to coexist by the use of phantom.
Board select via A16 thru A20 extended address lines.

Assembled & Tested. £349.00

IKB-1

intelligent keyboard uses 8035. £189.00

MDX

Dual SA400 drive enclosure. £78.00
£270.00

Dual 800R/801R horizontal style enclosure wipower supply and fan
VIO-X

New port mapped video /O board w/8085 processor, 8275 CRT controller,
keyboard port, firmware.

Assembled & Tested. £249.00
JEEE 488 + 3P

New |[EEE-488 I/0 interface with 3 parallel ports.

Assembled & Tested. . £599.00

7\,

v L
Fl%m- 6 MONTH GUARANTEE — REPAIR SERVICE GH#E75M

\

COMPUTER SYSTEMS

INSTALLATION — SOFTWARE
PROGRAMMING — MAINTENANCE

1-8080 SYSTEM
The basic 8080 based S-100 system. Includes CPA front panel, 20 slot 10 MHz
motherboard (with all 20 connectors). MPU-A 8080 CPU board. PS-28D power
supply (+ 8V @ 28A, +/- 16V @ 3A), and chassis.
Assembled & Tested. With MPU-A

1-8015 BASIC SYSTEM

The complete 8085 system, includes MPU-B, 64K RAM 10 slot terminated
motherboard. PS-28D.and jump start front panel.

A\,

FULCRUM™
COMPUTER PRODUCTS

£706.00

Assembled & Tested. £1035.00
1-8025 COMPLETE BUSINESS SYSTEM

Includes 1-8015 system and DS-8 Disk system w/CPM 2.2.

Assembled & Tested.

1.2 M byte 8" drive. £2933.00
2.4 Mbyte 8" drive. £3017.00

1-8035
The 8085 computer system with twin 5% " disk drives, DIO-D, MPU-b, 64K RAM,
chassis, 10 slot motherboard and p ower supply Includes CPM® 2.2,

180K store. £2386.00
360K store. £2686.00
780K store. £3186.00
Assembled & Tested.

VDP-40

Desk-top 8085 micro-computer system with keyboard, 9" CRT display, 10 slot
S$-100 board, 64K RAM, twin 5% " disk drives.
Assembled & Tested. 2820.00
0s-8

Dual 801R horizontal style 8" disk enclosure wipower supply. fan, and 2 Shugart
801R drives.

Assembled & Testec. £855.00
Agove w/DIO-C & CPM 2.2. £1030.00
DS-5

Dual 5% " disk enclosure wipower supply. fan, and room for.2 drives. ... £189.80

ALL PRICES PLUS VAT ﬁ g

WIDE RANGE OF COMMERCIAL SOFTWARE AVAILABLE

ﬂ 0245 357136
“ 0621 828763

FOR FREE PRODUCT
BROCHURE AND DETAILS

OF OUR SUPPORT SERVICES
N & DEALERS

Telex: 995411
Export enquiries welcome

J

PERSONAL
COMPUTER
SYSTEMS

ATARI

¥ SOFTWARE ¥ PERIPHERALS
#* COMPUTER CHESS GAMES

(FULL RANGE IN STOCK)

SPECIAL MAIL ORDER
SERVICE WRITE OR
PHONE FOR FULL DETAILS

GEMMIMI ELECTROMICS

Dept.PCW, 50 Newton St., 0ff Piccadilly,
Manchester M1 2EA. Tel: 061~236 3083.

WE ARE AT THE CORNER NEWTON ST./ HILTON ST.

170 PCW

A *ST AR IS * BORN‘

VIC

THE BEST HOME COMPUTER YET
SEEIT TRYIT BUYIT
IN OUR SHOWROOMS NOW!
ALONG WITH ALL AVAILABLE
COMMODORE EQUIPMENT

AND
ACCESSORIES

SALES SERVICE
SATISFACTION

COMMODORE APPROVED SUPER DERLER
BARCLAYCARD

Telephone your order NOW and N ac\.epted

Weowckine Vs

CAMDEN E[L@@TT?R@UH@@ VD

MICROCOMPUTER SYSTEMS

462 COVENTRY ROAD SMALL HEATH BIRMINGHAM B10 0UG
Telephone: 021-773 8240 or 021-772 5718 Telex: 335909 (Camden G)




Rumour has it that we sell
microcomputers . . .

But we also supply:

Complete Business Systems
Wordprocessors

Bespoke software

Packaged software

Printers

Accessories

Full after sales support
Sound advice

Don’t believe everything you
read in the press though-

Find out for yourself.

THE AVERY

COMPUTER COMPANY

13 The Mall
Bar Hill, Cambridge.

r )

\ Tel: Crafts Hill 80991 J

/" PRINTERS

CENTRONICS 737

This versatile printer provides
consistently excellent standard print for
routine applications. Furthermore, under
software control, it will also generate
proportionally spaced high density matrix
characters of correspondence quality.

* 80 CPS - Proportional Spaced Mode

* 50 CPS - Monospaced Mode

* Proportional Spacing, Plus 10 CP1
and 16.7 CP1

* Nx9 {Proportional) or 7x8
(Monospaced) Dot Matrix

* 3 Way Paper Handling System

* 96 Character ASC11 plus 6 Europ
character sets

* Microprocessor Electronics

¢ Expanded Print

* Right Margin Justification

COMPUTER
CHESS CHAMPION MARK V GAMES

SciSys’ most advanced chess computer.

_ | SciSys Mk v

*Plays strategic chess

*Has problem speed and
tournament modes.

*Can play 12 games
simultaneously.

*Provides analysis, comment,
advice or complete game
history.

*24K memory

*Full take-back and playback
facility

*Move entry by cursor or keys

*Intelligent sensor board and
printer available soon.

*Integral LLCD chessboard

*Two clocks

*Memory retention when
switched off

*Modular game

Great game machine with

Morphy program Capa-
blanca and Gruenfeld
modules available.
CALL US FOR PRICE.

Morphy Encore available
— SAE for details.

ALSO Chess champion sensory challenger £320
SAE for details.
Atari 400 £30
VIC 20 — phone or SAE for details.

We stock a vast range of chess computers at the most
competitive prices. Call or write to:—

KRAMER AND CO.
DEPT. PCW, 9 OCTOBER PLACE,
LONDON NW4 1EJ. 01-203 2473

~

EPSON
A FINE RANGE OF PRINTERS
WITH ASCII AND GRAPHICS

{MX70T, MX80T, MX8OFT, MX100FT .

The VIDEO GENIE SYSTEM EG3003

16K RAM, 12K Microsoft BASIC in ROM £277
TRS-80 Level |1 software compatible. +VAT

CHURCHILL CHAMBERS
92 GEORGE LANE LONDON E18 1JJ

Q LRCOMPUTERS

01:989-3259

Central
Semi-
Conductors
Production problems?

We guarantee prime parts & ex-stock
delivery on allcommon I.C.'s

Here is part of our list:

Z80A =
8085A -
8156 -
8255A —
8251A — £3.80

2716 — £3.20

200'ns 4164 (64K Dynamic) £14.00!!

01-624 8581

£4.50
£4.50
£5.50
£3.20
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” We are exclusive distributors for UK-
of SERENDIPITY SYSTEMS
packages for Apple & CP/M;

of MAGSAM index sequential

access routines for

! CBASIC

If you are puzgled by the lack of _ 'f 7 an R e s i
good application software for CP/M micros; : File Organiser - the best

,-A .
then puzzie no longer sk about data base package available

our GA“G 0F F‘"n for use with Apple.
BASKAM MINIMODEL DATAFLOW BILLFLOW

BASic Keyed Access Method Financial Modelling system  The easy-to-use, fast and Client Billing for
routines are merged into for CP/M : Very easy to use : flexible Database manage- “Professional ” business -
your MBASIC programs to Flexible report layouts : ment and information Accountant, Consultant,
provide simple but efficient consolidation : can handle retrieval package for CP/M Engineer, Surveyor :
INDEX-SEQUENTIAL file large models simply and systems. If you can file it Invoicing, Sales Ledger,
handling : Muitiple indexes : practically. Designed by manually; then you can file Work-in-progress, Analysis
re-organisation : speeds business consultants for it faster and better with Contribution by Fee- earner :
processing : cuts desk use : use by real businessmen. DATAFLOW. R.P.P. £99.95 With Nominal Ledger forms
cuts programming time by R.P.P. £399.00 complete system from Time
60%. R.R.P. £95 Sheet to Balance Sheet.
R.R.P. £375.00

Also ask about; Inter-Stat, Advanced Maths and Video Message packages for Apple
Ask for leaflet on; Serendipity Ledgers and Stock Control for CP/M
All CP/M packages NOW AVAILABLE for APPLE Il and SHARP MZ80B

GREAT NORTHERN o sevies s

116 Low Lane, Horsforth, Leeds LS18 5PX. Telephone (0532) 589980

J "% NEW BROOM FOR EPROMS ¥

@l GH m E S TEX ERASER SWEEPS CLEAN!

S
EPROMPT is Prompt Enough!

Software

Hi-Res SOCCER:
The only reai-time action SOCCER game for Apple. All
tackling, goal kicks, throw-ins, corners, are shown in full Hi-Res

graphics. Fully animated players. £22.95
Alien Rain: e ]
The Aliens swoop down from all sides in swift attack. Formerlv
sold as Apple Galaxian. £12.95 Eproms need careful treatment to survive their expected lifetime.
Snoggle: ) Rushing it could burn their brains out. So cop-out of this helter-skelter
You are Snoggie, wending your way through a maze of ghosts world; take it easy the TEX way and give your chips a well-earned break.
who will eat you if they catch you. You must be quick & bold. Please Cool, gentle and affordable; EPROMPT does it properly.
note, the upper levels of this game are very difficult,. £12.95 * 16-chip basic economy EPROMPT EB: £32 nett; £39c.w.0. %
Space Eggs: } * 32-chip interlocked de-luxe EPROMPT GT: £40 nett; £49¢c.w.0. %
A terrific arcade-style game. You will be hatching little spiders,
wolves, lips & fuzzballisl1l £14.95
The Wizard & the Princess: TEXTIME
In this adventure you must do battie against an R
evil wizard to save the life of the Princess. £17.95 & 0
Tarturian: Tea-Break Time!
As vou explore 160 rooms you gather weapons & treasure for the 1
final battle aginst the Tarturian. £14.95
Creature Venture: You have inherited your Uncle Stashbuck’s rlnansipn. Our EPROMPT needs just half-an-hour to finish its job; this is the proper
You must rid it of the horrible creatures to find your uncle’s buried erase time for all Eproms. While it's busy you may as well take a break
treasure, £14.95 yourself, but don't take too long without a timer on the job; over-erasing
THE GALACTIC SAGA:  The Galactic Empire | £12.95 can shorten data storage timg. So our TEXTIME will remember to turn
The Galactic Trader || £12.95 out the light and your chips will forget nothing new.
The Galactic Revolution 11} £12.95 * 30-minute solid-state TEXTIME M30: £15 nett; £19¢c.w.o0. %
Tawala’s Last Redoubt £14.95 * & % Special Offer EB + M30: £45 nett; £55c.w.0. % % %

* % % Special Offer GT+ M30: £53 nett; £66 c.w.0. % k &
Add 15% V.A.T. Postage & Packing Free

Write or phone for full catalogue of available software. ALyt tforiablaprices ¥He INIEIEEI ol ha LK. and sedirect.
Dealer Enquuqes Welcome. C.W.0. Prices include Carriage & VAT. Write postfree: BOX 11;
Contact: S.B.D. SOFTWARE, 14 Jocelyn Road, TEX MICROSYSTEMS LTD. FREEPOST

ST.ALBANS, HERTS. AL1 1BR ST.ALBANS 64077/TRING 4797 ANYTIME

O =

Richmond TW9 2TJ Tel: 01-948 0461, Telex: 22861
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CROTEK COMPUTER  SERVICES™)

MICROTEK INTRODUCE THE

"MICOM 81°
THE “STATE OF THE ART* MICRO-COMPUTER SYSTEM.

M ICROTEK COMPUTER Skic M ICROTEK COMPUTER SERVICES

MICOM 8i | MICOM 81

4 MHZ Z80A CPU!

18 Slot S100 Mainframe!

32 MB or 96 MB CMD Hard Disk Storage!

Up to 768K Dynamic or 384K Static RAM with Bank Switching!
2, 4 or 8 port Serial and Parallel 1/0 boards!

8" Double Density Floppy Disk Drives, (optional)!

IBM Compatable Communications!

Rugged and Reliable Rack Housing!

The ‘MICOM 81’ system will run CPM, (if you really must!) or

"MVT FAMOS®

The most powerful and versatile multi-tasking, multi-user 8-bit operating system currently available! You don't
believe us? Well we have a large international bank using this system with 6 terminals and 2 printers in a ‘Real
Time’ trading application!

* %k %k %k %k %k ok *

Do you know of a UNIX, MPM, MBQOS, OASIS or any other 8-bit ‘multi-user’ operating system, that you can get
demonstrated doing the same? Well neither do we!

The ‘MICOM 81’ system is also currently being used in one of this country’s leading universities, and in many
other different types of industrial and commercial applications.

Prices start from as little as £7,000 and OEM enquiries are welcome.

For further details phone Orpington 26803/36228 or write to Microtek Computer
Services, 50 Chislehurst Road, Orpington, Kent, BR5 ODJ.
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LOW COST HiIGH QUALITY
EPROM PROGRAMMER/COPIER MODEL
EC2000 FOR PET OR APPLE {1
LOOK WHAT YOU GET FOR YOUR MONEY

EFSFEEERRERREE RS E RS SRS SR AR R E RS E R RS AR E R XE R

HARD WARE
ATTRACTIVE CASE.
AC MAINS POWER SUPPLY.
TWO ZERO IN FORCE SOCKETS.
BUILT IN INTERFACE.
BUILT IN PROTECTION CCT AGAINST: —
1. VCC OVER CURRENT
2. VPP ON SLAVE OVER CURRENT.
3.S/C ON ADDRESS OR DATA LINES.
4. FULLY DOCUMENTED INSTRUCTIONS.
SOFT WARE
* SELECT THE TYPE OF EPROMS.
1. TMS 2532/MCM 2532. 2. 1 2732.
3. TMS 2516/MCM 2716/MOSTEK 2716.
4. TMS 2508/TMS 2758.
* FUNCTIONS:— COPY MASTER SLAVE.
o RAM SLAVE.
VERIFY MASTER SLAVE.
READ MASTER RAM.
" SLAVE RAM.
EMPTY CHECK SLAVE.
* INDICATORS:— SOCKET EMPTY
VCC O’'LOAD ON MASTER
+ SLAVE.
VERIFY FAIL
EMPTY FAIL
ALL FOR ONLY £79-95p ALL EX STOCK.

UNITS BUILT & TESTED.
S.A.E. FOR FURTHER DETAILS

THE EXCITING TYPE — ‘N’ — TALK VOICE
SYNTHESIZER EC — 01.
FOR INDUSTRIAL, BUSINESS & PLEASURE USES
LOOK & COMPARE WHAT YOU GET FOR YOUR
MONEY

IEEE R RS EE R AR R EES R R ER ES R SRS R RS ERE R E RS LR R

SELF CONTAINED BOXED UNIT.
AC MAINS POWER SUPPLY.
ON BOARD BUFFER.
RS 232 INTERFACE FOR TRS80, APPLE,
NASCOM 0SI, UK101, ECT.
IEEE INTERFACE FOR PET, HEWLETT
PACKARD
AUDIO AMPLIFIER & SPEAKER.
COMPLETE INSTRUCTION MANUAL.
UNLIMITED VOCABULARY. CONTINUOUS
SPEECH.
DATA ECHO OF ASII CHARACTERS.
NO LANGUAGE BARRIER & MANY MORE
FEATURES.
ALL FOR ONLY £149.95p + VAT + P&P.
EXSTOCK. FOR FURTHER DETAILS FULL SIZE
S.A.E. PLEASE.

EASI COMP SOUND EFFECT BOARD DOWN [N
PRICE £40.00 + VAT.
SUPER BOARD (Il £159.00 + VAT
610 EXPANSION BOARD £159.00 + VAT
CD3P FLOPPY DISC DRIVE FOR UK 101
OR OS! SUPER BOARD £285.00 + VAT
CHALLENGER 2 SERIES 8K £225.00 + VAT
BUS EXTENTER FOR UK101/SUPERBOARD
£6.00 + VAT
MICRO CASE FOR NASCOM, UK101, OS!
£26.00 + VAT
GAMES PROGRAMS WiTH DIFFERENT
FROM £2.00
EXAMPLE ALLIEN INVASION WITH SOUND
BETTER THAN THE PUB GAME FOR NAS comp
ONLY £10.00
SEND S.A.E. FULLSIZE FOR LIST

e TELEPHONE:— (0603) 416352.
€asicomp Ltd S
AVAILABLE FOR TRS80, UK101,

ALL MAJOR CREOIT CAROS VISA
NAS COM, CSI ECT. 57 Parana Court, Sprowston, Norwich NR7 8BH. ACCEPTED - Small surcharge —

‘PC-BASIC’ COMPILER
[ . A TRUE COMPILER
o= =  FORTHE
@™ . CBM RANGE OF
= MICROCOMPUTERS

@ A program has been SAVED normally on disk is compiled back
onto disk in a directly loadable program file.

@® The COMPILER is completely written in machine code and is com-

patible with CBM—Microsoft interpreted BASIC.

@ it supports all BASIC commands and all CBM peripherals.

@ The largest program that can be compiled is about 28k (depend-
ing on its structure).

@ The increase in speed depends on type of program, but PCW
benchmark tests indicate that a compiled program will run at up
10 times faster than its interpreted equivalent.

® Extra facilities available in a COMPILED program include:
{1) Integer loops for faster execution.

(2) RUN/STOP disable/enable command
(3) Optional fully formatted listing of the program as it is compiled

(4) Optional production of a cross reference tabie of variables and

line references at compitation.
(5) True integer arithmetic.
(6) Full syntax check with optional object file.

FULL DETAILS AVAILABLE ON REQUEST
TRADE ENQUIRIES INVITED Please Quote PCW 1081
£300.00 + VAT Post free

NG

Additional run time packages in EPROM £25.00 + VAT f ETVR
Under LICENCE ONLY. -

to

Eaglescliffe Ind. Est. Stockton
Cleveland T§16 OPN Tel({0642) 781193 “ ex
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ZX81VIC-20

ACORN ATOM
SUPERB SOFTWARE

2X81 16K SOFTWARE
The following is a list of our 16K 2X81 Software {which fit into 11K)
Code and contents Details

AIR TRAFFIC CONTROL: An absorbing simulation of air traffic control over
a busy airport. Animated display shows radar
screen with moving aircraft with name tags and a
list of call sign, height, speed, heading is displayed;
by contacting the pilot you must bring in all the
ptanes without them hitting the mountains or
running out of fuel.

INVADERS + Self play vers: A ZX81 implementation of the arcade game with
full screen, and a self play version is supplied.
PHONE BOOK: Now you can keep all your friends’ and relatives’

phone numbers on cassette, uses very fast data
retrieval technique.

DATE 81: Computer dating program. . . who will it pick for
you?

16/81/2

ADVENTURE ATLANTIS: You are shipwrecked in the middle of a terrific
storm. . . in this game you can become very rich. . .

or you may be marooned on a desert island for
ever|

BREAKOUT + self play vers: A ZX81 implementation of the arcade game with
full screen, and a self play version is supplied.

TRANSLSR: Translates any European language into any other!
This program stores its vocabulary on cassette.

COMPUTAPUNT: Keeps statistical records of horses’ or dogs’ per-

formances in races — and will make predictions on
future races.
both packs contain the four programs described; these programs come with user instructions
and are loaded and ready to run, Pack: 16/81/1 and 16/81/2 are £4 95 each or £5 95 for
both incl.
VIC20 5k RAM VOLKSCOMPUTER
Tapebook 16:15 VIC-20 programs at £3.95: Tapebook 30 = £5.95 incl,
See list of ZX81 Tapebooks for details|
ACORN ATOM (original ROM) f/p not required
Code Contents

a1 STAR TREK: sound effects, damage control, help,
animated display + all features found on other
versions available, requires 6K + 4K upper text area
min,
PHONE BOOK: keep records on a data tape of
useful phone nos, menu driven.
FRUIT MACHINE: 6K + mode3 graphics; £6.95 inc
a/2 GALAXIONS, PIANO, requires 6K + 6K £6.95 inc
Both a/1 and a/2 for £8.95

CONTROL TECHNOLOGY, 39 Gloucester Road, Gee
Cross, Hyde, Cheshire SK14 5JG. 061-368 75568




'GCOMPUTER WAREHOUS

RAM AND EPROM NEW LOW VAT INCLUSIVE PRICES

2716 SvRail  £7-50
2716 3 Rail £8-50
2708 450NS £4-50
2708 ExEquip £2-25

All devices full spec. and guaranteed. Bulk enquiries welcome.

TELETYPE ASR33
I/0 TERMINALS

From£195 * 3‘}\?

Fully fledged industry standard ASR33 data ter-
minal. Many features including: ASCIl keyboard
and printer for data 1/0, auto data detect Circuitry,
RS232 serial interface, 110 baud, 8 bit paper tape
. punch and reader for off line data preparation and
ridiculously cheap and reliable data storage. Sup-
plied in good condition and in working order.
Options: Floor stand £12.50 + VAT
Sound proof enclosure £25.00 + VAT

EQUIPMENT CASES
GIVE

YOUR

M.P.U.

A HOME

ONLY

+ _1.'55 [
Superb professional fully enclosed, made for the
G.P.0O. to the highest standard, offered ata
fraction of their original cost they feature
aluminium sides, hinged removable front panel,
which can be secured by 2 screws to prevent
prying fingers. All are finished in two tone G.P.O.
grey and although believed brand new may have
minor scuff marks/scratches due to bad storage.
Dimensions 16”'D x 6%“H x 14%"'W

NATIONAL MA1012 LED
CLOCK MIODULE

* 12 HOUR N

% ALARM
*50/60 HZ

The same module as used in most ALARMICLOCK
radios today, the only difference is our price! All
electronics are mounted on a PCB measuring only
3" % 1¥" and by addition of a few switches and 5/16
volts AC you have a multi function alarm clock at a
fraction of cost. Other features include snooze
timer, am pm, alarm set, power fail indicator, flash-
ing seconds cursor, modulated alarm output efc.
Supplied brand new with full data only

Suitable transformer £1.75. £525

SEMICONDUCTOR
‘GRAB BAGS'

Amazing value mixed semiconductors, include

transistors, digital, linear I.C.'s, triacs, diodes, bridge

recs. etc. etc. All devices guaranteed brand new, full

spec. with manufacturers markings, fully guaranteed.
50 + BAG£2.95 100 + BAGS £5.1%

MUFFIN FANS

Keea your equipment Cool and Reliable with our tested ex-equipment
“Muftin Fans” almost silent running and easity mounted. Available in
two voltages. 110 V.A.C. £5.] 05+99 90p OR 240v A.C. £6.15+pp
30p DIMENSIONS 43 x 41" x 1}

0

0
DISCOUNT

Due to our massive bulk purchasing programme
which enables us to bring you the best possible
bargains, we have thousands of I.C.’s, Transistors,
Relays, Cap’s., P.C.B.'s, Sub-assemblies, Switches,
etc. etc. surplus to our requirements. Because we
don’t have sufficient stocks of any one item to
include in our ads., we are packing all these items
into the "BARGAIN PARCEL OF A LIFETIME"
Thousands of components at giveaway prices!
Guaranteed to be worth at least 3 imes what you
pay plus we always include something from our ads.
for unbeatable value!! Sold by weight

2.5kis £ 4.75+pp £1.25
10kis £11.75+pp £2.25

t LECTRONIC
COMPONENTS
& EQUIPMENT

Skis £ 6.75+pp £1.80
20kis £19.99+pp £4.75

Tn stock now test eaul
transformers, power supp
equipment, 1.C.'s, t
transistors, MICTOSWI
other stock lines.
displayed below:

SCOOP PURCHASE
12" VIDEO MONITORS

4116 200NS 16KX1DYN. 8for£19-95

2114L3 300NS1KX4 ST. 8for£22-50
2102L-3 650NS1KX1 ST. 8forf 5-50
TMS4030JL 300NS4KX1 DYN 8forf 9-95

ICLTERMIPRINTER
300 BAUD TERMINALS

PRICES
REDUCED

ONLY
£295

+ CAR
+ VAT

Made bv the “BALL MIRATEL" CORPDRATIDN USA

NOW OPEN
MONDAY-SATURDAY
9.30-5.30

e es,
mlcroprocessors teletyp
D'T‘::; scopes, Sig. gen'’s, Motors, peripheral

variacs, keyboards,
7 thousands of

ge, is

00ls, COMPO!
itches, V.D.U's sub-assemblies +

Just a mere fraction of our vastran
100’s of bargains for callers.

Stock SOFTY

EPROM BLOWER
Software  development  system
invaluabletool fordesigners, hobby- |
ists, etc. Enables open heart surgery
on 2716, 2708 etc. Blows, copies,
reads EPROMS or emulates
EPROM/ROM/RAM in situ whilst
displaying contents on domestic TV
receiver. Many other features. £115
+ carm. + VAT. Optional 2716, 2716
Function Card £40 + VAT. PSU £20

+ £1.50 carr. + VAT.

Write or phone for more details.

CONNECT
DIRECTTO
YOUR MICRO

the CO12 is a self

Made under licence from the world famous GE Co.
The ICL Termiprinter is a small attractive unit with
so many features it is impossible to list them in the
space available! Brief spec. as follows; R$232
serial interface, switchable baud rates 110, 150,
300, (30 cps), upper and lower case correspond-
ence type face, standard paper, almost silent run-
ning, form feed, electronic tab settings, suited for
word processor applications plus many more
features. Supplied in good condition and in work-
ing order. Limited quantity.

of 19 Mhz, superb lineari
must for any MICRO/CC
Brand new and boxed only
+ carriage £2,50 + VAT,

THE PRINTER SCOOP OF THE YEAR
THE LOGABAX 280 MICROPROCESSOR CONTROLLED
LX180L MATRIX PRINTER

\, ' Amassive bulk purchase enables us to offer you this
superb professional printer at a fraction of its recent
cost of over £2000, Utilising the very latest in
micropracessor technology, it features a host of
. facilities with all electronics on one plug in P.C.B. Just
- study the specification and you will instantly realise it
meets all the requirements of the most exacting
#_ professional or hobbyist user.
i L STANDARD FUNCTIONS  Full ASCH character set v Standard
inkribbon % RS232/V24 serial interface - 7 xtal controlled baud rates up
10 9600 ¥ 194 characters per line ¥ Paraliel interface w Handshakes on serial and parallel
ports ¥ 4 Type fonts, italic script, double width, italic large, standard ¥ Internal buffer
% Internal self test # 170 CPS ¥ Variable paper tractor up to 17.5" wide % Solid-steel
construction % All software in 2708 eproms easily reconfigured for custom fonts etc.

All this and more, not refurbished but BRAND NEW At Dnly £525 + VAT

+ carriage and ins. £18.00 4+ VAT
OPTIONAL EXTRAS w Lower case £25.00 v 16K buffer £30.00 % Second tractor for
simultaneous dual forms £85.00 % Logaba_x maintenance. P.O.A.

MAJOR

saines HARD DISK DRIVES

Another major purchase allows us to bring you the professional technology of hard
disk drives at a price you can now afford, Just imagine absolutely masses of correct
data transferred or saved on your system by the time your finger leaves the carriage
retum key|! All drives offered are made to the highest professional standard by the
DRE Co., perhaps the largest of UK OEM peripheral manufacturers. All components
are batch selected to obtain the utmost reliability and after having run two series 30
and a 4000 drive continuously 24 hours a day for over a year without a single
read/write error we can most certainly vouch for the quality.

DIABLO/DRE series 30. Fully refurbished this 2.5 M8 drive accepts 2315 exchang-
able (via removm? top cover) disk cartridges. Sectoring is a feature of the disk pack
and may range from 8-48. Fully DEC RK05, Nova, Texas, system compatable.
Requires + & —15v DC Supply.

Series 30 Drive £475 + VAT Senes 30 Front Loader £695 + VAT
| DC Power Supply £125 + VAT

DRE 4000 B Series. Modei 4044, Technology at its finest, this drive currently
manufactured by DRE features 10 MB's of on line storage split into two disk plattens,
1, 5 MB fixed and 1 top load 5 MB type 5440 exchangable cartridge. Features, DC
drive motor, built in air conditiong system, write protect, mains powered, etc.
Supplied Brand New and Boxed complete with Manual and Rack Slides.
Manufacturers current price £3100, our price £1495 + VAT

*For DEC compatability or alternate sectoring please enquire. Xylogics DEC LSI 11
controller for 4 S30 or 2 4000 drives £850 + VAT Newton Labs 5100 controller for 4
$30 or 2 4000 £625 + VAT Controller for TRS8C, PET, APPLE, price to be announced.
NEW 2315 12 sector disk packs £40 + VAT

EW 5440 any sector packs £48 + VAT
ORDER NOW!! These prices may never be repeated. Specialist carriage S30£15.00 + VAT 4000
£20 + VAT

ELECTF?C)I\IICS

Déept. PC.W. 64-66 Melfort Rd., Thornten Heath, MAIL ORDER
Croydon, Surrey. Tel: 01-689 7702 or 01-689 6800 INFORMATION
Uniess otherwise stated all prices inclusive of V.A.T. Cash with order. Minimum
order value £2.00. Prices and Postage quoted for UK only. Where post and
packing not indicated please add 60p per order. Bona Fida account orders
minimum £10.00. Export and trade enquiries welcome. Orders despatched
same day where possible. Access and Barclaycard Visa welcome.

d, mains po
professional monitor. All controls are inbuilt on a
single PCB with exception of the brightness control
which can be brought out for external use. Many
features such as composite video, quoted bandwidth
and definition make this a
application.

Input harness, brightness pot and connector £2.50
+ VAT, Dimensions 9"H x 1“0

HURRY WHILE STOCKS LAST

d chassis

JUST IN

Secondhand chassis 9" Blue-best
mains powered, video monitors,
composite video input with inbuilt
Sv 3 amp DC P.S.U. Tested, but
unguaranteed.

£39.99 + £2.50 carriage

Complete with circuit.

£97.50+ var

x 1w

STEP INTO THE 80’s

WITH TOMORROW'S WORLD
TECHNOLOGY TODAY

THE TANTEL
PRESTEL-VEWDATA
ADAPTOR

At last this amazing piece of micro technology is
available at a price you can afford. Just connect to
the aerial socket of any colour or black and white
domestic TV receiver and to your Post Office
installed jack socket and you are into the exciting
world -of PRESTEL. Via simple push button use you
are able to view a staggering 170,000 pages of up to
the minute information on many services and
utilities, order goods from companies, even play
games!! All this and more without ever leaving your
armchair!

ONLY £170
+ £1.75 carr. + VAT
SEND £197.51

“cn FULLY CASED

ASCII CODED
KEYBOARDS

IDEAL -
TANGERINE,
OHIO ETC,

Straight from the U.S.A. made by the world famous R.C.A. Co., the
VPB00 Series of cased freestanding keyboards meet all require-
ments of the most exacting user, right down to the pricel
Utilising the latest in switch technology. Guaranteed in excess of
5 million operations. The keyboard has a host of other features
including full ASCil 128 character set, user definable keys,
upper/lower case, rollover protection, single 5V rail, keyboard
Impervious to fiquids and dust, TTL or CMOS outputs, even an
on-board tone generator for keypress feedback, and a 1 year full
R.C.A. backed guarantee.

VP601 7 bit fully coded output with delayed
strobe, etc.

£43.95

£54.95

£60.95
£72.50

VP611 Same as VP01 with numeric pad.

VP506 Serial, RS232, 20MA and TTL output, with
6 selectable Bsud Rates.

VP616 Same as VP606, with numeric pad,

Plug and cable for VP601, VP61 £2.25

Plug for VP606, VP616 £2.10

Post, Packing and Insurance.
ORDER NOW OR SEND FOR DETAILS.

5v D.C. POWER SUPPLIES

ollowing the recent “'SELL
3 amp P.S.U. we have managed to secure a large quan-
tity of ex-computer systems P.S.U.’s with the following
spec.; 240 or 110v A.C. input. Qutputs of Sv @ 3-4
amps, 7.2v @ 3 amps and 6.5v @ 1 amp. The 5v and
7.2v outputs are fully regulated and adjustable with
variable current limiting on the Sv supply. Unit is self
contained on a P.C.B. measuring only 12" x5 x3
The 7.2v output is ideal for feeding "“on board” regu-
{ators or a further 3 amp LM323K regulator to give an
effective 5v @ 7 amp supply.
Supplied complete with circuit at only £10.95 + £1.75pp.
Believed working but untested, unguaranteed.

£1.95
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MARPLIN. for ATARI (%)

The World- beating

ATARI PERSONAL
COMPUTERS

3 consoles available
Atari 400 with 16K RAM (AF36P) £345

Atari 400 with 32K RAM (AF 37S) £395
Atari 800 with 16K RAM (AFO2C) £645

lexpandable to 48K)

Atari 400 Console

All consoles when connected to a standard UK colour (or
black and white) TV set can generate the most amazing
graphics you've ever seen.

. MORE HARDWARE
Look at what you qet' Atari 410 Cassette Recorder (AF28P £50
* Background colour, plotting colour, text Atari 810 Disk Drive (AFOBG} £345
colour and border colour settable to any Atari 822 40-column Thermal
one of 16 colours with 8 levels of Printer (AFD4E) £265
illuminance! Atari 50 Interface (AF236) £135
% Video display has upper and lower case Joystick Controllers (AC37S)  £13.95 : . |
characters with true descenders, double Paddle Controllers (AC29G) £13.95 Atari 800 Console (with cover removed)
and quad size text and inverse video. 16K RAM Memory Module (AFD8J)  £65
* 57-Key keyboard (touch type on Atari 400) ’\S"'UCH MORE FOR ATARI COMING SOON :
and four function keys. AR SPECIAL PACKAGE OFFER
i SEND S.A.E. NOW FOR OUR LEAFLET{XH52G)
* FuIItscrIeen editing and four-way cursor A Disk-based system for £725 with LeStick
control. @i The Atari 400 Console
* 29 keystroke graphics and plottable points t EXEEEEEXEXD Special 32K RAM Module
up to 320 x 192 (160 x 96 only with 8K STOPPRESS ROAD SHOWS*_ Atari 810 Disk Orive
RAM). Friday 25th September | g's" Opertaltl_ng System
. 3 3 entation
% 40 character by 24 line display. ¥ ] % ool Lesik

% Extended graphics control and high speed g Saturday 26th September

Grosvenor Centre Hotel, Edinburgh %* g g oo ERRRER

action using a DMA chip with its own 3 Sunday 27th September Can any other computer on the market
character set. Portland Hotel, Manchester * offer all this at anything like this price?
* Player missile graphics. ¢ Monday 28th September Sz
% Four programmable sound generators can Birmingham Centre Hotel
be played individually or together and each L Tuesday 23th September ¥
has 1785 possible sounds playable at an Hotel Nelson. Norwich
one of eight volume settinps yfor ame | * For further details phone 0702 554155 * VERSAWRITER .
ght vo s, 1or g % B A e ¥ Ak Ak K * % 12% x 8in. drawing board. Orawing on
sounds or music. - hoard iis reproduced on TV via Atari with
* Full software control of pitch, timbre and 32K RAM and Disk Drive. Closed areas
duration of notes in 4-octave range may be filled in with one of 3 colours. Text
- ; LE STICK be added in any one of 4 fonts. Paint
* may be added in any one
Four joystick or paddle ports, sounds For Atari Computer or Video Game brush mode: select size of brush and paint
output to TV ; Replaces standard joystick, but much away. Air brush mode: shade in your
* BASIC cartridge and 10K ROM operating easier to use. Internal motion detectors drawing- colour and density is up to you.
system and full documentation. sense hand movements. Large pushbutton Plus many more features. S.a.e. for price
on top of Stick. Squeeze Stick to freeze and further details.
DEALER ENQUIRIES WELCOME motion. A MUST for SPACE INVADERS,
STAR RAIDERS & ASTEROIDS.
n 1 F LII n ONLY £24.95 {AC45Y)
I . I N L I . ndon
a
M i ; ; Note: Order codes shown in brackets. a
aplin Electronic Supplies Ltd Prices firm until 14th November, 1981 I: (0 mer

P.O. Box 3, Rayleigh, Essex. and include VAT and Postage and Packing.

St., 6
Tel: Southend (0702) 552911/554155 | (Errors excluded). 159-161 KINg 01748 092

PCW 176



EXPLORER 85 ForMaximum flexibility

A thoroughly versatile S100 based computer

‘Disks

8 Control Data Corporation
Professional Drives

@ LS| controller

@ Single density 400 '
® Double density 800K
® Access time 25 ns

Controller 1/0 5100 card

® Up to 4 drives

® 1771 ALSI floppy disk controller

® On board data separation.|BM compatible
@ 2716 PROM socket

® On board 1/0O Baud rate

£350

® Two serial 1/O ports £170
® Generates to 9600 Baud

@ Disk drive cabinet P.S.U. £79
@ Cable set £19
@ Coming shortly. Hard disks.

ELF 11

A greatbeginner’'s computer

for aslittle as £49.95

Ideal for controller systems
Extra low power RCA Cosmac 1102

@ Learn to programme in machine code and
understand computer systems

RAM working in basic fevet 111

@ Starters pack - EIf 11 and RF modulator and

£56.70

® Expansion Kits. Full Range avaifable. Hardware. Firmware
@ Software. Manuals. Send S.A.E. for literature

T. Pitmans short course for

® Expand it to meet your requirement up to 64k

Start the system for as little as * £85

17K system from £327 29K system from £410

xpand to the full 64K disk system

@ C.P.U. 8085A— 3.5 mhz S100 siots expandibie to 6

® Languages 8K Resident ROM Microsoft basic

® Running on CP/M 2.2 M basic FORTRAN COBOL

® Memory. 17K RAM expandible to 64K

® 2K monitor

® Stand alone full aiphanumeric Keyboard. 64/32
characters 16 lines

@ 80/25 lines, VDU available

® Full cursor control

@ COMPLETE BUSINESS SOFTWARE AVAILABLE

Monitors
NEWV 12" Green screen monitor

£150

¢ Oki Microline £299

® 10" Black & white monitor @ Serial Interface £75 extra

@ Ideal for Apple. Nascom. UK 101
and more £79.95

® 10 MHZ band width
® Metal cabinet 9"° x 9" x 9.5”

e Centronics 7372 £399
7374 £429

® Trade enquiries welcome. ® Other models available

Expansion Cards
SJ64K S100 Dynamic Ram Card

16K from £149 48K from £239
32K from £194 64K from £284

i Add memory beyond the 64K limit
Expand to a multi terminal system

EoN Bank selectable £149
NEW Electric Mouth Cards
S100
Eif 11 from £99
TRS 80
Apple

FDC Controller Card £170

NEWTRONICS

255 ARCHWAY ROAD,

LONDON, N.6 TEL: 01-348 3325

SEND SAE FOR COMPREHENSIVE BROCHURE

Please add VAT to all prices. P&P extra. Please make cheques and postal orders pay
able to NEWTRONICS or phone your order quoting BARCLAYCARD, ACC S
number,

We are open for demonstrations and Sales. Monday-Saturday 9.30 a.m.-6.30 p.m.
Near Highgate Underground on main A1 into London.
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CASTLE ELECTRONICS

MICRO COMPUTER CENTRE
Telephone Hastings (0424)437875

[ 4 Commodore International Ltd. (AMEX-CBUY) has officially introduced the
COMMODORE world’s tirst full-featured colour computer priced at under £200.
The new VIC 20, which retalls at £189.95 was unveiled on January 8th at
the Consumer Electronics Show in Las Vegas.
The new computer puts Commodore squarely in the low priced personal
computer market with a fully expandable microcomputer which connects to
any television set and rivals the features of existing microcomputers selling

at four or five times the price. The features speak for themselves:

® colour ¢ sound » graphics character set

* programmable function keys » plug-in programme/memory cartridges
* 5K memory expandable to 32K ¢ low-priced peripherals
L]
L]

£189.95
incl. VAT

standard PETBASIC * joystick/paddles/lightpen
full-size typewriter keyboard » self-teaching materials

The ATOM is a British-designed personal computer —simple to operate, and
in kit form, simple to bulld. It has all the features found in machines twice the
price or more, and yet it has one outstanding advantage. It is designed on an
expandable basls.

8k Rom + 2k Ram—kit ... 138.00 4K |Floating Point ROM (mc in
£138.00 8k Rom + 2k assembted ... 172.50 12K version) 23.00

: 12k Rom + 12k Ram—Kit... 195.50 Colour Encoder ... .. 21.85
ncl 12k Rom+12k Ram—assembled Mains Power Supply (1.34)  9.20

230.00

Microtan 65 is the most advanced, most powerful,

[
mlcrotan 65 most expandable microcomputer avallable

It also happens to be the most cost effectlve.

Microtan65kit... ... ... 79.35 Lower Case Kit... ... ... 10.90
Microtan 65 built . .. 9085 'oa) S;:g:"se‘::g‘,s‘:'(‘,’t o %45 GraphicsKit . . . 7.50
Tanex Min. Config. kit .. 49.45 (for use with RS232 on TANEX) MP82 Power Supply . 72.50
Tanex Fully Expanded kit 103.15 9.20
-Tanex Min. Config. built  60.95 Mini-Rack (with PSU) .. 5635 System Rack vie we. ... 56.35
Tanex Fully Expandedbuilt 114.65 XBUG ROM with manual 19.95 System Motherboard  (inc. 4

20WayKeypad ... ... 11.50 10K Basicin EPROM .. 56,35 , connectors) ... .. ... 44.85
Full ASC!i Keyboard (less Case) Microtan 65 Manual . 5.00 ASCliKeyboard(incl.Case) ~ 92.95
69.95 Tanex manual ... ... ... 5.00
Mini-Motherboard (M/Tan and Serial I/Okit ... . 17.25 Tantel PreStel
Tanex) ... .. .. 11.50 Microtan/TV Cable (kit) .. 1.75 adapter ... 199.00

'COMMODORE PET 4016 PET 16K RAM 550.00

Everythmg has been said about PET— | . 4032 PET32K RAM . 589.00
Britain’s number one selling -y PET C2N Cassette Deck ...  63.25
microcomputer. A full range of ™ T 4022 Tractor Feed printer: Full PET
accessories and software (both | \a" Graphics ... . 454.25

games and business), is held in stock

The Apple I+ is more powerful APPLE Il Plus 48K RAM Fitted

than its predecessors with built-in , (VIdeSOUtONLY) _ ... 759.00

qpple : sound and high resolution graphics, SRR SEREER ";;‘3"'35
¢ % which make it ideal for scientific and Apple Disk Drive WITHOUT

games appllcauons Controller ... ... ... 291.00

n Nascom 1 kit—NAS-SYS1—without Nascom 3A PSU (+12V@1A, NAS-DIS Disassembler (3 x 2708) ... 43.20
“’ (Om 3881 PIO <o .. 14375 +5V@3A,  -SV@05A and NAS-DEBUG Uses NAS-DIS (1 x 2708) 17.26
Nascom 1  built—NAS-SYS1— -12V@1A) ... ... ... 37.40 NAS-PEN Text Editor(2x2708) ... 34.50
without 3881 PIO ... ... 161.00 Nascom IMP Printer ... 371375 NAS-SYS 3 Monitor ROM... 46.00
Nascom 2 kit—NAS-SYS1— 78 Way Veroboard 5" ... 3.20 NAS-GRA Graphlcs ROM
NOUSER MEMORY ... 258.75 78wayVeroboard15” ... 9.50  (Nascom2) ... ... ... 17.25
16K RAM ‘B"’ Expansion Memory Buffer Board (Nascom 1)  37.50
WGt er . ... 161.00 ZEAPAssembler(4x2708) 57.50

*ALL PRICES INCLUDE VAT
# DELIVERY: POSTAGE/PACKING WILL BE NOTIFIED

#BARCLAYCARD AND ACCESS ORDERS TAKEN BY PHONE

CASTLE ELECTRONICS 7 CASTLE ST.,HASTINGS, E.SUSSEX
Telephone Hastings(0424) 437875

Shop hours 09.00 to 1730 Mondays to Saturdays
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SALES - LEASE

and other services

64K
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8
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e % i seromony
SUPERBRAIN STANDARD MODEL N b | e

(350KB DOUBLE DENSITY DISK DRIVE)

SUPERBRAIN QUAD MODEL

(700KB QUAD DENSITY DISK DRIVE)

SUPERBRAIN + PRINTER

(BUSINESS SYSTEM CONFIGURATION)

SUPERBRAIN + PRINTER

+WORD STAR’ SOFTWARE PACKAGE
(COMPLETE WORD PROCESSING SYSTEM

ALL CPM SOFTWARE P.O.A.

PASCAL
FORTRAN
CIS-COBOL
COBOL 80
FORTRAN 80
MBASIC
CBASIC

APL

MPM

PLI

EPSON

Unbelievable quality from the world’s
largest print head manufacturer.

MX 80T

100

260

b4
WORDSTAR  INCOMPLETE RECORDS
MAGIC WAND INTEGR. ACCOUNTS
SPELLBINDER SALES LEDGER arn
MAILMERGE PURCHASE LEDGER
DATASTAR NOMINAL LEDGER 0
SUPERSORT 1 INVOICING .
IBM 3780 EMU PAYROLL
STATIONERIES STOCK CONTROL 1%

DBMS

110

325

380

MX8O0/FT

20

CARDS & ACCESSORIES

ALF MUSIC SYNTHESISER CARD
TIMING MODE INPUT BOARD

ALF MUSIC ALBUM 1

ALF MUSIC ALBUM 2

ALF MUSIC ALBUM 0 (CHRISTMAS)
ANALOG OUTPUT BOARD 4 CHANNEL
ANALOG OUTPUT BOARD 8 CHANNEL
A1-02 DATA ACQUISITION CARD
DIGITAL INTERFACE
PROTOTYPE/HOBBY CARD
PARALLEL PRINTER INTERFACE CARD
COMMUNICATIONS CARD

HIGH SPEED SERIAL INTERFACE CARD.
PASCAL LANGUAGE SYSTEM
CENTRONICS CARD

APPLESOFT FIRMWARE CARD
INTEGER CARD

EUROCOLOUR CARD

SPEECH LAB

PROGRAMMERS AID 1

AUTO START ROM PACK

GRAPHICS TABLET

CONTROLLER CARD

APPLETEL SYSTEM

80-COL DISPLAY CARD FOR BASICS
DISC'TO CONVERT DV80 TO PASCAL
APPLE JUICE

APPLE BLACK & WHITE MODULATOR
HEURISTICS CONTROLLER 70
HEURISTICS SPEECHLINK 2000

|EEE INTERFACE

CLOCK/CALENDER CARD
SUPERTALKER

ROM-PLUS BOARD

ROMWRITER

COPYPLUS ROM

MUSIC SYSTEM COMPLETE

PRINTERS
SILENTYPE 80-COL GRAPHICS PRINTER
10 ROLLS THERMAL PAPER FOR
A2M0034

DUSCT COVER FOR SILENTYPE
PRINTER

CENTRONICS 737 PRINTER

C/W ADAPTOR

11x0.5" PAPER FOR CENT. 737

12 ZIPPACK RIBBONS FOR CENT.737
DUST COVER FOR CENT.737 PRINTER

TEXAS OMNI 810 PRINTER

T1810 PAPER 11x14.5'* {2000)
T1810 PAPER 11x15.5/16" {2000}

‘ TEXAS 810 RIBBON

FULL UK ASCII

DUST COVER FOR T1810 PRINTER
PAPER TIGER PRINTER WITH GRAPHICS
SERIAL CABLE FOR TIGER PRINTER
GRAPHICS SOFTWARE FOR TIGER/G
2000 SHEETS 11x9.5 PAPER 1 PART
RE-INKING RIBBON & ROLLER SET

* All prices ex. VAT

35

20

55
150

120
175

* On site maintenance. Low Costl!

* On site customer training

SOFTWARE

APPLE DESK TOP PLAN

CCA DATA MANAGEMENT SYSTEM
CONTRIBUTED SOFTWARE VOLS 3-5
CONTRIBUTED SOFTWARE VOLS 1-2
MICROCHESS 2.0 CHESS DISK

DISC UTILITY PACK

APPLE BUSINESS CONTROLLER
PROGRAM

APPLE POST PROGRAM

APPLE BOWLING DISKETTE

3.3 DISK OPERATING SYSTEM
APPLE CASHIER PROGRAM

APPLE WORD PROCESSING PROGRAM
STELLAR INVADER

APPLE FORTRAN PACKAGE

APPLE PLOT

APPLE ADVENTURE

MICROCHESS 2.0 CHESS CASSETTE
CHECKER KING DISKETTE

GAMMON GAMBLER

BRIDGE PARTNER

VISICALC DISK & BOOK COMPLETE
MILLIKEN MATHS PACKAGE
ESTATE AGENTS (RES. PROPERTIES)
MICROBASE MAILING LIST
MICROCHASE STOCK CONTROL

DOCUMENTATION

APPLE |1 REFERENCE MANUAL
6502 HARDWARE MANUAL

6502 SOFTWARE MANUAL

APPLE {1 BASIC PROGRAM MANUAL
APPLESOFT |} REFERENCE MANUAL
DOS 3.2 MANUAL

APPLE il BASIC TUTORIAL MANUAL
AUTOSTART ROM MANUAL

GENERAL ACCESSORIES

(10) BLANK APPLE DISKETTES

VINYL CARRYING CASE

MINT DISC LABRARY BOX

DUST COVER FOR APPLE 1)

DUST COVER FOR APPLE DISK DRIVE
APPLE DESK TWO TIER

PRINTER TABLE FOR APPLE
PRINTER DESK ECONOMY RANGE
TWO TIER DESK ECONOMY RANGE
SINGLE TIER APPLE DESK

ADD ON PRINTER STAND FOR APPS
MONITOR SHELF FOR APPS
FREESTANDING MONITOR SHELF
DATA DESK TWO TIER WORKSTATION
DISCOFLEX FILING CASE-MIN)

VIDEO MONITORS

9 HIGH RESOLUTION B/W MONITOR
9~ BLACK & WHITE VIDEO MONITGR
12" 8LACK & WHITE VIDEO MONITOR
CABLE FOR VIDEO MONITOR

12" VIDEO MONITOR GREEN DISPLAY
MONITOR CABLE FOR VM12G

VERSA WRITER

Z80 SOFTCARD

TABS ACCOUNTS

MX]OO

MICROCOMPUTER HIRE SERVICE

Superbrain with application packages
Apple System
PET Tandy Sorcerer Horizon Printers

A TRIAL PERIOD FOR YOUR COMPUTERISATION.

—Promglow Ltd, 3 Westholm, London NW11.

01-458 5845

— Microcomputer Spacedrome, 12 Dene Road, New Southgate. Tel 01-368 9002,
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Now we never
say no

Tcarus can now offer a complete range
of microcomputers from 320K~ 60M

COMMANDER COMPUTERS
IEEE Communications Port with 4
RS-232 serial ports and 4 8-bit parallel
ports. Full graphics standard. Three
models - the fully self-contained 964 with
integral9" videodisplay, the F64 with2 8"
disk drives and the M64 with one 5" disk
drive.

MULTI-USER MULTI-PROCESSOR SINGLE AND MULTI-USER UPGRADEABLE/
SYSTEMS EXPANDABLE SYSTEMS

Designed to give unparalleled performance foroneto  Offering the disk storage capacity that's exactly right for you. Single user
16 users. Each terminal has a dedicated processor with 115 chines to take 5Y " or 8” floppy disks giving 320K—2.4M capacity and
its own RAM. multi-user machines with up to 60M on hard disk.

A comprehensive new range of microcomputers so versatile that a system may be compiled for each and every micro-based
application — that’s the exciting news from Icarus. Columbia Data Systems of the USA has appointed Icarus to handle its full
range of CP/M and MP/M single and multi-terminal products with hard and floppy disk storage capacities. Which means that

whenever you need a microcomputer, for whatever purpose, Icarus will never have to say no.

For full details of the complete Columbia range, or if you would like to become a dealer yourself, contact

Computer Systems Ltd.
lcarus Computer Systems Ltd. Deane House 27 Greenwood Place London NW5 1NN Tel: 01-485 5574 Telex: 264209
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incl, p&p.

WATFORD HECTRONICS

33/35, CARDIFF ROAD, WATFORD, HERTS, ENGLAND
Tel Watford (0923) 40588. Telex: 8956095

-ALL DEVICES BRAND NEW FULL SPEC. AND FULLY GUARANTEED ORDERS

DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS CASH/CHEQUE/
P.O.s OR BANKDERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATION-
AL INSTITUTIONS OFFICIAL ORDERS ACCEPTED (TELEPHONE ORDERS BY
ACCESS NOW ACCEPTED Minimum £10.00 pleass) TRADE AND EXPORT
INQUIRY WELCOME. P&P ADD 50p TO ALL ORDERS UNDER £10.00 NETT

VAT Export orders on V.A.T. Applicable to UK Customers only. Unless stated
otherwise all prices are exclusive of VAT, Please add 15% to the total cost

We stock many more items. It pays to visit us. We are behind Watford Football ground
Nearest Underground/Br Rail Station Watford High St. Open Monday to Saturday
9am. — 6pm, Ample Free Car Parking space available.

UiGs2ll

At last it is here, the long-awaited
Commodore’s VIC20 Microcomputer.
Connects directly to any colour {or
B&W) TV set. Sound reproduced
through TV Speaker (Music, Lan-
guage and other Sound effects).

Has PET type graphics. Standard

PET Basic. Full size keyboard. Has

SEIKOSHA
GP80only £195 -

This unihammer dot matrix printer
gives normal and double width
characters as well as dot resolution
Graphic.

ePrinting Speed 30CPS.

e Character Set 5x7 matrix.

- M xpandable to 32K on ; !
COMPUTERICs: Trazs 27 | Ls1a 4o | 1318 78 [ caveracs ggarden,t‘\(:::laiti?/zlydét;sed ~ o Print Density 12CPL @ 80CPL
1503 T G || [ S Wt 100K He 290 : : ® Paper Feed 8" Tractor
21012 250 | 7442 38 | Ls21 15 | LS377 69 200KH. 370 . ® Parallel Interface Standard.
21122 250 | 7443 80 | (sz2 15 | LS378 69 455KH?Z 370 All this for: Only £165 SHERntSface .
2114.450n 99 | 7442 % | Ls26 18 tgggg ggg 1.0MH2 295 Other Interfaces available.
2114L-300 11 7445 ;
Nlal0on 130 | 74 55 | (s g0 |iSams we | 1008MM. 200 | ool Beck inchiding a free 6 IEEE/488, PET, TANDY,
25324500 725 | 7447 50 [ Lsa0 18 | L5386 28 1.28MHz 392 APPLE, RS232
2708 225 | 7448 50 | Ls32 18 | LS390 62 1.6MH. 323 programme Cassette £34 '
27165V 250 | 7472 30 | tsaz 16 tgggg Aco 1.8MHz 323
e mian el e[ R s 2w
4116-3 Rra | 7475 40 | Ls4a0 16 | LS398 275 2.0MHz 240 EPSON SPECIAL OFFER
4118-250n 530 | 7476 30 | Lsez as | LS399 220 2.4576MHz 300
4315CMOS 995 | 7480 a8 | Ls47 a0 '—5::5 140 3.2768MHz 240 Txeo
4334.3 325 | 7481 120 tg:g gg téul ;gg 3.57954M 150 fo .
s filE wils flum o) IR i
4.0MHz 240
6502CPU ag5 | 786 26 [ LS54 15 ) L3341 135 3 b
gggg 850 ;:gg 2(213 tggg 2 tggm e 2?332"0';; 3?8 Watford’s Ultimate
Ls7 25 | Ls6a1 225 : . .
A 325 | nag2 30 | e 5| lseas 210 | 4:433679mM 120 Monitor IC
easoRAIOT 1380 | 242 §° 576 28 | L5668 175 5.0MHz 240
6332ROT 795 | Jaito g | LS8 20 | LSeBo 150 | 5185MH: 300 _
G585CRTC 1450 [ 70730 5 | LS78 20 | BEO70 1B | 5.24288M 390 | A 4K Monitor Chip especially
6551ACIA 785 | 74112 170 | LS82 (3674 790 6.0MH2 240 i Helb f
6592PC £26 | qa116 88 | L35 70 6.144M Hz 240 designed to produce the best from
oo 35 718 80 | se0 35 | 7aL 6.5536MHz 290 your Superboard Il, Superboard |1
e803 12200 (2ol s o eSS M i 290 | Series I1, UK101, and Enhanced
74121 30 . B o
6809 £13 | 74122 ap | L5933 | 7ata7 380 [ 9'5gomk; 300 Superboard. Facilities available A Coriiies :
calo :;: 74123 %0 | 1506 120 | 7ares 40 8.0MHz 240 are: Full Screen Editing = Home 80 Col (p&p £5)
mo Bl |8 80N | SSam g | cusor/screen clear facility - True |l R lRE o
Ghas ‘2155 132 28 stz 30 0.375MHe 323 insert/ delete — Fully programmable ot Matrix Printer o
2174136 35 | 2113 a0 [ 745 series g . inaful available in tractor or friction feed
6847 795 | 4123 250 | (5114 35 b 74 10.0MH/ 240 cursor control with meaningfu g, .
o3 35l 7a1as 250 [ isizz  aa [ 7as0e 53| 10.7MH. 270 | sumbols on screen — Single Key Speed: 125¢ps — Unidirectional
74145 70 | |§123 55 3 12.0MH, 290 - int-PET C ible G hi
080A 450 745132 138 . Print ompatible Graphics.
20854 sso | 14147 93 jLs12a 105 | 7a5138 240 | 14.31818M 320 | Basic — True ASCII Keyboard S i cpes vailablep
811595 115 | Jars0 g0 | coize 39| 48188 240|  16.0MHs 275 | routine -- Auto remote control of AMOERDIEEICES fd o
e W e s o o T :ggg";&; ggg tape recorder {requires only a relay)
- Ls133 3 745194 380 u . i ility —
3513 a25 | 74154 7? L5136 28 | 745195 795 19.968MH, 300 . Open line facnllty NargiH Tape VIDEO GENIE
8216 200 | 120 S|SB | sasan 1 200, 323 | files .- Two Key Video Swop (Series
8251 900 | j4157 45 | toree e 26.0MH/ 383 I} only) — Bell (Series |} only} AC lete System, Ideal for School
8253 709 748262 850 only e eries \ ompl Yy . ) s,
8255 ag9 | 74130 05 | Lster 199 | 7as287 32n 25690 290 Cursor Indication of quotes mode Colleges or as a small business system.
8257 aool [F 200l TR |UstasiR s asuganoh [ERSFASSMBLE = 240 0 : 16K Users RAM — 12K Microsoft Basic
8T26A 90 ;j}g; gg Ls151 39 | 745470 325 | 27.6438MH2 323 - User definable flashing cursor in ROM. 64 x 16 line disp! 128 %
8T28A 9 | 74163 ea | Liiee B | J2 0} 38.6667M 290 haracter — User controllable o o =g 19 T CIELLl e
8731A 30 | 74164 64 tg}gg ;3 LRID - (g 48.0MH2 270 CEICIE . 48 dot graphics resofution - Software
H | 1165 62 |18y 3w [—ero—<2w| 1000MH: 323 | command vectoring for your own compatible with TRS80 level 11
AY-31015 295 || 2156 ETHED B | & 75]50:‘"'3350 116.0MH 300 machine code routines -- Fuli or Built in Cassette Recorder — Output
013 380 | 74170 168 41 | 75150 140 artial scroll-up or down (callable and control for second cassette
aY52376 0| a7 20 58 4|78t 10| DIL SOCKETS Fl; ) P aE G i S Full expansion via Expansion box to
mg}gé 62 ;::;g 5,5-‘; L5163 41 ;g:gl‘) ?g Ny W y programs) — Aulo list on er 0'“ Disc/Printer. Basic demonstration tape
& ;
Me14412 85 | Jai7s 72 | [nigs veg | 7aass 225 ot wran Single cgmlm?'nd save taunoy Rty Three manuals. - The computer
Mead) 74176 55 | 'sige 85 | 75491 89 8pn By 250 returns “List”"}) ~ Centronics onnects straight to a Domestic TV
3032513V 600 | 74157 35 | [s170 w0 § 75492 95 tapn 100 35p . ; : ; g cls straig
RO3ZSIAL 850 | Ji%5 g Ty l6om 108 425 compatible printer driver Monitor set or Monitor.
drise ool | R Eg SR || e g Loinog 1oy S Functions include: Scrolling list in
1 n p
SFCTI301 - 8201 Jiigy 1o | t3iay 130 S2om  28p 70 Data mode - Warm restart vector — Only £2 75 (p&p 4.50)
Tveaoar s Yl me | e ans Zopml  ZIES Fill memory — Search memory —
Tsa0a1 B | 7aree 29 | Lsi0 s B/on 2 800 " &yth =y i
74185 LS191 58 on v 105p Vv ree ad routines —
TNiom0A £z 24788 290 | (5102 s WOrgy 0% [5% F‘Il:)g;s' Sisc vector0 Br(;ak handling
74190 70 | 1LS193 65 -
Z80OCPU2.5M 330 o o
2E0ACPUIM 550 B BlEE o OILPLUGS tHesters routines — Tabular display of memory. SOFTY -2
e 40 Tals 85| isies 5B 16pin 49, 0o 255 All this for Only: £19.95 ) ) IThe‘complete
400 85 microprocessor development system
gggg?‘rc 440 Z::gg 23 ::g;gg) g:g ;g'com\frec'r]ons . for the engineers & beginners, now
! Gh3 | 7197 65 | L5202 op R Kot supplied fully built, tested & with
280DART 726 | 131 39| (s2a0 165 2y 0o ET l /‘NAT FO R D’S M |C R O encapsulated Power Supply. Enciosed
ZB0ADART 775 | Haray 20 | Lsza1 e ;g w2y :gg: ;gg: :;g: in neat Black ABS Case - Displays
ZN4; 195 1, LS242 i
Fness ass | Ja26 20| ($0aa g5 | 3wy 2900 3o 210m EXPANSION SY STEM memo;ylc.ontent's'on TV — N::wI "
oy G2 | 74248 50 | LS243 G AMPHENOL PLUGS poiveyioaipstiicions ~gean rl PAEE
ey 210 | 74249 150 1o a0 IEEE 5759 Ceawonics 675p monitor ROg’! ‘PI'/e“ &Ildle‘lle °p/
2N1038 200 Ls248 65 i . . ) programs — Serial /parallel Input
ZN1040 E RS el e EDGE This versatile economical E xpansion Output routine for interfacing to
———| 79278 160 | LS5 G (SpSTy CONNECTORS System as published in ETI Oct 1981 Computer/Printer — New improved
;:'%g gg L5257 48 . 20 1" 186" issue provides a cheap but reliable touch Keyboard — Fast cassette
74284 199 | LS258 40 CEY Uil B A Tk interface - - On board EPROM (any
TTL 74 TEXAS 74285 199 LSZS? 132 6 way 85p | 2% 10ways 1200 Expansion DO§SIbII'ty for most of single rail 5V 24pin chip) programmer
7400 1p ;;’33‘3’ }‘;Z tgggs 25 %0 ;: :g ol T o the popular Microcomputers. - Copies software — Supplied fully
' 8 wav S0p 2
7401 " 4 236 | Ls273 %0 2x22way 1601 165 . tested and guaranteed. .
7403 | s gl TR [ rowe s f2idmy W | Song SAE for details All thi i only £169
1990 L
7404 il s e 20 (SPOT) 2 36wey 230 this for
7405 18 s | LS283 ° 2 x40 way 95
7a06 B [ jag ss|tsmo 57| el alnly T
4 28 99 | Ls293 - — ,
748 16 | a3 o |iswme 2 R eRITEADS VOLTAGE REGULATORS fgggfm n?gfef &7
16 LS298 o
4% i 74490 120 132 420 (Ribbon Cabie Assembhies) 1A, TO220 Piastic Case " e TEX Eprom Eraser with i
i X 5 in. Eiectronic timer 4
175 S 110k IR Joropnrs we + + P § 30 min. Eiectronic ti
13 2 §iEnR Loage 2o I 20 R Gl 45V, +12V, +15V, +18V e Full ASCI Keyboard 756" £39
e 32 |7a's00 1z 1532 210 (B 4= < (i 20 y Micro Case Beige/Brown ABS
12| 1330a : IR 0 i K101 £26
7417 5 | v va|csazs 331 o s 1A 5V, -12V, -15V, -18V 5 A e percoard 1
7420 16 1503 14| LS326 3 e Numeric Keypad £9
L 07 a1 length  14pin 16pin  24pin 40 pin 78H05 5A/5V 550p; 79HG 850p |4 ASTEC UHF Modulator 8MH2 450p
4 L505 15
7425 2 | (so5 15 ROk Sl P 70oe 0 fase 78HG 650p; LM309K 135p | e ASTEC UHF Madulator 6MH2 280p
7426 30 [ (S8 15 L ER e s : «9"* B & W Monitor Cased £69
74z 52 || S d0 o, g ke SE2 e 8%" Fan Fold Paper {500) 595p
7430 16 T LE ©9%" Fan Fold Paper 595p
7432 2% [s12 18 ZERO FORCE: DIL Sockets © Teleprinter Roll 350p
;:?jg g; Ls13 30 24 way 650p 28 way 820p 40 way 975p
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FERGUSSON

COMPUTERS LIMITED
@Barpic & COMPUTER

SALES AND SERVICE

SALES AGENTS FOR:
*  Authorised Apple Dealer HARDWARE
*  Full range of equipment *  Qume

on demonstration Anadex

AFTER SALES Sk
¥ Full support services

* Installation .
*  Staff Training QCCOUNTlNG

*

Consultancy \S/?;S;aelznatlcs

Computech
Tabs

MAINTENANCE

* Apple Level | Service Centre
* ITT Repair and Maintenance
*  On-Site contracts FINANCIAL

*  Ad-hoc repairs *  Visicalc

*  Workshop Services *  Micromodeller

* Collection from Red Star . . .and many others

Come and see us for a demonstration
or telephone for an appointment

4 PYRFORD ROAD, WEST BYFLEET, SURREY
TELEPHONE (09323) 45330/41810

182 PCW



THE SEED SYSTEMI19

ducts

A 6809 BASED SYSTEM SUPPORTING EITHER MINI-FLOPPY OR
FLOPPY DISK MEMORY SYSTEM CHOICE OF TWO POWERFUL DISK
OPERATING SYSTEMS

0S-9 DOS69

TRUE MULTI-TASKING/MULTI USER SINGLE USER

FAST BASIC INTERPRETER/COMPILER BASIC

PASCAL EDITOR/ASSEMBLER
EDITOR/ASSEMBLER DOS 68 EQUIVALENT

STYLOGRAPH WORD PROCESSOR

WIDE RANGE OF TERMINALS PRINTERS AND ANCILLARY EQUIPMENT
NATIONWIDE MAINTENANCE

PERSONEL TRAINING

RAM EXPANDABLE FROM 32K TO 1 MEGABYTE

microcomputer pro

PRICED FROM £2515

INTERESTED? THEN CALL US FOR YOUR DEMONSTRATION FREE
OF OBLIGATION.

SEEED

STRUMECH

PORTLAND HOUSE, COPPICE SIDE,
BROWNHILLS, WALSALL, W. MIDLANDS.
TEL 054 33 78151 TELEX 335243 SELG
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When 2-64 micros share up to
72Mb of Corvus hard disc through
Constellation host multiplexing, you get a
Miracle—no less.

Miracle puts distributed data
processing on tap, with each user station
enjoying high-speed access and total
flexibility. A Miracle can outperform a mini-
network and save you money all along
theline.

You can expand your network as
your needs expand with many kinds of
micros; Apple ll and lll, S100 North Star,
Vector Graphic, Cromemco, Superbrain,
Research Machines 380Z, TRS-80 | and !,
DEC LSI11-and more to come.

in addition to his own dedicated
computer and associated memory, each
Miracle user has access to a central hard
disc memory - normally twenty times faster
than floppies - without interference from
other users. Like computers can communi-
cate with each other in the network and
peripherals shared.

Traditional peripherals, such as
printers and VDUs, and interactive devices
like speech output, voice recognition, colour
graphics, light pens and digitisers, can be
linked up to give a Miracle system unrivalled
configurability,

How a Miracle system works

Each Constellation host multiplexer
links 2-8 micros in star configuration to 5Mb,
10Mb or 18Mb of Corvus hard disc drive. Up
to 8 host multiplexers can be connected
together, allowing up to 64 micros to use
four disc drives for a total system capacity
of 72 Mb.

Inexpensive back-up for the hard
disc system is provided by the unique
Corvus Mirror. It interfaces the data signals
on the disc with a100Mb capacity video

MORE PRICE MAGIC ON
MIRACLE MICRO NETWORKS!

2-user from £5,/09

s

4-user from £7625
8-user from £12,/07
16-user from £22,026

tape system; and the entire contents of a
10Mb disc can be archived in about
15 minutes.

Applications software

Miracle can make use of a compre-
hensive range of languages, from BASIC,
COBOL and FORTRAN to PASCAL, ALGOL
and APL.

PASCAL-written applications
software packages include: Accounting
Systems, Payroll and Stock Control (fully
integrated with order processing/invoice
generator); Addressing/Mailing; Database

Typical five-user
Miracle system

To further
micros and
peripherals

140K floppy
disc drive

Five 64K

micros

Four b/Aw
monitors | §

PCW 184

Management; Incomplete Records; Job
Costing; Time Records; Graphics; Critical
Path Analysis.

Come and see Miracle being put
through its paces at our London or
Nottingham showrooms. Phone now for an
appointment or complete the coupon below.

London 01-236 5682
Nottingham 0602 412777

Keen
computen

[ § N N N N N | 1
Please send me details of:
I Miracle with the following micros

I Apﬁc—ations software packages_
(please state)

Name -
Position _

I Company/Establishment _
Address _

—— et I
I Please post to Keen Computers, I
Marketing Department,

L 5 Giltspur Street, London EC1A 9DE I
. & B 0B 3 B § |
ENQUIRIES FROM OEMs DEALERS AND OVERSEAS
WELCOME. SPECIAL TERMS ARE AVAILABLE FOR
EDUCATIONAL/GOVERNMENT DEPARTMENTS



THE
COMPUTER BOOK SHOP
RUN BY PEOPLE WHO KNOW COMPUTERS

LION MICRO COMPUTERS

- NEW
COMPUTER BOOK SHOP

(ALSO STOCKING HI-FI, VIDEO AND C/B BOOKS)

LONDON'S LARGEST
SELECTION OF COMPUTER
BOOKS

PLUS ALL THE HARD TO GET COMPUTER MAGAZINES

OPEN MONDAY to SATURDAY 9-6 PLUS
THURSDAY LATE CLOSING 9-7

GROUND FLOOR

LION HOUSE

227 TOTTENHAM COURT ROAD
LONDON W1

TEL:01-580 7383

SEND SAE FOR FULL CURRENT LIST — BETTER STILL, CALL IN.




ALL SMALL BUSINESS COMPUTERS
HAVE THEIR FAULTS.
AT PANASONIC WE AVERAGE

ONE AYEAR.

True, most small business computers have the
capacity to transform your business overnight.

But how many can you rely on to be working
efhiciently a year from now?

It’s an unpleasant little detail most manufacturers
tend to gloss over.

Not Panasonic, however.

Because reliability is the first principle we build
into all our computers.

One fault a year per computer is our mean average
(including minor faults like a blown fuse).

That’s almost unheard of in the computer industry.

Mind you, it does explain why we offer you a year’s
guarantee instead of the usual three or six months.
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WE MEAN BUSINESS

Another key difference aboutour computersis that
we developed them specifically for business use.

From the outset we designed them to be self-
contained desktop units rather than a collection of
boxes. Mind you, theyre quite prepared to adapt to your
particular needs.

Both our current models have three input/output
ports for linking up with printers and telephones.

(Essential if you're thinking of running them as
intelligent terminals off a mainframe computer).

We also make sure they speak your language.

All our computers are supplied with BASIC, the

most common of all microcomputer languages.

Plusa CP/M"operating system giving you access to
awide range of software.

And, to show you we really mean business, all our
computers support Microcobol.

Specifically developed for commercial use, it’s gen-
erally regarded as the most comprehensive software
available for small business computers.

Finally, we build in all the brainpower you're likely
to need.

You've got 64k bytes at your disposal and the
capacity to store up to 2 million characters on twin
floppy discs.

MORE FOR YOUR MONEY

By now youTe probably wondering what it’s all
going to cost you.
Wlth our $ megabyte JD-800U you could be in
4. business from about £6,000.
A little pricey, you're
thinking?
We’d say realistic.
Because we're talking
about a complete set-up,
including a printer and
software. (Some of our
competitors even regard a
screen as an optional
extra). Were also talking
about computers that
genuinely double up as
word processors,courtesy
of our programmable
function keys.
Nonetheless, we’d
be the first to admit you’ll
find several cheaper
systems if youre
preparedtoshop
. around.
But if you intend to be in business this time next

ycar better buy a Pa'nasonlc CP/M is aregistered trade mark of Digital Research.

[_ To: Panasonic Business Equipment (UK) Ltd.,107/109 Whitby
Road, Slough, Berks SLi3 DR. Tel: 0753 75841. Telex: 8478n.

l Please send me details of your D Series microcomputers.

Position

l Name_
| Company
| Address_

Panasonic

Small Business Computers




NDEPENDENT COMPUTER ENGINEERING LTO

APPLE AND S100 USERS:
A S5’/ " WINCHESTER DISK SUBSYSTEM

*UPT012.6 MBYTE FORMATTED (256 BYTE SECTORS) CAPACITY PER DRIVE
* OPTIMISED SEEKTIMES (DRIVE HAS ON BOARD MICROPROCESSOR)
*CABINET & POWER SUPPLY SUPPORTS 2 WINCHESTER DRIVES

OR MIX OF 5%"” FLOPPY + WINCHESTER
*DRIVES AVAILABLE SEPARATELY
*SUB-SYSTEM INCLUDES: CONTROLLER, CABLES, DRIVE, CABINET

AND SOFTWARE TO SUPPORT YOUR SYSTEM.

PRICES FROM: £1560 FOR COMPLETE SUBSYSTEM

COMPLETE $100 BUS COMPUTER SYSTEM (Z80, 64K, £3240
1x5%" MINI FLOPPY, 1 x 5%" WINCHESTER, 6.3 MBYTE FORMATTED)

CROMEMCO SYSTEMS & SOFTWARE CALIFORNIA COMPUTER SYSTEMS:
CP/M 2.2 £150 S100 BOARDS & SYSTEMS

MP/M1.1- £350 64K DYNAMIC RAM BANK SELECT — £380

EPSON: mxs0 £395 TELEVIDEO:

MX80 F/T + HIGH RES. GRAPHICS £455 910,920, 950 FROM £425

NEW: MX100 - 15" CARRIAGE WORDSTAR/CUSTOMISING OPTIONS
PLUS HIGH. RES. GRAPHICS £575

ALL PRICES END USER & OEM ENQUIRIES TO: ASHFORD (STD 07842) 47171 or 47271 TELEX:

INDEPENDENT COMPUTER ENGINEERING LIMITED -
EXCLUDE VAT 16/18 LITTLETON ROAD, ASHFORD, MIDDLESEX, TW15 1UQ
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WAGES AND SALARIES

Is the payout
costing you more
than it should?

SUPERPAY and BASICPAY — two payroll systems
from Computastore to cut the cost of payroll, whatever
the size of your company.

Over the past two years Computastore Payroll systems

SUPERPAY have proved their effectiveness for over 500 companies

— ranging in size from six employees to over athousand.
£350 Suitable for all types of PET and CBM
Disk, Computastore’s SUPERPAY

[l Easy to read depamgemal . and BASICPAY are the only Payroll
analysis Wl?h up to 2 ;ates o Programs approved by
pay and adjustments, for up to Ebrimotdere.

26 departments.
Automatic printing of year end
P60’s, P11’s and P35°’s.

[ Automatic printing of credit
transfers.
Automatic increase of all tax
codes for budget changes.

[} Net Pay Rounding to any
amount less than £10.

[} PLUS all of BASICPAY’s
standard features.

BASICPAY £75

Automatic calculation of Tax
and NI for weekly, monthly,
four weekly, or irregular
payment periods.
Automatic advancement of tax
week for holiday periods.

[l Automatic coin analysis for
cash payments.

B Can produce individual payslips.

[} Option to process all employee
payslips automatically.

[ Easy to install. Even
newcomers to computers can
use BASICPAY within a few hours.

Each program takes no more than 35 seconds per employee for build up
to gross, net pay calculation, and printing a payslip in duplicate.
Thaftr wt(_)rks out at only 2 hourseach week for a typical payroll of 200, or just 15 minutes for
a staff of 20.

SUPERPAY is designed for medium size companies which need a comprehensive, flexible, and
easy to use payroll; BASICPAY is for small companies who want a flexible, low cost system
which carries Commodore’s seal of approval.

For the name of your local Computastore Agent, contact:

) Computastore

Soaes Computing for Business
Computastore Ltd., 16 John Dalton St., Manchester M2 6HG. Tel: 061-832 4761
PCW 188
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TANGERINESHL

404 EDGWARE RD. LONDON, W2 1ED TEL: 01-402 6822

TANGERINE+ TANGERINE - TANGERINE - TANGERINE  TANGERINE

MICROTAN 65 MIGCRON

Microtan 65 is the most advanced. 8 COM PUTEH

powertul, expandable micro-
computer available - it
alsa happens to be the

most cost effective! B U | LT,

TESTED,
Electronic Today YR | housed in
Intesnational held a a2
mammoth survey of kits. ATTRACTIVE £395
U ASVEII CASES.
WINS COMPUTER CLASS! mnc VAT P&P

MICROTAN 65 CONTENTS 6502 based microcomputer VOU alpha numeric display Powerful
High quality, plated thru hole prnted circuit board. solder cesist and silk monitor TANBUG 8K RAM 32 parallel 1/0 ines 2 TTL serial 1/0 hnes

screened component «dentification. 6502 microprocessor 1K monitor Four 16 Bit counter timers Cassette interface Oata bus bulfering
TANBUG Now with V" Bug 1K RAM for user programme. stack and Memory mapping contol 71 key ASCIl Keyboard, including numeric
display memory VDU alphanumeric display ol 16 rows by 32 characters. | yeypad Includes power supply Also includes the fiest * 10K MICRO
MICROTAN 65 system file binder 136 page. bound. users hardware/ SOFT BASIC * available inthe UK All the usual BASIC commands

software manual with constructional details and sample programmes.

TAN Ex £43 00 Mimmum
O Config Kit
CONTENTS +VAT £645 1o1al £49 45

High quality plated theu hole printed circunt board, solder resrst and siik
screened component identilication 1 C sockets for maximum expansion
1164 Way D IN edge connector 1K RAM, cassette interlace, 16 parallel
170 hnes, aT TL senal 1/0 port, two 16 bit counter timers. data bus
buttering, memory mapping, logic and discrete components for

maximum expansion TANEX users manuat r’m\

TANEX {Minimum conhguration) Assemibled
£53.00 +vaT £795 t01al £60 35

TANEX EXPANSION

Expanded. TANEX oflers 7K RAM,
locations for 4K EPROM (2716).
{ocations for 10K extended
MICROSOFT BASIC. 32 parallel 1/0
Ines, two TTL sesal 170 ports. a
third senal 170 port with
RS232/20mA loop. 1uli modem
control and 16 programniable bauw

d
rates. four 16 bit counter hmers. /

Logic and discrete components to fully expand MICROTAN 65
The MICROTAN 65 kit has won widespread acctaim for its superb

presentation. We pay attention to detas! TA N RA M

K17 FoRM £69.00 + £10 35 VAT rotal £79 35.

MICROTAN 65 assembled and tested. AVAILABLE NOW TANRAM - 40K Bytes on
Specification as above, but assembled and fully bench tested by ourselves one board' Single board of bulk memory
£79.00 +1185V.AT total £9085 affenng 7K Static RAM (21 14). and 32K
Oynamic RAM (4116) Onboard refresh s
totally transparent to CPU operation and 1s

MICROTA N 65 OPTIO Ns unaltected by normal DMA's TANRAM tutly

cassette nterface. data bus e W

buttering, and memory mapping
EXPANDED TANEX KIT (Excludes ROM. XBUG and BASIC)
£89.70 +v AT 1346 101al £103 16

EXPANDED TANEX ASSEMBLED

£99.70 +v AT 1496 10tal £114 66

OPTIONS TO FULLY EXPANDED TANEX [N SIMPLE
INEXPENSIVE STAGES.

10K Extended MICROSOFT BASIC in EPROM {w:th manual)

RAM. £7.50
£10.00 +vaT £1.50 1otat £1150 £1.50 All plus VAT 4118 1K x8Stane

LOWER CASE PACK MINI MOTHER BOARD expands the available address space of the £49.00 + VAT £7 35 total £56 35

Two integrated circuits which connect  Used to connect Microtan to Tanex. | 6502 microprocessor MICROTAN. TANEX and TANRAM together ExtraRAM 1K (2x2114) £5.20+ VAT 78p. total £5 98

inta locations on MICROTAN q A provide 16K RAM, 48K RAM, and 1K 1/0 - that's a fot of memary

alowing 128 dsplayatle charactecs 201 £10-00 - VAT and a lof of 1/0 Budt and tested TANRAM ASSEMBLED S T AU ED s A L el AT Y

£9 48 6522 VIA f8.00+VAT £120. total £920

.48 + 11 42, 102 £10.90. 4DK RAM CARD with 16K DYNAMIC RAM £76 +VAT XBUG £1735+V AT {260 total £1995

GRAPHICS PACK CONTENTS' High quality plated theu hole printed circunt board, solder AS YOU CAN SEE THE PRICES OF OUR EXPANSION

Five integrated circuits which connect info locations on MICROTAN resist and silk screened comp fi Full compl of COMPONENTS ARE VERY. VERY COMPETITIVE!

allowing the display of chunky graphics {64 x 64 pixels) What are LC sockets for maximum expansion 64 way D IN edge connector

chunky graphics? Well imagine a piece of graph paper with 64 squares 1K RAM {2114). Oata bus buffering. TANRAM users manual .

vertically and 64 squares horizontally, a total of 4096. Each square can EXTRA RAM: TANGEH'NE nlsc SYSTEM : "
7 ; -

peipalieiilackiopaiy 1K STATIC (2114) £2.95 each 16K DYNAMIC (4116) 150 each | 28 CONTROLLER CARD £150.00 -var i

£6.52 +vart 38p. 1013t £7.50. DOUBLE SIDED DOUBLE DENSITY DRIVE :

Ry e MEMORIES expan0 YOUR SYSTEM WITH OUR TANGERINE 215.00 svar ¢

Inexpensive means of getting up and running. Uses ‘Schoeller key- Oiscounts 10% for 4, 15% for 8. 20% for 16 APPROVED CHIPS. CP/M DISK OPERATING SYSTEM

switches. and connects to MICROTAN through a 16 pin 0.1 plug on 2102 1K x 1 Static RAM ~ 80p° IM 6402 UART  £4.50 £80 -vat

ribbon cable. Black anodised escutcheon, with TANGERINE legends, 2708 £350 2114 1K x 4 Stauc RAM  £2.95

finishes off what must be the best value for money keypad available. 2716 - £6.50 8080A £5.00 7 l KEY Asc" KEYBOA RD £56,34+ VAT

Available assembled-and tested MK 4116 16K x 1 Oynamic RAM NO EXTRAS NEEOED

Uses gold crosspoint keys Includes numenic keypad and ribbon cable

*Space Invaders game (for use with keypad only) MON"'(]RS (PROFESSIONAL)
e B I 0] RECONOITIONEO AND NEW - FROM £35.00 1o £129.95

Available as fully assembled and tested
SUPER METAL CABINET IN TANGERINE / BLACK
£20.00 +v.aT £300. t0ral £23 00

POWER SUPPLIES
MPS 1" Input 120 or 240V AC Output 5 Volts at 3 Amps Regulated CENTRON Ics Ideal for Tange"“e

MPS 1 will power both MICROTAN and TANEX fully expanded Built on
the same size printed ciccuit board as MICROTAN etc. Available as a PR'NTERS

PROFESSIONAL ASCII KEYBOARDS

fully bult and tested unit CENTRONICS P1.£150 +var ldeal fOI‘ | AR
£23.00-vAaT 1345, 0al £26 25 SHEIKOSHA £199 + Tangerine
VAT
X MPSZ +5V 6A, 412V, -5and - 12V switch mode system PSU Model 730 £390 +vart £29 95 {
£69.13 +var Model 737 £395 +y AT var (SRS
odel 737 A - 52 key 7 bit ASCH coded 5 Supefhlv made
- + Positive strobe +5V 12V - Size13x55x15ns
mtg! pffuc?tlgnm-st‘s!eﬁaxck which accepts MICROTAN 65 N Ew M IGHOTANTEL + Full ASCIl characters - Black keys with white ledgens
TANEX and our mini-mother board It has an integral power supply. just POST OFFICE APPROVED E “. :aralle: U:IDU' with 5:'009 p 5553'9: shift return &
plug itunto the mains and away you go' Finished in TANGERINE/BLACK. | PRESTEL - IEWDATA i C:we; lg t on Ic(l:mm ) rcese"ole'yes -
1t gives your system the professional finish Front panel access for 1/0 Gllp TYI'l B s frume ) CZ',:‘ B ?mlh i
cables AVAILABLE AS AN ASSEMBLED UNIT. . FULELR(éOCLA)hnggaﬁs&?g;%ﬁ??;é;‘c” (RlIRINOUIpU BlElE :
£43.00 +v AT 6 45. toral £49 45 R AN STORE BRESTEL « CAN BE £l70 ADD-ON Acompact 12buttonkeypad [ cTprice
USED AS AN EDITING TERMINAL @ CAN BE +VAT KEYPAD zullgble;olv u:‘el w'éh ab'uve 3 £22 00
FULL SYSTEM RACK INTERFACED WITH PET. APPLE etc. fosovi :enysn;u:gfggns OUR PRICE
For the man that has everything! 19 inch wide Just connect to the aerial socket of any colour or black and white & brand new with wnth'data A
system rack which accepts MICROTAN 65. TANEX. TANRAM. SEVEN domestic TV recewver and to your Post Ottice installed jack socket and 4 x 4non-encoded single mode
FURTHER EXPANSION BOAROS, TANOOS and THE SYSTEM POWER you are nto the excring world of PRESTEL Via simple push button use keyboard
SUPPLY Available in many formats. e g Indiwdual front panels. full you are able 1o view 170.000 pages of up to the mnute information on
width hinged tront panel, back panel with or without connectors many services, order goads from companies - all this without leaving PLUSOMANV NEW EXCITING PRUDUCT: IN DEEV:LEOEMEENTB X
your armchair! AUTOMATICALLY AVAILABLE FROM US WHEN RELEASED BY OU
£49.00 +vaT £7 35 101al £56 35 e L i
N EW PRO DUCTS SERIAL VO ““"D':ml 229 gg ::: E's?c!u'gv"snr'uﬂfsuﬁ"rf :Ag: £39.var All products are available from stock
PARALLEL /0 CARD fFrom] ol SYSTEM MOTHER BOARD WITH f
(o] HIGH DEFINITION COLDUR GRaPHICS | nom caRD (suiLTiLesshom  £47.50 -uat | t2sockersrorsystemaack  £65 .var ITTRECEUCLICISEARUICIMETIL N
£90.85 nct vAT [ umxim nTERFACECARD  £59.00 -vat | 32x RaM cARD PARERTIE  BRITISH DESIGN & MANUFACTURE AND ON DEMONSTRATION
AVAI conTRoLLER CARD £120.00 -var | semaw 1o ki £17.25 inct vat | 32x ngm caR0 (Less cuips) £54.65 inc var  IRVIITEEGINE (LT {3

elex: 262284 Ref. 1400 TRANSONICS

TANGERINE TANGERINE TANGERINE -TANGERINE -TANGERINE -TANGERINE TANGERINE -TANGERINE
Stockist Enquiries on headed notepaper to: All orders pre-paid and official advertised here and elsewhere
COMPUTER KIT LTD.(Principal Distributors in U K.) in this magazine by TANGERINE to be forwarded DIRECTLY to

11/12 Paddington Green, London, W2, Tele: 01-723 5095 COMPUTER DEPT., 11/12 PADDINGTON GREEN,LONDON W
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JRS SOF TWARE |.2X80 — ZX80 — ZX80

ZX80 — ZX80 — Z2X80

PROGRAMMABLE MOVING DISPLAY

YES! Now you can write your own GENUINE, continuous,
flicker-free routines on a 1K ZX80 (4K ROM). Just enter
your routine into the MOVING DISPLAY PROGRAM
{using a simple numeric coding system devised by JRS
SOFTWARE) then sit back and watch your routine being
carried out on CONTINUOUS display.

Sent first class post in a padded envelope, y our package
contains:-

Cassette in a library case with TK AND 2K versions plus three
example programs, copied on both sides of the cassette.
Eight page instruction booklet. Completed Coding Charts
showing how the example programs work. Eight blank
Coding Charts to prepare your own routines. Graph paper
for designing your displays.

ALL FOR ONLY £4.95

-ZX81 —'ZX81 — zX81| JRS SOFTWARE ZX81 — ZX81 — ZX81

SLALOM

Can you weave your skier accurately between the 14 slalom
posts and achieve a fast time, Beware hitting a post or the run
boundary markers. Think you can miss out a post? You will
get disqualified if you do,

BLACK HOLES

Black holes, continuously evolving at random, are bearing
down on you. You must manoeuvre your starship to avoid
being swallowed up. Dare you take the chance of.entering the
hyperspace corridor to escape or will you switch to a differ-
ent path to gain a few more seconds before destruction.
These great real time games require the addition of the
16K RAM pack.
CASSETTE and INSTRUCTION — £2.95 for each

_program or, for the two on one cassette — £4.50
JRS SOFTWARE, 19 WAYSIDE AVENUE, WORTHING BN13 34U.

JENNINGS

ATARI

JENNINGS STORES LTD.
244/8 HERTFORD ROAD, ENFIELD, MIDDX. EN3 5BL.
Tel: 01-804 1767.

400 COMPUTER WITH 16K RAM £399.00
800 COMPUTER WITH 16K RAM £625.00
410 RECORDER £44 .95
810 DISK DRIVE £325.00
825 80 COL PRINTER £549.00
853 16K RAM MEM MODULE £ 63.95

PADDLE CONTROLLER each £599.00
850 INTERFACE £120.00
STARRAIDERS £29.95 SPACE INVADERS £12.95
MUSIC COMPOSER  £32.50 ENERGY CZAR £ 895
HANGMAN £ 8.95 KINGDOM £ 8.95
SCRAM £12.95 BASKETBALL £20.50
INVITE TO DROG £11.95 SUPER BRAK OUT £24.50

Orders to: JENNINGS FREEPOST ENFIELD MIDDX EN3 4BR
or. Tel: 01-804 1767

Payment:
VISA, ACCESS,; DINERS, AMERICAN EXPRESS
H.P. Available. Send S.A.E. for written quotations.

. _/

(L e ) A1
_ W7 )/ CRAB SOFTWARE

BN (for the TRS-80, :
7~ S s Level II)

THE CRAB ASSEMBLER

Standard Z8Q assembler, features syntax checking on

=t

entry, full documentation, 40% MORE BUFFFER SPACE

THAN EDTASM. £10.00
INVADERS FROM SPACE

The old favourite video game £4.00

E.O.S
Extended -Operating System adds 17 commands to L I

BASIC : user defined shift key entries, multiple USR

cails, improved cassette 1/0, controlled delays, full error

messages etc. £8.00

MAGRATHEANS

Based on the pub game 'Galactic Guerrillas’ £5.00
DEBUG

Machine code debugging aid: single step through code,

update registers, contents of memory and all registers

displayed and updated on screen. £_6.00
DISAS

289 disassembler, compatible to EDTASM, inserts labels.
TRACE 08

More civilized than TRON, current line number displayed
in top left hand corner - powerful debugging aid. £4.00

Make cheques/postal orders payable to:
CRAB SOFTWARE

Prices are completely inclusive

10% discount on orders over £15.

Send S.AE. for full software list

Orders, by :post only, to: CRAB SOFTWARE
2, PONDWICK RD.
HARPENDEN
HERTS AL5 2HG

AT =Y

SHARP PC3201 PAYROLL

Up to 500 employees All Tax and NH{ codes Monthly

and weekly paid with full coin analysis, full end of year

printout, Complex Bonus calculations, voluntary deductions

3 overtime rates.

All output, payslips etc on PLAIN PAPER Full support and

updates available. Personalisation undertaken
.................................. £275.00

Ever erased a file by mistake? Revive enables you to recover
all erased files on a disc! You must have REVIVE if you

use CP/M, fully menu driven
ONLY£20

PC 320‘ now with choice of PRI"T!RS
The Latest Mzaﬂﬂ on display.

Phone Chris Robinson on (0473) 50152

MICROTIE]

15 Lower Brook St Ipswich Suffelk

IPSWICH

190 PCW



Now teach the nextstage
with your micro

The pure mathematics
operations have been others.
mastered, you've played
it at chess, business
information has been

Now forthe nextstage: the student.
the monitoring and control
of other equipment. These
working applications of the
microprocessor function
are becoming even more
important in full computer
courses, and Feedback’s
new range of MICA
interfaces and modules
provides immediate
hands-on experience in
analysing, programming
and operating models of
real life applications such
as traffic control, heating
cycle control, diesel

Each module comes
complete with manuals
suitable for classroom
analysed and printed out.  instruction or direct use by

IBM SELECTRIC GOLFBALL PRINTERS
AND INPUT, OUTPUT 735

TYPEWRITERS
PRINTERS FROM £195.00
735 TYPEWRITERS FROM £245.00

WIRING AND COMMISION
TO SUIT ACULAB INTERFACE £48.00
ACULAB INTERFACES EX STOCK  £155.00

ALSO AVAILABLE

IBM 71, 72, 82 typewriters.

Full workshop facilities for rebuilds and servicing.
Keyboard ASCID-ASCII, 10-12 pitch, language
conversions undertaken.

117, 13", 15" platen lengths, split platens pin
feed platens. Operational keylever repeats fitted
on request.

Full IBM range of 10-12* pitch heads including
language, symbol and metric.

Language keybuttons blue or grey

WE BUY SELL OR EXCHANGE ALL IBM
SELECTRIC TYPEWRITER MODELS

For further details phone Stuart Kirby or
Louis Baker Prices excl VAT @ 15% carriage &
packing, callers by appt only please

HENTRONICS

Saul Lodge, Saul, Gloucester GL2 7JE
Tel: 0452 740 612

generator and many Modules

MIC 951 Automatic Washing Machine £74
MIC 952 Project Board £45
MIC 954 Stepping Motor £99
MIC 955 Temperature Control £132
MIC 957 Traffic Control £66
MIC 958 Binary Input/Output £106

Interfaces

MIC 944 PET £71
MIC 945 AIM £45
MIC 946 Apple £55
MIC 947 ABC 80 £107

Prices exclusive of VAT

f————————

1 am very interested in the Feedback
I MICA series of interface modules. Please
send me detailed information.

l My present microcomputer is
Name_ _

I Eesiiionimm ey .

l Organisation
Address

Feedback Instrumenis Limited. Park Road. Crowborough.
Sussex TN6 2QR. Telephone; (08926) 3322. Telex: 95255.

| P~
FEEDBACK L .

MALVERN MICRO SYSTEMS

TEL. 06845 68500

NEW Adler Alphatronic
NEW Gemini G801
Intertec Superbrain
NEW Shelton SIG/NET
Most makes supplied including
Commodores and S100 Systems
DIGI-PLOT Plotter
PRINTERS:
Ricoh RP 1600S
Adler DRH80
Microline 80/82
Epson MX70/MX80
Seikosha GP80

NEW CP/M Software for
Alphatronic!! Phone Now.
CP/M Software including
MBasic-80, CBasic, Wordstar
Osbourne A/P, A/R and G/L
Fig-Forth

WYCHE CUTTING, UPPER COLWALL,
MALVERN, WORCESTERSHIRE, WR136FL
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GAMES PACK 1

Asteroids Shoot them before
they crash into you, Lists ten
best scores. Program 4K, graphics

6K.

Sub Hunt Command a destroyer
tracking a submarine, find its
position and destroy it. Program
1K, graphics %K, needs floating
point.

Breakout Score points knocking
bricks from wall. Ball has two
changes of angle and speed.
Program 3K, graphics 1-2K.
COLOUR’

GAMES PACK 2-

Dogfight Two-player game

each player controls a plane and
tries to shoot down his opponent
without crashing. Program 4K,
graphics 6K.

Mastermind Guess the.com-
puter’s code before the computer
guessaes yours; program 3K,
graphics %K

Zombie Land on Zombie island;
try to lure all the zombies Into
the swamp. In despaeration jump
into hyper-spacel Program 3K,
graphics %K. COLOUR

GAMES PACK 4

Star Trek Classic computer
game; rid the universe of
Klingons, Short and long-range
scans, galactic map, phasers,
photon torpedoes, shields, etc.
Program 5K, graphics 2K.

Four Row Take turns in placing
marbles on the board; the first
to get a line of four wins.
Program 5K, graphics 6K.
COLOUR

Space Attack Repel the
invasions of earth and avoid
being hit by the gunner ships.
Becomes progressively harder
with each invasion. Program
3K, graphics 6K.

GAMES PACK 6

Dodgems Steer your car and
avoid the computer-controiled
car programmed to collide.
Survive, and the game gets faster.
Program 4K, graphics 6K.
Simon Test your ability to
remember a progressively fonger
saquence of lights and tones.
Adjustable skill fevel, Program
2K, graphics 3K. COLOUR
Amoeba Try and create the
shapes devised by the computer.
Program 3K, graphics 3K,

NEW' For Atom Owners

IHEBTGION EsS

Acorn are right on target with a
whole range of games
GET THE BEST — FOQORGET THE REST
All Acornsoft games are designed and produced by the manufact-
urers of the Atom. Trust the manufacturer to get the very best out
.of his product. Realistic sound effects, great graphics and colour too!

SPACE INVADERS

This has proved to be the most
popular video game ever. And
now we've brought it right up
to date. Different, types of
invaders, flying saucers, shelters,
laser guns and full sound effects.
Program 5K, graphics 6K

Also in Games Pack 5

Wumpus + Reversi

GAMES PACK 3

Rat Trap Move your rats without
colliding with the trails left.
Entangle your opponent before
he entangles you! High-speed rat
action-replay. Program 4K
graphics 6K.

Lunar Lander Land a spacectaft
on a lunar crater; altitude
velocity, fuel and drift. Program
1K, graphics %K.

Black Box Deduce the position
of four invisible objects in the
Black Box by firing rays at them.
Program 4K, graphics %K.

o 1 2 23 [
StawpafE 21.3 SECTOF 6.3
COMDITION FED
EMERGY 2968 SHIELDS 0«

TORPEDDES 9 &L INGDNS 30
COmRaMD ¢ LTO7> ¥
LY UNIT WIT OW SWIELDS

GAMES PACK 7

Green Things An alien life-form
has invaded your spacecraft;
discover a way of destroying it
with the weapons available on
the ship. Program 5K, graphics
2K. COLOUR

Ballistics Take turns in firing
shaells at the other player, taking
into account the wind and shape
of the hill, Program 3K, graphics
6K, needs floating-point.

Snake Grow yourself a snake by
guiding it towards digits which

it eats. Program 2K, graphics %K

ORDER TODAY!

Just send a cheque or money order only £11.50 per pack
including VAT and post and packing. State which packs you want.
Or ring 0223 316039 or 01-930 1614 quoting your
Access or Barclaycard number. Altow 14 days for delivery.

Or If you think you can wait for more details just write to
Acornsoft Limited, 4a Market Hill, Cambridge.

ACORNS2FT TAKE GAMES SERIOUSLY
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PRINTERS
Buy any of the below and get a
free intexface kit and word
processor program for UK101 or
Supexboard Seikosha GPS8OR
£199. Centronics 737 £395.
OKI Microline 80 £299. OKI
Microline 82A £399. OKI Micro-
line 83A £699. OKI Microline 82

OHIO SCIENTIFIC
COMPUTERS

Our prices are so low we dare not
print them! Special offer —
Superboard 3 with free Cegmon
monitor poa. Superboard 3 +
free powex su[::lply, modulator

d guard band Kkits poa. Series
2 challenger 4K poa, 8K poa.
Power supply kit £11.95. Modul-
ator £3.b0, Guard band kit £10.
4K extra ram £10.90, Case £27..
Cegmon £22.b0. Wemon £19.95.
Assembler/Editor tape £25. Word
processor program £10. Centronics
interface kit £10. 610 expansion
board poa. Cased minifloppy dise
drive with DOS and Psu poa.

£399. OKI Microline 83 £699.
Epson MX70T £259. Epson
MX80T £359. Epson MX80 éTl
£399. Epson MX80F T2 £44
X100 £57

Epson

VIDEO GENIE £289

SHARP.COMPUTE
MZ80K 20K £418 36

S
£
48K £460. PC1211

440,

R
K
20

VIC 20 COMPUTER

Our prices are the lowest yet.
Ring for a quote.

5V POWER KITS

Fully stabilized 5V computer and
TTL Power kits. Automatic
current limiting and short circuit
portection. Crowbar over-voltage
protection. 1.bA £7.93, 3A
£12.17, 6A £19.13.

SWANLEY ELECTRONICS
Dept PCW, 32 Goldsel Rd,
Swanley, Kent BR8 8EZ.
Tel Swanley (0322) 64851

Postage £3.50 on compu ters,

£4 50 on printers and 45p on
other orders. Lists 27p post free.
Please add VAT to ali prices.
Official credit orders welcome.

DN SORCERER
CENTRE

EMG MICROCOMPUTERS LTD.
30 HEATHFIELD ROAD, CROYDON, SURREY CRO 1EU.
TEL: 01-688 0088

We are specialists in complete installations, tailormade
software for your business needs.

WORD PROCESSING SYSTEM £14 99/WEEK
COMPLETE BUSINESS SYSTEM £24 99/WEEK
Software includes customer and invoice system, leads
and sales system, VAT outputs and debtors, insurance

agents system, car sales program, order processing
program.

We provide any printer to fit-your Sorcerer e.g. Qume,
Starwriter, Spinwriter, Centronics 737 and NEW Adcomp
pnnter plotter matches '8. 8 Graphics capability of Sorcerer
to give complete graphics.

I SPECIAL OFFER ¥k

Sorcerer 48K for only £595*

% Special Educational Discount

% Demonstrations and Quotes given

% Free Software and Hardware catalogue
% 6 copies of Source magazine £6

ALL PRICES EXCLUDE VAT AN EMG COMPANY

*Subject to dollar surcharge.




SOLE UK DISTRIBUTOR A DYNAMIC

MAGIC WINDOW RDITING COMMANDS

REVOLUTIONARY

CONCEPTIN
APPLE WORD
PROCESSING

PRICE £79.96 + V.A.T.
postage and packing free

Novice typists to professional secretaries and administrators
are amazed at the ease and simplicity of MAGIC WINDOW.

MAGIC WINDOW s a Apple Il word processing/text editing
system that is designed to increase your office productivity —
those time-consuming typing tasks can now be done quickly
and efticiently.

The simplest and best-known word processing machine s
the standard typewriter. We have retained the simple operating
{eatures of the typewriter while providing complete editing
facilities.

MAGIC WINDOW is a word processing system that allows
text to be entered, edited. printed. and saved on a diskette.
MAGIC WINDOW is unique in the way it performs these
functions.

See your local dealer
or send cheques to :
SBD SOFTWARE

16 JOCELYN ROAD
RICHMOND TWS 2TJ
TEL :01- 948 0461
Telex : 22861

Most systems separate the tasks of editing text and
formatting for printing. This separation requires formatting
commands to be placedin thetext file. MAGIC WINDOW has no
need for these commands because it formats the text as you
enter it. What you see 1s truly what you get There 15 no
guesswork in laying out your document

Software

MAGIC WINDOW will instantly convert your Apple system
into a word processor—no modifications or fancy gadgets to
buy Simply insert the MAGIC WINDOW diskette into your disk
drive and experience word processing as never betore

MAGIC WINDOW allows you to type up 1o EIGHTY
CHARACTERS per ine' This allows you 10 see you: 'e‘i~t
report. etc . exactly theway st will be printed Inserting. anleting
centering. and justifying can be done onthe s 0 v.ithout the
need to print a work copy

The real power and sophistication of a word processor s
judged by how easy it 1s to use MAGIC WINDOW is as eas, o
use as a standard typewriter. vetit has the POWER a PROFES-
SIONAL requires

MAGIC WINDOW

LOOK INTO OUR MAGIC WINDOW AND EXPERIENCE A
WONDERLAND IN WORD PROCESSING.

NO MATTER WHAT YOUR ABILITY. MAGIC WINDOW"'S
HUMAN ENGINEERING WILL GUIDE YOU FROM BEGIN-
NING TYPING THROUGH PROFESSIONAL DOCUMENTS
INSTANTLY AND EFFORTLESSLY.

« EDITING & FORMATTING

USING VERY SIMPLE KEY STROKES. MAGIC WINDOW
WILL MANIPULATE PARAGRAPHS. MAKE ADDITIONS.
DELETIONS AND CORRECTIONS. THE DAYS OF
RETYPING ARE OVER.

« AFFORDABLE & EXPANDABLE

MAGIC WINDOW DOES NOT REQUIRE ANY MODIFICA-
TION TO YOUR APPLE Il COMPUTER. YOU CAN MODIFY
MAGIC WINDOW TOUSE ANY CUSTOM ADDITIONS YOU
HAVE IN YOUR APPLE: LOWER CASE MODIFICATION,
LANGUAGE CARDS, CUSTOM PRINTER INTERFACES
ETC.

« HUMAN ENGINEERING

MAGIC WINDOW'S FOUR WAY SCROLLING ALLOWS
YOU TO VIEW EIGHTY-COLUMNS ON YOUR FORTY-
COLUMN SCREEN. MOST PAPER SIZES CAN BE
SIMULATED. MAGIC WINDOW WILL SHOW ALL FOUR
EDGES OF THE PAPER" AS YOU TYPE. THIS SIMULATION
OF A STANDARD TYPEWRITER HAS CAUSED A REVOLU-
TION IN APPLE Il WORD PROCESSING.

MAGIC WINDOW WILL KEEP YOU SPELLBOUND WITH
OUR SPELLBINDER—A WEBSTER'S WORD SPELLER/
DIVIDER.

MARCH COMMUNICATIONS Ltd.

MICRO

The March Micro-Clock is possibly the
cheapest and smallest real time clock card
for the APPLE Il COMPUTER. The Micro-
Clock is designed to provide a useful and
economical timing facility for
incorporation within the users own »
programs. The unit provides a time count
from tenths of seconds to months and
years. Once initiated the count will
continue without supervision and can be
read at any time.

Possible uses include: micro-monitored
experiments, micro-controlled processes,
data logging, games and lots more.

The comprehensive handbook contains the
necessary software and applications
programs required to make full use of the

[J] send me ...... Micro-Clock cards @ £57.%1
[C] Send details of the full range of March products.

I am paying by cheque/P.0O./ Barclaycard/Access.

card.
Barclaycard/Access No.

]

Available from most good Apple dealers

or direct from March Communications Ltd. NAITIE enevnneereneeeeeraeens

Address .........

MARCH COMMUNICATIONS Ltd.
4 COMMUTATION ROW

LIVERPOOL L1 1JB

Tel. 051-207 7477

My present computer system IS treieerenseiorerioerunraresntsionnticinnions

PCW 1081a
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THERE’S ONE PLACE

IN GLOUCESTERSHIRE

THAT REALLY MEANS

So our service is rather

Appropriately, we're called ice i
The Business House. more helpful than you

We produce complete
systems based on the Apple II. Everything from
selecting the equipment to the training of your
staff.

But before you buy anything from us, you'll
have to answer a few questions. For example

“What do you expect to achieve?”

Above all else, we'll make sure that's exactly

what you get.

may be used to. Andin
fact there'sliterally no end toitall.

We'll give you complete after-sales support,
with up-grades, on-going system development
and fuf) 1 maintenance for everythmg we sell.

And it's worth noting we're the only Apple

Level I Service Agents _
in the county:. smm computar

= THE BUSINESS HOUSE

_w' Systems Division

The Business House, 37 St Michael's Square, Gloucester, GL1 1HX. Telephone (0452) 424411.

MONITORS: HITACHI, PACT, SCANTIC, BMC. DATA STORAGE: VLASAK MEGASTOR, CORVUS HARD DISK.
PRINTERS: EPSON, PAPER TIGER, ANADEX, VLASAK DUET. LANGUAGES: B ASIC, PASCAL, FORTRAN, COBOL, FORTH, PILOT. |
'SOFTWARE: SYSTEMATICS, TABS, PADMEDE, FARMPLAN, MICRO-MODELLER AND DECISION MODELLER, VISICALC, DESK TOP PLAN, CCA DMS, PFS, DATAPLAN, WORDSTAR.
COMMUNICATIONS: MODEMS, MICROCOURIER, NOVATION, APPLE-CAT. FURNITURE: EMKAY WORKSTATION. ACCESSORIES: Z80 CARDS, VIDEX 80- COLUMN CARD, VERSAWRITER.
SUPPORT: DOCUMENTATION, SERVICE, MAINTENAN CE, TRAINING, CONSULTANCY. SUPPLIES: PAPER, PRINTWHEELS, RIBBONS, DISKS.

Professional ASCII Keyboards

The 'CHERRY’ b Al o
Computer rﬂrﬁ- 1_;

Keyboard S _1
* CHIP BY GENERAL il L e

INSTRUMENT {G.1.}

* FULL ASCII TTL OUTPUT
CHARACTERS * SUPERBLY MAOE

* PARALLEL QUTPUT SIZE13x5.5x
WITH STROBE 1 51ns

* POWER LIGHT ON " BLACK KEYS WITH
CONTROL WHITE LEDGENS

The Apple’ Power Supply

A PROFESSIONALBUILT & TESTED, CASED &
VENTILATEO POWER UNIT WITH BUILT IN OVERLOAD
&CUTOUT PROTECTION CIRCUITS
The Apple Power Supply 1s a igh- valtage

SPECIFICATIONS ‘switching” power s:pply While most
Input voltage 210-250v ather power supphes use a large
Supply voltages +5 0 tansformer with many windings 10
*118.-120.-52 convert the input voltage inig many lesser
Power consumption’ 60 valtages and then rectily and regulate
watts max_ {full load) these lesser valtages, the Apple Power
Full load power output: Supply lirst converts the AC line voilage
“5v 2 5amp, -5v 250ma, into a DC voltage. and then uses this 0C
12y 15amp. -12v 250ma voltage to drive a high frequency

oscillator The outpul of this oscillalor 1s

led into 3 small transformer with many

windings The voltages on Jhe secondary

windings are then requiajed

PREVENTS OAMAGE & RETURNS UNIT TO
NOAMAL WORKING CONDITIONS

ITY.2020 CABINET

Complere PROF ESSIONAL Case
beauttlully constructed with cur

BRITISH MADE

" 52 KEY 7 BIT
ASCIl CODED

* POSITIVE STROBE.
+5V - 12V

Ideal for use with TANGERINE.
TRITON, TUSCAN, APPLE and most
computers. Ex-Stock from HENRY'S

E This 1s detinitely the BEST BUY FULLY
CONTROL REPEAT GUARANTEED Suppiied BRAND NEW in

& BELL manulacturers oniginal packing Just posl
Complete with DATA remitance total &35 95 tinci VAT & Past)

" ESCAPE SHIFT
RETURN & RESET
KEYS

Suitable for use with
most computers

Sue 10" 234" x 2"
Weight {Approx ) 3,1bs

Complete with full dala
& information -
Supplied brand new

‘CHERRY"’
ADD-ON
‘KEYPAD

_ontfor one ‘CHERRY keyboard, plus
ample room ro house a COMPLETE SYSTEM
and our power supply complete with iiings {Case
top detachahle) Umtis silver-grey in colmir Rohust
onstiuction Sloping front with side venljlation
ideal lor NASCOM. ACORN, TANGERINE -
o your own System A smp a1 £39.95
el VAT post tree

Sze 187 2 15", x 415" |Front slopes)

‘CHERRY' ADD-ON KEYPAD
A compact 12 buttan keypad surtable for use
with Cherry keyboard to extend iis functions
glus Iou‘; :xlra keys. ¥

upplied brand new with data

;5 ‘4 non-encoded single mode £7 95
Igevboavd 0 sloped forma: + VAT

COMPERKIT DIVISION -

404 Edgware Road, London, W2. England [ A i
Telephone: 01-402 6822 ‘
Telex 262284 Mono Transonics —_—
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BARCLAYCARD

|

.qpple computer

When you have decided that Apple means
business for you, what next?

Most businessmen would ask 3 key questions . . .

1 Where can ] get the best service
and back up? KAI

2 Where can I get the best deal? KAI
KAl

KAl is a NEW breed of Business Microcomputer Store
dedicated to meeting the needs of today’s Micro Managers.
Our professional standards and willingness to serve ensures
that our clients receive the very best attention.

3 Who will deliver promptly?

We are specialists in:

* Financial Planning & Modelling
* Accounting. Invoicing & Stock Control
* Project Control & Costing
* Word Processing & Mailing
* Database & Bespoke Progfumming
The KAI Full service package is designed for first time micro
users who can benefit from having the system installed and
tested, staff trained and operational support in the early stages.

KOMPUTATION AUTOMATION iNFORMATION LTD
203A Belsize Road, London NW6,

01 328 7038 01 328 3968
24 hour personal answering service 01 486 4808

B [




SUMLDCK BONDAIN makes the decisions easier

Casio fx 180p

38 PROGRAM STEPS

55 SCIENTIFIC FUNCTIONS

7 MEMORIES

18 PARENTHESES

TRUE ALGEBRAIC LOGIC

INTEGRATION

LINEAR REGRESSION

LOG. EXP. & POWER
REGRESSIONS

£ 19.95 (inc. VAT)
FAMOUS CASIO
RELIABILITY

GUARANTEED 1 Year

THE EASIER WAY TO BUY THE CASIO
PROGRAMMABLE OF YOUR CHOICE

DON’T WASTE TIME SEARCHING THE SHOPS—
—BUY AT HIGH STREET PRICES FROM SUMLOCK
BONDAIN—ALL PRICES INCLUDE VAT POST & PACKING

fx 200P 44 Sci. Functions 38 Prog. Steps Handheld Size £17.95 (inc. VAT)

fx 2700P 50 Sci. Functions 38 Prog. Steps Notebook Size £19.95 (inc. VAT)

fx 3500P 61 Sci. Functions 38 Prog. Steps Notebook Size £22.95 (inc. VAT)
Same Capability as fx 180p + Hyperbolics (6 Functions}

fx 502P 51 Sci. Functions 256 Prog. Steps 22 Registers £74.95 (inc. VAT)

- fx 602P Alphanumeric — over 500 steps — up to 88 mems {inc VAT)

Complete with Batteries
Cover and Full Instruction

Book.

fx 31-29fns-Green Display £12.95 fx 120-40fns-Green Display £17.95 fx 3200-43fns-LCD-10 digit £21.95
fx 39-40fns-Green Display £15.95 fx 310-50fns-LCD £17.95 fx 6100-39fns-Clock, Stp. watch, Alarm £19.95
fx 68-38fns-LCD Credit Card £19.95 fx 330-38fns-LCD £15.95 fx 7100-39fns-Cl.,Alm.,Stp.wch.Cr.Cd £24.95
fx 81-30fns-LCD £12.95 fx 550 50fns-LCD-10 digit £19.95 fx 8100-46fns-Cl.,Calendar,Alm.,Stp.wch. £24.95
fx 100 College-44fns-LCD £16.95 fx 2600-43fns-LCD £19.95
ORDER NOW BY TELEPHONE (24 hour) USING YOUR BARCLAYCARD/ACCESS NUMBER

,- ______________________ .—_'%
SUMLDCK BDNDA'N LTD. Pleasesend me. . . . . ... ... .. ... Photocopy page to avoid spoiling magazine.

| Cheque/P.O. Enclosed £. .. ... .. Name: ... Lok bl e

263-269 CITY ROAD, LONDON EC1V 1JX

| Please Debit Barclaycard/Access Address:
Tel: 01—250 0505 Telex 299844

'IIIIIIIIIIH_I_I_II_I"I_D ..........................

Shops—Cannon Street Station, London EC4 X ..........................
360 Euston Rd. Nw1(near Gt Portiand st. Tupe) | Signed

nPet Graphics
== Software

WE STOCK THE ENTIRE RANGE OF CASIO CALCULATORS—Request FULL COMPETITIVE PRICE LIST
FOR 8K to 32K PETS EQUIPPED WITH
PET 3022 OR 4022 PRINTER ONLY

I
RA TTT TTT 17T TTTTTT
| Ts 4 s Z'S <! ¥ »-"_.'___E;l‘Ep(—"bo ta
1 / -4 Ly E=1 FParabola
-// 6.43 ___E(\lsEllinse
.25
/ ~Te.11™ \ -
/ (e I T
E R 7
(no disk drive and no plotter required)

AN = ;
N
So I L
~ . o
N h | SOMIC SECTIDNS
Infabco House, ' 3 \ 7\\ ECCENTRICITIES AS_SHOWN
552/556 London Rd, L \ - e o
QICOMPUTAELTD North Cheam [ET (SETLVSEEANEUREP NUESU SRR EENNANIEEVEENEUNEESVUEEBTEENE

Sutton, Surrey.

Professional quality, Single Pixel accuracy graphs are
printed on the standard PET Tractor Feed Printer by
the AUTOGRAPH programme: — Simple to use, all
Basic Software, fully flexible graph dimensions and
page position. Plots multiple X, Y functions on same
axes. Automatic or manual scale selection options.
Plain, Dotted or Squared graph background, com-
.prehensive Alphanumeric labelling (as illus.) on and
around graph enabling rapid, quality presentation.
Send for brochure. incl CURVE FIT

AUTOGRAPH is written and supported exclusively by
n ComputAce Ltd and is supplied with extensive
documentation and after sales service.
ORI

(Please specify printer when ordering)
AUTOGRAPH 1 Plots graphs in continuous line (as illus.) or in
(16K, 32K only)  spaced dots £329.50 incl.
AUTOGRAPH 1] As Autograph 1 but includes multiple data
{16K, 32K only) point plotting with joining lines and marking
’ circles option (as centre graph).
Autographs 1 and 2

AT

Curve Fit
Linear or general
regression of any
function to least
squares data fit

+ full graph plot
Send for
brochure

ExFONENTIHLq‘
SFIRAL

RAXIS AS SHOWN 3

R

#ﬁg&ém,on

combinedpack . ... ........ £49.50 incl. _
CURVE FIT 2 (8K) Regression curve fit programme, £19.50 incl
1 7 3 e = CURVE FIT 1 (32K} As above but with graph plot, £65.50 incl
(FFNEE)IEFR N Lilliliiditltld
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£49.95
+ V.A.T.

The March Micro-Clock is possibly the cheapest and smallest real
time clock card for the Apple 1l computer. The Micro-Clock is
designed to provide a useful and economical timing facility for
incorporation within the users own programs. The unit provides
a time count from tenths of seconds to months and years. Once
initiated the count will continue without supervision and can be
read at any time without interfering in any way with the
operation of Micro-Clock.

Possible uses include: micro-monitored experiments, micro-
controllied processes, data logging, games and lots more.

Microtalker :ss.05 + v.ar.

The March Communications Micro-Talker 1 is designed for use
with the Apple Il computer and is based on the National
Semiconductor Digitalker ™ chip set. The basic vocabulary is in
excess of 140 words. The speech system used involves digital
compression of a REAL VOICE and thus Micro-Talker does not use
animated robot-like phonetic generators. The resuit is a clearer
and cleaner speech output than is usually achieved with
conventional computer voice synthesis equipment.

The Micro-Talker 1 can be programmed from either low or high
level languages with a minimum of software overhead. This then
leaves maximum space available for user programs.

Applications include verbal warning devices, process control and
data monitoring, point of sale terminals.

Microport :so.05 + vaar

in keeping with March Communications design philosophy of
producing small low cost peripheral cards for the Apple Ii
computer, we have developed a dual port card. Each port
provides eight input/output lines and two handshake lines.
The card is based on the Motorola MC 6821 peripheral interface
adapter device. The TTL lines terminate in 20-way ribbon cable;
connectors and suitable matching cables are supplied with the
card.

Applications include process control, data monitoring, alarm
systems, music systems, model railway control, etc.

[ ]
Mic £49.95 + V.A.T.

The March Communications Micro-Synth produces complex
sound waveforms under user program control. It consists of two
AY-3-8910 programmable sound generator devices which enable
the user to obtain both sound effects and music.

Possible applications include games, music composing aid,
electronic organs.

THE COMPREHENSIVE HANDBOOKS CONTAIN THE NECESSARY
SOFTWARE AND APPLICATIONS PROGRAMS REQUIRED TO MAKE
FULL USE OF THE CARDS.

MARCH COMMUNICATIONS Ltd.
4 COMMUTATION ROW

LIVERPOOL L1 1JB

Tel. 051-207 7477

r—————-—————---

For details of the MARCHCARDS and a FREE copy of our
comprehensive book list, fill in the coupon and post to:—
March Communications Ltd., 4 Commutation Row,

Liverpool L1 1JB

AdAress ........cocevvniiiinininens, G &0 o~ IO =1 57000000 0RO« S INEGL 90

ILIC{IC 2110711 15688 o SRR 0 5536 0030000000000 Eb0000 80 0000000000010 010 200 J0B0

F———--
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les ang Service

BETTER PRICES!!
. )

COMPLETE SYSTEM
FOR
£1190

1 *48K Apple 11 Plus

STl
Ty

Mgy

*Disc Drive w/controller
*Visicalc or Magic
Window

*Video Monitor

*Plus 12 months
warranty

APPLE

][ PLUS
APPOINTED DEALERS

SHARP
I

MZ-80K, 20K . . .. £399
PC1211 Computer. . £75
CE121 Interface . . . £13
CE122 Printer

SPECIAL OFFER

SAVE £10011 ON

16K LIl CPU £295.00
NORMAL PRICE £395.00

Tandy

WANTED : Young sales
person, good salary +
commission,

DEAN S cK)tt.ns';ington

191, KENSINGTON HIGH STREET, LONDON W.8.
Tel. 01-937 7896 Ext. 3.

Add 15% VAT
Delivery is paid at cost

Infra Computer
Components Ltd.

h-—--d

Eproms. 1+ 100+ } Crt Controllers 1+
AM2708 450NS 1.97 1.70 SFF9636E 7.00
FU2716K 450NS 245 2.19 MC6845 10.00
FU2716 350NS 398 342 MC6847 10.50
HM2532 450NS 580 4.85

FU2732 450NS 580 4.85

Rams 1+ 100+ | CPU’s

TmM2114 200NS 1.26 1.09 MC6809

UPD4116 150NS 1.05 .90 MC6802

FU4116 200NS .79 .68 MC6502

MK4118 450NS 450 3.99 Z80CPU

UPD5101 290 250 Z80CPU4

TC5114 3.26 3.00 8255

HM6116 P3 9.86 8.75

HM6116° LP3 10.80 8.75

HM486413 9.80 7.50

Mjnimum Orders £10.00 Please ring for 1000 piece prices.
Please request prices for 74LS series and CMOS series.

Please add 50p for postage and packing and 15% V.A.T.

PENDORRIC HOUSE 7 WESTFIELD ROAD
GREAT SHELFORD CAMBRIDGE CB2 5JW
Telephone: (0223) 841728/843953
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WHY DON'T YOU PLAY A ROUND )
WITH OUR NEW GAMES? o,
Now a whole world of skilled entertainment is at your fingertips. / \—— il
LEISURE GENIUS introduces games like EXPLOSION, DEATH, ( e
and WORMS to test your strategic ability and your dexterity. Eﬁ SR ¢
Unlike most other computer games, you can play these with partners : iy

and opponents and you can play WORMS against your own micro. g
Invented by some of Britain’s brightest experts, they are a challenge : %a .
you can’t pass up or put down. Don't let all work and no play make W? "

computing a dull business!

Each game is available on floppy disk for only £15.00 plus VAT from =
most computer retailers or direct mail order from: EIS u re
Leisure Genius, Suite 504, Albany House,

324 Regent Street, London W1R 5AA

[ J
Telephone: 01-580 6361 GE“IuS

In U.S. write to:
Leisure Genius, 34-36 83rd Street, Jackson Heights, New York 11372

- H
Hol
.‘ »

orrore e I [EITECHNICAL PROGRAMS| |

We specialise in producing technical programs for

48K MEMORY EXTENS[ON FOR Microcomputers — PET, APPLE, and shortly ZX81.

All our Programs have been written by Professionals

THE for Professionals in an easy to use, self prompting,
! Z xs 1 conversational style.
e oo e If you fall into one of the following categories then

we have a Program for you:

MEeMoTecn
memory extension| | — STRUCTURAL ANALYSIS

ard
g — PIPING DESIGN
— ROTATING MACHINERY

— GAS PROPERTIES

The MEMOTECH memory extension board will allow
the ZX81 to run 48K Basic programs which may include
up to 16K of assembly code.

The ZX81 sits on a custom built case which
contains the MEMOTECH memory and a power supply — LAND SURVEYING
which not only supplies power to the MEMOTECH

memory, but also to the ZX81. — PRESSURE VESSELS
The MEMOTECH memory board has a fully
buffered control-data-address bus with PCB 40 way
header plug. All leads are provided.

— PIPELINES

— RETAIL JEWELLERY

(If your application is not listed, ask about our custom

E‘Sg%%ﬁogf VAT Mt ormn. £129.00 + 15% VAT Ao e e A e S i)

ready. assembled. Please make cheques payable to Contact us for further details at:

MEMOTECH. Delivery in two weeks from receipt of order. I\TﬂElg:gI(IZ%/leILPﬁTSSEI%Esl\é)TIE"I:'\IﬁARE LITED
h MEMOTE_CH' 103 Walton St-reet, Oxford. The Parade, Frimley, Surrey GU15 5HY

Tel: 0276 23054 Telex: 858/47 SPC UKG

TECHNICAL & SCIENTIFK MICRO-COMPUTER SOFTWARE LTD.

PCW 197




Sll_. FOR THE PET/ICBM

VIGIL s an exciting, new imtersctive lanouage for your PET/CBE. 1t's eesy to
learn and Vets you quickly create games and graphics spplications

* More than 60 powerful commands for manipulating oraphics figures
* Double density graphics aive you 80 X SO plot positions —

—
* Large rurher displays, two timers and tore (with ext. spesker) é- _ e

* LOAO1ng and SAVEing of VIGIL proarams to cassettr or diskette \\~ v
* Nine complete programs {ncluded - Breskout, SpaceWsr, AntiAircraft .
U.F.0., gpaceeau?e. Concentration, Maze, Kaletdoscope & Fortuneleller.

* Comprehensive 50+ page marual

i

* For OLD, NEW or £.0 Pors
LS. & CANADA  FOPEIGN
VIGIL for PET/CBM on cassette or diskette w/9 programs. 335........ 840

VIGIL User"s Marual [refundable with software orderi.. .....810.,
VIGIL Interpreter Listing (6502 Assembler Languagel............. $2%. . .....t
PET MACHINE LANGUAGE GUIGE {OLD, WEW, or 4.0 ROMSY...............89.........811
pET & APPLE N USERS T INY PascaL Plus +
The TINY Pascal System turns your PET or APPLE 1} Into a P-machire with: GRAPHICS
© LINE EDITOR - creates, modifies and maintains source language ‘\‘

* COMPILER - produces P-gcode, the assembly lanquage of the P-machine =~ M
* INTERPRETEP - executes compiled P-code. Festures twiit-in TRACE ‘Q‘

* STRUGTURED PROGRAMMING - CASE-OF , WWILE-DO, IF-TREN-ELSF, PEPEAT-UNTIL, ™
FOR-TO/DOMNTO, BEGIN-END, PPOC, PUNC

* Graphics version has more - GRAPHICS, PLOT, PCINT, TLAT, INKEY, ARS, SOR.

PET/CAP has double densit glotum and APPLE 11 pras LORES and MIRES

{with ROM AppYesoft) - COLOR, HGRAPHICS, MCOLOR, WPLOT, PDL and TONE —
U.S. 8 CANADA TORE 10N g
TINY Pascal PLUSS GRAPHICS YERSION includes marual VISA

PET 32K NEW/E.O ROMS diskette............ $80. 360

PET 32K NEW/4.0 ROMS cassette.............. 5o0ca0000E 1t oo0 355, 365
APPLE 11 48K and DOS 3.2/3.3....... oo oo 0o000060d: d000E $50... -$60
TINY Pascal NON-GRAPHICS VERSION inctudes marual .
PET 16K/I2K WEM ROMS diskette............... feane $35.. 345 i
PET 16K/32K NEW ROMS CasS@TRe.....c..oouvuurmiennrann I s e charge
APPLE Il 32k and DOS 3.2/3.3............ A B 835 . -8 PO e
TINY Pasca) User's Marual (refundable with software order) $10. 812 D)
TINY Pascal 6502 Interpreter Listina-GRAPHICS versfon..... L8250 .....830 b
TINY Pascal 6502 Interpreter Listing-NON-GRAPHICS version. ..815.. 320
PET MACHINE LANGUAGE GUIOE $for OLD, NEW or 4.0 ROMS....... 5 { N 18]

Prices include postage.

Orders must be prepaid via
check, money order or bark-
card. Foreign orders may be
pald for via finterrational
money order or barkcard:
{Access,Eurocard,Barclaycard)

1 ABACUS SOFTWARE

m P. 0. Box 7211

Grand Rapids, Michigan 49510

616 / 24941-5510

PET & APPLE Il USERS

Tiny PascaL
Plus + ,,/"'\

-~

GRAPHICS /\/Qs‘

The TINY Pascai System tums your APPLE il or PET micro into a 18-bit P-machine.
You t0o can learn the language that |s slated to become the successor to BASIC.
TINY Pascal offers the following:

LINE EDITOR to create, modity end maintain source

COMPILER to produce Pcode, the bly gauage of the P
INTERPRETER to execute the complied P-code (has TRACE)

Structured programmaed constructs: CASE-OF -ELSE, WHILE-DO, IF-THEN-
ELSE, REPEAT-UNTIL, FOR-TO/DOWNTO.-DO, BEGIN-END, MEM, CONST,
VAR ARRAY

Qur new TINY Pascel PLUS+ provides graphics and other bulitin functions:
GRAPHICS, PLOT, POINT, TEXT, INKEY, ABS AND SQR. The PET varsion sup-
ports doubie density plotting on 40 column ascreen giving 80 x 50 plot positions.
The APPLE It version supports LORES and for ROM APPLESQFT owners the
HIRES graphics plus other features with: COLOR, HGRAPHICS, HCOLOR,
HPLOT. POL and TONE. For those who do not require graphics capabilities, you
may still order our original Tiny Pascal package.

PET BASIC 4.0 version alsc available

TINY Pascal Plus + GRAPHICS VERSION inciudes manusi
PET 32K NEW Roms cassette. ........... 00006505 X 5060600000 385
PET 32K NEW Roms diskette. .......,............................ . ....$60
APPLE It w/ROM Applesoft only w/DOS. . . .. $60

TINY Pascel NON-GRAPHICS VERSIONS-inciudes manuai

PET 16K/32K NEW Roms cassette. . ... . 2006800 $50
PET 16K/32K NEW Roms diskette. . ... 5 b 000 R . $45
APPLE 1l w/ROM Applesoft 32K w/DOS. ool .. P 1]
APPLE Il w/RAM Appiesoft 48K w/DOS. . o o o - A0S 50k 06 0o o $45

USER's Manual (retundable with software order).
6502 Assembly Listing of INTERPRETER-graphics.
non-graphics. . . . . oc dhoco

InCludes Alrmasl Postage 10 Eurape Orders mey be prepasd of by DARKCAND (KIS Card numbe: prration
Evrocand Access Bertiaycard. et " == -

(111139444

Hitili

ABACUS SOFTWARE
P. O. Box 7211
Grand Rapids, Michigan 49610

HAVE

E-X-P-A-N-D-E-D

Cream, with its large modern shop centrally situated in Harrow (5 minutes from Harrow on the Hill Tube) has long been
recognised as THE Computer Shop in North-West London to see and buy the latest in Apple and Commodore
PET computer systems.

— NOW WE HAVE EXPANDED —
More professional demonstrators and consultants and AN EVEN GREATER PRODUCT RANGE!

PROFESSIONAL SERVICES

* The best demonstrators in town.

*First class consulants to help identify your
specific business needs.

* Programming expertise second to none for
special software and tailoring.

*Full after sales service and training of your
staff.

PRODUCT RANGE

*THE Fullest range of Apple and Commodore
Pet computers and the latest peripherals.

*MORE printers to choose from — Qumes,
Okis, Epsons, etc.

* Excellent business software.

*THE NEW VIC 20 personal computer with
colour and sound — plugs straight into your
TV — Just £189.95 inc VAT.

* Disks Tapes Books, Paper Ribbons.

FOR KEEN PRICES PROMPT DELIVERY AND THE BEST SERVICE IN TOWN —

CREAM COMPUTER SHOP

380 STATION ROAD, HARROW, MIDDLESEX HA1 2DE.
Open Tuesday — Friday 10am — 5.30pm — Saturday 10am — 5.00pm Tel: 01-863 0833/4

ACCESS BARCLAYCARD and MAIL ORDERS WELCOMED.
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BUSS STOP

PROP: PHOTO ACOUSTICS LTD

Prices.

(\

-

PET

A FULL RANGE OF PERPHERALS
AND SOFTWARE AVAILABLE.

RING NOWII

Cash& Carry

58 HIGH ST 255a ST ALBANS RD
NEWPORT PAGNELL WATFORD, HERTS
BUCKS (entrance in Judge St)
TEL: (0908) 610625 TEL: 32006
— Mail order

——— credit charge

TEMPLEMAN
SOFTWARE
LIMITED

, . . Comprehensive packages for complete
solutions to . ..
» INVOICING
» PURCHASE LEDGER
* STOCK CONTROL/RE-ORDERING
* PALLET/WAREHOUSING

= WORD PROCESSING WITH
ADDRESSING

* PAYROLL

* PRODUCTION CONTROL

= HI FI'RETAILING

»* GROCERY RETAILING

» WHOLESALING

——SOFTWARE IS OUR MIDDLE NAME —

TEMPLEMAN SOFTWARE LTD

STRATFORD-ON-AVON
WARWICKSHIRE

Tel 078966237

Have you ever
wished thatyou
could-

. &

Well now you can,
automatically.

It's a major breakthrough in computer communications,
heralding a new era in information manipulation.
It’s a British ‘First’.

r"’f\useji-:?
= U

~

It's a brilliantly simple piece of ‘kit’ which makes it possible to
call up Prestel or any other Viewdata System, to go automatically
to any pages, to store, retrieve, sort and print information
and to integrate it with an application program.

It’s the Rostronics S-100 Viewdata board.
And it costs only £400.

See Prestel pages 42075. For more details contact John
Pendreich, Rostronics Limited, 115-117 Wandsworth High Street,
London SW18 4HY. Tel. 01-874 1171.

Dealership and OEM enquiries welcome.

ROSTRONICS

SPECIALISTS IN MICROCOMPUTERS




TIHGRUNGS

26 Spiers Close

Knowle, Solihull
[ West Midlands

B93 9ES England

1K Space Intruders £4.00
3K Super Version £5.00

wpitten in machine code

to give fast moving

'Flicker Free' graphics.

A superb achievement.

Supplied as a listing only.
(£1.00 extra if cassette required)

16K High Resolution £4.00
(192 x184)graphic pictures
Never before achieved on the IX
Create your own artwork, Supplied
as a listing ( £1.00 extras if cassette

keep your apple J[*
online

£ 60 + VAT

Heatis hardware's greatest enemy. The APPLE required) with full acreen
I's design provides insufficient ventilation for (e FEInes
peripheral cards. If you use several, the results
could be disastrous. Cool your APPLE with the 9K Nightmare Park £3.75
SUPER FAN ” [ A good example of a BASIC
program using MACRONICS
¢ Matches the APPLE case : hmaziinenstvey £ topas
. The park of DEATH - can
« Clips on-no holes or screws golller [GHomgn ¢hE
¢ Durable, quiet motor nightmare. No human has
Y SepOfOte SWitCh Wlth p“Ot |Ight yet: succeeded. Confronted by all sorts of 'Happenings’

you'll be taken to your wits end. Supplied on cassette onlye

BRAND NEW INTERACTIVE GRAPHICS for the 16k ZX 81
DRAGON MAZE an exciting game of skill_ £5.95
Are you tired of paying high PLANETOIDS blast through the asteroids. . ....£3.95
. f LAP RECORD random circuit carracing . .._._. £3.95
p.rlces fOI' Sof'twore thOt 1S prO' SCROLL rolling large text display .___. - £2.95
vided without backup? Now
you can protect your software Introductory offer: £12.95 all four listings
investment with COPY-WRITE.
COPY-WRITE Disk Backup
Disk Backup System  dystem allows you to make
for the APPLE ][ backup copies of your most
£50 + VAT valuable software. COPY-

COMMODORE PETS {¢2:

WRITE will duplicate virtually all 8032 Computer R ic %
disks, including the uncopyable protected 8050 Floppy Disk = @€
ones. No longer will you be at the mercy of the 8024 Matrix Printer ‘i‘b &
original manufacturer to replace damaged 8026 Daisy Printer Keyboard 0oRE

8027 Daisy Printer Read Only

4032 Computer

4040 Floppy Disk

4022 Matrix Printer.  *Phone for latest prices *

** VIC'S NOW IN **

disls or be forced to be without your software
while a new disk is being shipped.

Additional Features

e |llustrated manual

* Allows visual examination of disk structure

e Special parameter files allow easy
program updates

* Automatic half-tracking

* Synchronized copies

* Special fast copy feature (Data Mover)

Second Hand Equipment Brought & Sold. Call now.

Other printers we supply are: Qume, Ricoh, Epson,
Centronics. I

We also supply software: Visicalc, Wordcraft, Incomp-
lete Records, Payroll, Stock Control, Invoicing,
Sales & Purchase, Time Recording, Ozz.

Your order

All accessories are available from us and our other
services include installation & training and mainten-
ance contracts.

can be placed by telephone. ACCESS and VISA
cards accepted. Or send your order with pay-
ment to the following address. Please add
15% VAT. Postage and packing free.

Spreebond, Ltd., Unit 7 Haslemere
Parkwood Industrial Park, Sutton Rd.
Maidstone, Kent ME15 QLZ

Telephone (0622) 683 866

*APPLE ][ is a trade name of Apple Computer, Inc.

Please phone for a quotation of our typing, work-
processing and personalised mail shot services.

18 Y
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DAVINCI COMPUTER SHOP
65 High Street |
Edgware Midds @
Mon-Fri. 9.00-4.30 Sat 9.30-5.00

or send for details.
Tel: 01-952 0526




'PLANNING

An important announcement
[ fromClaremont Controls

Available from Commodore dealers  CRITICAL PATH OR PRECEDENCE NETWORK ANALYSIS

‘é’°’|d“’idz| o UP TO 1024 ACTIVITIES

ontact Claremont Controls

{0632) 610210 for further details PRINTED BAR CHARTS

T e 1 A range of programmes to satisfy your most detailed

| planning requirements: they are easy to use and

| provide the tools you need to plan the future and

| monitor the present. Powerful features have been
| included for effective application throughout industry
|

I

and commerce.

Claremont Controls Ltd, Chimney Mill, .
Newcastle upon Tyne, England : Constructional software and Commodore computers

l b
LNE2 4AL PCW8 r workmg together for you

DO YOU USE AN APPLE SYSTEM
IN YOUR BUSINESS ?

niimaial  LOOKING AFTER IT

¥ FAST RESPONSE

K COMPETITIVE RATES Is ouns

¥FULLY TRAINED PERSONNEL | : i &

¥ OVER 600 SATISFIED

CUSTOMERS

PHONE NOW
FOR PRICES

AND BROCHURE

DOWNHAM ROAD RAMSDEN HEATH BILLERICAY ESSEX

ON-SITE MAINTENANCE TEL. 0268-710292

FROM

COMMERCIAL DATA SYSTEMS LTD

HEAD OFFICE

’ ¥XOUR AREA

PCW 201




~

% LCD alpha/numeric {dot mat-
rix) scrolling display (86
types)

% Variable input capacity from
32 -functional program steps
with 88 independent
memories, to 512 steps with
22 memoties.

% Memory and program reten-
tion when switched off.

% Up to 10 pairs unconditional
jumps (G010). Manual jump.

% Conditional jumps and count
jumps. Indirect addressing.

t subroutines. Nestin
CASIO FX-702P i ':)Jgés?b?e L;]p ;o 9levels. ¢
(R.R.P. £134.95) 50 built-in slcientific func-
i i ams.
ONLY £119.95 o Lonenal wsao gl
Available September Méthod) with 33 brackets at
LCD scrolling display of alpha/numeric (dot matrix) characters. & : b, 11 levels
Input can be varied from 1680 program steps with 26 indepen- CASIO FX602P % Ultra high-speed calcu-
dent memories to 80 program steps with 226 memories. (All lations.
retained when switched off). Up to 100p|rogrlan;:so%aaEb;TsTored (R.R.P. £84.95) * farggLasr;rr\\;tg‘;?i%i;n‘:;afseﬂe
(PO to P9). Subroutine: Nested up to 10 levels oop- r { -1.
ing: Nested up to 8 levels. Straightforward program debugging ONLY £74.95 % Compatible with FX-501/2P.
by tracing. Editing by moving cursor. 55 built-in scientific and % 2 lithium batteries. Approx. 660 hours continuous use.
statistical functions, can be incorporated in programs. * Battery saving Auto Power Off.
Program/data storage on cassette tape via optional FA-2 (avail- % Only 9.6 x 71 x 141.2mm. 100g.
able soon). Optional FP-10 mini printer and. plug- in ROM modules
available soon. Two lithium batteries gnveA appi;ox 2(;){2 ] ]
hours continuous operation, with battery saving Auto Power Prices include V.A.T. and P. & P, Send your company order, cheque, p.o. ot phone
after a pprox. 6 minutes non-use. Dimensions: 17 x 165 x 82mm vour ACCESS or BARCLAYCARD number.
(% x 6 2x 3%''). Weight: 1809 (6.302). DELIVERY NORMALLY BY RETURN POST ‘ :

LEADING CASIO DISTRIBUTORS
DEPT. DEPT. PCW
TEL: 0223-312866

‘ E'm@%fp% MASTER THE

e FPRESENT ...

el vl IEEEREE MIGHTY MlCRO

BR[O RENT OR PURCHASE A MICRO

EERTURE &Y F._Toansom BCTION
HTUR z = We supply micro wordprocessing and accountancy
gggg/‘ésggoé T T : -3_“ T size microcomputer systems for full home and office use. A complete
ERRORS. .. ..... e R micro system-including printer with full wordprocessing is
KEYBOUNCE . . .. oo . Eliminates keyboard bounce £12.50 a week.
RUN “KEY L - ™. o0o000Boo0o0o00000a0 Auto Run from tape
MN., .. 4 S N .Screen Printer (Llist/LPrint) TAILOR MADE SOFTWARE
YNLsDr?ag O - R Dlsplavs any program/daza coming from tape The micro should fit your company, not your company the
e e e L paFr-tn:szg::: micro. We produce programs and systems that do exactly what
OUTPUT . ..... .. T e |- o Gives sound effects you want in your business.
GRAPHICS . ... . L. oo B e P | i
N o TRAINING COURSES o
gg# g i . Ceeee th_ecima' to Hex Training courses in wordprocessing, micro operating, micro
ST - I S : Disoiey Defived Kens computers, micro processing and micro data processing for
DEF EDIT. . .. . e .= .t .Alter Defined Keys executives, secretaries, businessmen, students, accountancy
ESrTl/JLS'F;T . .. e .h .............. Define User Calls 09 personnel and hobbyists. These short courses are attended week
. raphics characters displayed in Listings & Edits i ith*
SPECIAL FUNCTIONS LI ... .. One key Edit/List/Run/Cont daVS. eVgnlng’S and weekends and are allwith handS
Also for the Bv the same Author on experience. LONDON ‘w"
DEF FN N T Sl b - - o cioooseos Define Functions MICRO €a, «©
DEF (0-7) . . Video Scroll CENTRE & A
T RS80/V | D EO G E N | E TEL: only 3 mins lowE“flGRAv: > 3 broroo®
NUMBER .. .. . ... .Fast, Flexible Reumbering routine 8101-730-8791 from =) H
; Victoria & 9
VARTAB e Full Variable Table for easier debugging TODAY Station 5 =
z 3
M ERG E . .. ... .Effortless program and subroutine joining from tape =

SAV E ...... . Saves time and memory by deleting spaces and/or REMs SEJ?Y". H E LON DON An FHES
ALL OASIS PRICES INCLUDE P&P & VAT I Company.
NUMBER,VARTAB,SAVE,MERGE £6.50 EACH, KBOARD + MANUAL £19.50 C c J

SPECIAL OFFER—ALL FIVE-THE COMPLETE SET 'ONLY £37.50 MI Ro EN I RE

SEND A LARGE SAE FOR THE FULL OASIS CATALOGUE TO:

OASIS SOFTWARE 47, Lower Belgrave St., London, SW1.
LOWER NORTH STREET CHEDDAR SOMERSET ;
PLEASE STATE MEMORY SIZE WITH ORDER
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The Currah Mini Digital
Recorder is the fast and
simple alternative to Disc

e High Read/Wiite speed - 6000 baud .
{10-20 times faster than audio cassette)

e High data.integrity (error better than 1:107)

e No keys - under software control - facilities
normally only available with disc

@ Uses proven Philips mechanism
e Large capacity - up to 120K bytes
® Additional RAM and ROM

SEND FOR FULL DATA NOW!.

e Firmware included B BN B B BN G ED G G O 0 E. GE 6
i To. Currah Computer Components Ltd.,
RODUS[_ construction/ £ 19 I Graythorp Industrial E':tate, Hartlepool, Cleveland, TS25 20F.
Attractive appearance B reasesename { . gack = ]
q g ostage and S EEE
e Compatible with 6502 ;‘;fki"g?’_ VAT B LU 220mrecorder £227.40nc P& P and VAT  Guaranteed |t
based computers including ] [J Box (6] Cassettes £18.80 inc. P & P. and VAT if returned in I

ISTRIBUTORS REQUIRED IN SELECTED (] Further Information 7 days.

AREAS i | ericlose my cheque/postal order for & or debit my Accesy
I Barclaycard N

C/URIRIAH]{* !

Address
COMPUTER COMPONENTS LIMITED §
GRAYTHORP INDUSTRIAL ESTATE
HARTLEPOOL, CLEVELAND TS25 2DF i Signature . pledse dllow 28 days tdr delivery
Telephone: (0429) 72996 ----------------------‘

FREE SOUND WITH VIDEO GENIE

(THIS IS THE LATEST MODEL 2
NOT AN UPGRADE) ONLFHS
32K EXPANSION BOX ONLY £279

‘—_— N
NEW “SUPER GENIE"” * GENIE Il *
THE BUSINESSMAN'S
/ \ WITH UPPER/LOWER MOST COST EFFECTIVE
' CASE AS STANDARD COMPUTER
' INCLUDING NUMERIC
ONLY £299 INC. SOUND! CLUDING NUMER

OMPUKIT UK101 | | EPSON DISC DRIVES FOR
PRINTERS VIDEO GENIE

1K KIT £99.95
8K KIT £119.00 . MX80T — £329 Slﬁ%{gicg)ss

8K BUILT £159.00
8K BUISLJUWIS')H FREE MX80F/T — £379 DUAL — £380
N

KRAM ELECTRONICS,

DISC CONTROLLER/24K SEIKOSHA VICTORIA HOUSE,
EXPANSION PRINTER 17 HIGHCROSS ST.,

FOR UK101/SUPERBOARD LEICESTER.
) ONLY £189 NOW ONLY £179 | TEL. LEICESTER 27556
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ATOM OWNERS

LOOK OUT

There are DODGEMS about!

Dodgems is just one of the
brand new games packs from 00439
Acorn, the manufacturers of 00735
your Atom. You have to steer
your car around the lanes
collecting points. But beware!
There’s a computer controiled
car programmed on a collision
course. If you survive the game
gets faster. Also in Games Pack
6 are Simon and Amoeba.

GET THE BEST-FORGET THE REST

All Acornsoft games are designed and produced by the manufacturers
of the Atom. %rust the manufacturer to get the very best out of his
product. Realistic sound effects, great graphics and colour too!

GAMES PACK 1 GAMES PACK 2

Asteroids Shoot them before Dogfight Two-player game; each
they crash into you. Lists ten player controls a plane and tries
best scores. Program 4K, to shoot down his opponent
graphics 6K. without crashing. Program 4K,
Sub Hunt Command a des- graphics 6K,

troyer tracking a submarine, Mastermind Guess the computer’s
find its position and destroy code before the computer guesses
it. Program 1K, graphics %K, yours, program 3K, graphics %K,
needs floating-point. Zombie Land on Zombie island;
Breakout Score points knock- try to lure all the zombies into
ing bricks from wall. Ball has the swamp. In desperation jump
two changes of angle and into hyper-space! Program 3K,
speed, Program 3K, graphics graphics 2K, COLOUR

1-2K. COLOUR

gAMrES P'GCK 3 -

at Trap Move your rats with-

out colhpdin with the trails T | R e

left. Entangle your opponent

before he entangles you! High-

speed rat action+eplay . Program
K, graphics 6K,

Lunar Lander Land a spacescraft

.on a junar crater; altitude

velocity, fuel and drift. Program

1K, graphics %K.

Black Box Deduce the position

of four invisible objects in the

Black Box by firing rays at

them. Program 4K, graphics %K.

GAMES PACK 4 GAMES PACK 5

Star Trek Classic computer Iinvaders The most popular video
game; rid the universe of Klingons. game, with invaders, flying
Short and long+ange scans, saucers, shelters, and full sound
galactic map, phasers, photon effects. Program 5K, graphics
torpedoes, shields etc. Program 6K.

5K, graphics 2K. Wumpus Wander in caves in-
Four Row Take turns in placing habited by the Wumpus. Find
marbles on the board; the first and shoot him before he eats

to get a line of four wins. Program you, Pits and bats make things
5K, graphics 6K. COLOUR arder, Program 2K, graphics %K.

Space Attack Repel the invasions Reversi Reversi, or Othelio

of earth and avoid being hit by played with counters that are
the gunner ships. Becomes pro- black one side and white on the
gressively harder with each other; Program 3K, graphics
m'zaslon. Program 3K, graphics %K. COL8UR

GAMES PACK 7

Green Things An alien life-form
has invaded your space<raft; dis-
cover a way of destroying it with
the weapons available on the ship
Program 5K, graphics 2K. COLLOUR
Ballistics Take turns in firin

shells at the other player, taking
into account the wind and shape

of the hill, Program 3K, graphics
6K, needs floatingpoint.

Snake Grow yourself a snake by
guiding it towards digits which it
eats. Program 2K, graphics %K.

ORDER TODAY!

Just send a cheque or money order. Only £11.50 per pack
including VAT and post and packing. State which packs you want.
Or ring 0223 316039 or 01-930 1614 quoting your
Access or Barclaycard number. Allow 14 days for delivery.

Or if you think you can wait for more details just write to
Acornsoft Limited, 4a Market Hill, Cambridge.

ACORNS®FT TAKE GAMES SERIOUSLY

—=Pete & Pam Computers.—

APPLE SYSTEM SALES AND SERVICE
IN BOTH LONDON AND LANCASHIRE

Competitive Quotes and Personal Service
Ring Chris Gillard in London — Pete or Pam Fisher in Lancashire
We welcome dealer enquines All the products we advertise are available from your licat dealer
RAMCARD £99.95
A 16K Expansion card for your Appie 1t will provide addctional memory for Visiciile, joad integer
from a System Master and is fully compatable with Apple’s Pascal System The only board with
Neon Read/Wrue indicators

Z-80 SOFTCARD £195.00
A Z-80 microprocessor for Appie. Comes with CP/M operating system and Microseft Basic 5
COBOL 80 £299.00
FORTRAN 80 £109.95
BASIC COMPILER £199.00
ASSEMBLY LANGUAGE DEVELOPMENT £79.00
B0 COLUMN BOARDS
Take your pick—
SUP-R-TERMINAL £195.00
1 £185.00
PASCAL JOB CONTROL SYSTEM — From High Technology. £295.00

A fast, sophisticated job control/costing system able to control costs on 400 Jobs, providing

useful reports and mainlaining 50 cost cenires with 500 sub cost centres Worth lts weight in gold*
DB MASTER £129.95
The Data Base with 100 (ields operating on multi-diskette files for large capaciy

DB MASTER Uiility Pack No. 1 £60
Links DB master with Apple Text Files and Visicalc 3.3 Add. delele or change existing DB Master
Fields and more

DB MASTER for Corvus available soon £295
INFORMATION MASYER — Data Base £79.00
A dream to use has advanced facilities such as global change and calculator mede of entering
figures A system that a novice can use with zase

DATA MASTER £55.00
A utility for use with Information Master Allows the splitting of a data base system selectivity
change of field types and transfer of print formats

TRANSIT £29.00
A utility that enabies you to link Information Master to many files including those created by
Visicale

VISICALC 3.3 Our Price £105.00
At last — Visicalc on 16 secior DOS 3.3 with 12 additional commands Enhanced Manual Is
Included.

VISIDEX £105.00
New from Personal Software Type In whatever key words. Phase dates or numbers you want the
info to be associated with and store it away

VISITERM £79.00
Allows your to with larger or olther personal compulers Link
your personal computer with your s

VISIPLOT £85.00
A y creates high graphs and charts Visualise data In six different formats
and six different colours Data can be directly entered or data files loaded from Visicale 33
VISITREND £129.00

Allows you to perform sophisticated math operations on time series data such as stock prices or
productlon figures. Includes: Multi line regress. cumulative total. perceni change. lead/lag. moving
averages, and various

which lel you create new time series This package also includes Visiplot

WORDSTAR for Apple £179.00
If you want the best in word processing for Apple then Wordstar is the answer Very well
documentied and great to use. Require the instatlation of a Z2-80 Softcard.

MAILMERGE £69.00
Allows you 10 maintain name and address lists and merge fields Into fext to form personalised
ietters etc

Z YERM £59.95
Software that allows you 10 emulate the terminal of your choite whilst using Apple with a 2-80

THE MILL £249.95
A 6809 plug-in board for Apple can run at full speed whiist the 6502 runs at 20'’X. Comes with
either a Pascial speed-up kit to increase the speed of execution of Apple’s U6SD Pascal or a 6809
assernbler

DAKIN S PROG AIDS 3.3 £49.00
12 Utility Programmes in one pack

APPLE HOW TO £29.95
Requires Int Basic or 16K Expansion Card — leaches calculating and prograinming.

APPLE MUSIC THEORY £29.95
RAMEX 16 £89.95

UK entrant to the expansion card market — does not need 10 be ribbaned to the memory ares

ECHO 11 Speech Synthesizer £139.95
Based on TMS 5200 chip from T1 <= type in speech direct from the keyboard

EXPANSION CHASSIS £399.00
Long awaited — here at last More skts for your Apple

MOUNTAIN CP5 — mulit-function card £159.95
A bi-directional senal interface — paraltel port and clock/calendar card — all on one board Can
be made 10 use phantom slots

MEMORY MANAGEMENT SYSTEM £29.00
A utlity that moves DOS onto a 16K expansion card — freeing Ram space for largey
programs

SUPERB JOYSTICK £19.95
2 buttons excellent quality smooth action

OLYMPIC DECLATHLON from Microsolt £12.95
Superb Hi-Res Graphics — Winner of this.year's WCCF prize for creattve programming

FLIGHT SIMULATOR by Sub-Logle Disk £19.95
So realistic — you might feel airsick! — be warned! Casseite £14.95

DRAGON FIRE from Dakin Corp. £29.95

WIZARDRY from Sir-Tech £29.95
PASCAL ADVENTURE needing unly 48K

Apple Galaxlan — Galaxy Wars — Head-On — Galactic Revoiution — Galactic Trader — Galactic

Empire — Mystery House — Bridge Partner — Checker King — Gammon Gambler — Roulette

Craps — Applc 21 ~ Puckman — Global War — Space Warrior — Apple Typhoon — Apple Panic
Sneckers — Galaciic Attlack — Gorgon by Naslr Allat £13.95

Microsoft Adveniure — ABM — Dog Fight — Phantoms Five — Orbitron — Pulsar — Micrachess.

2 0 — Odyessy — La Land Monopoly ~ Morloc’s Tower — Rescue al Rigel — Space Eggs

Trilogy of Games — The Prisoner — Raster Blaster

Autobahn = Space Raiders — Tawala's Last Redoubt — Gamma Goblins — Apple Panic  Allal £15.95

Computer Conflict — Compuler Quarterback - Cartels and Cutthroats Space Album — Bill

Budge 3D Graphlcs Tutor — Cyber Strike — 3 Mile Island — Adventure 123 — Adventure 456
Adventure 789 — Hl-Res Soccer — Temples of Apshal — Hellfire Warrior

Zork Allat £20.95

Buy any: five games and you carl deduct 10%. off the total price!

Aathorised Apple Sales and Service ‘
LONDON RETAIL, 98. Moyser Road. London. SWi6 65H 1
Tel 01-677 2052/7341 4
MAIL ORDER AND DISTRIBUTION. Waingate Lodge. Waingate Close wcu
Rossendale. Lancs BB4 750
Tel Rossendale (0706) 22701 1 [z ]

Prices do not Include VAT Please add 15% VAT to your renntiance Postage and packing FREE




CASCADE COMPUTERS
OF NEWBURY

Telephone:
(0635) 201591

for the full range of
Apple products, Apple
compatible peripherals

<
and these high quality ™
software products:
*Financial Modelling with MicroModeller

*Decision Evaluation with VisiCalc, Desk Top Plan and Apple Plot

*Integrated Accounts,
Stock Control and Job Costing with TABS Accounting Business
Systems

*Word Processing with AppleWriter and TAB Writer

*Portable Software Development with CIS-COBOL and PASCAL

HAple Computer Specialists

ZX81 owners

746 have ?/ou seer\ .
A book of
30 PROGRAMS

For Only £4.95
NO MEMORY EXPANSION NEEDED

Each program has been designed to fit into 1K of RAM

TEACH YCURSELF PROGRAMMING

Comprehensive explanations of each listing will teach

you many techniques of ZX81 programming.

HOURS OF AMUSEMENT
With titles such as FORTRESS, BALLOON, and ODD MAN
OUT, you could easily become a ZX81 addict. Plus,
entirely new implementations of well-known favourites;
LUNAR LANDING, MASTER CODE, ORBITAL INVADERS,
and many others.

CASSETTE AVAILABLE TOO!

If you order the book you can also buy the
programs on a quality cassette for only
£4.95 extra.

Please send me: Please send your orders

with cheques/PQO’s to:
Richard Francis, Dept PCW
22 Foxhollow, Barhill,
Cambridge, CB3 8EP.

copies of the book at
£4.95 each

copies of the book and
cassette at £9.90 pair

LAEPOST

Gate now sole UK Distributors for Strategic Simulations Inc!
Quality Games for your Apple!

2 more great new games from Strategic Simulations
Computer Quarterback & President Elect available now,
from Gatepost — see below!

From Strategic Simulations, we can now offer:

COMPUTER QUARTERBACK (48k-D}. A real time strategy football
game for 1 or 2 players. Pick your own team| £27.00
PRESIDENT ELECT (48k-D}. Change the course of history — rerun the
last 2 elections — stand yoursel f! £27.00
COMPUTER NAPOLEONICS {48k-D). Traditional wargame — 1 or 2
players — meticulous detail and realism : £40.50
COMPUTER BISMARK (48k-D}. Simulation of this historic ship’s
battle with British Home Fleet. 1 or 2 players. £40.50
COMPUTER AMBUSH (48k-D}. World War 11 man-to-man street fight
in French town. 7 scenarios, 1 or 2 players. . £40.50
COMPUTER CONFLICT (48k-D). 2 Games for 1 or 2 players in HIRES
graphics — modern warfare with tanks and infantry £27.00
COMPUTER AIR COMBAT (48k-D). 36 famous World War [} planes
accurately simulated, HIRES graphics, 1 or 2 players £40.50
OPERATION APOCALYPSE (48k-D). HIRES graphics, 4 scenarios of
WWII. 1 or 2 players — recreate actual battles. £40.50
TORPEDO FIRE {48k-D). 3-D graphics periscope view of fleet of 30
different WWI1 vessels. 1 or 2 players. £40.50
THE WARP FACTOR (48k-D). 1 or 2 player strategy space game with
12 starship designs — light vears ahead of the rest! £27.00
CARTELS AND CUTTHROATS (48k-D}. 1 to 6 player business
strategy game. You select difficulty (advanced version wilt beat the
boss!) — an accurate business simulation. £27.00
THE SHATTERED ALLIANCE (48k-D). First in a new series — send
for fult details. £40.50
Of course we still stock the best from other software houses! Our most
popular selters are :-

SARGON It (24k-D). The champion chess game for Apple £23.85
A2-FS1 FLIGHT SIMULATOR (34k-D). Extended and improved
version, including-British Ace 3D Aerial Battle Game £23.60
THE PRISONER {48k-D). A nightmare world of 1984 — very difficult
~— uses every trick, including subliminal technigues £21.00
THE WIZARD AND THE PRINCESS (48k-D}. This has to be the best
HIRES adventure game. 100s of pictures. We're still trying to get past
the giant! £23.00
ASTEROIDS IN SPACE (32k-D). Blast approaching asteroids — watch
out for debris — and aliens! £13.55
SPACE (48k-D). Simulation of human life in space. You develop
characters and games. £20.35
SPACE EGGS (48k-D). Shoot down the aliens as they hatch — great
arcade game . £20.35
ADVENTURELAND {32k-C) An enchanted world of lost treasures,
wild animals and magical beings. £10.15
TEMPLE OF.APSHAI (48k-D} Mythical labyrinth with fearsome

monsters and treasure. £27.15
SAUCER WARS (24k-C) One person game with 150 levels of

difficulty. £11.55
VOYAGER EXCURSION {24k-C) Hires funar landing game. £11.55

GOLF (20k-C) 18 holes for 1 or 2 players — full choice of clubs and

direction. £5.55
AIR FLIGHT SIMULATION (16k-C) ONLY £7.15
B-1 NUCLEAR BOMBER (16k-C) Fly through Russian defences —

and back, missiles, to bomb your target £10.40

AKALABETH (48k-D} 10 HIRES monsters, infinite dungeons, perfect
perspective £24.00
NEW NEW NEW NEW NEW NEW NEW

DOS BOSS (32k-D} Dos 3.3 Super value utility — change dos, rename
commands, plus lots more! Loads of tips in manual £16.25
BEAGLE BROTHERS GAME PACKS (32k-D) 4 different packs of
super games — even includes magic tricks! Each pack £16.25
GAMMA GOBLINS (48k-D) Defend your body against all manner of
intravenous nasties. Super HIRES arcade game £23.15
GORGON (48k-D) Gorgons materialise from air to steal your man.
Defend him with your fighter. Beats space invaders out of sight for
HIRES graphics and action. Easily worth £30.85
PLUS LOTS MORE!! Send large stamped addressed envelope for our
full list.
All programmes listed above are written in Applesoft or machine code.
C = on cassette, D = on diskette.
ALL THE ABOVE PRICES ALREADY INCLUDE VAT! Just add 50p
for post & packing and send your order with cheque or PO to our
address below.
Please note, we endeavour to obtain the best possible prices. However,
prices are subject to change in the event of dollar fluctuations.

STOP PRESS STOP PRESS STOPPRESS STOP PRESS

SERIOUS STUFF DEPARTMENT

THE FAST ONE — no not LAST, FAST!

THE HAYDEN APPLESOFT COl1PILER — We've Bench-
marked it and amazed ourselves with the results! [t's selling
like hot cakes, and no wonder!

S.A E. for details and benchmark, or for the full kit £125.00

Dealer enquiries welcome. plus VAT and £1.00 p&p

GATE MICADSYSTEMS LIMITED

The Nethergate Centre,
35 Yeaman Shore,
Dundee.

SRS
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NASCOM
162

Keys of Kraal (24K /B/G) — superb adventure game PLUS exciting
graphics. Fight the monsters & demons in-real time. Swords flash,
arrows fly & spells home-in. Endless hours of enjoyment, £8 95

Vortex (MC) — Speed up your display of pixel graphics. 29 routines
called from BASIC. Manipulate 2 screen images & then update your
VDU. Changes appear instantaneous. Extensive examples and instruc-
tions supplied. State 16, 32 or 48K. £8 95

Serpent {MC/G) — 8K of incredible M/C code. An interactive game
‘par excellence’. Torpedo the moving snake-like sea serpents & the
marauding killer whales. Five levels & special-missions with almost
infinite skill settings, HEI96

Galaxian Attack {(MC/G)} — Fast machine code space game, featuring
diving Galaxian spacecraft. 10 speeds from good to impossible. No
barriers for protection. Highest score displayed. £8.95

Blackjack {16K/B/G) £5 .95 Vocabulary Tutor (B) £5.95
Cowboy Shoot-out {MC/G/Sound) £4.95 Fruit Machine (B/G) £4 95
Road Race {MC/G/Sound) £4.95 Spider (B/G) £4.95
Tantaliser (B/G) £3.95 Death Run {B/G) £3.95

** NASCOM 1 — Cottis Blandford cassette interface — for N2
format, reliability and fastload . . . . .. .. ... .. ... . £14 90

WRITTEN ANY PROGRAMS? WE PAY HANDSOME
ROYALTIES!

" MORE NEW  * )
PROGRAMS FOR

ACORN ATOM

** Special Offer ***

Deduct £1/cassette when ordering 2 or more

QUALITY SPACE GAMES
ASTROBIRDS (5K* + 6Kgr) — incredible GALAXIAN type pro-
gram, faptastic sound effects! Screaming missiles, swooping bird-
men £8.95
LUNAR LANDER (5K* + 6K gr) — superb version of arcade game
incl tong & short range scans. £8.95
INVADER FORCE (5K * + 6K gr) — 4 invader types, mother ship,
sound, hi-score, 6 skill levels. £8.95
3D ASTEROIDS (3K * + 2K gr) — Steer through the rolling, hurtling
asteroids. Excellent real life graphics. £6.95
ALIEN MAZE (5K* + 2K gr) — Escape the 3D labyrinth before
being eaten. £5.95
SPACE STORM (4K *) — Survive amid the raging comets & space
debris. . £4.95
STAR TREK (5K* + fl, pt.} — 8x9 galaxy, starbases, torpedoes etc.

£6.95

MUSIC BOX (5K * + VIA) — Make music with your Atom. Compose
tunes or key in old favourites. Hours of enjoyment, £8.95
OTHELLO (5K* + 2K gr) — trad board game, 5 levels of skill, many
options, superb version, action replay. £5.95
HISTATS (5K + 6K gr + fl. pt.) — Statistical analysis & graphical
rep. of file of input values, £7.95
DEMQON DUNGEON (5K *) — Find the treasure, the way out &
escape the demons. £6.95
SKETCH PAD (3K *) — Draw in black on white & vice versa..Many

options in¢l choice of gr, modes & save & recover routines.  £6.95
DISASSEMBLER (3K*) — Lists object code & assembler
mnemonics. £6.95

DAMBUSTERS (3K " + 2K gr) — Realistic bombing raids, bouncing

bombs etc. £4.95
ZOMBIES (Real Time) + DEMOVADERS + LASER FIGHT {3K*)
£6.95
LABYRINTH + SLOT RACER (5K* + 6K gr) £6.95
MINEFIELD + SNAKE + AWARI (2K *) £5.95
TERRITORY + AZTEC (3K* + 2K gr) £5.95
EXTRA MEMORY 2 x 2114 Low powerchips. . , . . . .. £3.75

WRITTEN ANY PROGRAMS? — WE PAY 20%
ROYALTIES!

Please add 55p/order P&P
+ VAT @ 15% or Sae for
FULL catalogue

All programs supplied
on cassette in Kansas
City/CUTS format

PROGRAM POWER
5 Wensley Road
Leeds LS7 2L X

{listings available)

\(over 60 items)

Tel. {0532} 683186)

Please add 55p/order P&P PROGRAM POWER
+ VAT @ 15%. 5 Wensley Road,

f | ! Leeds LS7 2L X,
Send Sae for catalogue Tel (0532) 683186

J/

THE WESTFARTHING
SMALL BUSINESS SYSTEM

for Apple & other micros
Designed from first principles for the family business and
small professional practice, it will pay for itself by keeping
the accounts in good order, saving management fime on
paperwork, and accountant's fees.
FUNCTIONS: (in short, everything you need)
° Invoicing (+ discounts, quotations, delivery notes)
* Customer accounts and shop sales
* Bank and cash balances calcuiated weekly
* Sales and overheads (30 categories) totalled weekly
° VAT retutn calculated (while you have lunch)
SPECIAL FEATURES FOR OWNER - MANAGERS:
* VAT - inclusive bills split automatically
° Messages can be printed on invoices
** Automatic payment entry when customer pays on the spot
* Uses plain fanfold paper, or headed sheets.
* Prints s/a customer address labels
* User's manual (50 pages) in clear, non - technical style
* Designed to be user - modifiable
Also available in the same suite :
Professional practice accounting. Job costing.
Car salesman’s contact index system.
Cost of programs £500 - £ 750.

Westfarthing

Computer Services Ltd.
21 Wendron 5t. Helston. Cornwall.
Tel: Helston [03265] 4098.
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~ NASCOM
SOFTWARE

We offer the following quality software for NASCOM systems:
NASPAS — a 12k PASCAL compiler which produces Z80 code
directly, i.e. no P-code, The compiler offers floating point and
integer arithmetic; arrays, sets, stringsand all major Pascal statements
together with fully recursive functions and procedures with value
and variahle parameters. The object program runs very quickly .-
Price: £35.00

NASMON — A new monitor for NASCOMSs. Occupies 4k and includes
a sophisticated screen editor, a ‘front panel’ mode, blocked and
buffered taps routines and powerful debugging commands. Price:
£30.00 in EPROM )

BAS12K — a 12K BASIC interpreter offering 11 digit precision
arithmetic, PRINT USING, IF. . THEN. . . ELSE and other advanced
features. Price:£25.00

NASGEN — a fast 3K assembler generating a full symbol table and
with many assembler directives and commands, Price: £15,00 on
tape, £25.00 in EPROM,

NASNEM — a 24K disassembler which interfaces to NASCOM’s
front panel to produce single step disassembly. Optionally it produces
labels and o/p may be directed to a text buffer suitable for NASGEN.
Price: £10.00 on tape, £15.00 in EPROM.

All the above software runs under NASMON except NASPAS

which can run under NASMON or NAS-SYS. All prices are fully
inclusive.

FREE: a free CHESS program with every order of NASMON.
GEMINI DISK OWNERS: HISOFT offer a Z80 development pack-
age to run under CP/M 1.4 on the Gemini Floppy Disk System.
Included in the package are:

- a powerful screen editor.

— a fast Z80 assembler with conditional assembly.

— a debugger based on the Front Pane! of NASMON together with a
labelling Z80 disassembler. All this for the inclusive price of: £501
Send for details NOW.

Full details may be obtained from:

HISOFT 60 HALLAM MOOR,
LIDEN, SWINDON, WILTSHIRE.




DTL-BASIC COMPILE

The only BASIC Compiler fully
compatible with the full range of
Commodore Microcomputers.

* Up to 20 times faster when compiled

* More compact object code e.g. a 24K program when compiled would run on
a 16K machine

* Available now on 3000, 4000 & 8000 Series machines
* DTL-BASIC handles full arithmetic expressions

* The compiler copes with nested loops, handles arrays and variables
dynamically and accepts extensions to Basic

* Thoroughly supported bS/ a comprehensive manual and full back-up from

Dataview.
Unique new security system for compiled 3
programs for use by Software Houses — ring £ 60-00 + VAT

Dataview Ltd, Portreeves House, East Bay, Colchester, Essex. natav

‘SUPERBRAIN’ IN THE NORTH
SUPER

VALUE FOR MONEY MICRO-COMPUTERS
WITH EXCELLENT SUPPORT FACILITIES

auPcR

SERVICE, NORTHWEST OPERATED
C.A.R.E. FACTORY APPOINTED AFTER
SALES TECHNICAL SERVICE.

auUPER LEASIIL

THE “SUPERBRAIN’’ CAN BE LEASED
FORE£11.25 PER WEEK (+V.A.T.) OR A
COMPLETE WORD PROCESSING SYSTEM

FOR ONLY £18.00 PER WEEK (+V.A.T.) LUE HLSD
SUPERSOFTWARE SUPERBRAINT  SUPPLY

|

STOCK CONTROL ® PURCHASE LEDGER 64K RAM @ 2 RS232 PORTS PET @ APPLE
SALES LEDGER @ NOMINAL LEDGER TWIN ZOSBOA @ CPM OP. SYSTEM NORTH STAR @ IMS 8000
INVOICING ® POINT OF SALE 2 DUAL DENSITY @ M. BASIC, COBOL, XEROX RANGER ® OLIVETTI
PAYROLL @ WORD PROCESSING DISK DRIVES FORTRAN, ETC. OLYMPIA @ EPSON
DATA BASE 12" CRT 80 x 24 @ FULL ASCII MICROLINE @ ANADEX
MANAGEMENT ® RECIPECOSTING KEYBOARD

Y PACKAGES CAN BE AMENDED TO SUIT YOUR REQUIREMENTS OR, IF NECESSARY, BESPOKE SOFTWARE CAN BE WRITTEN

35, EDGE LANE, LIVERPOOL, L7 2PA
, TELEPHONE: 051-263 5738/5783/4421/6683

PCW 207



BULK EPROM
PROGRAMMIN

P400 PRODUCTION EPROM PROGRAMMER

52,
6

This unit provides simple, reliable programming of up to 8
EPROMS simultaneously it has been designed for ease of operator
use — a single ‘program’ key starts the self check — blank check —
program — verify sequence. |
Independent blank check & verify controls are provided along
with mode, pass/fail indicators for each copy socket and a sour)d-
er to signal a correct key command & the end of a programming
run. Any of the 2704/2708/2716 (3 rail) & 2508/2758/2516/
2716/2532/2732 (single rail) EPROMS may be selected without
hardware or personality card changes.

PRICE £545 + VAT, Postage paid.

BULK EPROM
ERASING

MODEL UV 141 EPROM ERASER
14 EPROM capcity
Fast erase time
Built-in 5-50 minute timer
Convenient slide-tray loading devices
Safety interlocked to prevent eye and skin damage
Rugged construction
MINS & ERASE indicators
Price £78 + VAT postage paid.
MODEL UV140 EPROM ERASER
Similar to Model UV 141 but without timer. Price £61.50 + VAT
post paid.

BULK EPROMS

19 10-24 2549 50-99 100 up
2716 (450ns) £6.00 5.50 £5.00 £4.50 £3.90
(single rail)
2708 (450ns) £3.90 £3.50 £3.10 £290 -

Postage and Packing is included in all prices. ADD VAT at 15%.
Al our EPROMS are manufactured by leading companies and
are fully guaranteed, branded and to full specification.

WRITE OR TELEPHONE FOR FURTHER DETAILS OR SEND
OFFICIAL COMPANY ORDERS/CHEQUES TO:

PLEASE NOTE NEW ADDRESS & TELEPHONE NUMBER

GPINDUSTRIAL
ELECTRONICS LTD

Unit 6, Burke Road, Totnes Industrial Estate, Totnes, Devon
Telephone: Totnes (0803) 863360 sales, 863380 technical
Telex No. AS 42596

DISTRIBUTORS REQUIRED - EXPORT ENQUIRIES WELCOM

208 PCW

UTILITIES

EXPEDITER 1l — The Applesoft Compiler:

Expediter || provides an easy means by which Applesoft BASIC programs
may be translated into machine language. As a result the compiled version
of the program will normally execute from 2-20 times faster. All features
of Applesoft are supported. £

LISA:

The assembler takes an assembly language source textfile and converts it to
the proper machine language. LISA has 30 pseudo opcodes and more

other built-in features than other assemblers available for the Apple |1,

£39.95

4-part LISA package:

Includes LISA as described above. XREF creates a cross-reference listing
of aH variables and labels. TRACE provides symbolic trace listings.
DISASM creates LISA-based text files, £79.95
AOPT:

Applesoft Program Optimizer is a 2.2K machine language utility that will
substantially reduce the size of the program without affecting the
operation of the program, £19.95
APLUS:

Applesoft — Plus structured Basic is 8 4K machine language utllity that
adds structured pregramming commands to Applesoft Basic. £19.95

CRAE & MCAT:

A co-resident Applesoft Editor. Global changes & finds. Quote (copy) a
range of lines. Append, Renumber, Modify, 15 commands in all. £19.95
MCAT which creates a sorted Master Catalog.

APPLE PROTECTOR Iil:

Protect your programs against pirating. The protected disks cannot be
copied by presently available commercial copy programs. £60.00
SDC lIl:

Super Disk Copy |1l is a menu driven program that allows manipulation of
all types of files, under DOS 3, 1, 3,2 & 3, 3 COPY single files, DOS,
entire disk. UNDELETE, FIX, fllesizes etc. Allow files to be transferred
back to DOS 3.2. £24.95
DISK RECOVERY:

This utility will examine all the sectors on the disk. BAD BLOCK SCAN
option. And the REDO VTOC option may correct “messed-up’’ disks.
Repair your disks. £24.95
DOS PLUS:

This utility adds 8 new commands to APPLE DOS. Three are built-in & 5
are user-definabie. Now you can ‘flip’ between DOS 3.3 & DOS 3.2 while a
program is running!!

Add 15% VAT Postage & Packing Free

Write or phone for full catalogue of available software.
Dealer Enquiries Welcome,

Contact:— S.B.D. SOFTWARE

15 Jocelyn Road, Richmond TW9 2TJ. Tel: 01-948 0461

ZX 81
VIC ATOM

Make the most of your microcomputer with our range of
proven books:

O GETTING ACQUAINTED WITH YOUR VIC £5.95
O GETTING ACQUAINTED WITH YOUR
ACORN ATOM £7.95
O GETTING ACQUAINTED WITH YOUR ZX81 £4 95
(Each of the above contain around 80 programs)
O THE GATEWAY GUIDE TO THE Z2X81
& ZX80 £5.95
{ZX BASIC explained in detail, 60 programs)
[J MASTERING MACHINE CODE ON YOUR
ZX80 & ZX81 £4.95

[J INTERFACE, monthly ZX81, ZX80 and Acorn
Atom magazine. £8.50 for 12 copies, £1 for sample
copy.

Send this ad., or a copy, with chegue to:

INTERFACE, Dept PCW, 44 Earls Court Road,
London W8 GEJ.

F INTERFACE IR




The best way to learn a computer language is through actual
practice. FIFTY BASIC EXERCISES is a book of completely explained
exercises; a statement and analysis of the problem, flow-charts, programs
and actual runs. This format enables anyone to learn BASIC rapidly,

checking progress at each step.

Programs in the fields of mathematics, business, operations
research, games and more, presented in varying levels of difficulty, have
been chosen for their educational value as well as their relevance to everyday
applications.

FIFTY BASIC EXERCISES is a vital book for anyone who
wants an effective, practical way of learning to program in BASIC.
Get this invaluable book from your Local Bookshop or Micro

Store — NOW! In case of difficulty send a S.A.E. and we'll let you have the
name of your nearest stockist.

seeecw § 01E LOMpuUter —
Bnnhsphnp —%—

30 Lincoln Road, O'ton, Birmingham B276PA ~ | ™

The Computer Bookshop is the exclusive distributor for all Sybex Books in the U.K.

L e R T e e ————



SUVILOCK BONDAIN

Now anyone can afford a computer
The Commodore VIC 20 is incredibly
low priced, has colour and sound, and
is so designed that anyone can operate
it with ease and confidence.

SEE IT

TRY IT
BUY IT

unveil them@; )

at one of these addresses:

Cannon St, Station, Cannon St., London EC4

360 Euston Road, London NW1

263/269 City Road, London EC1V 1JX (Head office)

BEST PRICES
IN UK

APPLE EUROPLUS 48K

ITT 2020 48K

PET 4042

VIC 20

APPLE DISC DRIVE IF BOUGHT

WITH COMPUTER 249.00
(CONTROLLER £69 EXTRA)

ITT COMPLETE SYSTEM 48K

COMPUTER 2 DRIVES 12"

MONITOR

£659.00
549.00
595.00
165.00

1199.00

All brand new boxed with full manufacturers
warranty. Send cash with order to

Mail order.
Prices exclude VAT and delivery.

ADVANCE CHAMBERS
ELPTON LTD SURTEES STREET
(0429) 61770 HARTLEPOOL
CLEVELAND

AUTHORISED APPLE, COMMODORE
& ITT DEALERS

210 PCW

C: commodore

COMPUTER

SUPERBRAIN
\ CENTRE

47, Lower Belgrave St., London, SW1.

Visit the Superbrain centre to see wordprocessing
systems and business systems with your own tailormade
software.

Software includes customer and invoice system, leads
and sales system. VAT output and debtors, insurance
agents system, car sales program, order processing

program.
SPECIAL OFFER!
SUPERBRAIN FOR ONLY £1,550"

*Subject to dollar surcharge.

We provide any printer to fit the Superbrain e.g. Qume,
Starwriter, Spinwriter, Cenironics 737 etc.

% Special Educational Discounts
% Demonstrations and Quotes given
% Free catalogues on request

b
A
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TEL: ‘on|y3mins lOW(II(lGIAv[ o ;:‘ uND‘;c;\" .4.'
01-730-8791 (> T 8 JE ams N\
TODAY Station g N _‘2
47, Lower Belgrave Street, London, SW1
Tel: 01:730-8791 AN EMG COMPANY




microware
" FLOPPY DISK SUBSYSTEMS

DOUBLE DENSITY SINGLE SIDED DRIVES WITH POWER SUPPLY & ENCLOSURE
SINGLE 5.25” DRIVES £175.00
| DUAL 5.25” DRIVES £295.00 LOW
MAIL SINGLE8” DRIVES £395.00 LOW

ORDER DUAL 8” DRIVES £695.00 PRICES
EPSON PRINTERS
COMPLETE WORD PROCESSING PACKAGES FROM £2395.00

COVER CRAFT PLASTIC COVERS MEMOREX FLOPPY DISKS
FOR: MICRO’s 5+" Single Sided  Single Density £1.65
PRINTERS We also stock Wheels and Double Sided Double Density £2.10
V.D.Us Mutli-coloured ribbons 3" Single Sided  Single Density £2.39
FROM £6.95 - £9.95 For: Qume, Diablo, N.E.C. Double Sided Double Density £3.45

Sold in Boxes of 10

INCREASE THE LIFE EXPECTANCY OF YOUR FLOPPY DISKS

INDEXING SYSTEMS| FLOPPY SAVER KITS |51"DISK STORAGE SYSTEMS | 8”DISK STORAGE SYSTEMS
53" £1.50 } 54" Saver Kit £795 | * Capacity:—— 50 Disks | * Capacity: ———— 50 Disks
8” £5.95 Refill pack £4.95* Colour:——— Smoke/Sand | * Colour: Seville/Black
For use with our 8” Saver Kit £8.95 | * Construction:——— Polymer { * Construction: Polymer
Polymer Plastic Boxes Refill Pack £5.95 Plastic/3 partitions Plastic/6 partitions
*EXL£14.95 ¥+ * Carrying Handle
Terms: Payment with written Order. * Lock and Key
P&P £1.00 Media — £3.00 Subsystems. ok — £24.95- * koK
‘Please add 15% V.A.T. to total payment.
Made payable to Microware(London) Ltd.
K Telephone and Mail Orders accepted. Telephone: 01-346 8452 J

Microware (London) Ltd.. S Western Court, Huntly Drive. London N3 INX

PERSONAL SERVICE FROM
SHARP'S BIG DEALER -
KNIGHTS SHARP MZ-80K OFFERS

1. 48K Sharp with Basic £409
2. 48K Sharp with BASIC and PASCAL £415
3. 48K Sharp with BASIC, PASCAL and MACHINE CODE ~ £425
4. 48K Sharp with BASIC, PASCAL, FORTH and
MACHINE CODE £439
5. 48K Sharp with BASIC, PASCAL, FORTH, FORTRAN
~ and MACHINE CODE £459
6. PASCAL INTERPRETER tape with 4 programs £20 . . . . S i ) e
7. FORTH COMPILER tape and 4 programs EZ50 ey i P (10 e B s Foxcor . e congiEnTERanTIG ey
8. FORTRAN COMPILER tape and 32K demo £30 better alternative to the-keyboard in almost any program. In fact any
9 PASCAL FORTH FORTRAN + machine code £85 task involving human participation in the office, lab or classroom can
' ’ be car:'ried c:l)n_lfast_er ?nd vlv_ith _fewe_r elirc:jrs. éEspgcially if‘;loul caq't
touch type!). Typical applications include: data input and selection,
o word processor enhancement, graphics handling, fast program writing
SHARP MZ-80B with 50 programs £1045 and editing, computer assisted design, games etc. etc. This system is
Write for our latest newsletters and prices — oy ?as%'ct)?/‘use: All co_mplihcated ’“a‘;“‘"e chod: is'OLljtTc:lf s:‘ght ina
only KNIGHTS have six languages for the Sharp.  hac Sta;lg‘s:tsfgl"l‘. e (e G vl e Wk 17112 WELEIREI
. . ght pen with precision optics, programmable
Our DISK COMMANDER (adds 300 commands) supplied with Itouch switch and-retracta.ble cable. The ‘pen-rest’ houses the control
each MZ-80FD. etectronics (including CB2 sound) which simply plugs into'the USER
PLEASE ADD VAT TO ABOVE PRICES AND-NOTE THAT WE PORT. The firmware supports both pic and track modes, auto cursor
WILL BEAT ANY ADVERTISED PRICE ON SHARP MICROS. movement (bettgr-than repeat keys for.editir)g!), single key instant

screen reverse, high resolution (1 x 2 pixels) if needed, Coordinates and

screen address returned as BASIC variables. All this and more is fully

explained and documented in the comprehensive manual. There is not
I II s enough room in this ad to list all its features but literature is available

on request. To order just send a cheque or phone (anytime) quoting

your credit card number.
108 ROSEMOUNT PLACE ABERDEEN

ALTEK (C.W.) 1 Green Lane
: Walton-on-Thames Surrey
Telephone 0224 630526 telex 739169

Order by post or phone (093 22) 44110 . . . 24 hours

Access or Visa accepted. . . Callers by appointment
Selected dealers needed in U.K. and overseas.
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APPLE SOFTWARE

The Expeditor — The Applesoft compiler £6395 A48K
SuperScribe — Word processor.with true upper/lower case on screen £57 95 M48K
Both Barrels — 2 hir-res action games on one disk. £1595 A48K
Star Cruiser — Real-time hi-res action game with sound. £15.95 M32K
Cyber Strike — 3K hires action adventure in space. £25.95 M48K
Phantoms Five — 3D actlon-packed hi-res game £19'95 M48K
Space Eggs — Hi-res super fast arcade style game £19.95 M48K
Pulsar I} — 2 games an one disk £19.95 M48K
Orbitron — fight off enemy forces and avoid meteor showers. £19 95 M48K
Autobahn — Road race game with sound and hi-res graphics £19.95 M48K
Gemma Goblins — Yet another superb hi-res action game £19.95 M48K
Gorgon — Ultra-fast colour graphics with many different jevels. £2595 M48K
Sneakers — Waves of little creatures attack you. £19.95 M48K
Alien Rain (Galaxian) — Colour + hi-res version of the pub game. £1595 M48K
Alien Typhoon — A much more difficult verson of Alien Rain. £15.95 M48K
Snoggle (Puckman) — Hi-res maze of ghosts. Great fun. £1595 M48K
Demon Derby {Hyper Head-On} — 4 skill level hires car race game, £1595 M32K
Galaxy Wars — Colour graphics + Sound effects + hi-res, £15.95 M32K
Mission: Asteroid — Hi-res adventure in 21 colours. Superb value. £12.95 M32K
Mystery House — Hi-res adventure using over 100 pictures. £1595 M48K
The Wizard and the Princess — Hi-res adventure in 21 colours £21.95 M48K
Hi-Res Soccer — Engtish football for 1 or 2 players in hires £2595 M48K
Missile Defense — Hi-res animation and sound arcade game £19.95 M48K
Thrilogy — Three super games on one dlsk. £1495 148K

Hi-Res Cribbage — The title describes it. Even hear the pegs move, £15.95 M48K
Pool 1.5 — Hires colour graphics poot table simulation. 4 games, £23.95 M48K
Oldorf’s Revenge — Hi-res adventure with 100 rooms, £11.95 A48K
Tarturian — Yet another hi-res adventure game with 160 rooms. £14.95 A48K
Fracas — Graphics and sound effects in this multi-player adventure £13.95 M48K

Meteoroids in Space — Superb hi-res implementation of the pub game. £12.95 M48K

Cartels & Cutthroats — Business game for up to 6 players. £2395 A48K
O/DATABASE — Ultra-fast database. £39.95 A48K
Cross-Ref — Machine -code programmers utility. £1595 M32K
Linker — Dynamically loads and relocates machine-code programs. £31.95 M32K

A: Requires Applesoft in ROM. |: Requires Integer Basic in ROM, M:
Will run on any Apple. All software is available on disk only and boots
under DOS 3.2 (some programs will also boot under DOS 3.3). Many
of the games require paddles. Please write for your FREE copy of our
catalogue of Apple software, PRICES INCLUDE VAT @ 15%. Please
add 50p p&p for orders under £30.00 totally. DEALER INQUIRIES
INVITED. MAIL ORDER ONLY.

————SPIDER SOFTWARE=—"—

98, AVONDALE ROAD, SOUTH CROYDON, SURREY.
Tel: 01-661 2365

[ ZH8I SOFTWARE |

ON CASSETTE

ZXAS MACHINE CODE ASSEMBLER

For 16K ZX81 & 8K ROM ZX80

Complete assembler. Assembles standard Z80 anemonics
written into REM statements. Overwrite protection.
Occupies 5K. Supplied on cassette, with written docu-
mentation. Amazing value at only £3.95!!

ZXDB — The complete debugging program.

Perfectly complements the ZXAS assembler. Includes
disassembler, single-step, string search, block transfer and
many more useful routines all in one amazingly compact
machine code program. SAE for details.

MULTIFILE (16K ZX81 only)

Versatile multipurpose filing system, with complete docu-
mentation and 3 data cassettes. Many possible applications.
PRICE £17 50, or £1.00 for documentation {refundable
against purchase).

Acorn Atom

ACORN ATOM SOFTWARE

The best software available for the Atom at low
prices. All software is supplied on cassette with
full instructions.

MICROS MEMORIES TTLs
AND INTERFACE DEVICES

280 £3.70 6800 £3.75 6502 £5.00
Z280A £500 6802- £5.50 6502A £6.00
8085A £5.00 6809 £12.00 2650A £12.00
Z80CTC £4.00 8205 £2.20 6522 £5.00
Z80ACTC £5.00 8212 £180 6532 £8.00
280DMA £10.00 38216 £1.80 6821 £1.80
Z80ADMA  £12.00 8224 £250 6845 £10.00
280 ADART £10.00 g228 £250 6850 £1.80
280 P1O £4.00 8251 £4.00 6852 £2.50
Z80A PIO £5.00 8255 £4.00 6875 £6.00
280 S10-1 £20.00 8279 £9.50

Large range of PERIPHERAL devices available,

SPECIAL OFFERS

1-24 25-99 100

2114Low Power — 450ns £1.00 £095 £0.92
2114Low Power — 200ns £1.25 £117 £1.10
2716 (+5v) £2.40 £230 £2.10
2732 (+5v) £6.00 £550 £5.50
2532 (+5v) £6.50 £6.00 £5.50
4116 — 200ns £0.90 £0.85 £0.75
6113/3 — 150ns £9.40 £9.00 £8.50

SPEECH SYNTHESISER

(A PROJECT BY TEXAS INSTRUMENTS LTD)

Superb major solid state speech project for under £100
Promises to have a dramatic impact on State-of-Art
Electronics —

A talking library of over 200 words with room for
expansion.

Easy interfacing to a microcomputer

Pitch control has exciting electronic music applications.
(A Reprint of original constructional article in E & MM
(June 81) available at 65p + large SAE)

COMPLETE KIT (inc. PCB) £87.00

(NB. We are fully authorised TEXAS INSTRUMENT
distributor for the above project)

ACORN ATOM: Basic Atom Kit £120, Built £150
SOFTY: Ideal hardware/software development tool.
Ready built for programming +6V EPROMS. £170.

MEMORY EXPANSION PCB: Low price versatile system
for UK101 and Superboard. Compact memory
expansion PCB. 8K RAM (2114} plus 4 EPROM
SOCKETS FOR 2716, 2732 OR 2532 EPROMS.

Plated thru holes. Fully bufferred and decoded lay-out.
Interfacing instructions supplied £12.50.

UK101 : INTERFACING COMPUKIT
DECODING MODULE KIT £27.50
ANALOGUE BOARD KIT £47
The analogue board kit includes D/A converter, 8-
channel A/D couverter, AY-3-8910 Prog. Sound
Generator, 6522 VA giving timing and counting
functions plus extra 16 bit port.

SEND LARGE SAE FOR OUR FULLY ILLUSTRATED ATOM
Note new address CATALOGUE Mail Order only
96-100 The Albany, Otd Halt Street, Liverpoof L3 EG

38

ATOM INVADERS {12k} £8.00 2K PROGRAMS (1) £4.50
PINBALL {6k) £4 50 2K PROGRAMS (2) £4.50
ATOM BREAKOUT {4k} £4.00 2K PROGRAMS (3} £4.50
FRUIT MACHINE (8k) £4 .00 PONTOON (4k} £3.00
UFO BOMBER (7k) £4 .00 BATTLESHIPS (4k) £300
*STAR TREK {12k) £5.00 BIORHYTHMS {4k) £3.00
DISASSEMBLER (3k) £4.00

Figures refer to total memory needed NEW

* = floating point required LABYRINTH (12k) £5 .95

We pay generous royalties GOLF (Gk) £5.00

on your software! LUNAR LANDER (12k) £5.50
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PLEASE ADD P & P 40p AND VAT AT 15%

TECHNOMATIC LIMITED

RETAIL SHOPS:
15 BURNLEY ROAD
LONDON NW10

305 EDGWARE ROAD
LONDON W2
Tel: 01-723 0233

MAIL ORDER

17 BURNLEY ROAD
LONDON NW10

Tel: 01-452 1500/450 6597
Telex: 922800




What's the key to getting the most from your TRS-80?
No, it isn't disk drives or printers or joysticks. It's information
Without a continual supply of information and ideas, you
cant realize the full potential of the TRS-80.

Our response to the clamour for additional information
is the Encyclopedia for the TRS-80, a ten-volume reference
work that is absolutely packed with programs and articles
carefully selected to help you make the most of your
microcomputer. You can consider the volumes of the
Encyclopedia-to be an extension of the documentation that
came with your TRS-80. The articles and programs will be
similar to those found in 80 Microcomputing. Each book is
full of material on programming techniques, business,
games, tutorials, education, utilities, interfacing
you name it.

Unlike conventional encyclopedias, the Encyclopedia
for the TRS-80 will never become stale or out of date.
That's because the volumes of the Encyclopedia are being
issued one-at-a-time, over a period of months. This means
that each new volume will reflect the latest developments
and discoveries, making this a living encyclopedia for

The Newest Peripheral for your
Mlcroeomlmlep The Encyclopedia for theTRS80

SPECIAL INTRODUCTORY OFFER

Order the entire set (the first ten volumes) of the
Encyclopedia for the TRS-80 and receive the tenth volume
FREE! PAY ONLY £53.91 for the first ten volumes
normally £59.90.

Beat inflation by buying the whole set now
we cannot guarantee these same single volume prices for
future volumes. You cannot lose! Preview the first volume
of the set and judge for yourself. If the Encyclopedia for the
TRS-80 does not meet your needs or expectations, just
return the first volume within ten days and we will refund
the entire amount of your purchase. If at any time you are
dissatisfied, you may cancel the remaining volumes. The
books will be automatically sent to you every 6 weeks.
Take advantage of this offer now! You cant afford to miss
out on the newest peripheral — the Encyclopedia for the
TRS-80. Telephone 021-632 6458 call your order in today
or use the coupon below.
Send me a complete set of the first ten volumes of the Encyclopedia of the
TRS-80 at your special introductory price of £53.91 including VAT and p & p.[]
Send me Volume 1 priced £5.99 including VAT and p & p [

TRS-80 users. 2:;"& e ~ e —
Volume 1 will-be out in September. It's more than g - I | - “wel
270 pages in length . . . that's 270 pages of solid PRaam— (Day/Evg)

information .

SPECIALISTS IN MICROCOMPUTER HARDWARE/SOFTWARE
119 John Bright Street
Birmingham B1 1BE

. 2 4
Phone: 021-632 6458

. NO advertising {Cheque enclosed/My credit card number is

COMPUTERS LIMITED

Happy Memories

"THE BODY OF ANY Part type 1off 50-99 100 up
SYSTEM 4116 200ns .95 .85 .15
Lets face it — you 4116 250ns .85 .75 .65

can’t produce as crisp
an image on a

2114 200ns Low power 1.30 1.20 1.10
2114 450ns Low power 1.25 1.15 1.05

domestic T.V. as you | | 4118 250ns 345 295 2.75
can on a Crofton 6116 150ns CMOS 8.75 8.25 17.95
monitor. 2708 450ns 240 225 215
Typically 2716 450ns 5 volt 2.65 240 2.20
e 05 v 2716 450ns threerail 7.40 7.00 6.75

2732 450ns Intel type 540 4.95 4.65
2532 450ns Texas type 5.40 4.95 4.65

Z80A-CPU £5.25 Z80A-PIO £4.75
Z80A-CTC £4.75

These monitor/floppy disk
drive prices are dependent
upon sterling-dollar con-

SHUGART FLOPPY DISK DRIVES Version rates. Please phone
No case, No Power Supply us for up-to-date prices.

SA 400 5% S.S.S.D, £149.05 Low profile IC sockets:

SA 450 5% D.S.S.D. £283.31 Pins 8 14 16 18 20 22 24 28 40

B el £340.52 Pence 9 10 11 14 15 18 19 25 33

FLOPPY DISKS — BOXES OF TEN ¢ 26.45 Soft-sectored floppy discs per 10 in plastic library case:
Sinplowysg Mt gipc: : 5 inch SSDD £17.00 5 inch DSDD £21.00
DouBEIQIEEERTE waek 5% i 8 irich SSSD £21.00 8 inch SSDD £26.65
Single sided 77 Track £ 41.40 8] h DSDD £31.75 o

Doubie sided 77 Track 5%’ £ 47.15 . inc 3 - .
Single sided 8" £ 40.25 T4LS series TTL, large'stocks at ]ow prices with
IKEGAMI 12" MONITORS DIY discounts §tart1n’g at a mix of just 25

P 4 Wik £171.50 pieces. Write or ’phone for list.

P31 Green £184.97 Please add 30p post & packing to orders under £15and VAT @ 15%.

Access & Barclaycard accepted. 24hr service on (054 422) 618.
Government & Educational orders welcome, £15 minimum. Trade
accounts operated, phone or write for details.

Prices are still tending to drop, ’phone for a quote before you buy.

Happy Memories (PCW),
Gladestry, Kingston, Herefordshire,
HR5 3NY

Tel: (054 422) 618 or 628

2/3 FULLY INTERLACED C.C.T.V. CAMERAS £149.00
ALL THE ABOVE PRICES INCLUDE V.A.T. AND
CARRIAGE
Eaaae) ALL MAJOR CREDIT CARDS
mmww/| ACCEPTED — Small surcharge  acemiov
CROFTON ELECTRONICS LTD
35 Grosvenor Road, Twickenham, Middx TW1 4AD
01-891 1923/1513
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FREE

BASIC TRAINING COURSE
WITH EVERY

SHARP

Includes

% 20K RAM

* One day BASIC course

# BASIC Cassette & Manual

# 12 months guarantee

*k Many options & programmes
available

NETT VAT TOTAL

£478.00 £71.70 £549.70
£87.00 £13.03 £100.05
£62.00 £630  £48.30

£693.00 £103.95 £796.95
£616.00 £92.40 £708.40
£110.00 £16.50 £126.50
£430.00 £64.50 £494.50
£196.00 £29.40 £225.40
£91.00 £13.65 £104.65
£1260 £1.89 £14.95

£1450.00£217.50 £1667.50

MZ-80 Computer 48K

MZ-80K 28K UPGRADE

MZ-80 I/O Interface Unit

MZ-80 FD Dual Disk Drive
MZ-80 FDK Additional MZ-80FD
MZ-80 RS232 Interface

MZ-80 P3 Matrix Printer
CP/M:Operating System

PC-1211 Pocket Computer
CE-121 Cassette Interface
RP1600 Daisywheel Printer
Ledger and stock control packages free with computer systems

— |

l Please send Me ............oooiiiiiiii i '
I NAME e I
I AQAISS ...ttt I

l l enclose cheque/P.O. for £........c..ooovveviover.. coe (E10P&P) I
Butel-Comco Limited Barclaycard
l Garrick Industrial Centre I
Garrick Road Hendon |
London England NW9 6AQ Izcl:clesl Ldd LLLLL L I
I Telephone 01-202 0262 2
Telex 47523 |
ANEEEERIN LT |
I Signed ___ _ I

Technology for business  *|NSTANT H{.P. CREDIT AVAILABLE*
PCW
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AFTER NUMEROUS REQUESTS,
HERE IT IS. . ..

THE ZX 81
COMPANION

PRICE INCL. UK POSTAGE

£7.95

LINSAC 's latest publication includes over forty
ZX81 programs and routines, and sections on
real-time graphics and the monitor. It is designed
as an extension of the Sinclair manual, with all
the quality and depth found in its predecessor,
THE ZX80 COMPANION. Owners of 8K ROM
ZX80's will also find the book an invaluable
asset.

Also available at FOY LES Charing Cross Road.

Send cheque for £7.95 to:

68 Barker Road, Linthorpe,
Middlesbrough, Co.Cleveland TS5 5ES

LINSAC

WOODLAND
SOFTWARE

MAIL ORbER MICROCOMPUTER SUPPLIES
FOR THE APPLE

L.A. Land Monopoly 48K A )
£16.75 | Hi-Res Adventures

£16.75 | Mission: Asteroid 32K M £10.75
£14.75 | Mystery House 48K M £13.75
The Wizard & The Princess 48K M

Hyperspace Wars 48K A
Odyssey 48K 1
Wilderness Campaign 48k |

£12.75 | Hi-Res Football 48K M E%?;?
v . i-Res Footba 7

SDr?:aTecr::4§r£ :\1/|8'< : ﬂg;g Hi-Res Soccer 48K M £16.75
Gorgon 48K M £22 75 | Hi-Res Cribbage 48K M £13.75
Gamma Goblins 48K M £16.75 | Missile Defence 48K M £16.75
Autobahn 48K M £16.75 Cranston Manor 48K M £19.75
Orbitron 48K M £16.75 | Sabotage 48K M £13.75
Pulsar I1.48K M £16.75 | Gobbler 48K M £13.75
Space Eggs 48K M £16.75 | Higher Text 48K £19.75
Phantoms Five 48K M £16.75 Higher Graphics 11 48K | £19.75
Cyber Strike 48K: M £21.75 | E-4 Draw 3.3 48K M £27.75
Star Cruiser 32K M £13.75 | Superscript 48K M £49.75

Both Barrels 48K A £13.75

Infotree 48K P £49.75 STOP PRESS
Galactic Attack 48K P £17.75 UK Ds'fg%%lg&% FOR
Wizardry 48K P £28.75 -

A = Applesoft .| = Integer M = Runs on any Apple
P = Requires PASCAL or DOS 3.3
All software is disk based. All prices are inclusive.
On multiple orders of 3 or more programs P&P
is FREE; please add 50p P&P on orders less than 3.
A list of our full range of software is free on
. o request. .. from ;
_ 103 Oxford Gardens, London W10 6NF.
TRADE ENQUIRIES Tel: 01960 4877

INVITED




SELECT THE BEST

|

" NewDIABLO630  New DRE Series 8000 New AMPEXVDU

LETTER QUALITY PRINTING AT REALISTIC PRICES | HIGH QUALITY BUSINESS SYSTEM PRINTERS | INTERACTIVE VIDEQ DISPLAY TERMINAL

—

© Full Range of Models with High Parts Commonality ]
o Interchangeable Metal/ o Word Processing Options @ Bi-Directional Logic Seeking and Efticient Paper Handling ® Low Cost, Full Feature YDU ® Standard Senial Printer Interface

Plastic P'.im Y'“f’e's. o Diablo Quality and Reliability ® Cartndge Ribbon and Red Black Option
| e Automatic Bi-directional o paper Handling Accessories | ® Optional Keyboards

® Operator Changeable, Long Life 9 Wire Print Head @ Conversational or Block Mode ® 2Page Display & Optional 2 Pages

@ Transmission Rates 10 19200 Bauds e Line Graphics
©® 20Programmabie FunctionKeys @ Swilch Selectable Status Line

Printing ® Models 8820 (150¢ps), 8830(180 cps), 8840{240¢ps) ® Detached FUllASC!I Keyboard @ Full Tabs
® Models 8910 8920,160cps Correspondence, 240 cps WP Draft
FOR INNOVATIVE DISTRIBUTION TO OEMs ! FOR INNOVATIVE DISTRIBUTION TO OEMs FOR INNOVATIVE DISTRIBUTION TO OEMs
geveke geveke geveke
electronics | elect electronics

Geveke Electronics Ltd.,RMC House Vale Farm Rd Woking Tel:04862 /1337

AT UNBEATABLE PRICES

25+ 100+
2114 200NS LOW POWER 1.28 1.19 1.11
2114 300NS LOW POWER GTE 1.28 1.19 1.1
(recommended for
Acorn Atom)

2708 450NS 1.99 1.86 1.73
2716 450NS (single +5V) 249 237 2.29
2532 450NS 550 5.31 5.13
2732 450NS 5.43 b5.24 5.07
4116 150NS 1.16 1.06 0.99
4116 200NS 0.80 0.72 0.66
4118 200NS 3.90 3.23 3.13
6116 200NS 10.95 9.93 9.27
8264 200NS 12.00 11.00 10.50
E.& O.E.

ALL PRODUCTS BRANDED FULL SPECIFICATION
AND GUARANTEED. ALL PRICES EXCLUDE POST
& PACKING (50p ON ORDERS UNDER £10) AND
V.A.T.OFFICIAL ORDERS FROM SCHOOLS,
COLLEGES AND GOVERNMENT ESTABLISHMENTS
WELCOME. CREDIT CARDS ACCEPTED (ACCESS
AND VISA) PLEASE SEND S.A.E. FOR FULL
COMPONENT PRICE LIST.

MIDWICH COMPUTER COMPANY LIMITED,
HEWITT HOUSE,

NORTHGATE STREET,

BURY ST. EDMUNDS,

SUFFOLK. IP33 1HQ

TELEPHONE: (0284) 701321

(24 HOUR SERVICE FOR CREDIT CARD ORDERS)

JEMEMORIES
2732 32K EPROM (4 x 8) 450NS
2532 32K EPROM (4 x 8) 450NS
2716 16K EPROM (2 x 8) 450NS
2708 8K EPROM (1 x8) 450NS
2114 4K S RAM (1 x 4) 450NS
2114 4K S RAM (1 x 4) 300NS
2114 4K S RAM (1 x 4) 200NS
4164 64K D RAM (64 x 1) 200NS
4164 64K D RAM (64 x 1) 150NS
4116 16K DRAM (16 x 1) 200NS
6504 4K CMOS (4 x 1) 250NS
5101 1K CMOS (256 x 4) 450NS
16K CMOS RAM (2 x 8) 250NS
16K S RAM (2 x 8) 150NS

6.00
6.00
3.0Q
2.40
118
1.25
1.35
12.00
13.00
1.16
3.30
1.185
10.00
9.00

mDmoHHHHHHHHHmMm

SKLOGIC and CMOS IC’S
74LSO9P £0.11 74LS48P £0.34 74LS90P £0.31
LS138P £0.28 LS163P £0.63 LS174P £0.40
LS175P £0.40 LS257P £0.46 LS3567P £0.31
LS368P £0.31 14001  £0.11 14011  £0.11
14049  £0.17 14081  £0.12

*EPSON PR!NTER *14” COLOUR MONITOR
Please write to us for any item unlisted. We may be able
to help you.

Please add 50p for Postage and Packing for orders under
£50.00.

Price includes VAT. Minimum order £15.00.

Calona Limited

Third Floor Broadway House

112-134 The Broadway Wimbledon

London SW19 1RH

Telephone 01-543 1008 Telex 923416 CLNLDN G




VIDEO VECTOR DYNAMICSLTD

39 Hope St., Glasgow G2 6AE;
Telephone 041-226-3481/2

Have you discovered that your problems really
begin after you‘ve bought the hardware? Either you‘ve bought the wrong WORD PR OCESS|NG SYSTE MS
hardware or no software exists to make it work properly, We specialise in
providing total solutions to problems and professional attersales support SYSTEM = +SOFTWARE

of hardware and software, We have the resources successfully to imple-
ment commercial, scientific and instrumentation/control projects. COMPUTE R +VD U+PR |NTE R

SCIENTIFIC. Our scientiflc packages are currently in use by a number of
major multi-national companies, Typical of these packages is our Chemical
Graphics System used by pharmaceutical companies in drug design, This is COMPUTE R .
designed to run on PDP-11 configuration but a subset of the facilities is

sRlphisoh miscol i North Star Horizon; S-100 based Z80A 64kB
lNSTRUMENTAT“)NICONTROL We can supply a complete range of RAM; 2X340 Kb DiSC. Proved reliablhty

hardware and software packages covering analog, digital and graphical
input/output and logging using fast microprocessor-based systems. VDU o

T. Due to our familiarity with a wide range of hardware we can supply .
cap systems either ‘c))p(ina\l;elc‘iafor Rkt price or maximum performance —  \/olker-Craig VC404; Green screen; detachable

you decide on the price/performance mix,

In addition to consultancy and turnkey packages we offer the following key board; WordStar keytops.
proprietary products.

FASTLIB This package is based on the AMD9511 arithmetic chip and is a PRINTER:

orent 16" the” e of Microsoh FORTRAN. The sofemare s oy Olympia Scripta Daisywheel (14cps); or NEC
e era oy E ST st ATl DY aebiciys %o Spinwriter (55cps)

ot I sddtion 1o enbanding. the. peed of exceution of the exuting SOF TWARE :

Femented o NINT. TAN, ASIN. ACOS. SINK. COSH. THAN & RaN »  MicroPro WordStar; Widely used and incredi-

pseudo-random number generator). £495. b'y Versatile; running Under CP/M2 the

GL'B. A graphics library enabling complex pictures to be produced for a H H
serfes’ of slr:pleliublro:tines caallls su‘i:(h as;eVECTOR (:.Iraws a line between .ndUStry Standa l'd oDerat' ng SVStem'
ANY TWO (x,y) points); CIRCLE (draws a circle of any radius centered o 0 ]
on any (x,y)xpoins)o;lTéXT {plots a 64-character ASClset); STEXT (plos S YSTE M/ With Scripta printer £3950

Greek and Ma(hematical syfnbols); etc. Plots can be saved on or retrieved SYSTE M/2 Wlth Spl nwriter £4650

from disk by single subroutine calls. The standard package used the Vector

Graphic High-Resolution Graphics board but the software can be confiss- OQPTIONS : Hard discs from £2075 (1 OMb),

rated for any graphics board or device. Microsoft FORTRAN, MACRO
is also required £550, 132 col VDU'’s etc.

SOFTWARE FOR CP/M®

HIGH QUALITY SOFTWARE — WITH HIGH QUALITY SERVICE

NOTE NEW PRICES ON MICROPRO AND MICROSOFT PRODUCTS — Dealer enquiries
welcome---good discounts for quantity orders let us supply your full range of software

WORDSTAR - Professional word procassing software. On-screen formatting, £260 MICROSOFT FORTRAN COMPILER £205

wordwrap, pagination, line and character count on view, Micro-justification on

qaisy-wheel printer. Search and replace, Block(paragrlph manipulation. External MICROSOFT COBOL £10

file read/write. Background printing during editing etc. MAGSAM - Versatile easy to use Keyed File Management Systern for £130

MAIL-MERGE - Powerful Wordstar enhancement for file merging and £65 Microsoft Basic or CBASIC.

document personalisation. CIS - COBOL - ANSI’ 74 implementation to full level 1 standard. Supports €426

DATASTAR Screen orientated system for Data Entry, Retrieval and Updating. £175 random, indexlteq and sequential ﬁ'les, features for convers;tional working,

SUPERSORT - Sort, e el sl o £126 screen control, interactive debugging, prograrm segmentation etc,

CONFIGURABLE BUSINESS SYSTEM (CBS) - Unique information FORMS-2 - Automatic COBOL code generator for screen formats, £100

managemant system with user definable files, powerful report generator, menu- £226 PASCAL-Z £235

driven for ease of use. No programming experience necessary | Sl e

] BA! - i

ACCOUNTING PACKAGES by Median - Tec: PAYROLL, SALES, PURCHASE, £600 g Bl (R TRy )

NOMINAL Specially devslopsd by UK softwars house to exacting specifications. esch CBASIC-2 - Extended Disk Basic pseudo compller and run-time interpreter. £75

Written in Microsoft Basic sach package may be customised by end usar, all are SELECTOR [1l - €2 - Information management system written in CBASIC-2 £186

widely used. Ledgers are open item. Payrol! catefs for weekly and monthiy pay.

PROJECT COST CONTROL/JOB ACCOUNTING - A comprehensive set of SELECTOR IV - Upward compatible version of 1| with enhanced reporting. £300

programs to monitor budgets, account for gxpmdlturo and project completion £160 8STAM - Telacomms facility for exchanging files between CP/M computers. £76

etc. Ideslly suited for contractors. Written in CBASIC-2. ASCOM - Facility for communicating with other computers, £95

STATISTICS PACKAGE - Over 26 routines including Regression & ANOVA £100 TS g Bl | o £125

MATHS PACKAGE - Over 40 easlly used routines. £100 Ll L 2D el G Y

IBM - CP/M COMPATIBILITY - Powerful utility to transfer dats to/from MACRO 80 - Macro Asssmbler £99

IBM machines in standard disk format. €110 CP/M 2.2 - Stendard Version 8" Single Dansity. fa:1:]

MICROSOFT BASIC INTERPRETER £168 !;!IQIAudcomact u;fcpr;gapll;béhty of gthar p‘rodu:n& By 2les) VAT
orders must be 1D, Add £1 per item Minimum and VA

MICROSOFT BASIC COMPILER £186 CP/M is trade mark of Digital Research

TELESYSTEMS LTD

PO. Box 12, GREAT MISSENDEN, BUCKS, HP16 9DD
Telephone (02406) 5314
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\ OMPUTER SYSTEMS FOR THE
HOl HIN € HUSIRS

SHHRP
MZ 80K

Sharp MZ-80K 48K
£470, Twin Disk Unit
for MZ-80 £660, 80-
Col. Printer for MZ-80
£399, *A complete

business system for \_
fess than £2000.00.

Now available Sharp MZ-80B SHARP MZ 80K — £437

P.O.A. ring for details of this
outstanding system.

SHARP 3201

Business computer 64K Ram 32K Rom expand-
able to 112K Ram 72K Rom P.O.A.
SHARP 3201

SHARP PC 1211 Pocket Comp

Sharp PC1211 Pocket computer ® Programs in Basic ® Qwerty
Alphabetic Keyboard ® 1.9K Ram @ Long battery life with

interface £105.00, Printer for _
e £67.00 nterfor SHARP PC 1211 — £105

ATAR! 400 — £335
ATARI 800 — £625 “Basic” ‘'Assembler” ’Pilot”’

€

T ALTUUUAATE ANV TV

] 2 400 z&\Tﬂ”"MiOO \

\ ATARI
400/800

Atari 400 - 16K

= Ram expandable
-\ to 32K - Amazing
\ graphics -

\ amazing 3D
games - the game
~ computer of the
future - must be
seen to be believed - programs in

GAME COMPUTERS

Atari 2600 plus Combat £95.45, Game cartridges from
£15.45, Atari 2600 Space Invader Package plus Combat,139
games only £119, Atari 2600 Asteroids package plus
Combat, 93 games, only £125, *"‘Asteroids Launched”’
game cartridge only £29.95, Philips G7000 Computer
Game of the Future only £84, Game cartridges from
£13.50, Matel Intellivision the most advanced computer
game {3D graphics) an unbelievable £199.

Phone for more details now

DIT FACILITIES| | SPECIAL DISCOUNTS FOR || _MAIL
- ORDER

AVAILABLE
TELEPHONE 01-460 4169/8833

AVAILABLE

VIDEC SERVICES (BROMLEY)

8 SUNDRIDGE PRRANE ‘
PLAISTOLL BROMLEY KENT Prices include VAT

(near Sundndge Park Station)” & may change during month

Colour
from
EuroApple

without

‘Colour Card’

14" Colour Monitors
for Computer Application

Model AM 378 dedicated to EuroApple. £325.
No ‘colour card’ required
High Resolution Colour Graphics
80 Character Capability
Full Screen Text Window Display
Green or white text
Model TVTM 3781. USA Apple, Texas Tl 99/4
Atari 800 etc, £325.
TV Programmes
American Standard Video, NTSC (3-58)
European Standard Video, PAL (4-43)
add 15% VAT

Pﬂl‘t“‘ﬂl Conversions Limited
25 Sunbury Cross Centre
Sunbury on Thames Middlesex E]

Tel. No. Sunbury (09327) 88972 -
VIDEO MODIFICATION SPECIALISTS

CASH & CARRY CUSTOMERS

THOMSON
COMPUTERS

Personal support for the Small
Business and First Time User
with

appiae

V' 4
COMPUTER
PRODUCTS

ONYX Systems
Sales and Software Support

Contact Mr H A Thomson BSc
Phone 01-485 8430
or 01-723 5736




w CWBCaf Computing StoreLtd

BETTER PRICES!

BETTER DELIVERY!
WIDEST RANGE OF
SOFTWARE

For the best deal
from the largest
sharp dealer
phone Newbear

(0635) 30505

MZ-80K

Many unique products
Zen/Listings/Word Proc.

For ex-stock delivery
12 months warranty

ACORN
PROM PROGRAMMERS
PROM ERASERS
KEYBOARDS

5Y, AND 8"
DISC DRIVES

WIDEST RANGE
OF BOOKS IN UK.

and Bear care
Bear Bargains

¥

NorTH
Star |

\--&.r;
* HORIZO

Installed on your site with full field
service anywhere in U K. fully C.P.M.
compatible. Chosen by Newbear for
its reliability and performance.

64K Dual Drive Quad £1995.00

North Star Horizon

Newbury Laboratory 7009 terminal £795.00

Citoh8300 R.M. Printer £499.00

CPIM 2.2. £95.00
MPlease send urgently:

Sharp O B

North Star Horizon O Cat. O

Booklist O CitohO N.L. Terminals O
Please contact me O Phone No. ..............
Namet | .= 8 Ll .

NEWBEAR COMPUTING STORE LTD. (HEAD OFFICE)

40 BARTHOLOMEW STREET, NEWBURY, BERKS

TEL. (0635) 30505 TELEX 848507 NCS

FIRST FLOOR OFFICES, TIVOLI CENTRE, COVENTRY ROAD,
BIRMINGHAM. TEL. 021 707 7170

TEL. 061-4912290

Now open, your /ocal stockist of the latest and best in
personal and busuness computing.

VIDEO GENIE SYSTEM

SUPERBRAIN

Genie £299 | SD (320K) £1990
Genie 1! £355 | QD (680K) £2490
9" B/W monitor £85 | DQD (1.6 MEG) £2900
9’ Green monitor £95 | HDI (5ME G/320K) £4100
Exp. Box/235 £225 | HD2 (5GMEG/680K)  £4350
Exp. Box £195 | Microdeller £645
Disk drive £225 | Wordstar £250
Visicalc £60 | Mailmerge £69
PRINTERS Epson MX80 F/T1 £389
Centronics 737 £377 | Epson MX80 F/T2 £439
Seikosha £210 | Epson MX82 £379
OKI Microline £299 | Epson MX 100 £560
e - =5 ___ .

TANTEL PRESTEL TV ADAPTOR £169 _
 BOOKS. SOFTWARE. MEDIA. PERIPHERALS.

SYSTEMS. e

INTEGRATED ACCOUNTS + SPECIALIST BUSINESS

SEND LARGE S.A.E. (32p) FOR LIST + DETAILS.

ALL PRICES, VAT EXTRA.

‘Open 9.00 — 5 30 Monday - Friday
9,30 — 1.00 Saturday,
All-prices VAT- extra

MICRO BUSINESS SYSTEMS
C.T. MADDISON LTD
’THECRO_FTS

WITNEY OXFORD TEL: WITNEY (0993) 73145

218 PCW

Old tricks for new Pets. ..

COMMANO-0 is a FOUR KILOBYTE Rom for the 4000/8000 Basic 4 Pets
with all tha "Toolkit” commands RENUMBER (improved), AUTO. OUMP.
OELETE, FIND (improved), HELP, TRACE (improved & includes STEP)},
and OFF - plus PRINT USING - plus four extra disk commands
INITIALIZE, MERGE, EXECUTE, and SEND - plus extra editing
commands SCROLL, MOVE, OuT, BEEP, and KILL plus SET
user-definable soft key, 190 characters - plus program scroll up
and down - plus 8032 control characters on key. Ask for Model
C0-80N for the 8032 or CO-40N for the 4016/4032.£59.95 plus vat

New tricks for old Pets. . .

DISK-D-PRD is a FOUR KILDBYTE Rom that upgradss 2000/3000 Pets,
but lets you keep all your old software - including Toolkit. As
waell as REPEAT KEYS and PRINT USING, you get all the 8asic 4
disk commands CONCAT, DOPEN, OCLDSE, RECORD, HEADER, COLLECT,
BACKUP, COPY, APPENO, DSAVE, OLDAO, CATALOG, RENAME, SCRATCH and
DIRECTORY - plus extra disk commands INITIALIZE, MERGE, EXECUTE
and SEND - plus extra editing commands SCROLL, MOVE, O0OUT, 8EEP
and KILL - pluys SET user definable soft-key, 80 characters -
plus program scroll-up and scroll-down. We
disk or upgraded 3040 for full benafit of disk commands. Ask for
Model ODP-16N for new Pets 2001-3032, and 2001-8 with retrofit
Roma & TK160P Toolkit. £59 .95 plus vat, other models available.

PRONTD-PET hard/soft reset switch for the 3000/4000 Pets. We
don’t think you'll “crash® your Pet using our software, but if
you do the Pronto-Pat will get you outl Also clears the Pet for
the next job, without that nasty off/on power surge. £9.99 ¢« vat

recommend the 4040

and no tricks missed!

KRAM Keyad Random Access Method. Kid your Pet it's an IBMI VSAM
disk handling for 3032/4032/8032 Pets with 3040/4040/8050 disks
means you retrieve your data FAST, by NAME - no tracks, sectors
or blocks to worry about. Over 2,500 users worldwide have joined
the "Klub®l] Now you can too, at the 1981 price,£86.95 plus Vat.

SPACEMAKER All our Rom products are compatible with sach other,
but should you want, say, Wordpro with Kram, or Disk-o-pro with
visicalc, than SPACEMAKER will allow both Roms to address ons
Rom socket, with just the flip of a switch, for £21 95 plus Vat

We are sole UK distributors for all theee fine products. If your

CBM dealer te out of stook, they are avatlable by mail from ue,
by cheque/Access/Barelaycard (UK post paid) or sand for detatils.

Software

KT27QT Tel 01-546-7256

Calco

Kingaton Hill

Lakeside House Surrey

220-222 STOCKPORT ROAD, CHEADLE HEATH, STOCKPORT.




@ Compare & Save @&
@appic I pson

N\
MX-80 F/T2
europlus .— _ £399
ey

48K ’

- + VAT
The Best Buy in Printers Today
9x 9 Matrix with 40, 60, 80,
132 Columns
Friction & Tractor Feed With
High Resolution Graphics

Software

Complete 48K with Games
Paddles manuals + 12
Months Warranty

Service available nationwide

3.3VISICALC I £99

VISIPLOT £89

Desktop Plan £99

Apple Plot £33

Musicomp £21

Galactic Wars £16

D B Master £109

. Data Piot £49
With 3.3 Controller £350 Anti-Ballistic Missiles £17
Without Controller £279 Visidex. £99

Hardware

Apple Graphics Tablet £413
Parallel Interface £79
Apple Serial Interface £89
Apple Centronics Interface £99
Apple PRESTEL Interface £536
12" Green Monitor/cable €177
Epson MX100 £517
Paper Tiger560 £795

Pala

ﬁ orce

68 Alma Road
Bristol BS8 2DJ
Mail Order Desk
0272-37555

PLEASE REMEMBER TO ADD 15% VAT

ALL PRICES ARE FOR MAIL ORDER ONLY. NO MAIL ORDER SALES AT SHOWROOM.
WE TRY TO KEEP PRICES STABLE BUT THEY ARE LIABLE TO CHANGE WITHOUT NOTICE

‘ ANGLIA CAMPUTER CENTRE

MICROCOMPUTERS FOR BUSINESS,
EDUCATION AND HOME

FOR ALL YOUR BUSINESS, EDUCATION & LEISURE
COMPUTER REQUIREMENTS!!

APPLE Il
TRS-80
SHARP
NORTH STAR
HORIZON
TANGERINE
J.K. 101
NASCOM

®
Cromer

® King’s Lynn

Dereham o Great Yarmouthe

NORWICH

+PRINTERS AND
OTHER PERIPHERALS Thetforg
BOOKS** Bury

SOFTWARE* St. Edr.nunds
MAGAZINES*f
STATIONERY™** 4

BUSINESS+
INDUSTRIAL
CONTROL

WE ARE HERE!!!

88 St. Benedict’s Street
NORWICH NR2 4AB
Tel. (0603) 29652
24hr. Answering Service.

new and
popular

Sams

Don Lancaster

The Cheap Video
Cookbook

£3.85 672-21524-1

Mitchell Waite
Computer Graphics
Primer

£8.40 672-21650-7

Stephen Murtha and Mitchell Waite
CP/M™ Primer
£7.75 672-21791-0

J. Krutch

Experiments in Artificial
Intelligence for

Small Computers

£4.50 672-21785-6

David Fox and Mitchell Waite
Pascal Primer
£11.00 672-21793-7

J. Downey and S. Rogers
PET Interfacing
£11.00 672-21795-3

Marvin L. De Jong
Progamming and
Interfacing the 6502,
with Experiments
£10.35 672-21651-5

Elmer C. Poe
and James C. Goodwin [li

The S-100 and

Other Micro Buses
Second Edition

£6.45 672-21810-0

Leon Scanion

6502 Software Design
£7.50 672-21656-6

Andrew C. Staugaard, Jr.
6801, 68701 and
6803 Microcomputer
Progamming and
Interfacing

£9.05 672-21726-0

Books

Andrew C. Staugaard Jr.
6809 Microcomputer
Programming and
Interfacing, with
Experiments

£9.05 672-21798-8

Don Lancaster
Son of Cheap Video
£5.80 672-21723-6

Jonathan and Chrlistopher Titus
and David Larsen

TRS-80 Interfacing: Book 1
£5.80 672-21633-7

TRS-80 Interfacing: sook 2
£7.10 672-21739-2

Mitchell Waite and Michael Pardee

Your Own Computer
Second Edition

£5.15 672-21860-7

William Barden, Jr.

Z-80 Microcomputer
Handbook

£5.80 672-21500-4

Elizabeth and Joseph Nichols
and Peter Rony

Z-80 Microprocessor
Progamming and
Interfacing: Book 1
£7.75672-21609-4

Z-80 Microprocessor
Progamming and
Interfacing: Book 2
£9.70 672-21610-8

Prices are comect at the time of
going fo press but may be subject to
change. All titles advertised are
published as paperback books.

For defails of our full range of Sams
Computing Books please write to
Jean Walmsley at Prentice-Hall
International at the address below.

Dealer enquiries are welcome:
please contact Roy Jones at the address below or
telephone Hemel Hempstead (0442) 58531.

Prentice-Hall @

3 International

66 Wood Lane End, Hemel Hempstead, Hertfordshire, HP2 4RG, England.
Exclusive distributors of Howard W. Sams books in the UK and Europe.




COMPUTER PRODUCTS LTD

The North’s Leading Computer
Specialist
Service & Advice our Speciality

QTI Quantum IMicros

'/ Resolution down

to a single dot. User definable
characters. Reverse Video. New Pixel graphics
which actually join. Rotate Characters through
360°. High resolution plotting. Three
dimensional drawing & high resolution rotates.
Fixes internally and is fully compatable with all
existing hardware & software. Comprehensive
graphics editor with twenty commands. Fully
built and tested units, easily installed or
alternatively we will arrange for installation.

w Uuantum MZ 80K High Res. %

This is a Sharp MZ 80K (48K Version) already
fitted with high resolution system.

Only £560 (Carriage £10) + VAT

] '
Sass MZ S8OK ONLY £460 + VAT

FULL RANGE OF EPSON PRINTERS AT
COMPETITIVE PRICES.

Interfacing details & Cords available for
Nascom & Sharp.

Full Range of NASCOM & GEMINI
MULTIBOARD products, see the MICRO
VALUE Ads for details.

LT software for Mzsox £7.00 each
GAMES (1)  Star Trek, Spacefighter, Stock car, Labyrinth, Reverse, Test.

GAMES (2)

Electric organ, Othello, Ambush, Fox & hounds, Metric
conversions, Hangman, Shuffle.

GAMES (3) Ten pin, War, Swamp, Minefield, Biorythm, Scramble.

GAMES (4) Paper stone. Jumping balls, Bounce, Race, Calendar.

Alarm clock, One armed bandit.
GAMES (5) Poker, Stamp, Obstacle, Battleships, Surround, Animal.
PC1211 POCKET COMPUTER
. £96.00 inc VAT
PC1211 POCKET COMPUTER
PRINTER £88.00 inc VAT
PC1211 CASS INTERFACE
£16.95 inc VAT
BITS & P.C.s Computer Products Ltd

4 Westgate, Wetherby, West Yorkshireg |
LS224LL  Tel: 0937 63744. ——
SAE for details

IMCRDAGE ELECTRONILS

135 HALE LANE EDGWARE MIDDLESEX HA8 9QP
TEL:01-959 7119 TELEX. 8813241

We make a good deal a
good deal better

We stock the best products at the best prices then add
a personal or postal service and helpful advice.

THE
only OUTSTANDING
|i| £170 ACORN ATOM
I inc. VAT
Vi L ready built ‘

ACORN
COMPUTER

PLUS
CAANAANLE) 2114 RAM sets - MUST GO
0O~
‘.19'0.? — AT ONLY £2 each

all the /atesf 0] ftware games, maths, VDU

the Seikosha pri inc VVAF-Tassettes
onito,
STOP PRESS!

Now only £199 inc. VAT and postage
for the Seikosha uni-hammer printer,
96ASCII characters.

48K RAM
DAl personal computer 2k

Eeﬁ ol FOR THE
£684 ‘| COMPUTER
inc. VAT MAN WHO
WANTS
J neaﬂy o
Atari games every N2

The top range of games programs at rock bottom

prices.
MISSILE COMMAND £27 .50

(Asteroids available soon)

For all these things and more, come to Microage
at Edgware and browse. We are open Monday to
Saturday, from nine in the morning until late.

If you cannot pay us a visit, just telephone or send
a self addressed envelope for our mail order prices.

IMCAOALE ELECTRONICS

135 Hale Lane, Edgware, Middlesex, HA8 9QP TEL.01-959 7119
Main Line: Mill Hill Broadway

Tube Station: Edgware [
[—— 4 On the 240 and 221 bus routes ‘ =




The Sinclair ZX80 is innovative and powerful.
Now there’s a magazine to help you get

the most out of it.

Get in
sync

SYNC magazine is different from other
personal computing magazines. Not just
different because it is about a unique
computer, the Sinclair ZX80 (and kit ver-
sion, the MicroAce). But different be-
cause of the creative and innovative phi-
losophy of the editors.

A Fascinating Computer

The ZX80 doesn't have memory map-
ped video. Thus the screen goes blank
when a key is pressed. To some review-
ers this is a disadvantage. To our editors
this is a challenge. One suggested that
games could be written to take advan-
tage of the screen blanking. For exam-
ple, how about a game where characters
and graphic symbols move around the
screen while it is blanked? The object
would be to crack the secret code gov-
erning the movements. Voila! A new
game like Mastermind or Black Box
uniquely for the ZX80.

We made some interesting discoveries
soon after setting up the machine. For
instance, the CHRS$ function is not limit-
ed to a value between 0 and 255, but
cycles repeatedly through the code.
CHRS$ (9) and CHR$ (265) will produce
identical values. In other words, CHR$
operates in a MOD 256 fashion. We
found that the “=" sign can be used se-
veral times on a single line, allowing the
logical evaluation of variables. In the
Sinclair, LET X=Y=Z=W is a valid ex-
pression.

Or consider the TL$ function which
strips a string of its initial character. At
first, we wondered what practical value it
had. Then someone suggested it would
be perfect for removing the dollar sign
from numerical inputs.

Breakthroughs? Hardly. But indicative
of the hints and kinds you'll find in every
issue of SYNC. We intend to take the
Sinclair to its limits and then push be-
yond, finding new tricks and tips, new
applications, new ways to do what
couldn't be done before. SYNC functions

on many levels, with tutorials for the be-
ginner and concepts that will keep the
pros coming back for more. We'll show
you how to duplicate commands avail-
able in other Basics. And, perhaps, how
to do things that can’'t be done on other
machines.

Many computer applications require
that data be sorted. But did you realize
there are over ten fundamentally differ-
ent sorting -algorithms? Many people
settle for a simple bubble sort perhaps
because it's described in so many pro-
gramming manuals or because they've
seen it in another program. However,
sort routines such as heapsort or Shell-
Metzner are over 100 times as fast as a
bubble sort and may actually use less
memory. Sure, 1K of memory isn't a lot
to work with, but it can be stretched
much further by using innovative, clever
coding. You'll find this type of help in
SYNC.

Lots of Games and Applications

Applications and software are the meat
of SYNC. We recognize that along with
useful, pragmatic applications, like finan-
cial analysis and graphing, you'll want
games that are fun and challenging. In
the charter issue of SYNC you'll find se-
veral games. Acey Ducey is a card game
in which the dealer (the computer) deals
two cards face up. You then have an op-
tion to bet depending upon whether you
feel the next card dealt will have a value
between the first two.

In Hurkle, another game in the charter
issue, you have to find a happy little
Hurkle who is hidingona 10 X 10 grid. In
response to your guesses, the Hurkle
sends our a clue telling you in which
direction to look next.

One of the most ancient forms of arith-
metical puzzle is called a "boomerang.”
The oldest recorded example is that set
down by Nicomachus in his Arithmetica
around 100 A.D. You'll find a computer
version of this puzzle in SYNC.

i

Hard-Hitting, Objective Evaluations

By selecting the ZX80 or MicroAce as
your personal computer you've shown
that you are an astute buyer looking for
good performance, an innovative design
and economical price. However, select-
ing software will not be easy. That's
where SYNC comes in. SYNC evaluates
software packages and other peripherals
and doesn't just publish manufacturer
descriptions. We put each package
through its paces and give you an in-
depth, objective report of its strengths
and weaknesses.

SYNC is a Creative Computing pub-
lication. Creative Computing is the num-
ber 1 magazine of software and applica-
tions with nearly 100,000 circulation.
The two most popular computer games
books in the world, Basic Computer
Games and More Basic Computer
Games (combined sales over 500,000)
are published by Creative Computing.
Creative Computing Software manufac-
tures over 150 software packages for six
different personal computers.

Creative Computing, founded in 1974
by David Ahl; is a well-established firm
committed to the future of personal com-
puting. We expect the Sinclair ZX80 to
be a highly successful computer and
correspondingly, SYNC to be a respect-
ed and successful magazine.

Order SYNC Today

Right now we need all the help we can
get. First of all, we'd like you to subscribe
to SYNC. Subscriptions are posted by air
directly from America and cost just £10
for one year (6 issues), £18 for two
years (12 issues) or, if you really want to -
beat inflation, £25 for three years (18
issues). SYNC is available only by sub-
scription;-it is not on newstands. We gu-
arantee your satisfaction or we will re-
fund the unfulfilled portion of your sub-
scription. ’

Needless to say, we can't fill up all the
pages without your help. So send in your
programs, articles, hints and tips.
Remember, illustrations and screen
photos make a piece much more inter-
esting. Send in your reviews of peripher-
als and software too—but be warned: re-
views must be in-depth and objective.
We want you to respect what you read on
the pages of SYNC so be honest and
forthright in the material you send us. Of
course we pay for contributions—just
don't expect to retire on it.

The exploration has begun. Join us.

The magazine for Sinclair ZX80 users

g | —

27 Andrew Close
Stoke Golding
Nuneaton CV13 6EL, England
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ONLY Kansas could do it — REAL inovative software —

VIODEL1 TO MODELII

Yes, you can actually upgrade your existing Tandy TRS-80 Model | to Model I11
performance — for under £10!

This exclusive IKKansas program enables you to both save and load Basic and
machine language programs at three times your normal speed — 1500 baud, giving

complete level |11 compatibility.

Not only this, but in addition to doing the normal checksum on machine
language, it does an unheard of checksum on Basic too! Telling you the moment

anything goes wrong.

Why put up with the so slow 500 baud any longer, when everything can be three
times faster? The program takes up a mere %K, is very friendly, in that it is easy
to operate and gives you full information as it goes along, and is well documented.

As with all our programs it’s from Kansas and ONLY from Kansas — £9.50

nsas

HOTEL MANAGEMENT SYSTEM - A comprehensive system for
the administration of bookings, guest billing and miscellaneous
accounting for the small to medium size hotel. Will accept bookings
up to 13 months ahead, print confirmation notes, print guest bills,
produces managerial and accountancy reports. For hotels up to 36
rooms £525. For hotels up to 75 rooms £575.

DENTAL RECORDS SYSTEM - Stores all records usually held on
FP 25 or sirnilar. Uses standard charting methods. Apple’s Hi-Res
graphics capability displays patient charts on screen. Detailed
information on request £395.

SALES CONTROLLER - Forget old fashioned ledgers! Sales
Controller is a complete sales office system. Checks credit control; it
prints works orders, invoices, customer delivery notes, purchase
office stock shortage advices, customer credit situation,
accountancy reports, and keeps customers’ accounts. The entire
sales administration and accounting of a sales office for £350.
PAYROLL - The best payroll system we've seen. Provides hitherto
unseen facilities on micro computers. Supports both weekly and
monthly paid employees up to 1000 total. Handles overtime rates,
adjustments to gross pay, pension contributions etc. Produces an
edit list prior to final payslip printing, produces P.45's and P.60's as
required. £200,

PROPERTY RENTAL CONTROLLER — A simpie, efficient and low
cost system for estate agents to control their property rentals.
Automatic production of rent demands, overdue letters, statements
and management reports. £250.

HIRE PURCHASE CONTROLLER — A comprehensive program,
Sorts all agreement details, produces statements, calculates interest
and profits, prints management reports and even forecasts cash
flow! £250.

GOODS RENTAL CONTROLLER - Similar to hire purchase
controller but for the rental industry. Whether for T.V.’s, office
equipment, furnishings or machinery, this program will amortize its
cost in a very short period! £250

DEALER ENQUIRIES WELCOME.
COMPLETE DETAILED OVERVIEWS ARE
AVAILABLE ON ALL THE ABOVE SOFTWARE

DON'TDELAY!!! RING US FOR MORE DETAILS NOW!!!

0@ Pala

OI‘Ce Authorized @foppie Dealer
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Dataforce (UK) Ltd.

68 Alma Road, Bristol BS8 2DJ. Tel: 0272 314496

ey

All prices are Vat paid and post free. Same-day return first class post
service. All software fully guaranteed and in stock as we are the actuai
publishers and not a software house. Free catalogue upon request.
Programs are for the Tandy TRS-80 and Video Genie.

Kansas City Systems, Unit 3, Sutton Springs Wood, Chesterfield, Derbys.Tel 0246 850357

HAVING TROUBLE

GETTING THE
RIGHT STAFF?

If you’re having the same trouble that
everyone else in the Micro industry is
having filling that Sales or Technical job
then we’ve got news for you.
Starting in November, Personal Computer
World is running a special trade recruitment
page right here opposite Chip Chat to help
you solve your problems.

Even if your ideal candidate is not already
in the business, if micros are as important to
them as they are to you they will be

reading PCW cover to cover, every month.

So you get the best either way. Over
120,000 readers must have somewhere in
their midst just the person you need to
keep on expanding your business.

And you won’t find us anywhere near as
expensive as the national press, the com-
puter weeklies or a recruitment agency.

Call Margaret Burton now on 01-631 1433.




Abacus 198
Acorn 121,192,204
Adda 39
Adler 42
Advanced Computer
Equipment 168
Almarc 144
Altek 211
Altwasser 205
Anglia 145219
Arfon 15
Audio Computers 45
Avery 171
BEC 207
BMC 97
Bits & PC’s 220
Bug Byte 212
Business House 104,194
Butel 214
CPS Data Systems 41
Calco 218
Calisto 213
Calona 215
Camden 170
Cardiff Micro 145
Cascade Computers 205
Castle Electronics 178
Chromasonic 49
Claremont 201
Comart 201

Commercial Data Systems201

Commodore PET 56,57
Comp Shop 224,IBC
Computace 195
Computastore 188
Computech 33
Computer Bookshop 209
Computer Supermarket 120
Control Technology 174
Crab Software 190
Cream 198
Creative Computing 221
Crofton 213
Cumana 35
Currah 203
Curry’s 20,21

DJ Al Systems 31
DR G Business Systems 84
Data Applications 95
Data Efficiency 28,32
Dataforce 219,222
Datalink 29
Dataman 6
Dataplus 152
Dataview 207
Davinci 200
Deans 196
Digitus 2
Display 175
EMG 192,202,210
EMPA 112,113
Easicomp 174
Elfton 210
Encotel 105
Equinox 66
Essential Software 92,110
Feedback 191
Fergusson 182
Flintdata 119
Fulerum 170
G P. Industrial 208
GW Computers 2425
Gate Microsystems 205
Gemini 170
Geveke 215
Great Northern 172
Guestel 96
Hal 59-62
Happy Memories 213
Harding 18,19
Helistar 7
Henrys 189,194
Hewlett Packard 4,552
Hisoft 206
Honeywell SPA 47
Hotel 14
ITT 48
Icarus 180
Independent Computer
Engineering 187
Infra 196
Intelligent Artefacts 43

Interam 81
Interface 208
Intex 168,174
JRS 190
Jennings 190
Johnson’s Micros 26
A 194
KGB Micros 44
Kansas 222
Katotek 46
Keen 184
Keytronics 191
Knight 211
Kram 203
Kramer 171
L&d 133
Leicester 145
Leisure Genius 197
Leisure Reference 171
Linsac 214
Lion House 185
London Comp Store 51
Lowe Electronics 22,23
Lucas Logic 76
MPI 27
Macronies 200
Maddison 218
Malvern 191
Maplin 176
March 193,196
Memotech 197
Microage 220
Microcentre IFC
Microcomputer Space
Drome 179
Microdigital 7-10
Microfocus 129
Micronetworks 40
Microtek (Ipswich) 190
Microtek (Orpington) 173
Microware 211
Microvalue 12,13
Midwich 215
Modmags 169
Newbear 218
Newtronics 177

Northamber 72,73
Oasis 202
Olympia 68
Panasonic 186
Personal Computers OBC
Pete & Pam 204
Photo Acoustics 199
Portatel 217
Prentice Hall 219
Printout 70
Program Power 206
Qume 36
Ram 53
Rostronics 199
Roxburgh 17
SBD 172,203,210
SRS Microsystems 50
Sharp 11,87
Sinclair Research 82,135-138
Sirton 37
Software House 168
Spider 212
Spreebond 200
Strumech 183
Sumlock Bondain 193,195
Superior Systems 30
Swanley 192
TSMS 197
Team 4 14
Technomatic 212
Telesystems 216
Templeman 199
Tempus 202
Tex 172
Thompson 217
Transam 34
Video Services 217
Video Vector 216
Vlasak 130
Watford Electronics 181
Westfarthing 206
Woodland Software 214
X-Data 65
Xitan 38

Our friend Les Solomon of
Popular Elecronics called in
recently with news of a
Japanese pocket micro which
incorporates a full keyboard
and a TV-quality flat LCD
di\s,play. There’s also a real
TV, using the same screen,
apparently. Les also told us
about his latest robot which
he’s trained to go to the
fridge and fetch a can’'of beer.
He went strangely quiet when
we asked what else he’s
trained it to do... Talking of
robots, ‘Squire’ Allason has
been buying up all those
unwanted ZX80s and using
them to control his latest toy,

a multi-armed robot with an
'80 in each joint., Rumour has
it that once he’s found a way
of fitting it with legs, he’ll
let it run Printout.

Then we’ll really have to
smarten up our act... Julian
calls his robot ‘Bradbeer’, by
the way. We can’t print what
it calls him... News from
other mags time: Henry of
Toady has moved into what
he calls a ‘spanking’ new
office — so that’s what you
and Tina get up to, Henry;
Richard Pawson of Printout
has a policewoman for a
girlfriend — we think we’'d
better not say any more

ChipCha

about that; and Dennis
Jarrett was going to start up a
trade newsletter until people
started trying to bribe him
not to do it... If you've seen
our new section, ‘Td’s
Workshop’ and you still don’t
know what it stands for

then, for the last time, T
means terminal junkie...
Editor Rodwell has now
taken to going round in
disguise since a ridiculous
photo of him appeared in our
sister publication Which
Bike? I(page 83 of its August
issue if you want a good
snigger)... We spotted a car
outside a particularly

sleazy Soho strip joint the
other day — with an
Alphatronic set up on the
back seat. Odd. And no, we
won'’t explain what we were
doing outside a sleazy Soho
strip joint... This was written
just before the PCW Show,
which is why it’s short and
sweet — stand by for a
bumper bundle next month,
starring ‘Bumper’ Harris and
‘Legless’, among many
others!
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THE NEW &

EXCITING
TRS80
MODEL
n

48K £619 +vart

The Radio Shack TRS-SOTM Model Il is a ROM-based
computer system consisting of:
@ A 12-inch screen to display results and other information
@ A 65-key console keyboard for inputting programs and data
to the Computer @ A Z-80 Microprocessor, the “brains” of
the system @ A Real-Time Clock ®Read Only Memory
(ROM) containing the Model Il BASIC Language (fully
compatible with most Model | BASIC programs) @ Random
Access Memory (RAM) for storage of programs and data
while the Computer is on {amount is expandable from ~ 16K~
to "48K”, optional extra) ® A Cassette Interface for long-term
storage of programs and data {requires a separate cassette
recorder, optional /extra) @ A Printer Interface for hard-copy
output of programs and data {requires a separate line printer,
optional/extra} ® Expansion area for upgrading to a disk-
based system (optional/extra) ® Expansion area for an RS-
232-C serial communications interface {optional/extra)
All these components are contained in a single moulded case,
and all are powered via one power cord.

Oisc Drives Kit with 2x40 Track Drives — £598 + VAT

Disc Drives Kit with 2x80 Track Drives — £729 + VAT

Add £28 for Installation

ACORN ATOM

UNIQUE IN CONCEPT —
THE HOME COMPUTER
THAT GROWS AS YOU DO

Fully Assembled £149 + VAT

Special features include ® Full Sized Keyboard @
Assembler and Basic ® Top Quality Moulded Case ® High
Resolution Colour Graphics ® 6502 Microprocessor

TV GAME BREAK OUT
Has got to be one of the 4
world's greatest TV games.
You really get hooked. As
featured in ET). Has also 4
other pinball games and lots
of options. Good kit for
up-grading old amusement
games.

MINI KIT — PCB, sound & vision modulator, memory chip
and de-code chip. Very simple to construct. £14,90 + VAT
OR PCB £2.90 MAIN LSI £8.50 Both plus VAT

‘ & TANTEL

ONLY

£169

+ VAT

Demonstation available
at our showroom

PRESTEL BY TANTEL The greatest thing since television &
telephones. Communications at your fingertips for business
& home. 180,000 pages of up-to-date information on travel,
news, investment, holidays, hotels etc etc. Ask Prestel a
question and you have your answer in seconds in full colour
on your own TV. Only requires a telephone jack socket
available from the PO.

HITACHI
PROFESSIONAL
MONITORS

9" — £129 £99.95
12" — £189 £149

® Reliability Solid state circuitry using an IC and silicon
transistors ensures high reliability. ® 500 lines horizontal
resolution Horizontal resolution in excess of 500 lines is
achieved in picture center. ® Stable picture Even played
back pictures of VTR can be displayed without jittering.
® Looping video input Video input can be looped through
with built-in termination switch. ® External sync opera-
tion {available as option for U and C types) ® Compact
construction Two monitors are mountabie side by side ina
standard 19-inch rack.

\ &%}s £349 + VAT

WE ARE NOW STOCKING THE
APPLE Il AT REDUCED PRICES

AUTOSTART
EURO PLUS

Getting Started APPLE Il is faster, smaller, and more
powerful than its predecessors. And it's more fun to use t00
because of built-in features like:

@ BASIC — The Language that Makes Programming Fun.
® High-Resolution Graphics {in a 54,000-Point Array) for
Finely-Detailed Displays. @ Sound Capability that Brings
Programs to Life. ® Hand Controls for Games and Other
Human-input Applications. @ Internal Memory Capacity of
48K Bytes of RAM, 12K Bytes of ROM; for Big-System Per-
formance in a Small Package. ® Eight Accessory Expansion
Slots to let the System Grow With Your Needs.

You don’t need to be an expert to enjoy APPLE Il. Itis a
complete, ready-to-run computer. Just connect It to a video
display and start using programs {or writing your own) the
first day. You'll find that its tutorial manuals help you make it

Additional Drives

your own personal problem solver.
£299 + VAT

® Powerful Disk Operating Software Supports up to 6
drives ® Name Access to Files for Ease of Use ® BASIC:
Program Chaining to Link Software Together ® Random
or Seguential File Access to Simplify Programming
® Dynamic Disk Space Altocation for Efficient Storage
® Individual File Write-Protection Eliminates Accidental
File Alterations ® Loads an 8K Byte Binary image in 6.5
sec. (1.2 sec. in Pascal) @ Storage Capacity of 116
Kilobytes (143K Bytes with Pascal) on Standard 5%
Diskettes ® Powered Directly From the APPLE {Up to 6

Drives) for Convenience and High Reliability @ Packaged
in Heavy-Duty, Colour-Coordinated Steel Cabinet

Colour Monitors for Apple — £286 + VAT

APPLE DISC Il
3.3 Dos

Disc with
Controller

ATARI PERSONAL
OMPUTERS IN COLOUR

Atari 800 Console
{with cover removed)

Atari 400 Console

Consoles available:-
Atari 400 with 8K RAM — £225
Atari 400 with 16K RAM — £295
Atari 800 with 16K RAM — £625
Atari 800 with 32K RAM — £649
Atari 800 with 48K RAM — £659

CENTRONICS 737
DOT MATRIX
PRINTER

only £369 yar

including cables

Standard Features
@80 CPS — Proportional
Spaced Mode @50 CPS
Monospaced Mode @ Proportional Spacing, Plus 10 CP1
and 16.7 CP1 ®N x 9 (Proportional) or 7 x 8 {Monospaced)
Dot Matrix @7 x 8 Dot Matrix 3 Way Paper Handling
System @96 Character ASC11 plus 6 European character
sets @ Microprocessor Electronics ® Expanded Print @ Right
Margin Justification ® Print Underlining @ 9-Wire Free Flight
Print Head @ Bidirectional Stepper Motor Paper Drive @ Full
One Line Buffer ®21 LPM With 80 Columns Printed ®58
LPM With 20 Columns Printed @6 Lines Per inch Vertical
Spacing ® Paper Tear Bar ® Centronic Colours and Logo

@3> MICROLINE 80
§ ——E L1

®9 x 7 dot matrix ®96 ASC11 and 64 graphic character set
® Selectable line spacing ® Condensed, double width print
® Friction or pin feed ®40/80/132 columns ® Upper and
lower case @ Centronics parallel interface

ATARI CARTRIDGES
IN STOCK o™
MEMORY UPGRADES
16K (8 x 4116) £15.90 +var
4K Compukit (8 x 2114) £15.90 +var

RRP £795,~ %'

for 32K

Very popular for home & business use. 8K Microsoft Basic in
ROM. 32K with new improved keyboard.

interface PET IEEE —
Decoded £77.00 + VAT

Cassette Deck £55 extra
Centronics Parallel

80 COLUMN PET
onLy £825 +vat

The reliable value for money
system with after sales support,
instruction and training facilities
and a wide range of
programmes.

PRINTER AND SAV
A FORTUNE

only £249 . var

interface Cards for Apple

@80 Column, @ Upper & 1]
lower case ® Apple dot Graphics J/EX-
@ Centronics Parallel ® Uni-dimensional.

STOCK

TX80 — £229 + VAT MX80 — £299 + VAT

COMMODORE
VIC-20

® 16 foreground colours
@ 8 background colours
@ Real typewriter keyboard with full graphics
® Music in three voices and three octaves
@ Language and sound effects

THE VIDEO GENIE SYSTEM

Ideal for small businesses, schools, colleges, homes, etc.
Suitable for the experienced, Inexperienced, hobbyist,

teacher, etc. EG 3000
Series

WITH
NEW
EXTRA
KEYS!

@ 16K user RAM
plus extended 12K Microsoft
BASIC in ROM @ Fully TRS-80 Level i}
software compatible ® Huge

range of software already available ® Self contained, PSU,

UHF modulator, and cassette ® Simply plugs into video

monitor or UHF TV @Full expansion to disks and printer
® Absolutely complete — just fit into mains plug.

The Video Genie Is a complete computer system, requiring

only connection to a domestic 625 line TV set to be fully

operational; or if required a video monitor can be connected

to provide the best quality display. 51 key typewriter style

keyboard, which features a 10 key rollover. Supplied with

the following accessories:- ® BASIC demonstration tape;

® Video lead; @ Second cassetee lead; ®Users manual;

® BASIC manual; ® Beginners programming manual. Write

useful programs in the BASIC computer language yourself.

VIDEO GENIE
EXPANSION BOX

Complete with R$232 interface and floppy disc
controller, O memory, £226 + VAT.

Memory expansion card {S100) 16K £110 32K £159 + VAT
Further S100 cards available later in the year.
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YOUR ZX80 IS
NOW NO LONGER
REDUNDANT

Upgrade your ZX80 to the full animated graphics of
the ZX81. (No screen flicker).

FOR ONLY £12.95 + VAT IN KIT FORM

Works only in conjunction with NEW 8K ROM from
Sinclair (Not Included).

ZX81 part-exchanges accepted-
GOOD PRICES OFFERED

SINCLAIR 16K RAM PLUS
EXPANSION BOARD
3 SLOTS WITH EXTRA POWER SUPPLY

16K onLy £79 +vat 4K onuy £59 +vaT
COMP PRO MIXER

— . | Professional
| audio mixer

| build yourself
| and save
| over £100.
| Only
£99.90
plus VAT for
complete kit
Plus FREE
power supply
valued at
£256.00

. i
D!O'OH

*ﬂ T

)

TEAC FD-50A has 40 tracks giving 125K Bytes
unformatted single density capacity.

The FD-50A can be used in double density recording
mode.

The FD-50A is Shugart SA400 interface compatible.
Directly compatible with Tandy TRS80 expansion
interface.

Aiso interfaces with Video Genie, SWTP, TRS80
North Star Horizon, Superbrain, Nascom, etc, etc.
Address selection for Daisy chaining up to 4 Disks.
Disks plus power supply housed in an attractive grey
case.

30 TRACK

Single

Dick Drive £225 +VAT
77 TRACK

Single Double

Dioe Drive £299 +VAT 550 e £499 +vaT

FANTASTIC FOR FILE HANDLING
ACULAB
FLOPPY
TAPE

4 The tape that behaves
like a disc, for TRS-80

ony £169 + vat

The Aculab Floppy Tape for the TRS-80 and Video Genie is a
highly refiable digital storage system that provides many of
the advantages of floppy disks at less cost. Automatic
debounce routine for the Level 2 keyboard.

Connects directly to TRS-80 Level 2 Keyboard. Operating
and file handling software in ROM. 8 commands add 12
powerful functions to Level 2 BASIC.

Double
Disk Drive £389+VAT

| that you can |

EUROPE'S FASTEST SELLING ONE BOARD COMPUTER

# 6502 based system best value for
money on the market. # Powerful 8K
Basic Fastest around # Full Qwerty
Keyboard % 1K RAM Expandabie to 8K
on board. % Power supply and RF
Modulator on board. * No Extras
needed Plug-in and go  Kansas City
Tape Interface on board.  Free
Sampler Tape including powerful
Dissassembler and Monitor with each
Kit. »If you want to learn about
Micros, but didn’t know which machine
to buy then this is the machine for you.

d Program your

CompuKT
::"E FEArunvg
ADE IT THE m
PROFESSIONAOLS
PUTER KiT 0N THE

WITH FR
ol FREE

KIT ONLY £99.95 +var

Build, Understand an

ter for only a small outlay -

Fully Assembled — £149 + VAT

DEALER ENQUIRIES

own Compu

INVITED

NEW MONITOR IN ROM — available separately at £7.90 + VAT.
Improved Basic function — revised GARBAGE routine. Allows correct use of STRING ARRAYS £4 90
This chip can be sold separately to existing Compukit and Super board users. AT

FOR THE COMPUKIT — Assembler Editor £14.90  Screen Editor Tape £1.90

GAME PACKS — 1). Four Games £5.00
Super Space Invaders (8K) £6.50
Case for Compukit £29.50

TTL SALE

£0.10 74LS86  £0.30
£0.10 74LS93  £0.50
£0.15 74LS157 £0.60

74LS165 £0.90
74L832 74L5365 £0.40
74LS74 74LS373 £1.20

Low Profile Sockets

14 PIN £0.05 18 PIN £0.10
16 PIN £0.06 20 PIN £0.15

OUR NEW SUPER LOCATION
IN IRELAND

19 Herbert Street, Dublin 2.
Telephone: Dublin 604165

HEAR OUR ADS ON
RADIO NOVA 88.1 VHF Stereo

Minimum Order — £5

741800
740504
74LS05
74LS10

£4.90

ACIA 6850 £1.90

OP-AMP

CA3130 £0.45
REG.

7805 5v  £0.75

24 PIN £0.20
40 PIN £0.27

NEC
SPINWRITER

NEC's high quality printer uses a print “‘thimble’” that has
less diameter and inertia than a daisy wheel, giving a quieter,
faster, more reliable printer that can cope with plotting and
printing {128 ASCII characters). with up to five copies, fric-
tion or tractor fed. The ribbon and thimble can be changed in
seconds. 55 characters per second bidirectional printing —
with red/black, bold, subscript, superscript, proportional
spacing, tabbing, and much, much more.

8MHz Super Quality Modulators £4.90

6MHz Standard Modulators £2.90

C12 Computer Grade Cassettes 10 for £4.00

Anadex Printer Paper — 2000 sheets £15.00

Floppy Discs 5%’ Hard and Soft Sectored £2.90

Floppy Disc Library Case 5%’ £3.50

£3.50
£12.50

Ribbons DP800O

DP9500/9501

All Prices exclusive VAT

2). Four Games £5.00
Chequers £3.00
40 pin Expansion Jumper Cable £8.50

3). Three Games 8K only £5.00
Realtime Clock £3.00

All Prices exclusive VAT

PANASONIC KX-T1520 /b
AUTOMATIC 8 5
TELEPHONE
ANSWERING
SYSTEM

NO oW
LE
\LAB o

A il + VAT

One of the most technically advanced telephone
answering units available, the KX-T1520 features a double
cassette system, a C60 cassette for incoming calls, which
can be limited 10 30 secs each or recorded in their entirety,
and a 20 sec continuous loop cassette for your outgoing
messages which are recorded through the built-in
microphone. Your telephone conversations can also be
recorded after a bleep tone has notified your caller they are
being taped. Incoming calls can be monitored and the ring
control is adjustable.

The remote call-in pick-up with Playback/Reset/Repeat
and Skip'controls, activates the system to play back your
messages 10 you over the phone wherever you are in the
world.

WE HAVE ONE OF THE LARGEST
COLLECTIONS OF COMPUTER BOOKS
UNDER ONE ROOF, ALONG WITH
RACKS OF SOFTWARE FOR
THE GENIE AND TRS80.

SHARP
PC1211

£79.90

+ VAT

COMPUTER
POWER THAT
ONCE FILLED A ROOM
CAN NOW BE CARRIED IN YOUR POCKET!
® Programs in BASIC e “QWERTY" Alphabetic
Keyboard @ 1.9K Random Access Memory
® Long Battery Life.

st\ give a full one year’'s guarantee
on all our products; which
Prm-mally only carry 3 months guarantee.

A SELECTION OF APPLE INTERFACES
ARE NOW AVAILABLE AT OUR
EDGWARE ROAD SHOWROOM

Delivery is added at cost. Please make cheques and postal orders payable to COMPSHOP LTD., or phone your order
quoting BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number.

MAIL ORDER AND SHOP:

CREDIT FACILITIES ARRANGED — send S A.E. for application form,

14 Station Road, New Barnet, Hertfordshire, EN5 1QW (Close to New Barnet BR Station — Moorgate Line).

=
i

“Europes Largest Discount
Personal Computer Stores”

Telephone: 01-441 2922 (Sales) 01-449 6696 Teiex: 298755 TELCOM G
OPEN (BARNET) — 10am - 7pm — Monday to Saturday
311 Edgware Road, London W2, Telephone: 01-262 0387
OPEN (LONDON) — 10am - 6pm — Monday to Saturday
. IRELAND: 19 Herbert Street, Dublin 2. Telephone: Dublin 604155

* COMPSHOP USA, 1348 East Edinger, Santa Ana, California. Zip Code 92705

Telephone: 0101 714 5472526

TELEPHONE SALES
OPEN 24 hrs. 7 days a week
01-449 6596
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... At Personal Computers we’ll
give it a happy ending.

Personal Computers Limited have been in the personal
computifig business right from the start — so we’ve got
our values sorted out.

It's important for you to choose the right hardware and
vital to select the right software.

To help you make the right choice we offer our highly-
trained staff.

They know what makes computers whirr, and they know
how to give you the right kind of support and
maintenance.

THE BEST AVAILABLE
We stock the best available hardware and software
packages in the market.

Such as Apple and Sharp units, with the latest additions
like 16K RAM card.

We have |.E.E.E. Interface, low cost serial, parallel
interfaces, Doublevision 80 character card, numeric
keypads, personal computer plotters, Paper Tiger printers
and much more besides.

Whatever you need in computing, we will satisfy your

requirements.

ROM PERSC LC L 5

® Small Business/Accounting. We provide low-cost
invoicing, purchase, sales and general ledger
systems.

® Financial Planning. Micromodeller or Visicalc for ad
hoc or regular financial reporting.

BUYING THE HARDWARE IS
ONLY HALF THE STORY...

@ Dow Jones & Prestel (including |.P. Terminal) services
to the city, plus access to city commodities data base.

@ Word Processing. Our Format 80 s;stem is recognised
as the best of its kind.

Databases. State-of-the-art products like Personal
Filing Systems and Data Factory.

Graphics. Pad to plotter software and low-cost plotter.

® Technical Support. Our knowledge of computer
languages and application requirements is unrivallied.
And we can supply either on-site or in-house
maintenance.

ersonal Computers Limited

IVid ot J | o1 =10 DL | NNOoI0Qg\
194/200 Bishopsgate London EC2M 4NR Tel: 01-626 8121



