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Cromemco System Three

MicroCentre
Tel: 031-556 7354

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 inthe
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!

For(dCromemeco...call the experts

Y A 4 A 4
< LEADING UK y Complete Micro Systems Ltd.,
DISTRIBUTORS e 30 Dundas Street
ENNNANN\ A~ Edinburgh EH3 6JN




WE'RE LOOKEIMG FORTHE
BEST SUF THWAFE IM BRITAI H

When customers buy software from Caxton, they not
only get finely crafted programs, but also a tutorial
manual outlining applications and a user manual
so that the software can be turned to practical use
quickly

We are now looking tor Software Writers who
identity with our aims — providing ‘electronic
paper, as easy to use as paper and pencil but alot
faster; producing software in plain English, making
computers as simple to access as a textbook, buta
loteasier.

To help Software Writers produce and bring their
products to an international market we have also
written a booklet —'Guidelines for Software Authors,
containing tips on the market and what makes a
program successful. The booklet sets out the
requirements for quality products and gives the
author a first teel of the real world view of his work.

Our authors come in a variety of guises. Some are software houses who want to get their
work to a big market,thereby boosting their name and revenues, others are
work-at-home professionals who steam over micros into the early hours. Members of
universities, polytechnics, and colleges with clever ideas and programs dre another
valued source. And, of course, the micro has stimulated a néw breed of imaginative
user, specialists in particular disciplines who have produced new solutions to old
problems.

We are looking for sottware which will cross international boundaries to the big markets
in the USA. Japan and Europe. We do not want application packages peculiar to the
UK. We do want Management and Productivity Aids and Systems Software.,

The Management and Productivity Aid category includes everything that could be
done on timesharing yesterday, and some new applications made practical by micros.
Statistics, Modelling, Scheduling, Network Analysis, Queuing Procedures, Linear
Programming and Information Retrieval are just a few examples.The Systems Software

category includes: Utilities, Program Generators, System Generators and
Communications Software.,

Authors should not however be limited by these suggestions. Our doors are open to
imaginative suggestions from writers and users. We have a preference for software
written in industry standard languages for the most popular machines, but if you have

solved a common problem using a less popular machine or language, then we will
help with translation.

To find out more about software that is good enough to bear your name and ours, fill in
the coupon. If you have written or are writing programs which you want to getto
market, send us a description. Your synopsis should describe the product, the likely
market, the benetits, and what makes your product better or unique.

Caxton Software Publishing Company 10-14 Bedtord Street Covent Garden London WC2E 9HE Telephone (01) 379 6502

O1am aSottware Writer [ 1Enclosed isasynopsisof my product (31 enclose £2 for Caxtons Author Guidelines

CIwe are Software Dealers [JPlease send us details on Cexton products ] Add usto your mailing list
Name _Position Company___
Address
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60 NEWSPRINT
Guy Kewney once again surveys the

month’s happenings on the microcom-
puting scene, plus unique competition!

713 CTUK! NEWS

The latest news from Britain’s own
grass roots computer literacy move-
ment — ComputerTown UK!,

74 COMMUNICATIONS

Negative and positive feedback from
PCW'’s readers.

77 ZX81 PRINTER
CHECKOUT

Sinclair’s new mini printer must be
the world’s cheapest hard copy unit.
Maggie Burton checks it out.
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79 INSIDE THE
INTERPRETER

Find out what happens to that line of
Basic after you hit return; you can
speed up your programs if you do.

85 BOOKFARE

Malcolm Peltu on what to look for
when buying computer language
books. Reviews of new works on
Basic, Cobol, Pascal and Ada.

90 MARCHTO A
DIFFERENT
DRUMMER

Jeff Aughton’s hardware/software
project turns PET into a stage-worthy
programmable rhythm generator for
£10!

101 BANKS’
STATEMENT

Banks turns his attention to — guess
what? — the banks.

107 PATTERNS

A closer look into the Explor graphics
gnguage, plus software hints for the
Al

112 BBC BENCHTEST

Last month you read the inside story;
now read Chris Sadler and Sue
Eisenbach’s Benchtest of the most
talked-about microcomputer —the
BBC Computer.

116 XEROX 820
BENCHTEST

Steve Withers reviews a micro business
system from one of the world’s largest
office equipment manufacturers, the
Xerox Corporation.

121 MICROCOMPUTER
DATABASES

Many micro data retrieval systems are

wrongly called Databases — Liyn Antill |

explains the concept as an introduc-
tion to a new series of software
reviews.
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PCW wishes all its readers a happy and prosperous New Year

136 T)'S WORKSHOP

Terminal Junkies get their monthly
hardware and software fixes here.

130 FRAMES OF
REFERENCE

A challenging new series in which
Alan Wood confronts data processing
professionals with the facts of micro
life and bids them to ‘adapt or join
the dole queue’.

143 CALCULATOR
CORNER

Critics hammer Benchmark; Dick
Pountain defends it (with a few
reservations).

147 PCW SUBSET

More useful assembler subroutines
for popular processors.

155 NEWCOMERS
START HERE

Our quick intro for those new to
computing.

156 COMPUTER
ANSWERS

Readers’ queries answered by
Sheridan Williams and his band of
experts.

162 NUMBER
CRUNCHING

You have probably always wanted to
compute pi to 600 decimal places on
your personal computer. Even if you
havent, we’ll still tell you how.

See page 85

164 DIRECT ACCESS

Software packages guide, Transaction
File, User Groups Index, Network
News, Diary Data and CTUK! centres.

175 FEATURES INDEX

A complete guide to PCW’s 1981
features for your reference.

177 LEISURE LINES

J J Clessa’s latest brain teasers.

177 PROGRAMS

More readers’ programs for popular
machines.

192 BACK ISSUES

Catch up with what you missed (if we
haven’t sold out of it).

255 CHIPCHAT

The gossip column which pillories and
vilifies harmless members of the
microcomputing profession (they
appear to like it).
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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’ flight suit.
The Hewlett-Packard HP-41C. Unmodified. Fust as you buy it today. . .
X 1or

Astronaut quality. _
Everyday simplicity. =
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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.

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.

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.

The friendly calculator with power in reserve.

As a straightforward calculator, the HP-41C is a masterpiece
of compact power. / .

Itgivesyou :
read-outin letters, :
as well as figures st - =
and symbols, so the display can talk to you in an easy, simple way. 3 r

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

Among other things, that means the HP-41C s 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 ita 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 ozwn a powerful system; you can put it powerfully
to work.

LAST X

Proven software support -
at your fingertips.

Here, the HP-41C really comes into its own with

\

The HP-41C hand-held
‘computer’in a box. £184 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.

customising overlays. HP User: s’Libr’ary 11 Application Pacs - pre-recorded magnetic
membership reply card, free one year’s cards covering over 2,000 programs, entered through
subscription to HP’s User’s Newsletter, the card reader.

. . 3
batteries, carrying pouch and 12 months All software and peripherals are optional extras.
Sull guarantee.

*Price correct at time of going to press.
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Two ways to make your system g

row...

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-41C...

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. If you
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 that is the HP hallmark
throughout the world of computers.

(éﬁ HEWLETT

PACKARD

See the HP-4IC at
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 Sysiems (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.

Maldstone Wilding Office Equipment.

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

Newecastle Thos. Hill International.

Northampton A. C. Barratt & 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 5



MORE ROOM
AT THE TOP!
The5th

Persona

Show
BARBICAN CENTRE

CITY OF LONDON
9-12 September 1982

If you came to the 4th Personal Computer World Collins now. If you don’t, you can be sure your
Show this year you’ll know exactly what we mean. competitors will,
If you didn’t, then you missed the spectacle of Tim Collins Montbuild Ltd, 11 Manchester Square

over 16,000 people cramming themselves into two London W1 01-486 1951

halls filled with the most up-to-date hardware,

software and peripherals going. Please rush me details of exhibiting at the
5th Personal Computer World Show

But we won’t be caught again. For 1982 we are

moving to the Barbican Centre in the Clty of « r-------—-------—------ I
London — the new exhibition venue with éverything 1
going for it. Excellent location, superb facilities, = MaTne) sresatnrm. . o o 2 | Bw HEFRs] MEHR ISPV larnd |
and lots of room for more exhibitors and more 0 |
visitors. I Position . srmmm i [ Forme s b« e B I B2 L4 :
Just like this year there will be one floor devoted = Company| smons v [ 555« « ST EIGIT FEEETTR E E [ S |
to business and professional microcomputing and I |
one devoted to home and hobbyist applications. i Address ............... i ] |
But overall there will be almost twice as much i |
exhibition space. And we’re opening for four days oo 1
instead .of three. i =

l " % % % 3 s s r e s e T s e e s e s s s s e e ms s diaee s, l

Judging by the level of advance reservations from I i
the 1981 Show, space is still going to be in short Tel Nolep : cm= 7 e TN mO e - - v o vt SBEEE I
supply. So phone or return the coupon to Timothy

6 PCW




MIC :R:OICZOZMV PUTERS)

LASKYS
Y/

PRICES DECEMBER81/JANUARY 82

APPLE * Two year guarantee NET

V.AT. TOTAL
Apple Il Information Analyst. .. ... .. 269500 404.25 3099.25
Disk M0, ... ... 385.00 5775 44275
Silentype Il ........... .. ... ... ... 222.00 3330 25530
® Apple il + 48K, B & W Modulator. 67500 10125 77625
® Disk Drive Plus Controller (3.3). 375.00 5625 43125
® Disk Drive 295.00 4425 33925
Progrommers Aid. ... .............. 26.00 390 29.90
Autostart Rom Pack . ......... .. ... 33.00 495 3795
Grophics Tablet ... .. ...... .. .. ... 485.00 7275 55775
® Silentype. . . . .. 19500 2925 22425
Apple Tel System .. .. ....... ... .. .. 575.00 8625 66125
Black and White Modulator. . .. ... .. 14.00 2.0 1610
Pascal Language System .. .. ... .. .. 245.00 3675 28175
Applesoft Firmware Cord . ... ... ... .. 95.00 1425 10925
integer Card . ... ................. 95.00 1425 109.25
@ 16K Ram Card (48K—> 64K). 95.00 1425 10925
longuogeCard . ................ 97.50 1463 11213
AeplePilot 3. ............. 7900 1185  90.85
Apple Fortran. . ... ... ... L. 105.00 1575 12075
Apple Prototype/Hobby Cord . ... ... 12.00 1.80 13.80
Vero Prototype/Hobby Card ... ... .. 10.00 1.50 11.50
Porallel Printer Interface Cond . . .. .. 87.50 1313 10063
Communications Card .. ............ 103.00 1545 11845
High Speed Serio} Interface Card. . . . .. 94.75 1421 10896
Centronics Card . ... ........ ... - 103.00 1545 11845
Controller Cord. . ... ... ... ... ... 100.00 1500 11500
@ Eurocolour Card 69.00 1035 79.35
B/W Modulator .. ............... 14.00 210 16.10
IEEE -488 Interface .. .. ............ 230.00 3450 264.50
Thermol Paper for Silentype ... .. .. . 275 41 316
Vinyl Corrying Case .. .............. 16.00 2.40 18.40
AppleTies. . .. .................... 6.00 90 6.90
Alf
MC1 -9 Voice. .. .......oo.ooun.. 99.00 1485 11385
MC16—-3Voice .................. 123.00 1845 14145
10-1-17 Timing Mode Input ... ... ... 11.30 1.70 13.00
Heuristics
Speechlab. . ......... ... ... ... ... 135.00 2025 15525
Controller 70 .. .. ........ ... .. .. 60.00 9.00 69.00
Speechlink 2000 . ......... .. .. ... 185.00 2775 21275
Mountain Hardware
Clock/Calander . ....... ... ...... 173.00 2595 19895
Supertalker. . .. ... ..ol . 185.00 2775 21275
Romplus + Keyboard Filter . ... ... .. 127.00 1905 14605
RomWriter. . ..................... 105.00 1575 12075
Music System Complete . ... ......... 330.00 4950 37950
CopyplusRom. . ............ ... ... 34.00 510 39.10
AD+ DA 16 Chonnel . .. .... ... .. 210.00 31.50 241.50
@ CPS Card 160.00 2400 184.00
Other Items
® Omnivision . 150.00 2250 17250
Numeric Keypad .. .. .............. 85.00 12.75 9775
Sup R'Terminal ... .......... ... .. 195.00 2925 22425
Z80 Softcard .. .. ... 179.00. 2685 20585
Interactive Structures
AO-03/4 Analog Output 4 Chan ... .. 195.0C 2925 22425
AO-03/8 Analog Output 8 Chan .. .. . 29900 4485 34385
A1-02 Data Aquisition. . .. ........-. 210.00 31.50 241.50
D1-09 Digital Interface . ............ 23500 3225 27025
@ Al-13 Analog Input 16 Chan 395.00 5925 45425

M LCRQCOM P;UTER 3

March Communications i s
Micro-Clock ... ........... ... ..., 4995 7.49 57.44
Micro-Port. . .. .. ... 49.95 7.49 57.44
Micro-Synth . . ... 4995 7.49 57.44
Micro-Talker 1 .. ... ... .. L 85.00 12.75 97.75
APPLESOFTWARE
® Micro Modeller. 425.00 6375 48875
@ Visicale (3.3) 105.00 1575 12075
Visidex .................. ... 110.00 1650 126.50
Visiplot . ... 98.00 1470 11270
Visi Trend/Plot. . ................... 140.00 2100 161.00
VisiTerm......................... 82.00 12.30 9430
Desktop Plan .. ... .. ... . ... .. 110.00 16.50 12650
CCA Datamanagement ... .......... 56.00 8.40 64.40
Apple Writer. .. ... 39.00 585 4485
Apple Plot. . ... ... oL 38.00 570 4370
Data Plot {Muse). . ................. 33.00 495 37.95
Data Base Management .. ........ .. 47.00 7.05 54.05
Data Master. ... .................. 47.00 7.05 54.05
Information Master. .. ........ ... J 67.00 10.05 7705
® D.B. Master V.2.4.. . 105.00 1575 12075
The Address Book. ................. 27.00 405 31.05
Magic Window Text Editor. .. ... ... .. 49.00 7.35 5635
Easywriter (80 Col.) .......... ... .. 155.00 2325 17825
Mailmerge (80 Col). .. ... ... ... .. 68.50 10.28 78.78
Applesoft Basic Compiler . . ... ..... .. 111.00 1665 12765
Full Lisa 4-part Packoge. .. .. ..... ... 66.00 990 7590
@ Lisa Interactive Assembler. 35.00 525 40.25
Bill Budge 3D Graf Tutor ... .. .. .. .. 21.70 3.26 24.96
E-ZDraw 33 ... . ... ... ... ... 22.50 338 25.88
AnimationPac .. ... ... 31.00 4.65 3565
Saturn Navigator .. . ............ ... 15.00 225 17.25
Higher Graphics I .. ...... .. .. ... 20.50 3.08 23.58
Higher Text. ... ... ................ 20.50 308 23.58
3-D Super Graphics .. .. ............ 2225 3.34 2559
Apple World. ... ..., 3300 495 3795
Memory Management System . ... .. .. 2525 379 29.04
) Progromming Aids 3.3 . 43.50 6.53 50.03

10 Shops Nationwide
& Mail Order!

BIRMINGHAM
19/21 Corporation Street, Birmingham, B2 4LP. Tel: 021.632 6303.
Manager. Peter Stallard 300 yards from Bullring Centre.

BRISTOL
16/20 Penn Street, Bristol, BS1 3AN. Tel: 0272 20421,
Bet..een Holiday Inn'ond € 8 A

CHESTER
The Forum, Northgate Street, Chester, CH1 2BZ. Tel- 0244 317667. Manager; Jeremy Ashcroft,
Next fo the Town Hall

EDINBURGH
4 5t James Centre, Edinburgh, EH1 3SR Tel: 031.556 6217. Manoger. Colin Draper.
East end of Princes Street, St. James Centre.

PRESTON
1/4 Guildholl Arcade, Preston, PRI 1HR Tel: 0772 59264. Manager. Jim Comisky.
Directly under Guild Hall

MANCHESTER
12/14 St Mary's Gate, Market Street, Manchester, M1 1PX Tel- 061.832 6087.
Manoger Lesly Jocobs Comer of Deansgate.

GLASGOW
22/24 West Nile Street, Glasgow, G7 2PF, Tel: 041-226 3349. Monager: David Livingstone.
Between Buchonnon Street and Cenlral Station.

SHEFFIELD
58 Leopold Sireet, Sheffield, $1 2GZ Tel: 0742 750971. Monager: Justin Rowles.
Top of the Moor, opposite Town Hal:.

LIVERPOOL
33 Dale Street, Liverpool, 12 2HF. Tel: 051.234 2828. Moroger: Mork Butler.
Between the Town Hall and Mogsstrates Courts.

LONDON

42 Tottenhom Court Road, London W1 9RD. Tek 01.636 0845. Monoger Vass Demosthenis

Mail Order

if you are unable to get to a Laskys shop then you can buy your requirements
from our Mail Order department o:

MICROCOMPUTERS AT LASKYS
MAIL ORDER DEPT. FREEPOST LIVERPOOL L2 2AB

% Send for free 24 page book brochure

PCW 7



IMVZ=530)14 speciAL OFFER! NETT VAT TOTAL

. - 4 Colourpenpack .., ........... 4.49 67 b
A proper full size microcomputer for less than the real s penF:_ ‘ ,FT .............. 4.49 827 g::
cost of a toy microcomputer. The Sharp comes with Sbluepens.................... 4.49 067 516
48k of RAM and the screen and cassette are built in, g T T :-:3 82; g:g
: . . ACKTPENsERY. M v o 4] e T : ! .
instead of being expensive e",';gs"' VAT Total 100 Tranps. films. ... ......... . 1848 277 2125
34700 5200 39900 Transp. Solvent . . ........... .. .. 276 0.41 317
: Transp. Pens (BRBG)............ 587 0.88 675
L Transp. Pens (BOBV). ........ ... 587 0.88 675
?su‘m Transp. Pens wide (BRBG)..... ... 587 088 675
PSharpsanp ot L Transp. Pens wide (BOBV]. ... .. .. 587 0.88 675
H4RP SHarp Printers & Accesones
P Printer Line .................... 261100 39165 300265
Printer Stand . .. ... ... ... ... .. 227.00 3405 26105
i - Sound Abatement Cover. ... ... ... 69.00 1035 7935
S Wire Paper Basket ... ...... ... .. 35.00 525 4025
V& Printer Ribbon — Pack of 2 . ... . ... 43.00 645 4945
i Printer Impact . ... .. ............ 63781 9567 733.48
Printer Ribbon ~ Packof 2 .. ... . .. 26.00 3.90 29.90
PintHead.................. ... 37.50 563 4313
F APPLE BOOKS Addiﬁordwl Ac:e?s?ries
Tape Cartridge (Pack of 5). ... .. .. 64.50 968 7418
2;’8'; :oﬁzt:r'f;m’:;‘l"' """" o ~ 1500 | Thermol Paper BLUE (Box of 2).... 2032 305 2337
6502 Software Manual | ] 9:00 _ 9:00 Thermal Paper Black (Box of 6). . . .. 60.95 914 7009
Applal R o gior Fiaor) . 6.00 | 6.00 Cartridges and Monuol holder . .. .. 677 102 7.79
AnplesalNIREIAERCE Manval - . . . . 6.00 _ 600 HP.83/8.5 (;onylng Case.......... 81.26 1219 9345
DOS 3.2 Manval - .. 6.00 = 6.00 3-ringlit. binder ... .. ... ... .. .. 677 1.02 7.79
Agple li[Bask Toteriol Manudl . . . . . 6.00 = ~600 e e IR [
Pascal Reference Manual . ... ... .. 8.50 - 8.50 .
Autostart ROM Manual ... ... ... 4.50 - 4.50 Swislis M.onuol HPB3/BS .. ... L -]
Fortran Reference Manual. . . ... ... 12.00 - 12.00 Adeet CORER. .l = 3;3 B 2;3
Pascal Reference Manual ... ... ... 9.00 - 9.00 Bigss Stol.'oge B~ E _ '9
Pascal Operating Manual. . .. ... .. 11.50 - 1150 P Rtiiey ROlM TR R 26'30 _ 28'78
Graphics Tablet Manual . . ... ... .. 5.00 - 5.00 ZAO'RO'::\D::OS\UO = 298 = 690
Silentype Manual . ... .. ... ... 3.00 - 3.00 X T ’ _ ]
DOS 3.3 Manual ... .. ..eo . 500 — 500 e N ST, el 4
Pilot Language Reference Manual. . . 9.00 - 9.00 ::;:':Ie sles Sl g e R 2;3 . 2;0
Pilot Editors Manual . .. .......... 7.00 - 7.00 Serial Installation Manval . . 690 _ 690
HEWLETT PACKARD GP/IO Manval .. ... ... ... 690 - 690
HP-80 Series Mainframes NETT VAT TOTAL BCD. Mor\uo| .................. 6.90 -~ 6.90
PR R e . . . ... 148635 22295 1709.30 P°'°"e|'. Printer M°“°°'|~‘-s ~~~~~~ : 6.90 - 690
HP-85 Computer. .. ... ......... 214695 32204 246899 Application pac
16K Memory Moddle. . .. ... ... 194.88 2923 22411 S'OI:\dOrd. P.ock ................. 64.33 9.65 7398
ROM Drawer . . ..o 2973 4.46 34.19 Basic Training . ................. 64.33 965 73.98
General Statistics . .............. 64.33 9.65 7398
Mass Storage ROM . ... .. ..... .. 98.19 1473 11292 Finance...o......ooovnnens g3k 945w JiuS
Plotter/Printer ROM. . .. .. ........ 98.19 1473 11292 Math.. ... B R odl e
Input/Output ROM. . . .. ... ... .. 19977 2997 22974 | CircuitAnalysis ... o M
Matrix ROM ... ..o 9819 1473 11292 | Games....... s - ™ S
@ New Advonced Programming ROM ~ 98.19 1473 112,92 Cipe I Nl - - CEEST | N R
Assembler ROM ... ... ....... 19977 2997 22974 TextEditing. .. ... CaE e
Interfaces & Accessories Wave Form Analysis. .. ... ..... .. 64.33 965 7398
HPIB. o 26094  39.14 30008 | BasicStatdData...... @a38  Pogt ian
RS232 Serial Int.. ............... 26094 3914 30008 Regression Analysis.............. edSiim _705mm
OO . ceeeveecnneeiimen 3gie1 5028 88549 | ~OEphicHEsenfutioh. . ... ... 13048 2858 SO
BCD. 33521 5028 385.49 VisiCo|.c Plus ................... 135.44 2031 15575
Parallel Printer Int.. .. ............ 19977 2997 229.74 S BiscUnit 13544 2031 15575
HP-1B 1/2 metre cable ..."....... 4700 705 5405 B SRPER Iy
HP-IB 1 metre cob|e ............. 47.00 705 5405 DUO' MOS'GF'(SAO K BY'GS) 5/4 DISF. ]69300 25395 194695
HP-IB 2 metre cob|e ........... 5000 750 5750 DUO' Add-On (540 K bytes) 5'/4 pISC ]48984 22348 171 332
HP-IB 4 metre cable ... . 57.00 855 6555 Single Master (270K bytes) 5% Disc 101580 15237 1168.17
Plotter & Accessories Single Add-On ... ... ... .. SRR 858.78 128.82 987.60
T 161900 24285 186185 Dual Moster (2400K bytes) 8” Disc 451500  677.25 5192.25
Personality Module .. .. .......... 496.00 7440 570.40 Dual Add-On (2400K bytes) 8” Disc  3821.00 573.15 4394.15
Bt lanep Kt .. .......... 83.00 12.45 9545 Single Master (1200 K bytes) 8" Diss: 3299.00 49485 379385
Biging Siaht. . ... ........... 27.60 414 3174 Single Add-On (1200 K bytes) 8" Disc 2605.00 390.75 299575
me| Conying Cose ............ ]5].80 2277 ]7457 F|ex|b|e DISC 5V4 (POCk Of ]0) ...... 5050 776 58.08
100 sheetsEngl . ............c.. 483 072 555 Flexible Disc 8” (Pack of 10) ... 7o Q7S S
100 sheets Mefric. ... ........... 483 072 555 Graphics Tablet 10eRE 2UShe 138925
50 sheets blank (EF) ............ 276 041 317
50 sheets blank (A4). .. .......... 2.76 0.41 317

% Send for free 24 page book brochure
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SHARP # Two year guarantee NETT V.AT. TOTAL NETT V.AT. TOTAL
PC 1211 Conversational Spanish. . . .. ....... .. 2826 424 32.50
Conversational Italion. . ... .. ... .. .. 28.26 424 32.50
PC1211 Pocket Computer . ..... .. 69.52 1043 7995 Music ComposerROM ... ... ... .. 28.26 424 3250
CE121 Cassette Interface. ... ... .. 11.00 1.65 1265 Touchtype . .. .vo o 1300 1.95 1495
CE122 Printer/Cassette Interface . .. 5213 782 5995 Clleler- - . -1 BFE- - e 1474 221 1695
CSR 700 Paper Rolls (40). ... ... .. 5.00 75 575 Graphit. ..o . 1039 156 1195
EA 8OOR Ink Ribbons .. ... 1.80 27 207 Statistics ... ... 10.39 156 1195
MZ 80K Eng. Czar. . ... ... ... ... 7.78 117 8.95
MZ 80K Computer 48K . . . ... ... 347.00 5200 399.00 Hangmon ... . ................. .. 778 1.17 8.95
MZ 80FD Dual Disks. . . .. ........ 560.00 8400 644.00 Kingdom............... ... ....... 778 117 8.95
MZ 8OP3 Dot Matrix Printer. . . .. .. 365.00 5475 41975 States and Capitals . ... ............ 7.78 117 8.95
MZ BOF /O Disk Interface . . .. .. .. 52.00 7.80 59.80 States Europe . . ... .......... 5. .y 778 117 8.95
MZ 80 FMD Master Disk Seram .. ... 11.26 1.69 1295
and Manual ... 2000 300 23.00 Telelink ROM .. ................... 13.00 195 1495
MZ 80 F15 Disk Cable. .. ........ 8.00 1.20 9.20 Asteroids ROM. .. ... ... . ... .. ... 2604 N 2995
MZ 80 FOS Extra Disk Cable. . . . . . 7.00 1.05 8.05 Bask/BallROM. . .......... . ... ... 21.30 3.20 24.50
MZ 80 I/O Expansion Box........ 96.00 1440 11040 Blackjack. . . ... 7.78 1.17 8.95
MZ 80 BM Basic Manual . .. ... ... 6.60 - 6.60 ChessROM. ... ................... 21.30 3.20 24.50
MZ 80 TIOB Basic Tape . . . . ...... 9.50 1.43 1093 Miss. Comd ROM .. ........ ... ... .. 26.04 391 2995
MZ 80 T20C Machine Language. . . 18.00 270 2070 Space lnv.ROM ... ... .. ... ... 2130 320 24.50
MZ 80 TU Assembler . .. ......... 36.00 540 4140 Space bnv.. . ... 11.26 1.69 1295
MZ 80 VO - 1 Universal Interface Card 4000 600 46.00 @ Star Raiders ROM 2604 391 2995
MZ 8T70 AE FDOS for MZ 80K . . . 67.00 10.05 77.05 Super Breakout ROM . . ... ... ... . .. 21.30 320 24.50
MZ 8T70BE Basic Compiler Assembler Editor ROM. . ... ... ... ... 30.00 4.50 34.50
for MZBOK . ............... 4000 600  46.00 Plot ROM. .. ... 4304 646 4950
fAZ 8’[848EBPOSCO| for MZBOK .. . .. 40.00 6.00 46.00 Microsoft Basic . . . ... ............. 43.04 6.46 49.50
y 4 Technical Notes .. ................. 1474 - 1474
MZ 80B Computer 64K . . ... ... .. 109500 164.25 1259.25 Operating System Lists. . . ... ........ 9.52 - 9.52
MZ 80 FD Dual Disks. ........ e 4 560.00 84.00 644.00 DOSUlists . ... .. 261 - 261
MZ 80 P5 Dot Matrix Printer . . . . .. 387.00 5805 44505 DOS2Manual. . ......... ... ... 6.04 - 6.04
MZ 80 P6 Dot Matrix Printer . . . . . . 440.00 66.00 506.00
MZ 80 Fl Disk Interface .. .. ...... 94.00 1410 108.10 V| DEO GEN'E
MZ 80 MDB Moster Disk and Manual 3000 450 34.50 . ... 27900 4185 32085
MZ 80 F15 Disk Cable. ... ....... 800 1.20 9.20 EG3013 Exoand
. ponder.. ... ... ....... 185.00 2775 21275
MZ 80 FOS5 Extra Disk Cable. .. ... 700 1.05 805 EG3013 Expander + R5232 215.00 3225 24725
MZ 80 BJC Disk Cable Jointer . . .. . 1500 225 1725 mak il ol " ' ' ‘
. emory Board S100 .. ....... .. 105.00 1575 12075
MZ 80 EU Expansion Box. ... ... .. 47.00 705 5405 Single Disk Drive 215.00 3225 24725
MZ 80 GMK Graphics Option. . . .. 112.00 1680 12880 D g| Disk Dri (AOT ) k) """""" 4]0'00 61.50 7]' 0
MZ 80 /O-2 Universal Infeface Card 4000 600 4600 e ' 20 4
rive Cable. . ........ .. ... ..... 17.00 255 19.55
MZ 80 T1IOC K — B Converter. . . . . 7.00 1.05 8.05 4 Drive Cable 3200 480 36,80
MZ 8 BDO2 FDOSfor MZ 80B. . . . . 67.00 10.05 7705 Printer Cable. ]7'00 2'55 ]9'55
MZ 8 BTO3 Basic Compiler for MZ80B 40.00 600  46.00 Parallel lnterf;:.c;z.E.(.;s.O.l.é; """""" 33'00 4'95 17'95
MZ 8 BTO2 Pascal for MZ 80B. . . .. 40.00 6.00 46.00 soond Kit .. ‘ 10,00 1.50 11.50
Fitting Above .. ... ... ... Ceen 5.00 75 575
ATARI L?wer CaseKit .. ... .............. 33.00 495 3795
Fitting Above . . ... .. ... ... .. ... 500 s 575
400 16K Computer .. .............. 300.00 4500 34500 Keyboard Update Kit. ... .......... 3.00 45 3.45
800 16K Computer . ............. . 560.87 84.13 64500 RS232 Interface . .. ........... .. ... 52.00 7.80 59.80
410 Tape Recorder ... ....... .. .... 43.48 6.52 50.00 Video Genie Cassette Software
810 Disk Drive.. . .. P 300.00 4500 345.00 Space Invaders. ... ... ... ... R 13.00 1.95 1495
822 Thermal Printer . . .. ...... ... .. 230.43 3457 26500 Asteroids. ... .............. ... 8.75 1.31 10.06
825 80 Column Printer. .. ........... 478.26 7174 550.00 Golden Baton. .. ............ o 875 1.31 10.06
850 RS232 Interface . ... ........... 117.39 17.61 135.00 lostinSpace. . ................... 875 1.31 10.06
16K RAM Upgrade ... ............. 5652 848 6500 Space Eye.. ... ................... 875 131 10.06
LightPen. . . ... ... ... 3913 587 4500 Books for Video Genie
::«::: ;’:::lce:s -------------------- :gjg :g; lg-gg kf.i’:;‘;l% 'I;e;eAI Sl: gﬁSlE lz':h[')ovid Lien ... oo 12.40
.................... . . J 3
W Cal2y SE e naaaasnhan e s aanc 8.26 124 9.50 Video Genie SystemYSemce Manual ... ... ... ggg
Printer Cable. .. ................. .. 2478 372 2850 Th way 1o progr BASIC the Video Gen
Interface Cable 2043 307 23.50 b eJZ::yongYJuc(; pl;)e?o?\:mmg " vsing the Video Genie Sys;e(;‘(‘)
R$S232Cable. . ................... 20.43 3.07 23.50 ’ 4
Moritor Cable ... ............ 2043 307 235 | PRINTERS
Thermal Paper . ... .. ............. 3.48 52 400 e
Master Disk. .. ... 1391 209 16.00 Microline80 ........ ... ... . 29500 4425 33925
5 Blank Disks .. .. ... 1391 209 1600 { ®New Microline 82A 39500  59.25 45425
Word Processor. .. . .. ... ... 7391 11.09 8500 Microline 80 Tractor. .. ........ ... .. 4500 675 5175
Inv.Prog. 1. . 1039 156 1195 Diplomat Card (Apple-Microline). . . . . 8500 1275 9775
Conversational French . ... ... ... .. 28.26 424 32.50 L Microline Ribbons .. .. ... ... . 225 34 259
Conversational German . 2826 424 32.50 :

ICROCOMPUTER

* Send for free 24 page book brochure

PCW 9




Terms & Conditions

Laskys is the largest specialist Hi-Fi chain in Europe, in July 1980 they acquired Microdigital —

NETT V.AT. TOTAL

Epson an independent, specialist microcomputer stare bosed in Liverpool. Since then specialist
MX80 T Newtype 2. 41500 62.25 477 .25 microcomputer departments have been set up within selected Laskis stores under the
MXBO FT/1. oo 399.00 5985 458.85 Microdigital name, these have now been renamed Microcomputers at Laskys.
Ouwr Conditions of Business
@ MXB0 FT Newtype 2. 465.00 6975 53475 In addition 10 cash we accept Access, Barclaycard, Stereo Club, Americon Express, Diners Club ond cheques covered
. by o bankers card
RAGKTION, L8 - 575.00 8625 661.25 Official orders over £50 are welcome, with normal 30 doys credit extended 10 bona-hde commerciol and
All prices, specifi ard terms are subject to dhange without notice ot the discretion of
the management Offers subiect 1o availabilty.
Epson Interfaces All previous Microdigital Advertisements ore superseded by this. Noi all stores cory every adverfised item_ Prices
correct at time of going ta press £ & O
Epson/Sharp Cassette. . ... ........ .. 65.00 975 7475 Codpuk Retoilers Aetatios
Epson/Sharp Disk . .. ............... 120.00 1800 138.00 z;l::::\:"i’;l’::g:‘“f;"z:$c°""°”"’ feglen O e of leoding micro-computer
The purpose of the Association is lo maintain and improve standords of trading ond customer support within the
Epson/Apple. . ... ... 85.00 1275 97.75 industry ond to present the indusiry’s cose 10 the outside world. The Assaciation also acts o5 a forum where members
Epson/TRS 80 Bus. . ................ 59.00 8.85 6785 can discuss common problems.
. A M"ov Guarantes
Epson/TRS 80 Expansion . ........... 2500 3.75 2875 roducts are wu‘:enled against defects in material and workmanship for o period of one year from the date of
. pur( ase, two years for Apple and Sharp products.
Epson R'bbons """""""""" 7.00 105 8.05 During the warranty penod, the company will repair {or of its own option, replace) at no charge, components thot
Epson MX100 Ribbons _______ 8.50 128 978 prove defective This is provided the proJuc! is returned. shipping prepaid, or by person, stoting when it was bought

ond enclosing proaf of purchase
This warranty does not apply if, in the opinion of the company, the product has been damaged by accident, misuse or
misopplication

@ Seikosha GPBO . 19500 2925 22425 | (osys Sremsodb

~ the handy way 1o buy, trom taskys Multiply your monthly payment to 24 1o find out your credit mit. For instance,
for the minimum monlhly payment of €5 you would get credit up to €120 In some cases you may be able 1o get

Seikosha Interfaces nstont credit by paying @ deposit of 10% of a purchase price. Current Stereackub interest rate is 2.75% monthly
equivalent to an APR of 38.5% Rates may vary.

Seiko/Apple .. ... ... 59.00 8.85 67.85 f you pay by Barkers' Order, aport from the exira convenience, you'll enjoy o LOWER INTEREST RATE — currently

! 2.45% monthly, equivalent to an APR of 33.7%.
Seiko/Pet . .. ... ... 59.00 885 6785 As o Stereoclub member we'l send you r;guluv news ond erciurs from Lasky's Loky's Stereoclb

F baobly the best thing that's b to Mi i the i i he chipl

Seiko/Video Genie (EG3016)...... .. 33.00 495 37.95 ::: o.:.«e euling o asprsneclls Seeameu e nisle Mgy Mg
Seiko/RS232 .. .. ... ... ... ... .. 7900 11.85 9085 If you ore unable to get 1o @ Laskys shop then you con buy your requirements from our Mail Order Department at:

. . MICROCOMPUTERS AT LASKYS MAIL ORDER DEPT. FREEPOST (No sramp required) LIVERPOOL L2 2AB
Seiko/TTL Serial ... ............... 43.00 645  49.45 e A oo { pieatigd)

. 1. Allow one week for personol cheques o clear.
Seiko/IEEE 488 . ... ............... 59.00 885 67 .85 2. A4 E) php 1o orcers under £10 ) i i

s 0 3. Canioge free on orders over €10 within Mainlond UK Overseos add 15
Sento/Sh;brz (Disk) ................. 59.88 82(5) 67.83 Tueonone raars -
Seiko 'Ri NS 4 J 4.6 Just give your credit card rumber and reguirements on our 24 hour 7 day

""""" Ansoohone Service: 051-236 0707 Mail Order Manageress — Lyn Major
Seiko Paper 8%2" x 11" 2000 Sheets. . . 12.00 1.80 13.80 Head Office
1411, " Accaunts, adminisiration and enginwering are al:

Paper 9%2"x 11" 2000 Sheets. .. .. .. 12.00 1.80 13.80 Merocommoians ot Lotk 14 Case Sreet, Uiverpos L2 OTA Telephons 051-227 2535
Paper Delivery . ................... 3.00 A5 3.45 General Monager: Bruce Evenss, Operations Manager; Graharh Jones

VIDEO MONITORS Mall Order Form ;

Mail Orders to: MICROCOMPUTERS AT LASKYS

e e 128 A wiE l MAIL ORDER DEPT. FREEPOST LIVERPOOL L2 248 |

reen. . .........ccc.... d J |

VMI29 12"B/W. ... 183.00 2745 21045 Office Use TGoods i) Price

nl =
VM906 9" HI-RESB/W. .. ... ... .. 150.00 2250 172.50 l Cily l
VMONOAGABANE .. . . oo 125.00 1875 14375 1
10" B/W Monitor. . .. .............. 85.00 1275 9775 I 2 I
GoiblesRRINENN B 500 75 575 ! )
Colour Monitors 14" Newl 3 I

@ MP 14N (NTSC} TTLRGE . . ... .. .. .. 285.00 4275 32775 i

©MP 14P (PAL)TTLRGB ... ... ... . . 28500 4275 32775 4

{ ; i

SUNDRIES i : L f

________ 12.80 1.92 1472 VAT in this ad has been calculated at the rate to
828 x:::: gzgg:::z: Z ::g ________ 17.30 2.60 1990 l of ]52/0 c::en' ot the fime of writing. ordersunder €10} |
Mini Floppy Head Cleaning Kit. . . . .. 19.50 293 2243 Please allow for any changes. — !
Cl15 Cassetfe ... ..o 80 1z 9 . R I
........ .20
E:g g:::::::: gg: ;8 jjjj - 2300 3.75 2875 If you require a Stereo Club application form tick this box d
€15 Cassettes Box 100 ... ... 4500 675 5175 I ______ . I

@ C15 Cassettes Box 1000 . 37000 5550 42550 Access: 5224 CT [ I T T 1 [
Mini Floppy SS/OD. ... ... .. " 250 38 2§ gg I I
Mini Flo SS/DDx 10 ... .. o 20.00 00 ]

Mini Floppy SS/DD x 50 .. o g7s0 1313 10063 Barclaycard: 4929 [T T IL T T 1 L I 11

Mini Floppy S$/DD x 100 ... ... ... 15000 2 , _ ,

M::: Fﬁzg DS/DD)T _______________ 4.00 60 460 I American Express/Diners Club/Stereo Club No ... ... ... ... . '
Mini Floppy DS/DDx 10.. ......... 33.00 495 37.95 .

Mini Floppy DS/DD x 50 . . ... ....... 15000 2250 172.50 I Expiry date: I
Mini Floppy DS/DD x 100. .. .. ... ... 27500 4125 31625

®4116,200NS. . .. .. 66 10 76 Name:

@®2114, 300 NS. .. 130 20 1.50 X I
Tl Programmer Cale.. . ... ........ ... 45.00 675 5175 Address b
Paper 8%2" x 11" 2000 Sheets. . ,. ... 12.00 1.80 13.80
Paper 9%2" x 11" 2000 sheets . ... ... 12,00 1.80 13.80 ; :

Paper Delivery .................... 3.00 A5 3.45 Post Code:

l';r(doy)
= rNER PCW/1/82
I H B B B B B B B R N |

‘ Laskys, the retail division of the Ladbroke-Group of Companies
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ADD REAL POWER AND VERSATILITY TO YOUR

Announcing two new peripherals for both
professional and personal use.
INPUT-OUTPUT PORT:

16 digital outputs, 8 digital inputs, 6 peripheral
selects, 24-line programmable input-output port
which plugs directly into your ZX81. This makes
available the following applications. . . and many
more!

e.g. Switching operations — relays, cassette
recorder, model railway control, light sequencing,
solid state buzzers, LEDs, 7 segment displays,
domestic appliances etc.

Sound output — plug into your hi-fi for variable
frequency sound.

Input operations — joysticks, switch closure,
light presence etc.

FEATURING
Stackable connector allowing further peripherals
to be added, e.g. 16K RAM pack and printer.
Unique experimenter area giving space for relays,
1.C’s etc.

On-board test LED and buffer.

Simple expansion to ADCs, DACs, etc, using
peripheral selects.

Simple to operate using PEEK and POKE
statements, ready built and tested. . .
ONLY £22.50 inclusive of applications — pro
gramming manual and money back guarantee
if not satisfied.

Add £1 post and packing.

WE TURN ELECTRONIC
TYPEWRITERS INTO
COMPUTER PRINTERS

8 CHANNEL ANALOGUE TO DIGITAL CON-
VERTER, 8 LINE DIGITAL OUTPUT AND
5 LINE PERIPHERAL SELECT PORT

This will measure up to 8 input voltages to an
accuracy of 0.39% (8 bit), enabling the monitoring
of e g. light intensity, temperature, sound level,
voltage level, position, moisture, strain, gas; in fact
almost any transducer output may be readily inter-
faced to your ZX81 with this unit.
Applications include — ALL those of our input-
output port and the following. . .
Industrial and Laboratory use: data acquisition and
logging, system control and monitoring, feedback
systems and experiment control.

Home use: central heating and water heater control,
greenhouse and fish tank temperature control,
humidity, soil moisture measurement, intruder
detection and deterrents etc.

The list is quite endless, limited only by the user’s
ingenuity!

FEATURING
All the features of our input-output port
100 us conversion time and adjustable input
sensitivity.

ONLY £38.20 inclusive of applications
programming manual and money back guarantee

if not satisfied.
Add £1 post and packing.

FOR FURTHER INFORMATION SEND SAE TO
MPUTER.

If you have one of these, your local typewriter/computer dealer
can arrange for the upgrade.

The discom upgrade enables most popular electronic typewriters
to communicate with any micro computer.

Interfaces fitted as standard on each machine are: RS 232,
Centronics IEEE.

SILVER REED

* Interfaced machines are available from your local dealer.

Pleasend me more details
Name
Y

Address

Old Manor Farm, Ashton under Hill

Worcestershire

OLIVETTI Telephone (0386) 881962

Telephone
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* * *

BUS *

* *

(BUSINESS EFFICIENCY)
WIDELY USED IN U.K/FRANCE/U.S.A. 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=NAMES AND ADDRESSES 13=STATEMENTS

02=STOCK CONTROL 14=TAX REPORTS

03=OPENSALES LEDGER 15=AGED ANALYSIS

04=0PEN PURCHASE LEDGER 16=MANAGEMENT ANALYSIS

05=GENERALSALES LEDGER 17=CASHFLOW FORECAST

06=GENERALPURCHASE LEDGER 18=PARAMETER SECTION

07=BANKUPDATE 19=DIARY REMINDER

OB=USER DATABASE AREA 20=COMPUTE FUNCTIONS {+)

09=INVOICE CREATION 21=FILE MAINTENANCE

10=0RDER FILES 22=CALLOTHER PROGRAMS

11=TEXTFILES 23=AUTOMATIC DRIVE{+}

12=EMPLOYEE FILES 24=DISK SWAP/EXIT SYSTEM

WHICHOPTION {LEVELB.0Oat 975.00)
(LEVEL9.00a1 1075.00)

SUB-MENU EXAMPLES:

> Quit or .Random or .Sequential or .Key sorted field or .Other functions
> Quitor Allor .Partor.Specific

> Quitor.Fastscreen or.Slow screen or .Rapid print or .Pausing print

> Quitor.Continue or Amend or .Delete or .Print

> Quitor .Double entry or .Alter filename or .Echo input or .Print options
> Quit or .Mail ticket or .Columnated or .Raw dataline

> Quit or .Add or .Subtract or Multiply or .Divide

> Quitor .Greater or . Smaller or .Cross refer two files

+% SUPER-BUS ##% ANEW HIGHER LEVEL OF THE ABOVE PACKAGE .:AEBEEN REDUED
IN SIZE BY 50 PER CENT TO A SINGLE 15K BASIC PROGRAM, MAKING ALL FILE RETRIEVALS A
MATTER OF NANOSECONDS WORKS UNDER COMPUSTAR FOR COMMON DATA RETRIEVAL

SUPERBRAIN

SuperBrain users get exceptional peformance for just a fraction of what they'd expect
10 pay Standard SuperBrain features include two double density mini-floppies with
350K bytes of disk storage 32K of ram memory {expandable to 65K} 1o handie even the
most sophisticated programs, a CP/M Disk Operating System with a high powered
text editor, assembier, debugger and a disk formator And. with the SuperBrain’s S-100
bus adaptor. you can add all the programming, power you will ever need almost any
type of S-100 compatible bus accessory

SuperBrain's CP/M operating system boasts an overwhslming amount of avaiable
software in BASIC. FORTRAN, COBOL. and APL Whatever your apphcation  General
Ledger Accounts R bie, Payroll, y or Word Pr 9 SuperBrains top
1n the class And the SupetBrain QD boasts the same powertul performance but also
features a double-sided drive system to render more than 700K bytes of disc storage

LEVEL 1000 2221475000 a0

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 FIELDS FILE where on the screen Twin Z-80 micro-processors 1o insure efficient data transter 1o
ARCHITECTURES CAN BE DESIGNED WITH COMPLETE FREEDOM OVER THE LINGUISTIC auxdary peripheral devices Dual unwersal AS-232 communications ports for senal
CONVENTIONS ASSIGNED TO EACH FIELD. THE FILE THEN CAN STORE 32.000 RECORDS WHICH dbtat And a single-board design tomake servicing asnap!

CAN BESEARCHEDBY THERANDOM ACCESS NUMBER(RETRIEVED INLESS 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

and afull 64K or AAM All standardt

Whatever model you choose you Il appreciate the careful attention given 10 every
engineering detail A full ASCII keyboard with numeric pad and user-programmable
1 keys A glare. ly focused. 12-mch CAT for sharp images every-

GRAMA (WINTER) LTD/G.W. COMPUTERS LTD. ARE THE PRODUCERS OF THIS PACKAGE WHICH IS UNEQUALLED FOR TS LEVEL OF
TOTALINTEGRATION, LINGUISTIC FLEXIBILITY AND MAXIMISED DISK/MEMORY CONSERVATION
AUTHOR TONY WINTER (M.D.;B.A Lit; B.A. Hon. Phil; and Lecturer).

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 CHOSE
THEBESTSYSTEM WE SELL.

SUPERBRAIN SUPERBEXIN COMPUSTAR COMPUSTAR PRINTER PRINTER

450.00
795.00
450.00
1395.00
1695.00
1595.00
1695 00
1895.00
2195.00
6§75.00
FREE

2750.00

1950.00
2395.00
4596.00
495 00
49500
2250.00
3250.00
135.00
750.00
150.00
1250.00

1950.00

64K + 320K DISK
64K +700K DISK

64K +6.3M DISK
EMULATOR TERML
INTERTUBE Il TML
5.7 MG CORVUS DSK
11 MEG CORVUS
CORDLESS PHONES
HIGHRES S/8 GRAPH
TRACTORS
SHUGART 5 MEG DSK

SYSTEM 1
64K + 750K DISK

64K MDL1OVPU
64K MDL 15 PRNT
64KMDL20VPU
64KMDL30VPU
64K 5 M8 VPU

10 MEG INTERTEC
32 MEDINTERTEC
96 MEG INTERTEC
BUS PROGRAMS
BUS MANUAL
S100 CONTROLLER

1695.00
1595.00
249500
2795.00
4B95.00
3250.00
7950.00
B500.00
975.00
25.00
750.00

4595.00

OKIMICRO-80
OK{MICRO-83
EPSON MXBOF/T
TEXAS810
DIABLO 630
NEC 5530
NECS5510
NEC 5525
QUME5/55
DBMS 2
CP.M(TM)

SYSTEM3

SYSTEM 2

CRT & S100BUS
IN1‘ARCHIVES UNIT

64K +7.3 MEGABYTE CORVUS
MICRO-WINCHESTER & CRT
IN 1 SUPERBRAIN UNIT

64K + 1.5 MEG

CRT AND TWIN 6"

IN COMPUSTAR

MBASIC 80

CIS COBOL
MAILMERGE
DATASTAR
DBMS(DATABASE)
DBMS {(EXTENDED)
MSORT & DSORT

FORTRAN-BO
PASCALUCSD
SUPER SORT
BASCOMPILER
SUPER CALC{CPM}
BUS VER 8.00
LETTERIGHT

OUR PRICE INCLUDES FREE
TRAINING SESSION
CABLES

EXTENDED WARRANTY IF REQUIRED

CPM HANDBOOK

10% ALLOWANCES AGAINST
DELIVERY

6/12 MONTHS WARRANTY
RIBBONS & THIMBLES
BASIC MANUAL

COBOL-80
WORD-STAR
CBASIC
MAGIC WAND
T/MAKER
BUS VER 9.00
UTILITIES

32000
250.00
75.00
190.00
150.00
1075.00
756.00

ANY SOFTWARE ABOVE 5-50 DISKS * ° * * * * °

24/48 HOUR REPAIR

MANUALS

2000 SHEETS PAPER

IF YOU WISH TO MAKE THE WARRANTY TO t YEAR THEN ADD 5% OF HARDWARE COST. OTHERWISE NO MAINTENANCE SCHEDULE. SIMPLY AD-HOC CHARGES

AFTER WARRANTY EXPIRATION, SAME QUALITY SERVICE.{SITE MAINTENANCE ON APPLICATION)

MAILADDRESS GW COMPUTERS LTD. 55 BEDFORD COURT MANS., BEDFORD AVENUE. LONDONW.C.1
LONDON TELEX 892031 TWC G BOSTON OFFICE TELEX 94-0890

DUE TO LONG TERM CONTRACTUAL COMMITMENTS, WE ARE ONLY GIVING RESTRICTED DEMONSTRATIONS BY APPOINTMENT AT

ONEOROURLONDON OFFICES. WE EXPORT TO ALL COUNTRIES, AND TAKE AMEXCO, BARCLAYCARD AND ACCESS
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 CALLBACK ANYWHERE IN THE WORLD.
OR SIMPLY LEAVE YOUR ADDRESS AND WE'LL MAIL YOU A STANDARD INFORMATION PACK.
MAI1I. ADDRESS 55 BEDFORD COURT MANSIONS BFDFORD AVENUE LONDON wW.C1
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COMPUSTAR
TERMINAL.

COMPUSTAR
HARD-DISC

***ALL YOU NEED FROM A COMPUTER SYSTEM***
DATABASE MANAGEMENT + WORD-PROCESSING+MODELLING+DIY INTERPRETER+SERVICE

NORMALLY

1950.00
475.00
25.00
235.00

TWO TYPICAL PACKAGE DEALS

O1-SUPERBRAIN 64 KRAM 320K
02-EPSON MX 80 FT(OR SIMILAR)
03-CABLE

04-12 MONTH WARRANTY
05-DELIVERY IN UK. 40.00
06-TRAINING SESSION 50.00
07-CPM HANDBOOK B.75
08-50 BASIC EXERCISES 8.75
09-BOX PAPER (2000 SHEETS) 20.00
10-DBMS2 (DATABASE) 575.00
11-MAGIC WAND 190.00
12-MBASIC-80 150.00
13-SUPER CALC 150.00
14-40 MEMOREX DISKETTES 114.00
15-DOS+ AND DIAGNOSTICS 125.00
16-MSORT & DSORT 75.00
17-RECOVER + AUTOLOAD 25.00
18-INSTANT BASIC 9.00

4225.50

sesssasssssassnsessssennsnsnns

OUR PRICE****2995.00" "

T R T T T

NOT INC VAT)

NORMALLY

2395.00
1695.00
25.00
410.00
50.00
50.00

01-SUPERBRAIN 64K RAM 700K
02-NEC 5510 (OR SIMILAR}
03-CABLE ADAPTOR

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

07-CPM HANDBOOK

08-50 BASIC EXERCISES

09-BOX PAPER (2000 SHEETS)
10-DBMS2 (DATABASE}
11-MAGIC WAND

12-MBASIC-80

13-SUPER CALC

14-25 DYSAN D/SIDE DISKETTES
15-DOS+ AND DIAGNOSTICS
16-MSORT & DSORT
17-RECOVER+ +AUTOLOAD
1B-INSTANT BASIC

6220.50

DR T P Y T

OUR PRICE"

(NOT INC VAT)

EXTRA SPECIAL SUPERBRAIN PROGRAM MAIL ORDER OFFER OF THE 5 MAIN PROGRAMS DBMS2 + SORTS +
MAGICWAND+MBASIC 80+SUPER-CALC NORMALLY 1140 POUNDS

OUR PRlCE..........595.00..........+ VAT

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 MAINTENANCE IS ALSO AVAILABLE AT 25.00 MINIMUM {(LONDON) 50.00 MINIMUM ELSEWHERE IN U.K.

PLUS MILEAGE.

***THE NEW DBMS (DATABASE)****

DBMS2 is arecordrelational as well as a file relational database management tool that is
capable of being at different times, many different things. The one core program can
be setup toperform tasks normally associated with the following list.

Cashflow
Letter writing
Filing

Profit analysis
Mathematics
Tabulate values
Editrecords

Budgeting
Address mailing -
Time recording
Hospital indexing
General analysis
Employees records
Sortfiles

Accounting

Stock control
Simulations
Calc-type predlctions
Bureaux services
Answer what-if's
Print reports

Within hours perform all the above in French or German.

The list is as endless as that which meets the requirements of your own imagination.
Within the appropriate frames of reference you could ask questions like the
following.

Find someone whose name begins with W, who is either in London or Birmingham,
and available for work at a salary of less than 10,000.00; and is under 40 years of
age, not married, of ¢redit worthiness grade 1, with a car, prepared to travel, and
who likes horses. does not mind the hours he works, is congenial and has good
references. When you find such persons produce a printed list of them showing their
names, telephone numbers, and what their salaries are as well as their salary ifincreased

by 10% and show their availability for work. At the end of the.list enumerate the total of
such persons.

Find all stock items that are codes micro-computers that are either in warehouse 1 or
warehouse 2, where the quantity on hand is more than 50 units, the cost is tess than
1000.00, the selling price higher than 2000.00; that are not in cartons, bought from
supplier 52, allocated more than 20, rated for tax at .15% and weigh less than 50 Ibs.
When you find such categories then print a report showing the description, cost price,
quantity on hand, lead time for refills, what the selling price should be if raised by 12.3%
as well as the profit in either per-cent or round figures of that projected selling price.

Find all patients who suffered from cold, that are either girls or women younger than
23 years old. and who live in London at a socio-economic grade higher than 3; do not
smoke; have more than 3 children, are currently at work and where treatment failed
to effect a cure in under 6 days. When yoy find such persons then print a list showing
their age, marital status, income, and frequency of iliness in the past 2 years.

Currently you ¢an ask 5 types of questions 20 times for a single selection criterion, and
then you can compute 10 mathematical relationships between the questions for the
individual as well as for the total number of matches. In all some 60 bits of information
relating to one record or a group of records on simply one permutation of the selection
criterion, with a cross referencing facility as well.

Every word in the system, as well as the file architectures. print masks, and field
attributes, is capable of alteration by you without programming expertise {but with
some thought).

ALL IN ONE PROGRAM FROM G. W. COMPUTERS. THEDBMS2/.

PCW 13
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FOR FAST,

LOW COST LOCAL
/NETWORKS OMNINET

/ T * Omninet is the intelligent way of linking up to 64 differ-
¢ ent microcomputers or penpherals Into a fast, low-cost
/ & local network. And the intelligence is in the

microcomputer-based transporters. These manage the total
network operation, without stealing processing power or
requiring significant software support from the host — and
will interface with a wide range of popular micros, including
Apple, Onyx, DEC'and IBM.

The rest Is simple. Data Is transmitted through twisted-
pair wires at 1 million bits per second. Over 4,000 feet.
Modems will link to the GPO telephone system and
gateways to other networks will bring international
communications to every office.

Other networks just can't match up to Omninet - on
speed, price-or ease of installation. Coaxial-linked systems

are much more expensive, And jobs which have to be
performed by the host computer in other networks —
generating and receiving acknowledgements, retransmitting
messages, and detecting duplicate messages —are all
automatically performed by the Omninet transporter.

Sounds too good to be true? Check it out by phoning
for more information today.

Nottingham 0602 412777

London 01-236 5682/3/4 or write to

Keen Computers, Marketing Dept, HKeen ;
5 Giltspur Street London ECIA 9DE COmputery




The Product:
Apple I
Europlus 48K
The Price:

NETT VAT

67500 10125
Shops & Mail Order

BIRMINGHAM
19/21 Corporation Street, Birmingham, B2 4LP. Tel: 021632 6303.
Moanager: Peter Stollard 300 yards from Bulling Centre.

BRISTOL
16/20 Penn Street, Bastol, BS1 3AN Tel: 0272 20421
Between Holiday Inn and C & A

CHESTER
The Forum, Northgote Street, Chester, CH1 2BZ Tel: 0244 317667. Manoger Jeremy Ashcroft.
Next to the Town Holl

EDINBURGH

4 St Jomes Centre, Edinburgh, EH1 3SR Tel: 031.556 6217. Manager. Colin Droper.
Eost end of Princes Street, St. Jomes Centre

PRESTON

1/4 Guildhall Arcade, Prestan, PR1 1HR Tel: 0772 59264. Manoger: Jim Comisky.
Directly under Guild Holl

MANCHESTER

12/14 St. Mory's Gote, Market Street, Manchester, Mt 1PX. Tel 061-832 6087.
Manager Lesly Jocobs Comer of Deansgote.

TOTAL

w
22/24 West Nile Street, Glasgow, G7 2PF. Tel. 041.226 3349, Manager. David Livingstone
Between Buchannon Street and Central Stotion

SHEFFIELD
58 Leopold Street, Sheffield, S| 2GZ Tel: 0742 75097 1. Manager: Justin Rowles
Top of the Moor, opposite Town Hall.

LIVERPOOL
33 Dale Street, Liverpool, L2 2HF. Tel: 051-236 2828. Manoger: Mark Butler.
Between the Town Hal ond Magistrates Courts.

LONDON

42 Tottenham Court Road, London W1 9RO, Tel: 01-636 0845, Monager: Voss Demosthenis

.
Mail Order

Microcomputers at Ldskys, FREEPOST (No stomp required), Liverpool L2 2AB

Mail Order

IF you are unabie to aet 1o o Laskys shop then you can buy your requirements from our Mail Order
Department ot. Mi¢rocomputers ot Laskys, FREEPOST (No.stomp required), Liverpool 12 2A8
Conditions of Business

1. Allow one week tor personal cheques ta clear

2 Add £1 p8p 'o urders under £10

3. Commiage free on orders over £10 within Moinland UK Overseos odd 15%

Tele phons Orders

Just give your credit cord number and requirements on our 24 hour 7 day

Ansaphone Service 051-236 0707 Mait Order Manageress — Lyn Mojor

MICROCOMPUTERS)

P
Y

776.25

// I Laskys, the retail division of the Ladbroke Group of Companies

Apple peripherals are also competitively
priced at Laskys, and carry the same 2 year
parts and labour guarantee.

Laskys is the largest specialist Hi-Fi chain in Europe, in July 1980 they acquired
Microdigital — an independent, specialist microcomputer store based in Liverpool.
Since then specialist microcomputer departments have been set up within
selected Laskys stores under the Microdigital name, these have now been renamed
Microcomputers at Laskys.

Please send me: Mail Order Form
Qity. Total

_5
=2

Apple Il Europlus 48K — Total Price 776.25

MAIL TO: Microcomputers at Laskys, Freepost {No stamp required), Liverpool L2 2AB
I Delivery free within mainland U.K.

I Name
I Address

I Post Code

I Tel (day)

Access: 5224 O O | e O
Barclaycard: 4929 T 1 1C T 17 1 [ 1 1]
American Express/Diners Club/Stereo Club No

Expiry date:

24 Hr Telephone Credit Card Orders 051-236 0707 PCW/1/81

Official orders welcome with normal 30 days credit extended to bona fide commercial (,ﬁ.

- <

ond govermment organisations.

AME RICAN
EXPRESS

w PCW 15



COBOL the language ot
business.

The language of Micro Focus
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o
Our CIS COBOL prodict kL:‘/ CIS COBOLand
family brings you the FORMS-2 are available
most successful business through our dealers
programming tool ever and distributors for many
devised, COBOL, in a form 8080, Z80 and LSI-11 systems
optimized for today's most including Apple II with Softcard

cost effective hardware, the
microcomputer. Standard COBOL
as defined by ANSI X3.23-1974.

The reliability and performance of CIS
COBOL are strongly emphasized by its’
continued qualification for US.
government contracts. In January 1981
CIS COBOL entered its 2nd year of G.S.A.
certification.

CIS COBOL is powerful but simple to use.
Its screenhandling, dynamic module
loading and fast ISAM let you take full
benefit from micro computer facilities.

Our FORMS-2 utility isa COBOL source
code generator to help you build
interactive applications with ease. Using
our unique demonstration “How to create
a COBOL program in 20 minutes,” you can
quickly try out new application ideas.

And if you are developing software for
resale, the variety of systems running CIS
COBOL offers you a very large available
market.

MICRO
FOCUS

CIS COBOL and FORMS -2 are trademarks of Micro Focus.8080 isatrade-

mark of Intel Corp, Z80 of Zilog, LSI-11 and PDP-11 of Digital Equipment
Corp, Apple II of Apple Computer, Softcard of Microsoft Consumer
Products, CP/M of Digital Research and UNIX of Bell Laboratories.

and CP/M.

For OEM purchase on 8086, PDP-11,
UNIX and other order codes approach us
direct. Qur system transfer technology
has made CIS COBOL first on a number of
processors and enabled us to interface to
30 different operating systems.

For more information about CIS COBOL
fill in the coupon below.

I e e

To: Micro Focus Ltd, David Murray John Tower,
Brunel! Centre, Swindon, Wilts., SN1 INB.
Tel: 0793 695891 (Sales Dept.)

Please send me
[[] A brochure on CIS COBOL
[] Abrochure on FORMS-2
[[] A set of Applications Notes

................... (Qty) CIS COBOL manual(s) at £37.50
(inc. p+p) for which I enclose a cheque
for £

My chief interest is in; (please tick box)
[]so080

(] s086
Junix
(] Apple I1
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6\\0/@ &%@ NOW YOU HAVE AN

APPLE MICROCOMPUTER
D

K ) YOU'LL NEED
W ®

S onnms@

All you’'ve ever wished for in an
information management
system.

OMNIS sets new standards in database programs and levels of
performance that you never believed were possible on a
microcomputer.

@ omNIS is written in UCSD Pascal+, this
means a better structured, faster running
set of programs than could ever be possi-
ble using Basic — We believe that UCSD
Pascai+ is the best microcomputer
language available — OMNIS proves it —

@ OomNIS provides you with a versatile
report generating module that enables
you to define your own reports, lists, mail-
ing labels etc.

@ OMNIS has unparalleled search facilities
to aliow you to be selective. Those hours
of fruitless searching through rows of card
indexes becomes a thing of the past.

@ OMNIS is structured around powerful file
handling modules. These modules give
you the flexibility to store and retrieve
your information in the way that you
want. Full multi-key indexed access is
available to all your database files, you say
what you want — OMNIS does the rest.

@ omMNIS ets you design your own screen
layouts for data entry and inspection —
you may have up to 10 screens per file.

San Drego.

*tracemarks of APPLE Computer Inc.

+ trademark of the Regents of the
University of Catforria,

BARCLAYCARD
Ve welcome Access VisA

OMNIS has an application waiting for it in
every business, school and laboratory and
workshop. Wherever information needs to be
stored and retrieved. OMNIS is available for
both APPLE Il and APPLE ///. We can also sup-
ply OMNIS for use on APPLE microcomputer
networks (yes, with true multi-user record lock-
ing). Trade enquiries welcome.

Ali registered users of OMNIS will be sent FREE
BACKUP disc and you will be kept informed of
all updates and upgrades. Free help will be
given to all registered users via an OMNIS hot-
line.

OMNIS — All you ever wanted

APPLE II* version - £174.00 (incl VAT & pp) &
APPLE [I* version - £225.75 (incl VAT & pp) 4°¢

BLYTH COMPUTERS LIMITED
Wenhaston, Halesworth, Suffolk

P9 FDH

® Registered Trade Mark

4

N\

Iy
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INNOVATIYE
TRS 80-GENIE SOF TWARE

from the projessionals

This is a major new System Diagnostic program for the TRS-80 Models | and Il and, to a slightly lesser extent, for the
Video Genie Models | and |1. The main headings of the tests carried out are as follows: —
ROM
A complete checksum test of ROM.
RAM
Three tests of RAM including a refresh test and a non-destructive test.
Video Display
Three separate tests of the video display consisting of character generator test, video RAM test and video signal test.
Keyboard
Test of keyboard contacts and keyboard memory.
Line Printer
Complete line printer test similar to the video character generator test.
Cassette Recorder Test
Two cassette tests for reading and writing.
Disk Drives
Very extensive tests for the disk drives including drive select disk controller, track seek and verify, formatting, read/
write/verify of all sectors, read/write/verify without erasing ‘of all sectors and finally, a unique disk drive timer test
whereby the number of revolutions of your drive is checked and displayed both numencally and graphically.
RS-232 Interface Tests
Five tests for the connector, transmit data, framing, data loop and baud rate generator.

The above tests, with the exception of the keyboard, line printer and cassette tests, may be carried out continuously in a
cyclical fashion so that intermittent faults can be shown up easily. A 28 page manual is included with this program.

System Diagnostic is valuable for any size memory machine above 4K. Some tests are not appropriate to the Video Genie
and prospective Genie owners who wish to buy the Diagnostic are advised to contact us before purchase. Orders must state
whether a Model | or 11| version is required.

Cassette version £ Disk version
Both prices inclusive of V.A.T. Add 50p P. & P.

MOLIMERX LTD

A J HARDING (MOLIMERX)

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

AMERICAN
EXPRESS

TEL: [0424] 220391/223636 TELEX 86736 SOTEX G

e g

TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 [refundable] plus 50p postage.
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INNOVATIVE
TRS 80-GENIE 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 usefu! 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 Newdos80 which Is a rewrite of Newdos +, adding new utilities 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

1t 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 include 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 until such time as the system
clock matches the time specified. And so on!

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

BACKUP COMMAND FILE FORMAT LCOMM

PATCH RS232 KEY STROKE/MULTIPLIER PRINTER FILTER E

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

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 compatible with LDOS, but we have not 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 alt. LDOS is compatible with either the Tandy or Electric Pencll lowercase
modifications and Scripsit. LDOS is available for the Model | and Model I1i. AModel Il version will be available shortly.

£85.00 plus VAT and £1.50 P&P.

MOLIMERX LTD

A J HARDING (MOLIMERX)

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

TEL: [0424) 220391/223636 TELEX 86736 SOTEX G

TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 [refundable] plus 50p postage.
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 have so many
| so much fun.

Thousands of computers have been programmed
with new games featured in the new Computer &
Video Games magazine.

The results have variously been hilarity, bemuse-
ment and profanity. But always fun.

Some of the games are simply crazy, others
intellectually challenging. But all are straightforward
to program with our step-by-step listings.

You don’t have to be an expert either because you
can brush up (or even learn) programming with our
regular workshop.

It doesn’t matter what kind of computer you use
our games cover all shapes and sizes from personal
Sinclairs to mainframe IBMs.

If you have access to a computer, and you enjoy
playing with it, you'll find something in Computer &
Video Games to tickle your fancy. You can get the
January issue now from all good newsagents.

So go on. _ Have some fun.

\: / subscription. I enclose a cheque/P.O. I

S =\ j for £10,(£20 overseas)for twelve issues.
- L ¥/ Computer & Video Games, Bretton I
. : Court, Bretton, Peterborough PE3 8DZ.
» /

_ (;ompute{- I
& Video Games.
The magazine that

\ | makes computers fun._l
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Retailer
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descriptive
Catalogue:

available
£1 —
deductable
from
first
purchase

FICROCOMPUTER PRODUCTS |

INTERNATIONAL LTD.

CROMEMCO 22D
EXCIDY SORCERER

SOFTWARE FOR CP/M COMPUTERS INCLUDING

COMART COMMUNICATOR RESEARCH MACHINES
COMART EDUCATOR

GEMINI OTHER
TRANSAM TUSCAN FORMATS
SHARP MX AVAILABLE

+ 8" IBM FORMATS

SUPERBRAIN RAIR BLACK BOX

VECTOR M2 SD SYSTEMS

NORTH STAR HORIZON NASCOM

Soft

BYROM SOFTWARE  %ws "o
BSTAM—Ulility to link one microcomputer
to another ailso using BSTAM £95 £6
BSTMS—ULtility to link a micro to a mini or
mainframe £95 £11
COMPILER SYSTEMS
CBASIC v 2.08 £65 £15
CP/M USER LIBRARY
51 Volumes—Price per volume
8" disc (one volume per disc) £4
5" disc (one volume per 2 discs) £8
Index £2
CREATIVE COMPUTING
CS-9001 BASIC Games 1 £14
CS-9002 BASIC Games 2 £14
CS-9003 ADVENTURE 1.0 £14
CS-9004 BILINGUAL Ori_ginal Adventure £14
CS-9005 BASIC Games 3 £14
CS-9006 BASIC Games 4 £14
DIGITAL RESEARCH
(Most formats now available)
MPM 1.1 £195 £20
MPM 2.0 £250 £30
CP/M86 £160 £27
CP/M 2.2 £95 £20
CP/NET £120 €14
SID” £50 £14
ZSID £55 £14
MAC £60 £14
TEX £50 £14
DESPOOL £33 £6
PL/N £300 £27
BT-80 £140 £20
INFORMATION UNLIMITED
WHATSIT (batabase Management System) £80
KLH SYSTEMS
Spooler for CPM systems v3.0 £70 £6
MPI LTD.
MULTIFORTH £72 £20
PAYROLL £500 £15
SALES LEDGER £200 £15
PURCHASE LEDGER £200 £15
NOMINAL LEDGER £200 £15
INCOMPLETE RECORDS £1200 £20
MICAH INC.
CP/M for CDOS Users:
Program to Expand CP/M system to be
compatable with Cromemco CDOS software £65 £6

MICROFOCUS

CiS COBOL version 4.4
FORMS 2 vi1

MICROLOGY

FTNUMB ‘(FORTRAN-BO RENUMBER
& REFORMATTER)

MICROPRO INC.

WORD-MASTER 1.7A
TEX-WRITER 2.6
WORDSTAR 3.0
WORDSTAR TRAINING MANUAL
WORDSTAR CUSTOMIZATION
MAIL MERGE 3.0 (requires Wordstar)
SPELLSTAR 3.0 (requires Wordstar)
SUPER-SORT: Version 1

Version 2
DATASTAR 1
CALCSTAR

MICROSOFT INC.

BASIC-80 5.2
BASIC Compiler 5.3
FORTRAN-80 3.42
COBOL-80 4.01
M/SORT 1.0
EDIT-80 2.0
MACRO-80 3.42
MULISP

MUMATH 2.02

MICROTECH EXPORTS

REFORMATTER
CPM<—IBM
CPM«DEC

MT MICROSYSTEMS

PASCAL MT+ 5.25

PASCAL MT+ 5.25 with SPP
Library Sources

Speed Programming Pkge.

NORTHSHARE

Multi-user system for Horizon Users 5.12

Software Manuat

& Manual

£425
£100

£75
£37

£50

£75

£125
£125
£110
£175
£150

£185
£205

£380
£75
£65
£105
£105
£130

£98
£98

£150
£265
£110
£125

£44

OSBORNE & ASSOCIATES

ACCOUNTS PAYABLE &
ACCOUNTS RECEIVABLE

GENERAL LEDGER

£50
£50

Only

£25
£10

£5

£22
£17
£38
£25

£10
£10
£22
£22
£25
£25

£17
£17

£25
£25

£7

£15
£15

-



QUALITY PRODUCTS FROM THE HOME OF MICROCOMPUTER SOFTWARE

ROOM PCW, 8 CAMBRIDGE HOUSE, CAMBRIDGE ROAD, BARKING, ESSEX 1G11 8NT, ENGLAND

Telephone: 01-591 6511 Telex: 892395

PHOENIX SOFTWARE

ASSOCIATES (For Z80 only)

PLINK—Disc to disc link loader
PASM—Macro Assembler
PEDIT—Line editor with Macros
BUG—Very powerful debug
Package with all the above
PLINK—2 Overlay Link Loader

STRUCTURED SYSTEMS
(All converted to UK Standard)

SALES LEDGER
PURCHASE LEDGER
NOMINAL LEDGER
STOCK CONTROL
LETTERIGHT

ANALYST
(File management Reporting System)

NAD (Name and Address selection system)
QSORT

SUPERSOFT INC.

DIAGNOSTICS 1
DIAGNOSTICS 2
TERM

TDL SOFTWARE
(Technical Design Labs)

BUSINESS BASIC

ZTEL (Text Editing Lang.)
LINKER

DEBUG I (for 8080/Z80)

TINY-C ASSOCIATES

Tiny-C language for 8080, 8085, ZB0 systems

Software Manual
& Manual  Only

£72
£72
£72
£72
£193
£185

£350
£350
£350
£350
£95

£125
£55
£55

£45 £9

£72 £7

£80
£35
£35
£45

£55 £39

BASF DISCS

rice Per
Disc
Ex VAT

£2.40
£2.00
£1.80
£1.70
£1.50

Quantity

1- 50
51-100
101 - 200
201 - 500
501 +

formats on request.

The following formats are available from stock: 8" SSSD
5Y," Soft Sectored, 5'," 10 Sectors, 5" 16 Sectors

Minimum order quantity 10 discs. Orders
must be in multiples of 10. Postage,
Package & Insurance 86p per 10 Discs up
to 50 Discs thereafter 17p per 10. Other

SPECIAL PRODUCT

THE STAR QUALITY FEATURES
OF CALCSTAR

With CalcStar you will be able to manipulate data, either text or
numeric, on a visually orientated display. The numeric data may either
be constant or be dependant on other data. CalcStar has facilities for
editing, formatting, storing, calculating and printing all data. This is a
true electronic worksheet, with 127 columns and 255 rows. Uses

include:-

Balance Statements * Cash Flow Analysis and Forecasting * General
Ledger * Inventory Records * Jobs Cost Estimates * Market Share
Analysis and Planning + Patient Records * Profit Projections # Profit
Statements * Profit Budgeting and Control * Salary Records « Sales

Projects and Records * Tax Estimation etc.
Are you in business?
Can you afford to be without CALCSTAR?

Have a STAR Company. Use CALCSTAR!!!

ORDER INFORMATION

When ordering CP/M software please specify the format you require,

otherwise software will be despatched on an 8" single density disc.

All software items are subject to VAT. Manuals, when purchased separately,

are not subject to VAT.

Please add £3.45 for postage, packing and insurance on each Item

purchased. For overseas please add £6.50 per item.

Most software in this advertlsement is available Irom stock and a 72 hour

return service is thereby offered on most prepaid orders.

These detalls and prices are all current as of November 1981. Qur prices
refiect an exchange rate of U.S. 52.00 to £1.00. Should the exchange rate
vary by more than 5 cents. a surcharge may be added or a discount given.

MAIL ORDER TELEPHONE ORDER vISIT
Send Cash, Cheque. Postal Order, IMO, Access or Barclaycard/Visa
number to Microcomputer Products International Ltd.,. Room PCW,

8 Cambridge House, Cambridge Road. Barking, Essex 1G11 8NT.

All payments must be in Sterling and drawn against a U.K. bank.

MAIL
ORDER

TELE-
PHONE

CREDIT

* VISIT «

Trade
Enquiries
Welcome




NQACOM

Think of Nascom3 as an advanced
personal computer, built to professional
standards and offering the total systems-
versatility needed by enthusiasts whose
imaginations are already ahead of the toy
computer field.

Think of Nascom3 as the powerful heart of

* Housed in strong, stylish case with high a truly versatile educational or business
quality QWERTY keyboard. computer system, with added peripherals and

* 0.7Mbyte floppy disc system available in - ggt?(;(rztsa.nswe i e el S
matching case. Or think of Nascom3 as a custom-

* Full 8K RAM, expandable to 200K with structured industrial control unit, well capable
page mode and RAM boards. of cutting production costs in many key

areas.

* Factory-built options plus additional range Nascom 3; reliable, expandable, affordable
of Nascom-approved hardware and — and backed by one of Britain’s best known
software. engineering groups. Think about it.

Lucas Logic

Nascom Microcomputers
Division of Lucas Logic Limited,
Warwick CV34 5PZ.
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 authorized stockists

semicomps

NORTHERN @B LIMITED
Semicomps_Northern Ltd,,
East Bowmont Street,
Kelso, Roxburghshire.Tel: (0573) 24366

112, Groby Road, Glenfield, Leicester LE3 8GL
Tel: (0533) 871522

MID-SHIRE'S COMPUTER CENTRE

68 Nantwich Road, Crewe, Cheshire
Tel: (0270) 211086

ELECTRICAL ELECTRONIC & MICROCOMPUTING
RETAIL & REPAIR

18 Station Road Lower Parkstone
Poole Dorset BH14 8UB

Tel: Parkstone (0202) 746555

PARKSTONE
ELECTRICS

Amateur radio C.B. radio
MU@@@ @mmmg Electronics Computers
372-374 George Street Aberdeen

Telephone: 0224 633385

9 East Street, Colne,

Nr. Huntingdon, Cambs.
Tel: Ramsey (0487) 840710
Contact Paul Jephcott

SRS MICROSYSTEMS
161 Bramley Road, Oakwood,

London N14
Telephone: 01-363 8060
135 Thornton Road,

London SW12 OLJ OFF

Tel: 01-674 1205
01-675 4557 ReCOI'dS

In the heart
,)“m' of the Na_scom
. country lies

) Business & Leisure

: _ " We specialise in tailorin
Business & - 3
Micro

\

systems to your specific
requirements.

16 The Square, Kenilworth, CV8 1EB.
Tel: Kenilworth (0926) 512127

Stationstraat,
6241CL,

Bunde (L),
Netherlands.
Tel: 043 641147

MAAS COMPUTER CONSULTANTS

OTHER NASCOM PRODUCTS

* Nascom 1 from £125 + VAT

* Nascom 2 from £225 + VAT

* Memory Extension Unit from £80 + VAT
* Disc systems from £375 + VAT

* Input/Output board from £37 + VAT

NEW

* Advanced video controller from £155 +
VAT

* Enhanced BASIC from £40 + VAT
* Pascal compiler from £45 + VAT
* Compiled BASIC from £150 + VAT

SPECIAL OFFER

Imp Printers
£199-VAT

PCW 25
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¥ WILDPORT LIMITED X

2.8.0.8.2.2.28 80 888 808 88 8 ¢
APPLE Il AND ITT 2020 PERIPHERAL BOARDS, SYSTEMS AND SOFTWARE.

PART NO. DESCRIPTION PRICE
101 16 Channel 8 bit A.D.C. system {100us con._time) £86.45
102 6522 V.L.A. system (G. purpose I/P O/P & timer) £59.00
103 8 Channel transducer amplifier.for item 101, or 1065 £446.00
104 Software driver/demonstrator disc for items 101, 102 £8.60
105 4 Channel fully isolated amplifier for 101 or 1065 £480.00
106 2 Channel 10 bit D.A.C. with pen lift, to drive XY plotter £435.00
107 2 O/P software controlled RS232 data director £366.00
1005 Parallel O/P interface with strobe £29.96
1008 EPROM programmer for 2176 etc EPROMS £75.50
1009 Adaptor, EPROM to APPLE 1| ROM socket £11.20
1040 12K switch selectable ROM/EPROM card £75.50
1050 Full blown 6502 developme.i-system £93.80
1065 2Ch. A.D.C., 2CH. D.A.C. system with Music Il Disc £187.50
1066 Fregout, FFT analysis software disc for item 1065 £37.50
APPLICATIONS

1. Part 101 may be used with keyboard or external contact scan initiation, or may be used in conjunction with 102 to provide a data logging
system. In this set up, part 102 would be run as a 2400hr clock, with time print out and accurately defined time intervals, 104 contains
demo software for this application. In the same configuration, 103 can take low level transducer O/P data and amplify the level to suit the
1/P requirement of 101, {0 = + 5Volts in for 0 => 255 bits out). Part 102 may be used as a parallel or serial I/P, or O/P, or clock, or timer
device, and may even be used in all these modes in the one programme — a truly versatile card!

2. Parts 1050, 1008 and 1040 have also been designed to work together or independantly. 1050 is probably the best available 6502 develop-
ment system available at this time, containing a text editor, assembler, dissassembler and symbolic debugger. The assembier command
'‘ROM’ allows the assembler to programme EPROMS located in item 1008, EPROMS may then be transferred to and used in item 1040 or
item 1009,

3. Part 1065, with demo software provided will drive, in stereo, a hi-fi system with synthesized music, and allow waveform creation, entering
and editing of scores, transformation of scores into micro instructions, and playback of compositions. Used with 105 and 1066, 1065 could
monitor EMG, EKG, or EEG activity, or could I/P for FFT analysis, data from laboratory experiments or other sources,

All the above products and sytems are built to APPLE 1l quality, T.H.P. Boards are used for all interface situations. Three digit identified
parts are of Wildport Ltd. design and manufacture. Four digit identified parts are made by Micro Products of California, and imported and
distributed by Wildport Ltd.

Our systems are used in laboratory, Chemical Plant, Education, Power Station and Research Environments, Qur customers include Shell
{UK) Ltd, the N.H.S. and Universities and Colleges throughout the U.K. University and College orders accepted,

smmm  WILDPORT LTD, 7 WILLOW RISE, KIRKBYMOORSIDE, YORK.
— 075132308 (DAY OR NIGHT) [

(=i

® st National Apple User Convention

applic 9}}2

It's going to be the biggest Apple event ever held
Reser”e these — and a MUST for all Apple users.

From Friday, June 4th, to Sunday, June 6th, the

whole of the ultra-modern Fulcrum Centre in
d ' ' Slough will be completely devoted to the Apple.

0 es ”OWQ And it will be an action-packed weekend. Some of

the world’s top Apple experts will be revealing
their secrets. There will be hands-on
Apple User Convention demonstrations of Apple programs. Plus a

— April 24-25 comprehensive exhibition of all the latest Apple
hardware and software.

Apple_ User Exhibition There's bound to be a big demand for Apple ‘82 —
— April 23-25 so early booking is advisable.

For details write to: Apple ‘82, Europa House, 68 Chester Road, Hazel Grove, Stockport SK7 5NY.




TRS 80 MODEL il
DUAL DENSITY DISK DRIVES

INTERNAL DRIVE PRICES

CAPACITY

EXTERNAL DRIVE PRICES

1 x40 TRACK DRIVE

2 x 40 TRACK DRIVES

1 x 80 TRACK DRIVE

2 x 80 TRACK DRIVES
EXTERNAL 2 DRIVE CABLE

£236
£440
£299
£569
15.50

184K BYTES
368K BYTES
368K BYTES
737K BYTES

1 x40 TRACK DRIVE  £420
2 x 40 TRACK DRIVES £599
1 x 80 TRACK DRIVE = £490
2 x 80 TRACK'-DRIVES £729

2 x 80 TRACK DOUBLE
SIDED DRIVES

1474K BYTES
£999

INTERNAL DRIVE PRICES INCLUDE DISK
CONTROLLER BOARD, POWER SUPPLY
UNIT AND ALL CABLES AND CON-
NECTORS REQUIRED FOR INSTALLATION.

Call your nearest dealer for a demonstration:

RADIO SHACK LTD.

188, Broadhurst Gardens,

London NW6
Tel: 01624-7174

COMPSHOP LYD.,
14, Station Road,
New Barnet, Herts.
Tel: 014412922

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.J.C.

61, Broad Lane,
London N5,
Tel: 01-8080377

CROYDON COMPUTER
CENTRE, 293, Brigstock
Road, Thornton Heath
Surrey,

Tei: 01689-1280

CUMANALTD

P J EQUIPMENT LTD.,
3, Bridge Street
Guildford

Tel: 0483-504801

R.DS.ELECTRICAL
LTD., 157-161, Kingston
Road, Portsmouth

Tet: 0705812478

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

Tel: 0424 431849

MICROWARE
COMPUTING
SERVICES, 57, Queen
Charlotte Street, Bristol
Tel: 0272.279560

BLANDFORD
COMPUTERS, Higher
Shaftsbury Road,
Blandford Forum
Tel: 0258-63737

TAPE SHOP

32i Viaduct Road,
Brighton,

Tel: 0273609099
PARWEST LTD.,
18 St. Mary Street,
Chippenham.

Tel: 0249-2131

COMPUTER SHACK
14, Pittville Street
Cheltenham.

Tel: 0242-584343
ENSIGN,

13:19, Milford Street,
Swindon, Wilts,
Tet: 079342615
TANDY
GLOUCESTER,
13, Clarence Street
Gloucester

Tel: 0452-31323
COMSERVE,

98, Tavistock Street
Bedtford.

Tel: 0234-216749
CLEARTONE
COMPUTERS, Prince of
Wales ind. Estate,
Abercarn, Gwent
Tel: 0495.244555
EMPRISE LTD.,
58, East Street,
Colchester,

Tel: 0206-865926
MAGNUS MICRO-
COMPUTERS,

139 The Moors,
Kidlington, Oxford.
Tel: 086756703

EXTERNAL DRIVES ARE DIRECTLY
COMPATIBLE WITH THE TRS 80
AND VIDEO GENIE
EXPANSION INTERFACES.

MODEL

CAMBRIDGE
COMPUTER STORE,
1, Emmanuel Street,
Cambridge.

Tel: 022365334

1.C. ELECTRONICS,
Flagstones,

Stede Quarter,
Biddenden, Kent.

Tel: 0508-291816
MICRO CHIP SHOP,
190, Lord Street,
Fleetwood, Lancs,

Tel: 03917-79511
HARDEN MICRQ-
SYSTEMS, 28-30, Back
Lord Street, Blackpool,
Tel: 0263-27590
AMBASSADOR
BUSINESS COM-
PUTERS LTOD.,

Ashley Lane Works,
Shipley, W. Yorks

Tel: 0274-5695941
Q-TEK SYSTEMSLTD,
2 Daltry Close, Old
Town, Stevenage, Herts
Tel: 043865385
COMPUTER & CHIPS
Feddinch Mains House,
St. Andrews, Fife,
Seotland

Tel: 0334.72569

35 Walnut Tree Close, Guildford, Surrey, GU1 4UN.

NORTH WEST
COMPUTER

CONSULTANTS LTD.,

214 Market Street
Hyde, Cheshire
Tel: 061-36658624

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

Tel: 0625-22030

KARADAWN LTD.,
2 Forest Way

Great Sankey,
Warrington.

Tel: 0925.672668

PHOTO-ELECTRICS,
459 London Road,
Sheffield.

Tel: 0742.53865

ARC ELECTRONICS,
54, Heron Drive, Sandal
Nr. Wakefield,

W. Yorks WF2 6SL
Tet: 0924-253145

VICTOR MORRIS
LTD., 340 Argyle
Street, Glasgow,
G28LY

Tel: 041-221-8958

THOMAS WRIGHT LTD.,
Thorite House
Laisterdyke,

Bradford.

Tel: 0274 663471

GNOMICLTD.,
46, Middle Street,
Blackhall,
Hartlepool .

Tel: 0783863871

BRIERS COMPUTER
SERVICES, 1, King
Edward Square
Middlesborough,
Cievland.

Tel: 0642-242017

3 LINE COMPUTING,
36, Clough Road. Hull
Tel: 0482445496

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

Tei: 0632874811

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

Tel: 041-332-7642

Please add VAT to all prices.

Delivery at cost will be advised

Telephone: (0483) 503121.

at time of order.




CowmpUiopia

Introduce
Ad-SCI
disk drive
WHY
MICRO SCI
FOR

YOUR
APPLE

II?

reduced
COST

increased
CAPACITY

high
RELIABILITY
genuine
COMPATEBILITY
improved
SPEED

efficient
CONTROLLER

For further information contact your local APPLE dealer or COMPUTOPIA direct at
30 Lake Street, Leighton Buzzard. Bedfordshire. Tel:0525-376600
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Over the last two years

more than 1,000 completely non-technical users
in the UK alone used one British program to keep student records,
personnel files, mailing lists, sales records, parrot breeding records,
man hole cover records, electoral roll records, blood donor records,
pharmacy records, patient-records, stock records, library lists, dating
agency files, parts files, exchange rate files, employment files, accoun-
tant and solicitors records, farm records, garage records etc, etc.

How could YOU use Compsoft’s DMS* (Data
Management System) this year?

*Available on CP/M with link to Wordstar or
Commodore machines linking to Wordcraft,
Worxdpro, and Visicalc.

Designed with the non-computer expert in mind, DMS users, ranging from those in the smallest to
those in the largest multi-national companies, have followed the simple screen instructions to create
their own file, store, amend, sort and search for information.

Searching on multiple parameters is easy, and these pre-selected batches of records can then be
processed (e.g. update all my prices by 5% and recalculate the new inventory value), displayed,
passed to the report generator, or merged with other files.

Batches of data may be deleted, and the space automatically re-used. Most importantly the file
structure can be amended, adding or deleting lines as required, while still retaining existing data.

Screen layouts (as many per file as you like and all password protected), calculations and print layouts
can be stored on disk for future use.

DMS can store up to 1,000 characters per record, and is backed up by its own British authors from
Compsoft's base in Guildford, Surrey. We are always happy to discuss your applications or arrange
demonstrations with your area dealers.

DMS will run on Equinox, PET (including 96K), Rair, Cromemco, Superbrain (includ-
ing double tracking machines), Apple, Cifer, Heath, North Star, Dynabyte, Vector-
graphic, Shelton, SD. In fact on any CPM-based system with floppy or hard disks.

You can contact us at )
Compsoft Ltd, Great Tangley Manor Farm, Wonersh,
Guildford, Surrey GUS OPT.

Telephone: Guildford 0483 505918/39665.

PCW 29



Hard Disks forthe PET

Two systems that introduce the PET to the world of high
speed high capacity disk storage.

CORVUS MINI WINCHESTER
Specifications Specifications

Capacity 5 to 80Mb Capacity 3 mb, 6 mb and 12 mb
Access times (MS): Average 40 Access times (ms)

Peak transfer rate (kb/sec)425 Average 70

Max file size 16mb ® Max record size 65535 Max file size 12 mb

Max no. of files 2,000 (5 mb drive) Max record size 65535

) Max no of files over 2000 (6 mb drive)
Featuring
® Multi user (up to 64 users per drive) Featuring
® Video tape back up (100 mb per tape)
® Over 300 UK installations ® Flo back
® No modifications to the PET. o OEN R
® Nationwide on site maintenance . .
. . . @ PET/CBM operating system option.
® Compatible with PET DOS 1,and 2 , ® Compatible with PET DOS 1 and 2
® PET DOS and CP/M files on the same drive ® PET DOS enhancements include user areas and
® PET DOS enhancements include user areas and passwords
passwords

Ready to run systems from £2,780 Ready to run systems from £2,306

® No modification to PET

small systems engineering limited 2. canfieid Place, London NW6 38T Telephone: 328 7145 Telex 264533

2 SellS )

S T Commercial Systems Ltd

Brain Specialists

Simplify all your accounting
Sales, Purchases, Invoicing,
Payroll , Stock control
VAT Reports

Even Trial balances and
P & L Accounts

SuperBrain can work as a word processor
Provide All Tektronix type graphics
and even emulate a Tektronix terminal.

Communications to most mainframes and MINIS

Runs IBM “BISYNC" protocol emulating 3270s or 2780s.

Programming languages include PASCAL FORTRAN BASIC COBOL!

Disk capacities from 360K to 10M bytes @ Prices from £1695 plus VAT

Full range of C.P[M. software and peripherals
NEC spinwriters. EPSON printer MICROPRO software

DEALERS BEST DISCOUNTS

26 Néw Broadway. Ealing, London W5
We also sell CROMEMCO and North Star Hardware. Telephone:01-840 1926

- Y
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Sigmalechnical Press

The UK Software Publisher il N

New Books:

BYTEING DEEPER INTO YOUR ZX81

by Mark Harrison

The ZX81 Microcomputer is now, debatedly, the fastest selling personal computer in the U.K. Unfortunately, the user's manual cannot answer all the
questions and problems that arise when using the ZX81. Also, the user’s manual gives the distinct impression of being written by an engineer, for
engineers . . . not for the average user of the ZX81. The only way you can see the manual is by buying the machine!

BYTEING DEEPER INTO YOUR ZX81 supplements the ZX81 manual and provides an excellent introduction to computer programming. It starts from
first principles, and. by reference to over 30 carefully graded examples, progresses to some of the most advanced techniques useable on this computer.
It presents detailed projects and programs for the user to solve; each of these is suitable for domestic use (e.g. games, personal data banks, and
homework aids).
0905104137

PRACTICAL PROGRAMS FOR THE B.B.C. COMPUTER
AND THE ACORN ATOM

by David Johnson-Davies

December 1981 150 pages £4.95

Approved by Acorn for use with the ATOM, this book contains 20 practical programs for a wide range of different applications, ranging from
mathematics and graphics, to language manipulation, and games. The programs are explained in great detail so they can be tailored to individual
requirements, and many of them could be translated to run on other microcomputers.

The book is intended for owners of the Acorn ATOM and BBC Proton who understand how to enter and run programs, but do not necessarily consider
themselves fully acquainted with BASIC or machine code. Many of the programs will run on minimum ATOMs, although some of the programs

require a machine with the full 12k of memory.

0905 10414 5 December 1981

SOFTWARE SECRETS
Input, Output, and Data Storage Techniques

by Graham Beech

This book is designed around the Sharp MZ-80k microcomputer, and
approved by the Sharp Electronics (UK) Limited company. The machineis
typical of many personal microcomputers, and this book clarifies many
aspects of the manuals, while giving insight into programming
techniques that are useful on any machine.

There are many books on BASIC, but this book takes a uniquely different
approach; most people can cope with routine programming, but the
things that cause real headaches are: How can a computer interact with a
user for the inputting of data? What is the best way of displaying data,
either printed or graphically? How can data be stored efficiently in files
on cassette or disk?

The book enables the user to build his own library of programs and
subroutines to make his programming easier. Major topics covered are:
String handling; Formatted output; Menu interactions; Screen handlers;
Computer graphics and animation; Sequential files; Stock control files;
Direct access files; Hashing methods; Linked list files; Index sequential
files.
0905104145 December 1981

160 pages £5.95

Also available . . . .

LIVING WITH THE MICRO by Martin Banks £4.50
COMPUTER PROGRAMS THAT WORK

3rd ED. by ).0. Lee and G. Beech £4.95

125 pages £5.95

PRACTICAL PASCAL FOR
MICROCOMPUTERS

by Roger Graham

Unlike other Pascal books, which are concerned with general aspects of
the language for all computers, this book is uniquely concerned with
Pascal implementation for popular microcomputers. Therefore, it takes
the reader from the stage of designing the solution to a problem, through
writing the solution in Pascal, right down to entering itinto the machine.
This is an important progression, as most microcomputer users know
BASIC but need a new attitude to programming in Pascal.

The book begins with an outline of the architecture of a microcomputer,
as it affects a Pascal Programmer. A description is then given of how to
enter and edit programs and then compile them on the following
machines:

PET ACORN ATOM APPLE

The Pascal language is illustrated with examples that will run on each
machine, with machine differences highlighted.

The book includes a section on testing the correctness of programs, and
making alterations. A top-down approach is used which leads to the

writing of correct and readable programs.
0905 10417 X January 1982

170 pages £6.50

SUCCESSFUL SOFTWARE FOR SMALL
COMPUTERS by Graham Beech

£5.95

Please write for full details of the SIGMA forthcoming publishing programme to
John Wilson, Product Manager, john Wiley & Sons Ltd., Baffins Lane, Chichester, West Sussex
or Dr. Graham Beech, Sigma Technical Press, 5 Alton Road, Wilmslow, Cheshire.

Distributed by

John Wiley & Sons Limited
Baffins Lane - Chichester - Sussex PO19 1UD England
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This memory is made for your Atom

OR OTHER 1MHz 6502/6800/6809 SYSTEM

Quality Support for ZX 3 Atom

THE ZX80 MAGIC BOOK *With 8K ROM/ZX81 Supplement®
Games programs, computer music, converting programs

written in other BASICS, Improving the picture

RAM & }/0 circuits, and much more

GETTING ACQUAINTED WITH YOUR ZX81
75 + programs including Draughts; by Tim Hartnell

MASTERING MACHINE CODE ON YOUR ZX80/81

180 pages of immense value to beginner and expert alike.

£5 .95

32K byte
MZ163B + colour
encoder mounted in ATOM

THE ATOM MAGIC BOOK

A wealth of games and other programs: storing speech in your ATOM,
converting programs written in other BASICs tape recoding hints,

and many more useful hardware tps. £5.50

16 or 32K BYTE VERSIONS

Expand your ATOM to 28 or 38K RAM
GETTING ACQUAINTED WITH YOUR ACORN ATOM

Ideal for Word Processing, Chess programs and Business Software. By Tim Hartnell and Trevor Sharples.80 programs including
Draughts! £7.95
Fully Compatible with other Acorn ATOM software and hardware

Verslons avallable to fit inside the ATOM while still 23+23 WAY 2X80/81 EDGE CONNECTOR SOCKET £3.50

. L 23+23 WAY Z2X80/81 GOLD PLATED PLUG EXTENSION £3.50
| f ATOM col
e::::;l;grr:z::d.or other extensions such as the Acorn AT colour 32432 WAY DIN41612 ATOM BUS CONNECTORS:

Eurocard rack mounting types also available PCB plug with 90° PCB terminals £2.85

Wire wrap/solder socket £4.50

ATOM BUS BUFFER IC SET
DP8304+2x 81LS95 + 74LS30 £7.55

Fully buffered address & data busses.

PRICES: INCLUDING U.K. P&P &15% VAT

MZ163A 16K Built & tested to fit Inside ATOM'S case £59.50 ALL PRICES INCLUDE U.K P&P
MZ163B 32K , £74.00 PO VA +15% VAT WHERE APPLICABLE.
MZ163C 16K Built & tested Eurocard rack mounting £62.00 o _ PAYMENT WITH ORDER PLEASE.
MZ163D 32K £76.50 .

” " TIM
MZ163E Bare PCB to build any of above with data £23.00 D S o el P sitd on

MP100 DC/DC converter; powers any MZ163 board from Essex. SS165JG Tel; (0268) 411125 (von ¢An

unregulated 8V supply such as the ATOM mains adaptor £8.50 -. - -
S.A.E. for further details. ‘ I I : . ‘

THE TRANSIEC1200 ...

screen 12" Video monitor at a really
competitive price.

The Transtec 1200 has a
composite video input, compatible
with all micro computers and the
screen gives a crisp read-out of a full
80 columns.

The unit is housed in a durable
plastic cabinet with controls neatly
concealed behind a hinged front-
access panel.

Why pay more? Send the
coupon today for full specification
or better still, call us direct in Bristol.

ILONSISC ¢

13A Small Street, Bristol W1,
Tel 0272-277462 '\-‘o

JUST £99 COMPLETE. ¥~/ ./ *

¥ Vat, postage and packing no! included '
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NUMBER ONE
IN JAPANESE

Best possible quality + best possible price = EPSON + MICRO PERIPHERALS (Europe’s leading Epson Distributor)
for the best of both worlds.

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 languages. Ring lan today for full details and specifications

and printout samples. All machines usually ex-stock with next day delivery plus 12 months no-quibble guarantee.

9x9 Paper Handling o) Max. Paper Width Z;gsh High
Matrix | eriction | Tractor | 80 CPS 10" | 15%" | Graphics | Georing

MX80T o ) o] o
MX8OF/T-1 ® o ® o o
MX80F/T-New Type 2 o @ o { ] o L]
MX82 ® L] o { ] ®
MXB2F/T ® o w o o ® {
MX100 @ o o o o ® ®

Wholesalers and Distributors of quality Japanese Micro Products.

Micro Peripherals Wtd.

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

Japanese Office: 101 Abe Bidg. 4F, 2-42 Kanda Jinbocho, Chiyado-ku, Tokyo, Japan.

The largest printer dealer network in the UK — are you an Epson Dealer?
PCW 33 °



the I
Assembler

NEW BOOKS
from Prentice-Hall International

The PET Personal Computer for Beginners

“ew sqms b°°ks Seamus Dunn and Valerie Morgan

Astep-by-stepintroduction tothe Commodore PET forbeginners with
no experience of computers.

Applesoft Language R D £7.50 hardback 256 pages 13-661835-9
Brian and George Blackwood - D £495 paperback 13-661827-8

Written specifically for Apple Il microcomputers using microsoft .

language, this practical book covers each aspect of programming US'“Q the UNIX SYStem

step-by-step from a basic level to advanced techniques. Richard Gauthier

This full description of the UNiX operating system discusses hierarchical
file system, asynchronous processing, over 100 subsystems and

. - - utilities, and languages such as FORTRAN 77, FORTRAN VI, Pascal,
Intimate Instructions in Integer BASIC BASIC and C.

Brian and George Blackwood
Although designed for the Apple il user, this book is suitable, with

DE?.BS paperback 254 pages 672-21811-9

[] £1420 hardback 298 pages 8539-8164-9

modifications, for any microcomputer using the BASIC language. M icrocomputer Interfacing
Sorting, flowcharting, graphics, loops, functions and variables are B Artwick
covérall ruce Artwic

“this book is a good, broad introduction to the interfacing problem.”
[] €555 paperback 158 pages 672-21812-7 Electronics and Power
Microcomputer Dictionary: 2nd Edition [] £18.70 haraback 320 pages 13-580902-9
Charles J. Sippl When People Use Computers:
All definitions have been carefully reviewed in the new edition of this 2
popular reference book. Over 100 line-drawings and photographs An.ApproaCh to Developlng ] Interface
illustrate the entries. Marilyn Mehlmann

Acomprehensive guide to developing computer systems thatcan be
D £11.15 paperback 606 pages 672-21696-5 used by non-data processing personnel.

The 68000: Principles and Programming D £11.25 hardback 160 pages 13-956219-2

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

Acomprehensive introduction to one ofthe mostpowerful new 16-bit
microprocessors, the Motorola 68000. B°°k orders

D £10.45 SRRk | 238padhe 672-21858-4 T{re:s'e books can be ordered from your bookseller orin case of
: diffficulty from:

TRS-80—More than BASIC Department 30,

J. P. Froelich Prentice-Hall Intemational,

66 Wood Lane End, Hemel Hempstead,
Hertfordshire HP2 4RG, England.

Please mark the numberofbooks you wishto orderinthe boxes beside
each title and retumn the advertisement to the address above.

[[] £6.95 paperback c.224 pages 672-21813-5

new Prentice-Hall books

Name

Address

The Atari® Assembler
Don and Kurt Inman

This practical book gives detailed instructions for using the Atari
Assembler Cartridge for novices with some knowledge of BASIC

I enclose acheque/P.O. forE

programming. Please add 75p per book for postage and packing. Paymentshould be
made outtoINTERNATIONAL BOOKDISTRIBUTORS. Pleaseallow
[] £7.45 paperback 270 pages 8359-0236-6 28 days for delivery.

PCW1

Prentice/Hall { Intemational

34 PCW



INTRPLIN. for ATARI

The World-beating

ATARI PERSONAL
COMPUTERS

3 consoles available

&

Atari 400 with 16K RAM (AF36P) £345

arl Console
Atari 400 with 32K RAM (AF37S) £395
Atari 800 with 16K RAM (AFO2C) £645

(expandable to 48K)

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.

Look at what you get:

* Background colour, plotting colour, text
colour and border colour settable to any
one of 16 colours with 8 levels of
illuminance!

* Video display has upper and lower case
characters with true descenders, double
and quad size text and inverse video.

* 57-Key keyboard (touch type on Atari 400)
and four function keys.

% Full screen editing and four-way cursor
control.

% 29 keystroke graphics and plottable points
up to 320 x 192 (160 x 96 only with 8K
RAM).

% 40 character by 24 line display.

* Extended graphics control and high speed
action using a DMA chip with its own
character set.

* Player missile graphics.

% Four programmable sound generators can

be played individually or together and each

has 1785 possible sounds playable at any
one of eight volume settings, for game
sounds or music.

* Full software control of pitch, timbre and
duration of notes in 4-octave range.

* Four joystick or paddle ports, sounds
output to TV,

% BASIC cartridge and 10K ROM operating
system and full documentation.

DEALER ENQUIRIES WELCOME

NRAPLIN

Maplin Electronic Supplies Ltd
P.O. Box 3, Rayleigh, Essex.
Tel: Southend (0702) 552911/554155

MORE HARDWARE
Atari 410 Cassette Recorder (AF28F) €50
Atari 810 Disk Drive (AFIGG) £345

Atari 822 40-column Thermal
Printer (AFO4E) £265

Atari 850 Interface (AF29G) £135
£13.95
£13.95
16K RAM Memory Module (AFDB)) £65

MUCH MORE FOR ATARI COMING SGON
SOFTWARE
SEND S.AE. NOW FOR OUR LEAFLET{XH52G )

L EEE A X EE LR
% S70PPRESS ROAD SHOWS

Joystick Controllers (AC37S)
Paddle Contrallers (AC29G)

Friday 25th September *
Newcastle Centre Hotel *.
Saturday 26th September
* Grosvenor Centre Hotel, Edinburgh *
* Sunday 27th September *
Partland Hotel, Manchester

* Monday 28th September *
Birmingham Centre Hotel *

* Tuesday 29th September

* Hotel Nelson, Norwich *

For further details phone 0702 554155

LA R R K XK X X

LE STICK
For Atari Computer or Video Game
Replaces standard joystick, but much
easier to use. Internal motion detectors
sense hand movements. Large pushbutton
on top of Stick. Squeeze Stick to freeze
motion, A MUST for SPACE INVADERS,
STAR RAIDERS & ASTEROIDS.
ONLY £24.95 (AC45Y)

Note: Order codes shown in brackets.
All prices include VAT

& shipment by data post,
{Errors excluded).

Atari 800 Console (with cover removed)

SPECIAL PACKAGE OFFER

Disk-based system for £725 with Le Stick
The Atari 400 Console

Special 32K RAM Module

Atari 810 Disk Drive

Disk Operating System

Documentation

Interconnecting Leads

Everything in “Look at what you get” list.

Can any other computer on the market
offer all this at anything like this price?

VERSAWRITER

12% x 8in. drawing board. Drawing on
board is reproduced on TV, via Atari with
32K RAM and Disk Drive. Closed areas
may be filled in with one of 3 colours. Text
may be added in any one of 4 fonts. Paint
brush mode: select size of brush and paint
away. Air brush mode: shade in your
drawing - colour and density is up to you.
Plus many mare features. S.a.e. for price
and further details.

jons at our

monstrat
Demo hops
at 284 Lon

Westcliff'on'soegé nda

See Atali

W6.

a b
Tel: (07052t) ammersmit

159- 161 KinT%l: 03_748 0926
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THE GOMPLETE GOMPUTER STORE

oYSTEMS SOFTWARE HARDWARE

CONTACT OUR SYSTEMS LARGE RANGE OF SYSTEMS AND
DIVISION ----- We have complete PERIPHERALS
business systems from £1000.00. «Sample prices from £
Software packages to cover most Apples 695
user requirements — all backed by 3032 Pets 550

Lion training and support service : :
that help you get live fast with the Sm Hard Disk Rair330 3750
ATARI 800 650

minimum of trouble. Our consultants
PRINTERS from 425

will offer you the facility of
setting up a pilot system, so TERMINALS from 575
12" GREEN SCREEN

you can see exactly
MONITOR only 135

what you will be
installing
before you
buy it.

ITT 2020 48K
PLUS 116K DISK DRIVE
PLUS APPLEWRITER S

24 Hardware 1]
SIIPPI.I[S Books i 1
U.K."s WIDEST RANGE OF BOOKS Supplies __ ]
SAMPLE PRICES Systems ]
A.P.L. Implementation £23.75, 6502 Games £10.25, Software _ ]
The Pascal Handbook £11.50, Word processing offer - = ]

Cheap Video Cookbook £5.15,

Complete Handbook of Robotics £6.00, Address —— _— —

VadiNe, B2 0 B B e s

How to Profit from Your Pers Comp £8.25,
ZX-80 Companion £7.95.

2 {rom Lion Micro Lompuiers

Lion House, 227 Tottenham Court Road, London WIP OHX. Telephone 01-580 7383
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e L€t € & Pam Computers

‘computer

APPLE SYSTEM SALES AND SERVICE
IN BOTH LONDON AND LANCASHIRE

Now over 500 {tems for APPLE in stock

CHRISTMAS GAME SPECIAL
Buy any flve games — DEDUCT 10% off the total price

Full catalogue and description are available

Apple Galaxian — Galaxy Wars — Head-On — Galactic Revolullon — Galactic Trader — Galactic
Empire — Mystery House — Bnidge Partner — Checker King — Gammon Gambler — Rouletle -
Craps — Apple 21 Puckman — Global War — Space Warrior — Apple Typhoon — Sneekers
— Galactlc Atiack — Gorgon by Nasir Allat £12.95
Microsoft Adventure — ABM — Dog Fight — Phantoms Five — Orbitron Pulsar Microchess
2 — Odyessy — LA Land Monopoly — Morloc's Tower — Rescue at Rigel — Space Eggs

Tril of Games — The Prisoner — Raster Blaster — Autobahn — Space Ralders Tawala's
Last Redoubt — Gamma Goblins — Apple Panic — Cops and Robbers Allat£14.95

Computer Conflict — Computer Quarterback — Cartels and Cunhroats — Space Album - Bili
Budge 3D Graphics Tutor — Cyber Sirike — 3 Mlle Island — Adventure 789 — Hi Res Soccer
Temples of Apshar — Hellfire Warrior — Zork — Computer Baseball — President Elect — The

Battle of Shiloh — Tigers in the Snow — Warp Factor — Compuler Conflict All a1t £20.95
Computer Air Combat — Computer Ambush — Computer Bismark — Operation Apocalypse

Torpedo Fire — Shattered Alliance Allai £29.95
OLYMPIC DECATHLON from Microsoft £12.95

Superb Hi-Res Graphics — Winner of this year's WCCF prize for ereatlve programming

FLIGHT SIMULATOR by Sub-Logic Disk £19.95
So reahstic — you might feel airsick! — be warned Casselte £14.95
DRAGON FIRE from Dakin Corp. £29.95
VERSA EXPANDER PORT £12.95

An expansion cable ZIP socket for the Apple’ game 170 socket allows zera insertion force of
peripherals requiring connection to game sockel

SENSIBLE SOFTWARE UTILITIES

Applesoft Programme Opilmiser £12.95
Maltt Disk IIT g:;g;
Saper Disk Copy I1I 1
DOS Plas £17.95
£17.95
Disk Recovery £17.95
Applesoft Plus Structared Basic £14.95
DAKIN 5 PROG AIDS 3.3 £49.00
PASCAL SHOOTER £79.00
If you wanl to learn Pascal this is the package to use — complete with two disks
PASCAL PROGRAMMER £79.00

The Pascal programmer’s dream — all the utillties you wanted to use bul never had tlme 1o write
RAMCARD £99.95
A 16k Expansion card for you Apple I will provide additional memary for Visicale load integer
from a System Master and is fully compatable with Apple's Pascal System The only board with
Neon Read/Wrile indicators The only card with data bus lines for faster data retrieval

RAMEX 16 £89.95
UK entrant lo the expansion card market — does nol need lo be ribboned to the memory area
MEMORY MANAGEMENT SYSTEM £29.00
A utility that moves DOS onito a 16K expansion card — freeing molherboard Ram space for larger
programs

280 SOFTCARD £195.00
A Z-80 microprocessor for Apple comes with CP/M operaling sysiem and Microsofi Basic 5

COBOL 80 £299.00
FORTRAN 80 £109.95
BASIC COMPILER £199.00
ASSEMBLY LANGUAGE DEVELOPMENT {6502, 8080 and 280) £79.00
Z TERM £59.00

Software that allows you to emulate the terminal of your choice whilst using Appie with a Z-80
Softcard

80 COLUMN BOARDS

SUP-R-TERMINAL £195.00
VIDEX £185.00
NEC GREEN SCREEN MONITOR £169.00

WORDSTAR for APPLE £169.00
If you wani the best in word processing for Apple then WORDSTAR s the answer Very well
documwenied and great to use. Requires the Installation of a Z-80 Softcard

MAILMERGE £69.00
Allows you 1o malntain name and address lists and merge fields into text to form letters etc
SOFTKEY £74.00
(Basic or pascal versions. lable) A 1S key p ble keypad

Patch for WORDSTAR and SOFTKEY to permit use of programmable pad with WORDSTAR ~ £39.00
ABT NUMERICAL KEYPAD £74.95

VISICALC 3.3 Our Price £105.00
At last — Visicalc on 16 sector DOS 3.3 with 12 additional commands. Enhanced Manual is
Included

VISIDEX £105.00
New from Personal Softcard — type in whatever key words. phase dates or numbers you want
the info 1o be associated with and store away

VISITERM £79.00
Allows your computer to communicate with larger puters or other 1 Link
your personal computer with your company’s mainframe

VISIPLOT £85.00

Autornaticaily creates high resolution graphs and charts Visualise data in six different formats
and 6 different colours Data can be directly entered or daia files loaded from VISICALC 3 3
VISITREND £129,00
Allows you to perform sophisticated math operations on a time serles data such as stack prices or
producton figures Includes mutti-line regress cumulative fotal percent charge lead/lag moving
averages, smoathing and various transformations which let you create new time series This
package also includes VISIPLOT

VISIFILE £139.00
New data base from Personal Software

DB MASTER £129.95
The data base with 100 fields aperaling on muln-diskette files for large capacity

DB MASTER Uttlity Pack No. 1 £60.00

Links DB Master with Apple text files and VISICALC 3 3 add delete ar change existing DB Master
fields and more

DB MASTER for Corvus — avatlable soon £295.00
INFORMATION MASTER — Data Base £79.00
A dream to use has advanced facilities such as global change and calculator mode of entering
figures A system that a novice can use with ease

DATA MASTER £55.00
A utihty for use with INFORMATION MASTER allows the spliling of a data base system selectivily
change of field types and transfer of print formats

TRANSIT £29.00
A utility that enables you 1o link INFORMATION MASTER to many files including those created
by VISICALC

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 malntairang 50 cost centres with 500 sub cost centres Worth its weight in gold!
APPLE HOW TO £29.95

Reguires Int Basic or 16K Expansion Card teaches calculating and programming

*MAIL ORDER AND DISTRIBUTION, Waingaty Lodge Waingate Close

Competitive Quotes and Personal Service
Ring Chris Gillard in London —

Pete or Pam Fisher in Lancashire

APPLE OS9 and 6809 MILL

A revolutionary tool. Motorola bills
the 6809 processor as "'a programmers
dream machine”. OS9 is a program-
mers dream operating system —
APPLE users need dream no longer.

STELLATION TWO’S MILL 6809

Is available with OS9 and

BASIC O9 — NOW.

BASIC O9 allows simultaneous

running of separate programs. It has

to be seen to be believed — (OS89 is

modelled along the lines of UNIX).
£399.00 + VAT

REMOTE OPERATING SYSTEM — ROS £499.00
Provides multiple Apple Il users with the capability of uiilising the disk storage available from
one control Apple Up to 127 remote compulers may be connected to one central Apple containing
up to 8 floppy disk drives starter system {1 centeal + 2 remote boards) with sofiware and cables
Single remote board £124.00
64K RAM CARDS

Here at last! Can be used in pairs 1o emulate a disk dnve.
2 cards and card emulating software

Stingle board £225.00
TASC — THE APPLESOFT COMPILER £108.00
A two pass compiler from Microsoft — the Applesoft authors Comes with extensive documentalion
and copyable disk Compiles to disk 50 can compile any length of programme From 2 to 20 times
Improvement in speed

THE MILL — A 6809 plug-in board foe Apple

Can run at full speed whilst Ihe 6502 runs at 20% Comes with elther a Pascal speed-up
kit to increase the speed of execuiion of Apple's U6SD pascal or a 6809 assembler

Also available a debugging utility

COMING SOON — 0S9 Operaling syslem

APPLE MUSIC THEORY
ELEMENTARY MY DEAR APPLE
Tuition for Children

ECHO I SPEECH SYNTHESIZER
Based on TMS 5200 chip from TI
EXPANSION CHASSIS

Long awaited — here at last — More slots for your Apple
MOUNTAIN CPS — Mullt-function Card

A bi-directional serial Interface
be made 10 use phantom slots
VISIWRITER

Superb graphics tablet from Versa Computing
Graphics Tablet for graphics capability
VERSA EXPANSION SOFTWARE £20.95
Auxiliary pack for the VISIWRITER includes the abillty to draw in fine detail using magnificatlon mode
EPSON MX-BOM/T £398 .00
9 x 9 matnix printer with friction and tracior feed
EPSON MX.80 T

Tractor feed only

INTERFACE AND CABLE

For the above {non-graphic)

GRAPPLER from Orange Micro £99.00
An interface for the Epson MX-80 and 100 that obeys Apple protacols and has a graphics dump

programme in ROM producing 2 sizes of picture and 360 degrees rotation with positive or
negative image .

£449.00

£249.95

£29.95
£19.95

£139.95
type in speech direct from keyboard
£399.00

£135.00
parallel port and clock/calendar card — all on one board Can

£149.95
you don't have to go to the expense of an Apple

£349.00

£65.00

AIO INTERFACE from SSM £119.95
MACHINE COVERS — only the besi maierial used

Apple only £5.95
Single Disk £2.95
2 stacked disks £4.45
Apple. 2 disks and 9° monttor or Apple and 12° monitor £8.95
Apple and 2 disk £7.95
Epson MX 70/80 £5.45
Paper Tiger 445 — 460 £5.45
BASF DISKS (for 10) £18.50

Aathorised Apple Sales and Service

LONDON RETAIL, 98 Moyser Road London SWlo 6SH
Tel 01-677 205277341

Rossendale. Lancs BB4 750
Tel Rossendale {0706) 22701 |

Prices do not include VAT Please add 15 VAT to your renuttance Postade and packing FREE
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HP85. Personal computing
the size of your typewriter.

The HP85 from Hewlett Packard is a single
unit containing all the elements of computer
power for the busy professional. Processor,
keyboard, video display, printer, mass storage
and operating. system. An established

The video display offers an Alphanumeric
'mode for all normal VDU functions and a Graphics
mode for displaying graphic information intensity.

Combined with the standard typewriter

keyboard and numeric pad,the HP85

and essential part of business - | gives a unique combination of
efficiency no larger than your f : extended calculating capability and
electric typewriter: computer power. Prices start at

For problem solving the HP85 around £2,000.Not only is it the
uses the enhanced BASIC size of a typewriter, it's just as much

language, providing 150 commands
and statements.

a part of the office.
From Sumlock Bondain,
with Sumlock Bondain full
service back-up.

AVAILABLE FRO

~ Personal calculators
the size of your demands.

A range of Hewlett Packard calculators from Sumlock Bondain.
All prices inclusive of VAT

117-422 I,lll

Released with the HP12C
at IBS this year,the HP1I1IC
has full scientific functions
.| that include hyperbolics.
random number generator,

An advanced
programmable scientific
calculator with a
continuous memory. The

Featuring many of the
facilities of the HP11C, the
HP12C is a financial
calculator designed to

HP38C

HP41CV This is an ideal

An exceptional personal
calculating system containing
319 storage registers. If you
have programming
experience this calculator
gives you the memory
capacity to store a host of
programs simultaneously.

Even then.four ports are
left open for additional
peripherals of your
choice. g

statistics, 15 programming
labels, editing, indirect
addressing, 8 conditional
tests, 4 levels of sub-
routines, up to 20 storage
registers,and many more
features.

Allin the slimline case
with liquid crystal display
with status annunciator
and continuous
memory facility.

calculate compound
interest, amortization,
discounted cash flow, net
present value and IRR.
bond yield and price.
annuities, odd days
interest and statistics.

In addition the HP12C
has calendar functions. full
programmability and up
to 20 storage
registers.

HP34C is designed for those
who need the flexibility and
power to handle frequent

| and repetitive problems, as

well as a full set of
preprogrammed functions
including 'Solve’and
Integrate’. 7 lines of program
memory and 21 data storag
registers. A major
contribution to technical
problem solving.

combination of financial.

retail and statishcal
capabilities. Basic time and
money functions are
complimented by cash flow
sign convention,
amortization schedules. 7
storage registers and a
powerful discounted cash
flow analysis and easy,
instant
programming.

Hewlett Packard.Computérs and calculators with tomorrow'’s business in mind.

Sumlock Bondain. As a major distributor of Hewlett Packard equipment, we take the trouble to ensure you have the right computer
or calculator for your business. And we still look after you after sales, with the Sumlock Bondain full service back-up.

ORDER NOW BY TELEPHONE (24 hour)

USING YOUR BARCLAYCARD/ACCESS NUMBER
SumLocK

Bonobain LTo. |
263-269 CITY ROAD.LONDON EC1V 1JX.
Tel: 01-250 0505 Telex 299844

Shops - Cannon Street Station, London EC4.
360 Euston Rd.Nw1(near Gt Portland St. Tube).

B
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Please send me..
Cheque/P.O. Enclosed £.
Please Debit Barclaycard/Access

TO O O L

——————————————ne-l'

Photocopy page to avod spolling magazs

Name:
Address:.

Signed....
STOCK THE ENTIRE RANGE Ol
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The Systems

RADER 1000 with Dual 5%2" drives ~ RADER 2000 with Dual 8” drives

By combining the economy of using the most up-to-date techniques of microprocessor technology with the reliability of
British design and enginegring, these highly advanced systems of tomorrow are affordable and available to you today. Just
look at what we're offering.

Start with the economically designed, free-standing keyboard, where your fingertips can glide easily over the 92 keys,
which eagerly respond to your touch through innovative capacitive technology. It has it's own intelligence, through it's micro-
processor control, enabling fast reliable response to your every instruction. A special feature is full diagonal cursor control for
rapid cursor positioning (keyboard layout can be easily reconfigured for special applications).

Your eyes can rest comfortably on the 12" screen, with it's clear, high resolution display, enabling quick decisions to be
made from it's clarity of output. The latest lowpower 5% " or slimline 8" double-sided double-density precision drives prowde
accurate, fast retrieval of data from the highly efficient data store,
which uses double-sided double-density floppy disk format.

The powerful heart of the system, it's Z80 A microprocessor,
pounds quietly and efficiently away ata rate of 4 MHz. It will obey
your every instruction, and memorise every bit of information in it's
on-board 64K of dynamic RAM.

This highly flexible machine will communicate to the
peripherals of your choice, through dual parallel or serial input/
output ports. Future needs are well taken care of, as we've allowed
sufficient room for 12 or more dual port expansion boards.

The whole system is reliably powered via it's sophisticated
multi-output switched-mode power supply.

To all this, we've added the ease and availability of running
CP/M 2.2 software plus the entire CP/M users library and also
the new Paxton.

RADER 1000 £1480 RADER 2000 £1980
Features of these surprisingly low-priced
systems include:-

@®CPU-780 A4 MHz @ROM area
expandable to — 16K x 8 bits

@RAM area — 64K bytes of RAM

@DMA capability — Powerful and versatile
management of data transfer between ports. Memory
to ports, port to Memory. @Floppy Disc Control — Using the
WD 1397 chip-set to provide full double-sided double-density
storage in IBM 3740 format. @Character Generator RAM — Arranged as

2K Bytes of memory-mapped storage enabling a wide range of character sets to
be created. @Memory-Mapped Video Display — 2K Bytes of memory-mapped storage provides fast, flexible display. Inverse
Video. Video enhancement. Invert character. Dual Intensity. Multi-Level Expansion Connectors available.

Option Boards

@ROM Expansion Board — For user Read Only Memory Expansion. @RAM Expansion Board — Through P 10 Controlled
Boards, each with 3 pages of 64K Bytes. @Serial Ports — 2 Serial /0 Ports utilising Z80 A SI0 @ Parallel Ports —

2 Parallel /0 Ports utilising Z80 A PIO. @Real Time Clock with battery back-up

Shortly Available
@Cassette Interface @ 8 bitAtoD and DtoA boards. @Hard Disk Interface @Programmable Video Controller
Designed and Engineered in the United Kingdom and supported with a full year's Warranty.

For further information contact your local dealer or ‘phone or write to:
Rade Systems Ltd., 53/55, Ballards Lane, London N3 1XP.
Telephone: 01-349 4711/4 Telex: 46523 SIMSYS G
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Online Conferences Ltd., Argyle House, Northwood Hills, Middlesex, HA6 1TS.
Telephone: Northwood (09274) 28211 Telex: 923498

40 PCW



“The answer to
every would be

computerist’s
prayer”
(PCW Bench
Test)

The
Computer
Retailers
Association is a
voluntary organisation of

leading microcomputer dealers

and service organisations.

The purpose of the Association is to maintain
and improve standards of trading and customer
support within the industry, and to present the
industry’s case to the outside world. The Association also
acts as a forum where members can discuss common problems.

Membership is open only to those reputable organisations within the
industry who are willing to subscribe to the Association’s Code of Practice,

..
o &L
-

and who meet the Conditions of Membership.

See it at your nearest

Xitan Systems Ltd.
23 Cumberland Place,
Southampton,

SO1 2BB

Tel: 0703 38740

Datron Micro Centre

2 Abbeydale Road,
Sheffield S7 1FD

Tel: 0742-585490/585400
Telex; 547151

Microcomputers at Laskys
10 stores within selected
Laskys

Phone 051-227 2535

for details

Crystal Electronics
40 Magdalene Road,
Torquay, Devon.

Tel: 0803 22699
Telex; 42507 XTAL G

Lion Microsystems

Lion House,

227 Tottenham Court Road,
London W1

Tel: 01-636 9613

Byteshop
Computerland

5 Shops Nationwide
Phone 0480 215005
for details

’dealer

Digitus Ltd.

10-14 Bedford Street,
Covent Garden,
London WC2

Tel: 01-379 6968

Adda Computers Lid.
154 Victoria Road,
Acton,

London W3

Tel: 01-992 9904

COMPUTER RETAILERS ASSOCIATION

Your Guarantee of Satisfaction
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worth of accessories

MicroValuel =

y Epson Printer
MicroValue price
Epson MX80T. £359 . var
Epson MX80FT4 £399 . var
Epson MX80FT2 £465 . var

Epson MX100.... = £575 . var

Buy one ofthe above Epsons from|MicroValue and we'll

give you alPack of Fanfold paper, Spare'Ribbon Cartridge,
Interfacing!Document and Connecting Cord for Muitiboard
orNascom. Theiaccessories
are worth £30 but you
can have them
absolutely FREE.

MV1 - a280 computer 5139‘5{5

The MV1 computerkit uses the ubiquitous Nascom 1 Pcb and the
280 CPU. interfaces are included for television, printerand cassette.
2K memory, Gemini power supply (drives up to 3 extra boards).
Cherry full ASCIl keyboard and Quantum Graphics are also
included. Available with eitheran ASClII version ofthe
Nas-Sys 3 monitor, ora Tiny BASIC.
MV1 is expandable to Gemini

80-BUS specification. ‘,‘-‘“\e

MicroValue price

yalue 5105 Nascom IMP + Graphics SAVE

M\c‘o\ usive +VAT Only £199.var £156
gxc Microvalue has slashed the price ofthe 80cps, 80 column IMP dot

. Value’ SAVE matrix printer And added Imprint's high res. graphics and double
‘Mlcro ajue's . VER £65 gnccj,tlh crtwlaroclte'r'o'pmn,lMPhas RRP £355 + VAT

i i-directionai printing and .
Nascom Special o triction/tracto?feed.g MicroValue price
We've puttogethera microcomputer kit containing the Nascom 2, £1 99

+ VAT

Nas-Sys 3, Graphics ROM, Bits & PC 's programmers aid, Gemini 3
APSU, 16K RAM Board and mini motherboard. The resultis a
powertul micro using market proven boards and components.

RRP OVER £405 +VAT

NASBUS Compatible DOUBLE
DENSITY Disk System -
Available Ex Stock

Wwith hundreds in daily use the Gemini Disk system is now
the standard for Nascom and Gemini Multiboard systems.
Single or twin drive configurations are available, giving
350K storage perdrive. The CP/M 2.2 package supplied

SHARP MZ80K with SAVE supports onécreen editing vlviﬂ|'1 either the normalNascom
i orGemini iVC screens, parallel or serial printers, and auto
Supel' Gl'aphlcs £200! sin Ie-.douple density selection. An optional altemnative to
The 48K RAM System is offered at a rock bottom price with the CP/Mis available for Nascom owners wishing to support
Quantum Micros HiRes Graphics which gives resolution down to a existing software. Called POLYDOS 2 it includes an editor
single dotand highres. plotfing. Characters are user definable and and assembler and extends the Nascom BASIC to include

the pixei characters actually join. Five free games packages are diskcommands.
included too!

RRP £645 +VAT
MicroValue price

£445

+ VAT

Single drive system
(G809,G815/1)

£465 .var

Double drive system
(G809, G815/2)

£690 . var
CP/M 2.2 package
(G513)

£100 . var

Polydos 2

£90 . var
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MicroValue

MV2-Twin Z80A
Controlled Development Computer

The fully built and tested MV2 microcomputer is controlled by two
Z80A microprocessors. Interfaces include R$232, cassette, 2 x 8 bit
parallel ports, and graphics including programmable graphics. It
provides 80 x 25 screen formatand includes 64K RAM, Integral PSU
and full ASCll keyboard.

NEW

/O Board for Nascom &
Gemini Multiboard Systems

Quantum|/O

The new Quantum Micros I/O board takes the unique approach
to the problems ofinterfacing your Nascom or Gemini Muiti-
board to external devices. This 80 Bus and Nasbus compatible
card is supplied fully built, populated and tested and includes
three Z80 PIOs, a CTC and a Real Time Clock with battery back-
up. in addition, a range of “‘daughter”’ boards that attach
straight to the I/O board are under development catering fora
wide varlety of interfacing requirements.

Quantum I/O board MicroValue price — £140 + VAT
Prototyping daughter board Microvalue price — £20 +va

IEEE-488

The EV Computers’ IEEE-488 card isan 80 Bus and Nasbus
compatible card designed to fully implement all IEEE-488
intertace functions. This built and tested card gives the usera
very cost effective and versatile method of controlling any
equipmentfitted with a standard IEEE-488 or GPIB inferface.

MicroVvalue introductory price

Software written to run underthe RP/M ROM based monltorcan
be transferred to disk to run under CP/Matalater date. this rugged
computeris ideal for
educational andindustrial
environmentsand is
supplied with ther

advanced COMAL

structured BASIVCA
SAVE
o\ £76.50

MicroValue price

£595 + VAT

£140 + var

New Software for Nascom Systems

POLYDOS 1 Adisk aperating system for use with Nascom 1 or 2and Gemini G805 Disk
Systems. An incampaorable and exiremely well presented DOS that includes an editor and
assembler and adds disk commands to the Nascom BASIC.  Microvalue price £90 + VAT

O

MATHSPAK Dauble precision maths package on tape. Microvalue price - £43 + VAT
MATHSPAK Handler Used in conjunction with MATHSPAK.  Microvalugprice - £9.95 + VAT
Command Extender Far use with MATHSPAK it extends BASIC's reserve word list.
MicrovValue price - £9.95 + VAT
Logic Soft Relocater An integrated assembler and disassemblerpackage which allows
disassembly and reassembly from anywhere on the memory map.
Microvalueprice - £43 + VAT

SAVE'MORE MONEY,

Standard Firmware for Nascom at Reduced prices

NASPEN RRPS£30 + VAT MicroValue price £20 + VAT
Nas-Sys 3. .RRP£2S + VAT MicroValue price £20 + VAT
NasDis . D-Bug (EPROM) RRF £50 + VAT 'MicroValue price £30 + VAT
NasDis . D-8Bug (TAPE) RRP£40 + VAT MicroValue price £20 + VAT
Imprint . RRPS30 + VAT Microvalue price £20 + VAT
Blts 8 PCs Prog. Aid .......528 . VAT Microvalue price £20 + VAT

80 % 25 Video for Nascom

Nascom owners can now have a professional 80 x 25 Video
display by using the Geminl G812 Intelligent Video Card with
onboard Z80A.This card does notoccupy system memory
space and provides over 50 user controllabie functions
including prog character set, fully compatible

with Gemini G805 and G815/809 Disk Systems. £1 40
Builtand tested. + VAT

BITS & PC’'S TARGET ELECTRONICS
4 Westgate, Wetherby,W.Yorks. 16 Cherrylane,Bristol BS1 3NG.
] YOURLOCAL Tel:(0937) 63774. Tel:(0272) 4214196.
*MicroValue MICROVALUE INTERFACE COMPONENTS LTD.
DEALER ELECTROVALUELTD. Oakfield Corner,Sycamore Road,
wa rra n'y Alle producisonmesewopages 700 Bumage Lane,Bumage, ~ Amersham,Bucks.
its. sold are available whiie stocks tastiom ~ Manchester M19 1NA. Tel:(02403)22307.Tix:837788.
All products, exceptkits, soldby e Microvalue dealers listedonight.  Tel:(061) 431 4866. HENRY'S 1o
Microvalue deatlers are supplied with (Moil order enquiries should RAD
; " telephonefor deliverydalesondpost 28 St Judes, Englefield Green, 404 Edgware Road,LondonW2.
12 months' warranty and will be ]
replaced or repaired by any deaier o o ywoessand— Egham, Surrey TW20 OHB. Tel:(01) 402 6822.
(evenifyou didn't buy it from him) in the Tel:(0784) 33603.TIx:264475.  TIx:262284 (quote ref:1400).
group in the event of faulty manutacture. SKYTRONICS, LEEDS COMPUTER CENTRE,
i 2 North Road, The Park, 62The Balcony,
Nottingham. Merrion Centre, Leeds.

Tel: (0602) 45053/45245 Tel: (0532) 458877
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NASCOM USERS

Take a look at the NASCOM APPROVED HS-IN

STORAGE SYSTEM. Where else can you get

features like these . . .

* A full on screen Instant display of the
catalogue.

* Auto verification of each file as It is

written.

CRC error checking.

Link selectabie 2Mhz or 4Mhz option.

Fast data transfer rate of 6000 bps.

Powered from NASBUS.

8" sq NASBUS compatible PCB.

Far more reliable than any floppy disk

system.

* 112K on-line storage with 2 drive system.

The HS-IN has a Command Set which makes it a
floppy-disk “‘look-alike”. It can load an 8K
program in under 11 seconds and can store up
to 56K (28 files) on each side of tape. Why spend
£700 on a floppy disk system when the less
expensive HS-IN system has a command set like
this .

* ¥ * 2 ¥ »

\X/rite a Basic file

B—

C— Instant display of catalogue.
D— Delete file.

J— Jump to Baslc.

N— Jump to NAS-SYS.

Q— Warm start to NASPEN text editor.
R— Read a file.

T— Transfer file to another drive.

X/ — \Write a file.

X— Exit and rewind cassettes.
Z— \Warm start to Basic.

This Mini-Cassette Storage System is
technologically far ahead of anything like it on
the market and is extremely reliable into the
bargain. AND THE COST? Because we have
been successful in quantity component
purchases we have been able to lower the price
until January 31st 1982 (the old price is in
brackets). '

Single Drive System built and tested

£199 (£230)
Double Drive System built and tested

£279 (£299)

Carriage £3.50.

We are Scotland’s foremost NASCOM Dealers
and keep in stock the full range of NASCOM
products as described in the Lucas Logic Advert
in this magazine. For the Christmas period and
up to January 31st 1982 we are offering a FREE
Statistical Calculator (without battery) with
every NASCOM product worth more than £100
or each series of NASCOM products with a
value totalling £100 or more in the same order.
AND if you don’t-want the calculator . . . just
‘phone and see if we have something else you
need FREE — a book perhapsl!

We now have the new NASCOM CASE in stock
as well as many more new NASCOM related
products.

~ COMPONENTS
AT THE BEST PRICES IN BRITAIN

MICRO-SPARES now have a vast selection of
Logic I.Cs including 74; 74LS and CMOS full
range. There are Z80’'s and support chips as well
as resistors, capacitors etc. etc. . . . far too many
to list on this page. But to give you an idea of
the prices just compare these . . .

1-199 200 +
2114’s (all speeds) 99p POA
4116’s (all speeds) 69p POA

2708’s 1.73p POA
2716°s Single +5v 2.15p POA
4118’s 3.80p POA

All components are fully guaranteed and are in
stock as at 15th December 1981. Orders under
£30 please add 50p p- & p. VAT not included.
Send SAE for current price list.- Official orders
from all establishments welcome.

All components In stock sent same day.

NEW/

Very shortly now MICRO-SPARES will be selling
the all computer RS232C versijon of the HS-IN.
The Mini-Cassette System is just as fast and files
can be any length. The machine can be
connected to computers, V.D.U's, Printers and

and other RS232C device. They will take the
place of paper tape in loading engineer test
programs for instance. Other communication
modes are 20mA current loop, IEEE and Z80 bus.

SECOND HAND COMPUTERS

MICRO-SPARES keep a register of users that are
buying or selling a computer. Stocks of second-
hand machines — all in working order - are

available from the very small to the very large at
extremely keen prices.
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Xitan
outh Coast Leaders in
icrocomputer Support
plication and Service

Xitan - First for Business & Xitan - First in Science and Xitan - First in Industry

Commercial Systems Research Xitan’s depth in microcomputer
Xitan’s specialised Administrative and Xitan support the more personalised experience is playing an increasing role

Operational Microcomputer Systems requirements of the scientific and in the rapidly developing industrial

provide cost effective computer support research users universities and colleges, applications for production and process

for wide ranging business organisations; and in government and independent control, and in product and production

from low entry level, stand alone research establishments with development operations.

systems for the smaller business, to comprehensive practical experience

integrated multiuser/multitasking embracing hardware, system, and Xitan — First for Service

systems to meet the more specific needs applicational software. Xitan'’s local reputation is founded

of the larger business enterprise. securely on Service- both in system

development- software and
hardware support, and service in the
field.

SYSTEMS

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

Cromemco SHARP North Star Horizon comart ...



THE REALCOST
OFASHARP
OMPUTER SYSTEM

We could simply scream at you ‘Get a Sharp MZ-80K personal
computer for only £399"

But you know, and we know, that there’s more to it than that. As
your interest increases or your business grows, you will want to
exploit the unique versatility of your Sharp system - MZ-80K, MZ-80B

or PC-3201.

So we thought we would set your mind at rest about the cost of

M2Z-U/G

MZ-80 110

MZ-80FD

MZ-80FDK

MZ-80
MZ-80P3
CP/M

MZ-80 I/O-1
MZ-80BM

MZ-80THOB
MZ-80T20C

MZ-80TU

MZ-80T40E

Personal Computer wz.gorp

MZ-80FDK

MZ-80P5
MZ-8OFI

MZ-80MDB
MZ-80F15

MZ-FO5
MZ-BCJ
MZ-80EU

M2Z2-80GMK
MZ-80 VO-2
MZ-80T10C

CP/M.

harp PC3201 PC-3201
: CE-320C
Business Computer ¢gi3zp

I Sharp MZ-80B lzeters

RP-1600/5

CE-331M
CE-341M
CE-350L
CE-332A
CE-340R
CE-340G
CE-350R

CE-330G

I Note: All prices quoted exclude VAT, freight costs and insurance.

All items are available through our Hours of business:
fast and efficient Mail Order Service Mon-Fri 9:30-5:30 and Saturdays
from 9:30 until 1:00.
All prices are correct at time of
accept Access and Barclaycard and going to press.

or come and collect it from our
‘computer centre’ counter. We

can arrange Citibank hire purchase.
Simply ask for a quotation.
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Sharp MZ-80K MZ-80K
Personal Computer MZ:80K

supplies and software can be supplied.

PASCAL interpreter manual and application tape.

Computer 20K. 25c¢m CRT. Tape cassette. ASCII keyboard. £399.00

Computer 48K, £460.00 =

28K upgrade. £80.00 I

Interface unit. £82.00 = \

Dual disk drive. £6893.00 B oy
Additional dual disk drive. £616.00 —
RS232 interface. £110.00 q
Matrix printer. £395.00 d
Operating system. £196.00

Universal interface card. £50.00 \‘
BASIC manual. £7.00 v - -
BASIC tape. £9.00

Machine language tape and manual. £19.00 \ l
Assembler tape and manual {(System Program). £38.00 ‘

Computer 64K. 23cm CRT. Tape

cassette. ASCH keyboard. £1095.00
Twin floppy disk unit. £590.00
Additlonal twin floppy disk unit. £590.00
Matrix printer, 80cps. 80col. £415.00

Floppy disk interface card.
Master diskette and manual.
Cable for MZ-80FD.

Cable for MZ-B0FDK.
Floppy disk cable jointer.
Expansion unit.

Graphic RAM-1l option.
Universal interface card.

MZ-80K to MZ-80B converter tape. £7.00
Operating system. £65.00
Computer 64K. ASCII keyboard. £1500.00
80x25-character display terminal. £250.00
80cps, BO/132col matrix printer. £450.00
60cps, 132col daisywheel High-Q printer. £1495.00
Twin floppy diskette unit. £670.00
Floppy diskette interface. £125.00
Additional diskette drive cable. £30.00
48K RAM upgrade. £150.00
RS232 interface card. £150.00
General purpose I/O parallel interface card. £145.00
Printer ribbon for 332P. £8.00
10x5%in diskettes. £30.00

Direct program generator.

Sales Ledger program and manual.
Purchase Ledger program and manual.
Nominal LLedger program and manual.
Invoicing System program and manualt
Stock Control program and manual

expansion. We print here all the prices relevant to system expansion

*on these three popular and widely recognised computers.

If you think this demonstrates a straightforward and workmanlike
attitude on our part, just look at the prices. You will see that they are
just as down-to-earth as the rest of our approach.

Butel-Comco support for Sharp users is complete. Advice is freely
available. Maintenance contracts can be arranged. A wide range of

(' THEBUTELPRICE GUIDE ) mumm mess mus mam

£50.00

£100.00
£31.00
£9.00
£7.00
£15.00
£50.00
£120.00
£45.00

£120.00
£300.00
£300.00
£450.00 N\
£300.00
£300.00

L

Call, telephone or write to:
Butel-Comco Limited,

Garrick Industrial Centre
Garrick Road, Hendon,
London NW9 B6AQ.

Telephone: 01-202 0262. Technology fOl’ business



(" SPOCK: “Computer! Calculate the value of Pi to ten thousand decimal places”. )
COMPUTER: “Working . . ."

CAN YOUR COMPUTER SPEAK?

The WIDEBAND SPEAKEASY speech synthesiser adds voice response to any
computer with a parallel port including PET, APPLE, expanded ATOM, HORIZON etc.

for Only £69 + var

% UNLIMITED VOCABULARY % COMPLETE MANUAL WITH
: DICTIONARY, SAMPLE

* B IO A SOFTWARE AND TUTORIAL

¥ LOW MEMORY OVERHEARD ON SPEECH PRODUCTION.

Also includes high flux speaker and power supply, all housed in high quality wood
cabinet, with volume control and rear pitch control.

Programmed with simple phonetic codes. Apart from the obvious applications of
voice response in manufacturing, testing, blind terminals etc., this product also
teaches a great deal about linguistics and speech production.

Software is available in BASIC and Z-80 and 6502 assembly for direct input in
PHONETIC SPELLING closely related to the ARPABET international phonetic alphabet.

For your nearest dealer contact:

w'DEBWAD PRODUCTS, CAMBRIDGE RD,,ORWELL, ROYSTON,HERTS.

A subsidiary of Sands-Whiteley Research and Development TEL:0223 208017

— W,
AN, Cambridgeshires 4 lLA. SMALL ARM ROBOT

I.LA.SYSTEMS LTD. Specialist

Runs PET, APPLE and

other microcomputers.
ROBOT £349 «var
CONTROLLER £148.var

OFF THE SHELF TURNKEY SYSTEMS BASED
ON THE NORTH STAR HORIZON.

* OVER 200 APPLICATIONS SOFTWARE
TITLES INCLUDING WORD PROCESSING,
ACCOUNTS, STOCK CONTROL, PAYE,
DATALOGGING ETC.

* DEVELOPMENT SYSTEMS WITH FULLY DOCUMENTED
HARDWARE.

* NORTH STAR DOS, CPM 2.2 AND FORTH READY CONFIGURED.
* TRAINING AVAILABLE.

* TOP QUALITY TERMINALS, DAISY WHEEL OR LETTER QUALITY
DOT MATRIX PRINTERS.

* RELIABLE PROVEN HARDWARE AND SOFTWARE GUARANTEED
AND SUPPORTED FOR ONE YEAR.

* MAINTENANCE CONTRACTS CAN BE ARRANGED.

CONTACT:

ILA.S., CAMBRIDGE ROAD, ORWELL, ROYSTON, HERTS.
TEL: 0223 207689.

A SUBSIDIARY OF SANDS WHITELEY RESEARCH AND DEVELOPMENT.

Microcomputers and Microsystems

Cambridge Road,
Orwell, nr. Royston, Herts.
Tel: Cambridge (0223) 207689

iary of Sand: y R h and D ent Ltd.

A wholly owned



Take a saving triponthe
Metrotech and Metroplay lines

GOODGE ST
METROPLAY

PORTLAND ST

GREAT

METROTECH

METROPLAY

KENSINGTON
HIGH ST.

OXFORD CIRCUS

METROPLAY

PICCADILLY

VICTORIA ST
METROPLAY

METROTECH
METROPLAY

WALTHAMSTOW
METROPLAY

CHANCERY
LANE

METROTECH

METROPLAY

LONDON WALL
METROPLAY

CHEAPSIDE
METROPLAY

STRAND

KINGSWAY

METROPLAY

METROPLAY

Metroplay at Ryman

12 capital places where you'll find all the bignames .
in video games — and all at prices hard to beat.

COMPARE OUR PRICES — ALLTHAT'S ATARI

HIGH

Metrotech at Ryman

HOLBORN, GREAT PORTLAND ST. AND JERMYN ST.

The personal and small business computer
specialists with the big reputation for service

and value.
ATARI400& 800 CHRISTMAS SPECIAL ‘ i
A new generation of home/ Complete Atari Video Computer 4. \WE'VETAKEN A nt:jodudng the new, sensationai
personal computersto combine System with 27 game ‘Combat’ | BIG BITE OUT OF and long awaited
normal computing with audio/ cartridge PLUS FREE 112 game o THE COST OF YOUR NECPC-8000 SERIES
visual educationaland TV ‘Space Invader’ cartridge. RY OWN APPLE 8-colour display function and six
game facilities. Recommended Price VE otherinnovatory series make
SAVE £33.95 £159.90 COMPUTER. it the most advanced computer
for its size on the market today.

£345 1 gg\g .95 /S‘\e‘la(ui) for Apple PO\_Nler' Come for ademonstration.

caselida L ugey PC-8001 Keyboard Unit plus

INTELLIVISION Advanced learning and tactical games

centre as advertised on TV. Complete with
FREE 3-D SOCCER CARTRIDGE.

deals.

o £199.95

STATION GUIDE
CHEAPSIDE 116 Cheapside, EC2
01-606 6409

GREAT PORTLAND STREET

6-10 Great Portland St, W1
01-637 2181 Ext. 39

CHANCERY LANE 19-20 High
Holborn, WC101-242 9819
KENSINGTON HIGH STREET 227
Kensington High Street, W8
01-937 1107

KINGSWAY Alexandra House,
25 Kingsway, WC2 01-836 7944

WC2 01-588 6707

OXFORD CIRCUS Old Ticket Hall,
Oxford Circus Underground, W1
01-437 8746

LONDON WALL 85-86 London Wall,

STRAND 430 The Strand, WC2
01-2405087

GOODGE STREET 66 Tottenham
CourtRoad, W101-636 7306
VICTORIA STREET 108 Victoria St,
SW101-834 5843
WALTHAMSTOW 249 High Street,
Walthamstow, E17

PICCADILLY CIRCUS 107 Jermyn
Street, SW/101-839 4872

15 Lower Regent Street, SW/1
01-8394872

ALSO AT

KINGSTON 105 Clarence Street,
Kingston, Surrey 01-549 0769
OXFORD 6-7 High Street, Oxford
Oxford 46571

Apple ll System package

PC-804212" Colour Monitor

ALL THE BIG NAMES IN SMALL COMPUTERS

DETIDPLAY
MEIRIE

A MEMBER OF THE GRAND METROPOLITAN GROUP

"Ryman
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Avery

personal
Sition
NEC.

pro

At long last, a computer you can com-
fortably call your own—for personal
use in business, and for business use
at home.

our new PC-8000 personal computer
system will help you accomplish all
kinds Of things that you thought were
beyond your reach—bookkeeping,
researching, planning, organizing,
speculating, charting, plotting,
reporting, preparing documents,
Whatever you do, in fact, you are
certain to do better and faster

when teamed with our PC-8000.

From

contrary to what you might think,
there's no reason to be intimidated
or shy during your first encounter.
If you can handle a typewriter, you
can easily operate our little computer.
What's more, the PC-8000 is one of
the most reliable partners in business
you will ever encounter. Like other
leading compter manufacturers, we
use the finest components available—
those made by NEC.

The PC-8000 lets you start small and
think big. Unlike other personal com-
puters in its class, it offers an ample
capacity and a host of features that
let you grow together.

Backed by one of the world's largest
electronics manufacturers, the
PC-8000 could well be the start of a
remarkably profitable team.

PC-8000

The Personal Computer System from NEC.

5
A

/.

5495

72455

e TS WA
52757
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NEC Telecommunications Europe Co., Ltd. . N 1 D
NEC House, 164/166 Drummond Streel, London NW1 3HP UK Yes. I'd like to know more
> f Telephone: 01-388-6100 Telex: 261914
Nippon Electric Co Lid .
IBR Microcomputers (England/Wales Distribuls

Sutton Park. London Road, Reading, Berkshire
Telephone: (0734) 664111 Telex 848215

Name/Title

about the PC-8000. L - =
Please send me a com- Business

plimentary brochure. =0 =
Address

Return to NEC Telecommunications Eurbpe Co., LE.
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Microbits
Integrated Business System:

now for the Nec Pc8000-

The Microbits Integrated Business system has been specifically developed to enable
the non-technical user to have the use of a powerful and sophisticated computer system
without the need for extensive training.

Each module is simple to use and is menu driven, which means that the operator is
always prompted for responses by the computer. All data input is validated as it is input to
the system, thereby greatly reducing the possibility of any errors.

Full audit trails are provided throughout the system so that a record is made of all
transactions taking place.

In addition a powerful interactive enquiry system has been built in to allow you
access to your data for viewing or printing at the touch of a button.

Full reporting facilities are provided including Trial balance, Profit and loss, Budget
comparisons with actual figures, Debtors reports, Customer information by name, number or
range, Transaction summaries, statements, Creditors reports, Suppliers Details by name, number
or range, Employee information, Payslips, Credit Transfers, Cheques, P60/P35s, Pension year
end and P45 printouts.

Fully automatic back-ups of all current files are made when the system is closed
down to minimise the chance of any loss of data.

In summary we have produced a secure and very easy to use software system which
is implemented on what we believe to be the finest and most reliable small computer currently
available.

Nominal ledger, Sales ledger, Purchase ledger, Order entry/Invoicing, Purchase Order Entry
Payroll, Stock control. PRICE PER MODULE £100

Word Star  Mailmerge PRICE £255

VERSIONS AVAILABLE FOR OTHER CP/M SYSTEMS

/ A number of dealers are now being appointed

throughout the UK. Contact us now for further
information.
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WORD
PROCESSING

INTEGRATED
/' BUSINESS

Microbits Integrated Business System will provide your Business with a totally integrated, reliable,
friendly and cost-effective software solution which will operate on a wide variety of computer systems.

If this isn"t enough then we can also design and produce solutions to meet your own requirements.
We have a wide experience of computers and applications; mainframe, mini or micro.
Why riot benefit from our experience?

‘W

: il
m////@/ _ 3 MICROCOMPUTER SYSTEMS & SOFTWARE
‘,/i Ca Barford House Shute End
i‘ / Wokingham Berkshire RG11 1BJ
/ = 4

Telephone 0734 792021
Telex 848210




(M)ICROTEK COMPUTER _ SERVICES™)

MICROTEK INTRODUCE THE

"MICOM 81°
THE “STATE OF THE ART - MICRO-COMPUTER SYSTEM.

M ICRCTEK COMPUTER e 11 ICROTEK COMPUTER SERVICES

MICOM 81 MICOM 81

4 MHZ 280A CPU!

18 Slot $100 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 ok * 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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LONDON COMPUTER CENTRE

PET! APPLE! TRS80! HORIZON! OWNERS! LET LCC THE BIG
COMPUTER CENTRE PUT YOU ACABLES LENGTH AWAY FROM
LETTER QUALITY PRINTING WITH 5-STAR PRINTERS.

Olivetti ET 121.20 CPS. Proportional Spacing. Doubles as Type-
writer £795 Tec 25. 25 CPS.B1-Directional Printing, uses

Diablo Daisy Wheels & ribbons £995 Tec 40.40 CPS 2k

Buffer, Diablo compatable £1235 Daisy Wheel || 60

CPS. Ricoh 1600 Daisy Wheel £995 Flowriter RP1600. "

60 CPS.8k Buffer. Bi-Directional Printing £ 1500

Qume Sprint 5.45 CPS £1500 NEC 55 CPS. £1650

EPSON DUAL MODE PRINTERS

New! 12" wide
Automatic

Sheet Feeder

fits all above.

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 Wordstar;
the ultimate word processors.
" £=$1.80

LETTER QUALITY & STANDARD DOT MATRIX IN ONE LOW COST UNIT

MX-80 F/T List £425 £ call

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

Fult specification as the
MX-80 F/T.

2. Fanfold

3. Paper Roils

LOW NOISE

132 COLUMNS PER LINE
JAPANESE RELIABILITY
MX-80 F/T2 List £440 £ call
MX-100 F/T List £575 £ call

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

hi-res. graphics.

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-

T T —————

MODEL ill
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

sures expansion to hard discs and other
peripherals. 76 key professional keyboard.
Self test on power up. CP/M 2.2, TRSDOS
& Level il BASIC are standard.

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

TRS-80 MODEL | SOFTWARE
ELECTRIC PENCIL (DISC) £60
SCRIPSIT (DISC) £61
SCRIPSIT (CASSETTE) £26
MAIL-MERGE FOR PENCIL
& SCRIPSIT

VAT AID PROGRAMME
CCA DATA MANAGEMENT
SYSTEM £125
FINANCIAL PLANNER/

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, LONDON W1P 5LA (Opposite Maples )

OPENING HOURS: 11.7 MON-FRI 12-4 SA1 Tel: 388 6991/2
24 hour answer phone: 01-388 5721

CP/M SOFTWARE
WORD PROCESSORS

WORDSTAR £275

WORDSTAR WITH DEDICATED KEYS £340

WORDSTAR MAIL-MERGE £65

MAGIC WAND £185

MAGIC WAND WITH DEBICATED
KEYS

SPELLBINDER

SPELLBINDER WITH DEDICATED
KEYS

DATA BASE SYSTEMS

DBASE | RELATIONAL DATA BASE
CONDOR
TIM

CRITICAL PATH
ANALYSIS
MILESTONE

£1799

£250
£185 THE SPECIAL LCC APPLE
SYSTEM

48K Apple, Dual 40 Track Disc Drives & 12
Green Screen Monitor £1395
Double Vision 80x24 Card £170
CP/M Softcard £175
16K RAM (integer) Card £95
Centronics Parallel Card £75
Serial Printer/Communications Card £85

f2
%0 £45

£45
£375
£250

£75

£175
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Oxtord Computer Sy

If you're thinking of buying a Basic Compiler let us
first show you exactly what we mean by Life in the
fast lane'.

Oxford Computer Systems (Software) Ltd.,
suppliers of the first Basic Compiler for the Pet,
have prepared an enlightening demonstration
disk giving direct speed comparisons between Pet
Basic, Petspeed and the altemative Basic
Compiler.

Petspeed is the only optimising Basic Compiler
available for any microcomputer, which is only one
of its other advantages.

FASTER - Petspeed is capable of
double the speed of the DTL Basic
Compiler and up to 40 times the speed

of Pet Basic.

SHORTER PROGRAM SIZE - the size of long
programs is considerably reduced.

COMPATIBLE - Petspeed will compile ANY Pet
Basic program.

OPTIMISATION - Petspeed is the only optimising
Basic Compiler available for any microcomputer,
because of its optimisation, programs run much
faster.

SECURITY - Your programs belong to YOU.
Oxford Computer Systems (Software) Ltd. makes
no claim on Petspeed Compiled programs. No
dongle or security device is required for compiled
programs and users can build in their own
protection. Petspeed code is unlistable and
compiled programs cannot be tampered with.

PRICE - we will leave you to compare prices.

Also available COMPILED INTEGER BASIC -
150 to 200 times the speed of Basic Compiled.
Compiled Basic is for those applications where the
speed of the machine is required without the
inconvenience of assembly level programming.
Ideal for scientific and educational users. g3vm,
Compatible with Petspeed. i

Petspeed for 8000 series
-Compiled Basic

Special Offer: Petspeed for 8000 series PLUS
Compiled Basic for just £320.

Write or phone today for a free copy of the Life in
the fast lane’ demonstration disk,

Oxtord Computer Systems (Software) Ltd.
7 & 8 Park End Street, Oxford OX1 1HH
Telephone Oxford (0865) 49597 &




FOR PRICE PERFORMANCE THE BEST MICROCOMPU

BRITISH
GENIUS

64K RAM * 24 x 80 VDU screen

REVERSE VIDEO AND GRAPHICS CHARACTERS
61 PROGRAMMABLE FUNCTION KEYS
PRINTERS — wide range available

GPIB OPTION (gen. purpose i‘face bus)

*_.‘-;'?(s‘h- L

Z80 MICROPROCESSOR AND CP/M
BEAUTIFUL GREEN SCREEN

SUPERB DETACHABLE KEYBOARD (buffered)
RS232 SERIAL & CENTRONICS INTERFACES
COMMUNICATIONS SOFTWARE AVAILABLE

* %k k x ¥
* kK Xk Xk X

MODELS 2 & 3 Two 5 floppy disc drives giving total capacity of 320K or 700K
* MODELS 4 & 4A Two 8" floppy disc drives giving total capacity of 1.2M or 2.4M

* MODEL 5 One 8" floppy and One integral Winchester hard disc — capacity 4.8M
* MODEL 6 One 8" floppy and One integral Winchester hard disc — capacity 9.0M

MAINTENANCE AND SUPPORT
We have our own team of maintenance engineers. This enables us to provide an unparalleled support service.

24 hour response contracts are available or service on a time and materials basis. Telephone and onsite assistance
is available for software queries.

MICRO SOLUTION APPLICATIONS (British software written in CIS-COBOL)
—INTEGRATED ACCOUNTING SYSTEM . . £1000 —BILLOF MATERIALS . . .. ........... £450
—STOCKCONTROL: . ................ SRAY RO S o bwewm oxi el o o from £250

The Accounting System includes: Bill of Materials includes:

—Full double-entry accounting —Maintenance of Assembly structures
—Sales/Purchase/Nominal Ledgers + VAT —Multi-level Parts Explosion

—Sales Invoicing —Assembly Component cost calculation
—Trial Baldance/Profit & Loss —Requirement Breakdown by period

—Open ltem or Balance Forward

—Up to the minute Enquiry facility Payroll System includes:

—Alphanumeric Account codes etc. —Up to 15 Gross and Net pay fields
—Retention of Historical data

Stock Control includes: —Pension and Holiday pay calculation

—Order processing —Special Stationery available

—Invoice/Delivery Note printing —Multi departments

—Reordering and Valuation reports —Up to 9999 employees

WORD-PROCESSING
The British Genius is second to none as a word-processor. Using the 61 function keys and the proven
WORDSTAR software it's a pleasure to do your paperwork!

BESPOKE SOLUTIONS
Our team of experienced systems analysts and programmers are ready to provide your tailor-made software
solutions. Ask us for a quotation.

Park Farm House telephone
Heythrop CHIPPING NORTON (0608) 3256

Contact:

Chipping Norton ask for: Bill Whaley
OXFORDSHIRE or
0OX75TW Bede Dunlop
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Business Disk

The versatile program that will help every small businessman
THE PROGRAM YOU LEAVE IN YOUR PET COMPUTER ALL DAY.

BUSINESS DISK combines an easy- to- use wordprocessor with a
filing system, electronic jotters, desk diary, and much more Very
powerful searching/editing functions Wordproocessor can
use information from any of your files Print totals of
conditional searches TOTALLY FLEXIBLE and easy to set up to
suit your exact requirementa Change your mind later?
Ragy to alter/create sub-files/etc You can be halfway
through editing a lstter; go to your product flle to look up
soms prices, print out an invoice for someone who wants to
pay cash; and then continue editing your letter!!

Free leaflet gives full details of this advanced program
which will run on the 8032 PET. Extensive User Handbook
avallable separately for £16 (refundable).

OBM Dealer enquiries welooms. This is the program all your 8032
customers will want; and you'll ind many uses for it
yourself Demonstration pack available soon for &30.

JCL SOFTWARE

47 London Road, Southborough,
Tunbridge Wells, Kent

Tel: (0892) 27454

How have we managed to get what is virtually a small
8'I'c*n Off’c* into a 32K PET? By writing all the commonly
used subroutines in very efficient machine code and putting
these in ROM These are also available separately and you
can write simply BASIC programs to-use these superb
subroutines The ROM is called the Businsss ROM and costs
£120 plus VAT. Full details on request.

ROM Pager: A small board that fits neatly inside PET and
allows up to 8 different ROMs to be fitted at onca Fitted in
seconds, software controlled; price £45 plus VAT.

EPROM PROGRAMMER: Very many facilities including disas- fg

sembler;, programs ALL common EPROMS £260 plus VAT.
(532 EPROMS from £5.50....10 off)
Asssmblere Complete easy-to-use packages for ALL PETs
including 80 column Disk or cassetta From £25 phus VAT
Acosssoriss Floppy Disks; Paper; USA Software (eg VISICALC
£99); and other PET producta All software is post frea
Send for free catalogues Demonstrations any time
We also sell VIO and have some exciting software on the wayl

REPRODESIGN

131 Market Street, Chorley,
Lancashire

Tet (02572) 78376

Wego Computers Ltd

&

A4

@

STOCKISTS of

these manufacturers’ products

PRICES
INFORMATION

GOODS

despatched IMMEDIATELY
to order

Advanced Business Technology

* Keypads -

Barwands - Pascal tools

California Computer Systems

« Apple interfaces - Powerful S100 computers

Chatsworth Data

e Card readers, manual & hopper fed

TNW

* PET interfaces

Wego Computers Ltd

e Sequence Switch Box - PET software - Paycheck
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DEPT PCW
TELEPHONE 01-263 9493 01-263 9495

YOUR SOUNDEST CONNECTION

48 JUNCTION ROAD, ARCHWAY, LONDON N19 5RD
100 YDS FROM ARCHWAY STATION & 9 BUS ROUTES

IN THE WORLD OF COMPUTERS

PET

4016 16K RAM

4032 32K RAM

4040 Dual Drive Disk

4022 80 column tracks feed.
3023 80 column friction feed.
C2N Cassette Unit.

For the business man we stock the

8000 range inc. 8032 and 8050 with
daisy wheel printers coming soon.

32K SYSTEMS AVAILABLE
FROM £1,499.00

£279 EG3003

Utilises 280, 12K level tt
Basic, Integral Cassette Deck,
UHF O/P, 16K RAM, alt TRS80
features. Simply plugs into
monitor or UHF TV. With V.U,

(i /

——VIDEO GENIE—— INEW:NEW:NEW

32K DYNAMIC MEMORY BOARD KIT

e -
UK 101 Kitinc. 8K Memory £125

Ready Built inc. 8K Memory £175
Complete in case £199
4K Expansion 8x2114 £10
Parallel Printer Interface £24.50
Sound generator plus PIO Kit  £29.95
Cases for UK101 £19.95

Chromasonics Sound Kit £24.80
Colour Kit (inc. Demo Tape x instr.)
£69.95

ONLY £89.95

PIO and EPROM PROGRAMMER KIT
ONLY £24.50

Meter.

NOW WITH LOWER CASE AS STANDARD

NEW VIDEQ GENIE Il NOWAVAILABLE ........ £299.00

PARALLEL PRINTER INTERFACE INC. CABLE. £33.00

CHROMASONICS PROGRAMABLE SOUND KIT ...... ... £24.50

SOUND KIT (FITTING EXTRA} ... SRR - A

LOWER CASE KIT (FITTING EXTRA)...... S— v £27.50

COLOUR KIT (FITTING EXTRA) - . -.....£34.95

EXPANSION BOX WITH/WITHOUT RS232.... £215/£185

16K/32K RAM CARD - vossevervvi oo SR -£94/£129

APPLE——

APPLE Il PLUS Apple ( Sl
48K Machines £595.00 || plus

Disk Drive with Controller £349.00 = W‘-
Disk Drive without Controller £289.00 w H.;“_/

Colour Card £69.00 L
Graphics Tablet £425.00 2 _ i ofF
Silentype Printer £199.00
Typical Business Starter System. Apple

48K, 2 Discs, Monitor and Printer only. £1,785. /

a Interfaces and Cables for

‘\;g\ APPLE Il PET, TRS8O0,

¥ RS 232, UK101, SHARP
SUPERBOARD All Available
EPSON MX80 FT/2 £440
An FT/1 with high resolution graphics.
EPSON MX100 £575

Friction and tractor feed, high
res;)lution graphics, wide carriage
164"

SEIKOSHA GP80A £195
Dot matrix 5 x 7, 80 columns

30 cps. graphics, double width
characters.

=

EPSON M X80 £359
Dot-matrix printer with Pet graphics
interface. Centronics parallel and
serial. Pet and Apple compatible.
True bidirectional, 80 cps.
EPSON MXS80 FT/1 £399
Dual single sheet friction and tractor,
9 wire head, true descenders.

PRINTERS—

- VIC 20

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.

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 ASCIl characters, pet-type graphic
character set.

Keyboard

DIN typewriter keyboard with 8 programmable
function possibilities via 4 special function keys.
Colours are directly addressable from the
keyboard.

Peripherals/Accessories

VIC Datacassette with special interface to
guarantee high reliability read/write quality
{PET/CBM compatible).

PRICE ONLY £165
CASSETTE DECK £34.95

with free programmes

PERSONAL-
COMPUTER

BUSINESS
4 COMPUTER

TEACHING
COMPUTER

e

MONITORS

MON 10” (illust) B&W £79.95
9” Green Monitor £98.00
Hitachi professional monitors

9” Black & White £99.95
12" Black & White £149.00

NG
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.

ONLY £159
TANTEL IS POST OFFICE APPROVED. SEND FOR DETAILS.
DEMONSTRATION AVAILABLE AT OUR SHOWROOM.

BARCLAYCARD

welcome. Official orders welcome.

All items carry a 1 year Guarantee

'l Please aad VAT 15% to all prices. °Postage on computers, monitors, printers and cassette decks charged at cost.
VISA all other items, P&P 30p. Place your order using your Access or Barclaycard (Min. tel order £5). Export enquiries
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& Compare & Save @&
@orpic| pson

MX-80 F/T4
europlus

po. o=
£695 + VAT ————

48K ~£359
Complete 48K with Game

+ VAT
The Best Buy in Printers Today
with 40 60,80,132, Cols
Paddles 12 Months Warranty. or Feed

Fully tested. DISK DRIV E with

3.3 Controller £350 DISK DRIVE

without Controller £279

Epsom MX8: FT2 Hi-Res Printer £399
Epsom MX100 Hi-Res Printer £517
12°GREEN
MONITORS

Interfaces for APPLE, PET, SHARP,
TANDY etc.

Software

3.3VISICALC 1l £99

VISIPLOT £89

*GREEN—DISPLAY Vet ez
*STABLE DISPLAY Desktop Plan £99
*LOW DISTORTION D B Master (data base} £109
*INSTANT ACTION — FAST WARM-UP Data Plot £49
* Complete with Video Cable + BAMP PLUG Apple Pl £33
UNBEATABLE
£102 Galactic Wars £16

AT Anti-Ballistic Missiles £17

Hardware §mICROSAVE

Apple Graphics Tablet £413

Paraljel Interface £79 68 A I ma R oa d
Apple Serial Interface £89 -

Apple Cernltronics Interface £99 B r|sto I B SB 2 D J
Apple PRESTEL Interface £536

U-RAM-16K RAM card £86 Mail Order Desk

U-Z80 Processor Card {runs CP/M  £86

Paper Tiger 560 Printer

[Apple Silentype Printer

§%" Floppydisks Wabash or Basf
(Perio)

0272-737555,g_@

Telex 449752 (PYMGRP)

ST PLEASE REMEMBER TO ADD 15% VAT

...isastylishand
ergonomic plinth for the ZX81. It raises and
tilts the TV to avoid eyestrain, holds the 16KRAM
in place and hides the wiring and power supply.
This very professional unit costs £15, a built-in
powerswitch is £3, plus postage at £1.50, inc. VAT.
Peter Furlong Products, 125 Catford Hill, London SE6 4PR.
Callers by appointment, please.Tel 01690 7799.Visa,Access.

LAES] |

Gate now sole UK Distributors for Strategic Simulations Inc!
Quality Games for your Applel

AT LAST!
AN ADVENTURE GAME

YOU CAN ACTUALLY EXPERIENCE!

SEARCH FOR REAL TREASURE!

SOLVE REAL PUZZLES!

LOOK OUT FOR MAZES WITH CONCEALED TRAPS
RECEIVE CODED MESSAGES

YOU WILL NOT FIND THE TREASURE JUST BY
SITTING AT YOUR APPLE!

THIS IS THE FIRST TRUE ADVENTURE GAME WITH
OVER £7000 IN KRUGERRANDS AWAITING THE
FIRST PERSON TO FIND HADRIN'S TOMB

Hadrin was a (fictitious) magician living in the day of Merlin and
Arthur,

He had a large following and his cult still exists today.

He is buried somewhere in England, and in his tomb is some real
treasure.

It alt started when, on a training flight during the first world war, a
pitot saw a most peculiar sign on a hill top. Investigation led him on his
way to the treasure, but he was killed in action before he could
complete the quest.

What he left were some coded messages and a few clues. From there
the trail has to be taken up.

One encounters coded messages, clues, mazes with concealed traps,
caves with pitfalls, maps, riddies and many more.

At the end is the treasure, for whoever can discover the whereabouts
of Hadrin’s tomb.

To achieve this it will at times be necessary to leave the computer and
go to the library to seek out facts. It may be necessary to get maps and
other items. It may also happen that contacts will be made by followers
of Hadrin’s cult.

On the other hand it may be necessary to use the computer for
deciphering codes or to solve other problems. Who knows?

What is the treasure? Krugerrands! (£1000 min.)

The actual treasure is not buried, as precaution against accidental
discovery. What is buried however is a message on how to obtain it.

The sign of Hadrin with Hi-Res graphics, runs on a 48k Apple using
1 disc drive, and is available, now, for only £29.50 incl. VAT.

NEW NEW NEW NEW NEW eee————
POOL 1.5 (48k-D) Fantastic! 4 different games of pool. Fine

tune shots for great accuracy . Great graphics £25.25

3-D SKIING (48k-D) Ski slalom with real time skiingl 3

course, ski jump and good graphics. Up to 4 players. £18.10

SUPER SOUND {32k-D} Allows you to produce a wide variety

of noises to put in your own programmes £12.25

CRANSTON MANOR {48k-D) At lastl The sequel to Wizard &

Princess! Every bit as good — and difficult! £23.80

Plain Brown Envelope Department

INTERLUDE {32k-D} or {16k-C) Rediscover the playful, the

erotic side to your refatlonshipst VERY comprehensive

manualfl £12.25
£1450

SOFTPORN ADVENTURE (48k-D) On Line. Find and seduce

3 girlst Win the money to do this at the casino! You have to

be creative in your approach! Not easy, this onel £21.60

PORNOPOLY — Not yet in stock, but said to contain

HIRES! £21.60

Send large S.A E. for our full list. (3rd Edition).

DOS BOSS {32k-D) Dos 3.3 Super value utility — change dos, rename
commands, plus tots more! Loads of tips in manual £16.25
BEAGLE BROTHERS GAME PACKS (32k-D) 4 different packs of
super games — even fnctudes 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) Gargons 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 MOREM Send large stamped addressed envelope for our
full list,

All programmes listed above are written in Applesoft or machlne 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.

prices are subject to change in the event of dollar fiuctuations.
STOP PRESS STOP PRESS STOPPRESS STOP PRESS

SERIOUS STUFF DEPARTMENT

THE FAST ONE — no not LAST, FAST!

THE HAYDEN APPLESOFT COMPILER We’ve Bench-
marked it and amazed ourselves with the results! It’s selling
tike hot cakes, and no wonder!

S.A.E. for details and benchmark, or for the full kit
Dealer enquiries welcome.

£125.00
plus VAT and £1.00 p&p

¢ GATE (TICADSYSTEMS LIMTED

. The Nethergate Centre, 35 Yeaman Shore,
# Dundee.
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How well does your
computer
understand you?

You don’t need to understand computers
if your computer understands you.

Together you and your computer can form agreat team. Analysing your problems and formulating
solutions-quickly, accurately and cost effectively.

Through Vector Graphic products the right system can a be found for you and your company.

MEMORITE I, probably the best word processor onacomputer system today: including mailing list
merge, spelling, dictionary, phrase library, password system, help screens.

EXECUPLAN. The information system that replaces the calculator, penciland paper. The system that
adapts to you, never forgets, speeds up your workflow, and it's a perfect typist too!

MEMORITE and EXECUPLAN are just two of the packages helping business today, others include:
solicitors packages, accounts, stock control, payroll, job costing, estimating, planning, printers job costing,
manufacturing and a host of scientific and technical systems.

All Vector systems are based on the Industry Standard S-100 Bus Configuration and CP/M
operating system. Call us today -we'll be pleased to arrange a
demonstration. Then you can judge the benefits for yourself.

Almarc

DATA SYSTEMS

Almarc Data Systems Limited, Great Freeman Street,
Nottingham NG3 IFR. Tel: (0602) 52657.
Telex: 37407 Almarc/G.

Also at: Green Street, High Wycombe,

Bucks. HP11 2RF. Tel: (0494) 23804.

STAND NO770& 772

APPROVED ALMARC DEALERS

""" BALDOCK Modus Systems 0462) 894848
BIRMINGHAM Taylor Micro Systems Ltd. 021) 358 2436
DONCASTER Reed Com?unn 0709) 67087
HIGHWYCOMBE Common Sense Business 0494) 40116
HARROGATE Business Microsystems (0423) 68224
KETTERING Shutdeworth Business Systems (0536) 511357
LONDON Micro Systems Consutants 01) 979 4098

UTH Computa-Crop 604271/2

NOTTINGHAM  Bestmoor Limited 0602} 415315
SWANSEA Business Microsystems 0792) 474082
TYNE&WEAR  H.P.Mkros 0632) 859923
YEOVIL Dale Computers (09359 23097
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Are you listening, Buzby?

Government eavesdroppers
were using computers (it was
said a year or so ago) to
monitor telephone conver-
sations, It is now univer-
sally accepted that I was
wrong to pass on this report
as a serious possibility. It is
also accepted as equally
obvious that I must have
been daft as a brush to
consider it.

At the time of the scandal,
it was known in the com-
puter world that computers
could understand small bits
of speech but with incredible
limitations. The story put out
in New Statesman went a lot
further: it spoke of con-
siderable monitoring of
phone conversations (surprise
to no one, really) and
suggested that an experimen-
tal computer was being used
to transcribe the conver-
sations. Impossible!

Now, another chapter can
be told. It shows that the art
of computer speech recog-
nition was, in fact, further
advanced that the computer
world realised — and, para-
doxically, it makes me feel
less inclined to believe the
details of the New Statesman
story than I was. Even
stranger, it seems that the
idea of voice transcription is
rather less fanciful than I
suggested.

ake these points in order.
The new chapter involves the
Government's Joint Speech
Research Unit — ‘joint’ being
half-Government, half-Post
Office. It has been co-
operating with computer soft-
ware house Logica to produce
a more sophisticated speech
recognition machine, called
Logos, and it came in for
some suspicion when journa-
lists were investigating the
original eavesdropping
scandal.

JSRU came under sus-
picion in my mind simply
because all the evidence I
could get indicated that it
was doing sophisticated work
— and I could find no trace of
Learned Papers published on
the subject. One possible
deduction was that its work
was being classified — not, on
its own, much of a pro-
bability, but enough to
arouse initial curiosity.

At this stage, however, my
opinions remained simple:

that the most sophisticated
speech recognition units I
knew of would not be able to
recognise the word ‘five’ if
spoken in a different tone of
voice from normal; that it
needed a silence before and a
silence after the word; and.
that microphone, place and
speaker all had to be virtually
identical.

What JSRU and Logica
have now released is very
detailed evidence that they
were a lot more sophisticated
in their abilities then than the
computer industry realised.
Logos, the new product (still
not perfected), can recognise
200 to 2000 words. It doesn’t
need a pause between words
— and it will reject rubbish
(ums and ers). To do this, it
uses some 16 computers, each
based on the Intel 8086 with
a lot of memory, under the
control of a couple more, and
it is nowhere near perfection
¥_et. It also requires signi-

icant training in the speech
of the person it is going to
recognise and it is only really
happy if that person has a
ready-made syntax, so that it
knows a certain apparent
sequence of words is not per-
missible. For example, you
may not refer to a ‘grand
father’ if the machine is pro-
grammed to recognise
‘grandfather’. It is all very
impressive — and obviously
miles away from a machine
which listens to the telephone
and writes down the conver-
sation.

The funny thing is that
this evidence, pointing as it
does to a strong probability
that JSRU wasn’t working on
a speech transcriber, actually
does nothing to disprove the
existence of a speech trans-
criber.

The theory of the trans-
criber didn't arise from
theory. It arose from a first-
person, eyewitness descrip-
tion of a machine which
existed.

According to the witness,
the machine was attached to
tape recorders which phone-
monitoring services are
known to use. It stored
speech in some computer-
readable form, not in normal
audio form, and it printed
out, said this source, a
ghonetic approximation.

urthermore, he said, it

wasn’t very good: only 30 per
cent of what it was fed could
be turned into intelligible
printout and even that wasn’t
instantly recognisable as
speech, because it was very
difficult even for a trained
reader to interpret the
phonetic conventions.

Since those days, word
has leaked out of official
circles to Julian Allason
formerly director of PE
software house Petsoft and
now proprietor of a fun-to-
read micro magazine called
Printout, that this was an
understandable error. What
really happened, Printout
recently told us, is that the
voice was digitised (not much
of a trick, any codec can do
it) and the diFits stored on a
disk. Some silly ignoramus,
we should deduce from this,
thought that the computer
was actually interpreting the
speech! How silly of him, and
how gullible of the press to
fall (in their ignorance) for
such a boner!

We should take infor-
mation available to Julian
Allason seriously. Former spy
Leo Long, famous
throughout November for his
confessions that he worked
for Anthony Blunt, was ex-
posed, you may remember,
following a book on MI5,
That book on MI5 got mixed
reviews at the time, but the
Leo Long confessions proved
that it wasn’t all horse-
feathers. And its author,
Nigel West, is not really called
Nigel West. He is, in private
life, Rupert Allason — Julian
Allason’s brother.

“ Now I know perfectly well
that this relationship doesn’t
prive anything. It doesn’t
prove that Julian heard about
the disk storage from Rupert.
It doesn’t prove that Rupert
got it from friends in MI5,
even if he did. It doesn’t
follow, even if he did and

f Compiled by Guy Kewney, editor of Datalink.

they did, that his friends
knew what was going on and,
if they did, it doesn’t follow
that they were being honest.

All that apart, there is
some indication, behind all
the possibilities and doubts,
that there is some kind of
digitisation of voice inside a
building in Ebury Bridge
Road. And there is the old,
unbelieved but still un-
disproved, report that some-
body in there was trying to
transcribe speech auto-
matically.

The PCW piece which sug-
gested this was a possibility
was not written in ignorance,
despite the patronising
platitudes that rival computer
writers produced in response.
It started from a simple
assumption: that somebody
was trying to transcribe
speech. And it set out a few
possible conclusions, de duced
from some detailed research,
both here and in America.
You may care to ask the
people who poured scormn on
its conclusions: what is a tele-
phone balance unit, what is a
vocoder, what is the
difference between transcrip-
tion of phonetics and speec
recognition, and, very simply,
did PCW’s piece suggest
simultaneous transcription of
1000 phone conversations
randomly sampled? (It didn't,
it denied the merest
possibility, but I have heard
the whole theory denounced
as tripe on the grounds that
transcribing 1000 simul-
taneous conversations was
far-fetched.)

In a nutshell, we now
know that Logica’s Logos is
based on computer algo-
rithms which were in an
advanced state at the time of
the original story and which
were considerably in advance
of anything which was
believed possible by the
average computer technology

‘They may not be able to read and write but they certainly
know how to push buttons by the time the leave here.’
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writer, We also knew that this
is a project which is attempt-
in% a very much more
difficult job than transcrip-
tion — it is trying to under-
stand speech , detect 2000
specific English words and to
screen everything else out.

A transcription unit has
its own problems. In the end,
however, it is an attempt to
ensure that a hissing sound
made by a voice gets
represented by the letter F or

or SH. . . and so on. It relies
on human intelligence to scan
the scribble and turn it into
words.

And I must admit that if I
were to start a research
project on such a device the
first thing I would arrange
would be to digitise the
s 'el((ECh' and store it on a

isk. . .

ACT peddles
new Sirius

Chuck Peddle is the man who
designed the 6502 processor.
Having done that, he went on
to design a whole system to
wrap around it and started
the personal computer in-
dustry with the result - the
PET

Now Chuck - no longer
with Commodore — has
designed another computer
which could have an even
bigger impact than the PET,
although in a different way.
Called the Sirius 1 (I'm sure
that’s a deliberate pun), it
will be marketed in this
country from January by
software house ACT.

The PET was an instant
success because it was the
first true personal com-
puter; it had an integral
screen, keyboard and (in
those days) cassette deck,
and was small enough to
fit on your desk or lounge
table. There were no
trailing wires or exposed
boards and, when you
switched it on, there was a
proper easy-to-learn Basic
complete with graphics and
ready to go. There was
nothing around to match it.
Other companies, sensing
there was a fortune to be
made with similar products,
leapt onto the micro band-
wagon and made fortunes;
the personal computer
industry was launched.

The PET, Apple, Tandy
and other machines of that
ilk were what Chuck calls
‘first generation micros’.
Later came the second
generation, offering more
sophistication and user-
friendliness, backed up by a
mushrooming software
industry which provided
some really useful systems
and applications packages.
But these machines were all
based around eight-bit micros
while, for the third genera-
tion machines, you need 16
bits, asserts Chuck. And his
new Sirius happens to fit his
definition of a third

generation machine quite
closely.

It’s certainly a very nice
micro. It’s based around the
8088 processor, which is a
16-bit engine internally, but
looks like an eight-bit
machine to the rest of the
system. It’s the one chosen
by IBM for its Personal
Computer and one which
will also be appearing in a
couple of major Japanese
machines due out soon. The
appeal of the 8088, though,
isn’t just its processing
power; it’s software com-
patible with the 8086, a true
16-bit processor, which
looks certain to take a very
hefty chunk of the 16-bit
micro market in the near
future. The software com-
patibility means that Sirius
and IBM software can be
moved on to the '86-based
micros with no trouble at all-
when the time comes to up-
grade.

The ‘basic’ Sirius comes
with 128 kbytes of RAM and
twin 5%in disks holding 600
kbytes each — per side,
Currently only single-sided
drives will be available, but
double-sided are on their
way, giving 2.4 Mbytes of on-
line disk storage on mini-
floppies. This very high
capacity is achieved by,
among other things, varying
the disks’ rotational speed
according to which track the
heads are reading.

The 128k RAM can be ex-
panded to half a megabyte
inside the Sirius, and there’s
an expansion box on the way
to take the RAM total to over
1 Mbyte. And a 10 Mbyte
hard disk will be available to
replace one of the floppies.

There’s more, though: the
screen has a standard 80 by
25 lines display but, like
euerﬁthing else on the
machine, is under software
control. You can have several
different character sets in
memory at the same time and
you can define your own.
Graphics are truly high reso-
lution at 800 by 400 pixels
and there’s a hefty list of
fancy things you can do with
the screen. There are two
RS232 ports, 8-bit parallel
and an IEEE-488 port, and
there’s even a Codec audio
controller with loudspeaker
which allows you to use disk-
stored, digitised speech as
prompts instead of flashing
messages on the screen.

The Sirius runs CP/M-86,
which is available for the IBM
PC (Chuck describes the
Sirius as ‘upwards compatible’
to the IBM) and, with Digital
Research cranking out pack-
ages like XLT-86 (which
translates 8080 source code
into optimised 8088/8086
code), there will be no short-
age of applications packages
to run, Already available for
launch time will be ACT’s
own Pulsar integrated ac-
counting package, together
with Micromodeller and
Wordstar and its support
packages. Microsoft Basic

The ACT Sirius 1

comes with the machine and
;_ou can also buy Cobol,

ascal, Fortran and an
assembler.

You may have noticed
that I haven’t mentioned a
price. Well, it’s an incredible
£2349 for the 128k model,
which will really put the cat
among the pigeons as it’s
bang in the middle of the
most hotly contested area of
8-bit business machines. More
from ACT on 021-501 2284,
Peter Rodwell

Which PL/1?

At least two CP/M-based
micros in the UK are now
available with the PL/I pro-
gramming language. It has
been implemented on the
Altos system (single- and
multi-user) and on the Rair
Black Box. Both are Digital
Research compilers, which
don’t produce code from all
the words that PL/I normally
accepts. Instead, they will
accept words in Subset G,
which Digital Research hopes

find out, I'll tell you.

These pictures give me a horrible vision of a future where we
no longer have nice, carpeted offices but live in our cars.
They show the new Air Call (£75 per month, £27 to install)
car phone, which Air Call says will put you in touch with
anybody, anywhere in the country, allowing you to virtually
run your business from the vehicle. Plug an Osborne into the
cigarette lighter and you can spend so much time behind the
wheel that your legs will probably fall off. It remains to be
seen if you can connect a computer to the system — when I

will be accepted by the
American National Standards
Institute. Rair describes this
as ‘including all necessary
features of PL/I while
eliminating useless and
redundant forms, to provide
a compact and efficient
language implementation’.

owever trivial it may be,
it is worth noting that at the
time Digital Research and
Rair were claiming that this
language was Subset G, my
sources inside the British
Computer Society specialist
group on the language were
insisting that there would
almost certainly be changes
to its specification. My own
money lies on Digital Re-
search: if it has produced
PL/I-80, then that will be-
come the standard, what-
ever the ANSI committee
thinks.

In either event, the lan-
guage could be important,
since it seems certain that
PL/I1-80 1;)rograms written
under CP/M will run easily
if fed into the PL/I-86 com-
piler which Digital Research
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Regular readers of this magazine will
know that a small tableau has been
enacted on this page in the past few
months.

PCW’s subscriptions are a major source
of income for our publisher and in a
wayward attempt to increase them
he recently ran a revolting shot of a
person with an exploding head. As a
result of this gross advertisement
(which increased our subscription rate
from approximately 140 per week to
170 per week) he was forced by the
editorial staff to offer a free gift to all
full paying subscribers. This gift was a
free binder costing approximately
£3.25 under normal circumstances.
You may be interested to learn that
our readers are as greedy as the next

bunch. As a result of this free offer,
subscriptions rose to nearly 400 per
week and have barely slackened off
since. However, the binder offer has
now expired.

Now, 400 subscribers per week would,
if the rate were kept up, give us
20,000 subscriptions per year approxi-
mately, compared with our recent
total of around 7,000 per year. . .
itself an increase of over 100 per cent
from the same time last year. (We
hope the publishers of rival magazines
are taking notes on all this.)

Therefore, we have decided to offer
new or renewal subscribers a new
incentive. We won’t bother with all
the usual blurb about how PCW is
Britain’s largest selling microcomputing
magazine, the key to your future, the
one that brings you genuine scoops,
the most authoritative Benchtests, news
and features. We assume you know
this already. But we will send a £5.00

i/ é_#r—fe

SUBSCRIBE
TO PCW

gift voucher to every person subscrib-
ing (whether a new subscription, a
renewal or a renewal in advance) who
encloses full payment with their order.
This £5.00 voucher is redeemable as
a part of a purchase at any branch of
MICROCOMPUTERS AT LASKYS
who used to trade under the company
name of MICRODIGITAL. A full list
of its branches is to be found in
the panel containing the rules govern-
ing the use of this voucher. This offer
will close next issue but we have
printed only a limited number of these
vouchers (2,500 to be exact) and it’s
first come, first served!

We are also happy to tell you that you
can pay for your subscription using a
cheque, postal order, cash in a register-
ed envelope, or your ACCESS,
BARCLAYCARD or AMERICAN
EXPRESS card. Use the coupon below
or the subscription card stuffed some-
where in the magazine which has pro-
bably already fallen onto your lap.
You must include your remittance if
you wish to receive your £5.00 gift
voucher (use of a credit card counts as
‘remittance included’, of course). Read
the panel governing the use of the
voucher with any handy magnifying
glass. PERSONAL COMPUTER
WORLD would only offer you a gen-
uine gifthorse, but it costs nothing to
check out its mouth. And, while we’re
on the subject of gifthorses, you don’t
even need to put a stamp on your
envelope.

PCW SUBSCRIBERS FROW SUBSCRIPTION ORDER FORM
MICROCOMPUTERS I would like to subscribe to Personal Computer World for one year (12 issues).
AT LASKYS Please start my subscription from the ____ issue.

Terms & Conditions

1. Thisvoucher will be sent to all new
or renewal subscribers to PCW up to
a maximum of 2,500 vouchers on a
first come first served basis,

2. The voucher will be valid until

31 March 1982,

3. Only one voucher may be used
per purchase and is only valid asa
part of a purchase,

[CIThis is a new subscription C__1This is a renewal

CIUK:£10.00C_JRest of the world: £17.00.

I enclose my cheque, made payable to Personal Computer World, for £

[Please invoice my company (UK only).

CIPlease debit by American Express/Access/Barclaycard (delete where not applicable)

Access
FY =

Account Number

4. The purchase must be to the value Signed,
of £100 or more.

5. The voucher will only be redeem-

able at any branch of MICRO- Name
COMPUTERS AT LASKYS,

6. The voucher will be sent to Address

subscribers directly from PCW within
three weeks from receipt of fully

paid subscription, no matter when
the subscription is ordered to
commence,

Microcomputers at Lasky’s branches:

BIRMINGHAM — Corporation Street
BRISTOL — Penn Street

CHESTER — Northgate Street P
EDINBURGH — St James Centre
PRESTON — Guildhall Arcade

lease use block capitals.

MANCHESTER — St Mary's Gate
GLASGOW — West Nile Street
SHEFFIELD — Leopold Street
LIVERPOOL — Dale Street
LONDON — 42 Tottenham Court Road
1+ The vouchers may also be used
when ordering by mail order from
Microcomputers at Laskys {formerly
| Micr(_)digi(al)

For Office use only Dal I |b| Ic Dd EE][:De

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

62 PCW



| NEWSPRINT =

is producing for the Intel
8086 chip — the one inside
the Future Technology
microsystem, and com-

atible with the one inside
BM’s micro. In other
words, people with Rair and
Altos (and any other CP/M
machine with an implemen-
tation of PL/I-80) can start
developing programs for the

M machine, in the know-

ledge that only a little
refining and polishing will be
needed to get them to run.
Y ou should also notice that
although Digital Research
boss Gary Kildall wrote
Intel’s language, PL/M, it has
virtually no compatibiiity
with PL/I-80 or -86.

Laskys expand
micro business

Carefully and cautiously,
hi-fi chain Laskys is
expanding in the micro-
computer world, with the six
Microdigital shops it took
over and absorbed now being
renamed. From now on,
Microdigital disappears as a
name and instead there will
be departments called Micro-
computers at Laskys. Four
more departments will be

open before the end of 1981
and two more, in Kingston
and Nottingham, will start up
early in 1982,

It is interesting to note
that, although Laskys is
Europe’s biggest hi-fi chain,
it in no way resembles the
American market leader,
Radio Shack; which actually
manufactures its own brands
and was therefore able to
launch a single (TRS-80)
brand computer straight into
the number one slot. That
slot was lost because the
machine was replaced by the
Model III when the Model I
was abruptly withdrawn from
the US market because it
transmitted too much radio
interference for US
authorities. Laskys may not
have that ability to dominate
the market, but the other side
of the coin is that Laskys
can't lose it all overnight,
either.

VIC music

There should be no serious
doubts about the cheap Com-
modore colour computer, the
VIC, despite the justifiable
rage of retailers who ran ex-
i;_)Iensive ads proclaiming ‘IT’S
ERE’ only to find it wasn’t
and their customers had to be

|

T i

.

Exercises to improve the bustline? No, merely an attempt to
make a Dysan disk pack look photogenic so that we will
mention that HAL Computers now sells Dysan media from
Farnborough. Why the running shorts, you may ask? Why,
indeed? Next time, HAL, send a nice, amusing, non-sexist
shot of your sales team (holding disk packs if you want to
show the range) so that we can recognise faces at the next
exhibition and then we’ll print your phone number.

sold Acorn Atoms instead. It
will be here — and software
for it is already on the shelves
from independent suppliers.

Most interesting package
so far is a music writer from
American software firm
Abacus Software in Michigan.
VIC Piper takes the nasty
number POKEing out of
writing tunes and replaces it
with simple instructjons: you
enter notes as: A F®C G D
and so on. This package costs
$25.in America, $30 ovgrseas.

The company has also
released a language for
writing games programs on
the VIC (the package in-
cludes nine full-length pro-
grams already written), again
to eliminate the colour
PEEKing and POKEing. This
costs $35 in the USA| $40
foreign. All Abacus software
for the VIC comes on cassette
or disk but presumably if it
sells well Commodore will
produce a plug-in cartridge
one day.

Details on (616) 241 5510.

Apples in the
home

Nobody should be deceived
bty my comments to the
effect that the Apple II is
obsolete into thinking that it
is going to fade away. The
product will be effectively
replaced sometime in late
1982 (my guess) by the
Apple V but, even then,
Apple II sales will continue
and, what is more, will
increase.

Apart from the fact that a
great many machines will be
sold as follow-ups or add-ons,
Apple has still to bring out a
potentially long list of life-
extending marketing ideas
and so, too, will its dealers.
Latest example (still US-
only, but no doubt soon to
appear here) is a Family
Pack, plug-in-and-run, with
hard- and software bundled
ug into a domestic system.
There will be more.

Software included in the
$2500 package includes
Apple Writer, Personal Filing
System, Personal Finance
Manager, Typing Tutor,
Apple Invaders, Olympic
Decathlon (the most im-
pressive, probably, to the
average buyer), Apple Ad-
venture and ‘a new keyboard
tutorial, a friendly program
which acquaints the user with
the computer and its use’.
Manuals included in the bag
provide not only guidance to
usage but also an educational
software directory. My only
real reservation is the
inclusion of Aiple Writer,
which is truly horrible: I'd
much rather see the 80-
column card as a standard
item in the pack. Perhaps
A?ple Writer is the way to
sell the card? It certainly
shows up the normal display!
(Yes, I know: it's better than
no word processor at all.)

MP/M first

A large number of American
suppliers of programming
languages have endorsed
Digital Research’s decision to
Bfoduce a second version of

P/M, its multi-user micro
operating system. In this
country, first off the mark to
make the product actually
available is Comart, which has
announced it on the Com-
municator. This, it thinks, is
the first UK implementation
and certainly I haven't heard
of another,

MP/M 1 should allow
users to load and run all their
old CP/M 1 .4 -based programs,
and also its version 2,2 soft-
ware. Comart has also made
sure that its implementation
understands the difference
between floppy and hard
disks, both 5in and 8in.
Limitations of the system
suggested by Comart are that
only two users should use it
together on the CP100 or
CP200 Communicator
models, while four can use
the CP500 or hard disk
HD200 models. This is worth
writing down, because it’s a
fair bet that other MP/M II
suppliers will be far more
(unrealistically) optimistic
about how many users they
can load up, when they get
around to announcing the
product. Details on 0480
215005. Comart, inciden-
tall])(r, took me to task for not
making it clear the other
month that the North Star
Advantage, which it imports,
is competing against Super-
brain-type computers, not
against its own Communi-
cator.

Early notice

First time in ages, someone
has told me of a conference —
Viewdata 82 — in time for
me to get it into print. This
one is next October, at the
Wembley Conference Centre,
and it is true that I don’t
normally need quite that
much notice. But it is nice to
get it! Details from Online on
(09274) 2811.

Backward
Telecom

You may hear it said that the
new British Telecom is not
the backward, obstructive
organisation it was in the bad
old monopoly days. If you
hear this said, contradict it
on my say-so.

In the same week that I
discovered something fasci-
nating about the new dial-
tone that System X will
bring (that it is the same fre-
quency as a commonly used
modem carrier signal), I tried
to set up a link, using the
Osborne 1 which is on
review at my office, to an
American database called
The Source.
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Sl}}clan' Owners'
We'll

computer

= c omm (@) d (@) re Our offer will be of special interest to those who've found

the popular Sinclair a fine introduction to computing.

True, there's no better value at under £100. However, as
your skills increase, you may find you need a
microcomputer wifth greater memory, expansion
P capability and performance.
r__ If so, PET, the Commodore microcomputer, is the
natural choice. It has a range of memories from 16K to
’ 96K, full size typewriter keyboard and integral display

Please tell me more about the £50 offer
and the name and address of my nearest
Commodore Dealer.

that gives upper and lower case plus graphics, with ease

of connection to a full range of peripherals including
/ printers and floppy disk drives. There is also an
enormous library of software which includes everything
O' from the sciences and education to business
' applications —as well as fun and games. All that you'd

Name
Address

expect from a company that has been in electronics for
over 20 years.
It's very simple to use and should you need any
assistance or advice there's the reliable back-up of our

Postal Code Tel

Send to: Commodore Information Centre,
" P.O. Box 109, Baker Street, High Wycombe,

nationwide dealer network. There's bound to be one near

Bucks. Tel: Slough 79292 ou can be confident that help will b
Offer closes 31st March 1982 §l gs&;;?y : e P
Q0 So, send back the coupon to take us up on our £50
: o ' trade-in. There's never been a better time to enjoy
*Offer applies only to Sinclair Zx80 and Zx81 trad I ng_u p
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The Source is in America.
Transmissions to America,
even at the cheap rates pos-
sible with the International
Packet Switching network,
cost less if you can speed
them up, so naturally I
wanted to use a fast (1200
bits per second) modem to
send the messages. No prob-
lem technically : the Osborne
transmits down its RS232
link at 1200 baud, and plugs
straight into a 1200 bps
modem. ‘No, you can't do it,’
said Telecom.

Why not? ‘We’ve never
heard of the Osborne, and it
isn’t approved for connection
to the network.’

The Osborne, like any
other microcomputer, is not
going to suddenly go berserk
and boost its five-volt power
supply to 500 volts, plug this
into the RS232 port, and
electrocute some hapless
Telecom engineer in one of
those candy-stripe tents by
the roadside. Telecom knows
this perfectly well because,
even if the computer tried to,
the modem is approved and
has been proved to be a
reliable barrier to several
times the voltage. There is a
PO-specified barrier inside it.

Apart from the sheer
stupidity of this, and the fact
that it does rankle to be
charged the extra involved in
using an acoustic coupler
(which will inevitably
increase the amount of faulty
data and slow things down
four times), there is the sheer
shame of having to explain to
one’s American contacts that
the British ‘Authority’ on
telecommunications has
‘never heard of the Osborne’,
which was announced nine
months ago as the first micro
to have a modem socket on it
and which has been the sub-
ject of considerable atten-
tion and controversy ever
since. It is as pitful a state-
ment as it would be if the
secretary of the MCC claimed
never to have heard of Ian
Botham. If it isn’t Telecom’s
job to hear of things which
could earn enormous revenue
and expand the com-
munications business, what is
it there for?

The answer is, ‘to make
sure there isn’t chaos’. To
make sure that bone-headed
private enterprise doesn’t do
something that could foul up
the whole network, To act as
a watchdog, to set standards
— for example, to make sure
that nobody (say) introduces
a new dialling tone which
cannot be distinguished from
a modem carrier signal.

The really fascinating bit
about this saga is that B
was, according to its own
pathetic standards, trying to
be helpful. It was a publicity
stunt, designed to involve
BT's packet-switching service
in the first known attempt to
get hot news from a reporter
in Vegas to a newspaper in
London. I recall a trade rag
once commenting that Tele-

com was addicted to sawing
off the branch on which it
sat (that was the occasion it
installed a demonstration
Prestel set in the British
Library despite the Library’s
reluctance, then cut off the
phone for non-payment of
rental) but it isn’t often quite
so keen to call in the bright
lights, cameras and micro-
ghones before bringing the
ranch down with dynamite.
I'm sorry I lost my temper
there. I feel better now.

Brewer’s scoop

Our old friend Michael
Brewer, managing director of
Microsense, is now our rich
friend Michael Brewer
managing director of Apple
UK. His successful (£15
million turnover in 12
months up to 30 September)
Apple distribution outfit has
been taken over by its
supplier ‘for an undisclosed

| amount of cash’, and is now
| an expanding European

operation with all its pro-
duction based in Cork,
Eire.

Prestel prize

The title of ‘Most Enter-

| taining Database’ on Prestel

went to Mills and Allen, an
advertising group specialising
in Prestel, in last year’s
‘Pressy’ awards. This is sup-
posed to be the Viewdata
Industry’s version of the
Emmy or the Oscar. The
prize, which was also
awarded to the Birmingham
Post and Mail (most infor-
mative) and GEC (best
graphics) was — wait for it —
a bronze keypad.

Wot, no gold turkeys?

Upgrade

Replace the old 6800 board
in your SEED or SWTPC
computer with a 6809 board,
supplied by Windrush. It has
a 2 kbyte system monitor
(‘provides all the usual fea-
tures’), memory manager
‘which can access 16 pages of
64 kbytes (one megabyte in
all), a real time clock and
automatic interrupt timer.
Price on application on
(06924) 5189,

Rising software

American software expert
David Ferris reckons that the
Japanese are soon going to
start selling software pack-
ages.

Ferris and an associate by
the name of Karl Drexhage
have just helped Hitachi

' launch ‘the first Japanese-

developed software package
to be announced in the US’
through agent Syncsort of
New Jersey.

Normally it is regarded as
axiomatic that the Japanese

" will (eventually) wipe out

5 'x};.

There has never been any secret about my opinion of the

price of Micromodeller but the question of whether it was
really worth the money has been answered by this agent,
Planning Consultancy Ltd. Graham Summers (one of the
people shaking hands here) of Planning Consultancy said: 1
have been installing financial modelling systems for nearly

ten years

and I have never seen anything like Micromodeller

ona small computer. The reason blue chip companies buy
Micromodeller from U is that it provides just the facilities
they expect, but at dramatically reduced cost.’

Mind you, he wasn't likely to be contradicted, was he?
The man he is shaking hands with is the 1000th customer
this year and, as a result, was presented with a free copy of
the program. Still, if you can sell a thousand in a year, the
price can’t be all that much of a disincentive.

Details from ACT on 021-454 8585.

American and European hard-
ware manufacturers by pro-
ducing cheaper computers
that are more reliable than
the competition — the way
Japanese motorbikes, cars,
radios and televisions have
upstaged Western products. It
is also generally thought un-
likely that the Japanese soft-
ware industry will move fast
enough to catch up; this
theory, says Ferris, is false.
He notes that Japanese
software producers don’t
have it alf)their own way:
‘Japanese vendors, like
Europeans, have a native
environment less conducive
to the development of strong
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software package vendors
than the US’ (a reference to
the fact that there are fewer
users, and also to the fact
that computers like to be
programmed in English-like
languages). ‘But the facts are
that the would-be exporter in
Japan has substantial
amounts of money available
from a variety of sources to
ease the pain of distribution
abroad.’

This Hitachi deal is not for
micro software: SYDOC is a
package to help Cobol pro-
grammers on big IBM com-
puters in their tedious job of
producing documentation,
But, notes Ferris, ‘there will

Welsh Sinclair addicts Gwynedd Computer Services hgve
‘designed and implemented’, so they claim, ‘the definitive
solution to the perennial Sinclair ZX80 cassette interfacing
problem.’ This pic shows where their little circuit fits into
the white box, costing £9; and there is an installation and
testing service which costs an extra £3. Details on (0248)

810748.
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TURBOCHARGED PERFORMANCE:

Start a stopwatch on our new fallure détection and recovery ® User-defined program auto-load
Turbocharged Series 5000SX and facliity makes a TURBOdos system at cold or warm start.

Series 8B000SX microsystems and virtuaily crash-p‘roofl Other ® Disks can be changed at any
V\;zr\'tch thtem runrings around features include: time without warm start delays.
e fr’;’h,ghest standardof  ® FullCPIM compatibility evenin ~ ® Commznd fri:es may be nested
reliability, they support a mixture multi-user/network systems. @k e’ ,

of 5in and 8in floppy and ® Upto 30% more data can be ® User programs may activate
Winchester drives with tape back- stored on each floppy disk, command files for execution.
up units. In other words, a storage compared to CPIM. ® Communications channel
capabillity extending from 400KB ® Support for up to 2000MB of interface.

to 130MB. hard disk storage. ® Real-time clock support.

But what makes the Series ® Random access to files up to ® Systems are easy to configure
5000SX anfd Seriehs 800051( rr?a:"yld 67MB. due to modular construction.
pullaway from the rest of the fie ° 3 r in ) i
is their unique and exceptionally Lr:]zltt%?olféissosrurﬁgg:ed *CPIM is a trademark of Digital Research
powerful disk operating system — ® Automatic concurrent print-

TURBOdos. Written specifically for
the 280, TURBOdos loads
programs up to six times quicker
than CP/M*. And processes fifes up

spooling support for up to 16
printers.
® File and record-locking facilities.

to five times faster. ©® Complete diagnostic self-testis
TURBOdos gives the new systems performed at every start-up.
many of the features avallable only ® Read after write verification of
on minicomputers. in multi-user all disk update operations.
mode, it allows muiti-processor ® \When errors are detected,
network users to share mass operator is given clear
storage, printers and other diagnostic messages and a
peripherals. And its advanced variety of recovery options.

OEM, system house and dealer enquirles are invited.



be others’., And he added,
‘The package software
business still includes almost
no micro package producers
— but next year it will be
different, and they will have
to start waking up to the
enormous growth. possible
in micros.’

Slough micro
courses

People who know nothing
about micros should not, of
course, buy them. It is quite
feasible to become an expert
first: evening workshops like
the one held on Thursday
evenings at Slough College of
Higher Education can
immerse the non-technical in
an in-depth understanding
very fast. At Slough, they
now have more space on their
workshops because they’ve
expanded the facilities:
organiser Dr Eva Huzan (a
committee member of the
British Computer Society’s
specialist group on micros) is
also anxious to extend out-
side the Slough area by
linking up with people else-
where who are eager for
knowledge. D etails on (0753)
34585,

Brown on brown

For some reason, human eyes
find it easiest to look at
amber-coloured letters on a
brown background. This was
discovered by DataSaab, the
Swedish terminal maker, and
it is again suggested by Data-
point, the American
computer network builder.
Datapoint has incorporated
this brown-on-brown feature
as part of its 8600 system,
calling it merely one of many
ergonomic extras designed to
make the user’s life easier.
From a computing point
of view, there is little one can

say to put the machine in
context. Certainly it isn’t
small — and it isn’t usual. It
doesn’t have CP/M, but it
does run a multi-user
operating system called
Resource Management
System (RMS) and it will
compile Cobol programs if
you have any.

Better known than the
computer is the Attached
Resource Computer network-
ing system which Datapoint
introduced a couple of years
back. It’s a local net, a way
of linking several machines
together to share unique
features such as printers,
special processors and so on.

Anyone who does want a
CP/M computer from Data-
Boint can always try the

atapoint 1550, for which
Lifeboat Associates now
supplies CP/M software,
some 200 programs in all.

Details of the Lifeboat
deal on 01-836 9028.-Details
of the new Datapoint ergo-
nomic 8600 on 01-459 1222,

Unix choice

If we want to run the Unix
operating system, we now
have a choice of machines.
The Onyx we all know and
have seen sold to
Independent Television News,
in place of a big Digital
Equipment mini (VAX 780)
whicg was originally planned.
Now, Ithaca Intersystems has
released its system, the DPS-
8000, with an operating
system called Coherent and
this, too, is really Unix on a
Zilog Z8002 processor. As of
now, I can’t say how similar
the one is to the other and
how easily programs can be
moved from one to the other.
I know that the 6809
machine from South West
Technical Products has a very
similar Unix-like operating
system in Uniflex, and
Cromemco has one called

The silver square in the middle of this hand-sized circuit
card is not a dis;lzlay but a bubble memory unit. On this

card, supplied t

rough Hawke Cramer and by Euroka Oy,

the bubbles are organised by a program in permanent

memory

on the card, and the program does all the hard work

of finding the right bubble as it spins round and round inside
the capsule, either detecting it or creating it — which makes
the bubbles ‘as easy to use as RAM memory’ says Hawke.

Details on 01-979 7799.

It has always puzzled me to find people buying one of the
more expensive rack-and-cards type of microsystem and then
spoiling the effect by adding the cheapest, grottiest display
that cheap money can buy. So there is something fitting
about this £525 Hazeltine Esprit terminal, available from
Rair to complement its elegant Black Box micro. Details on
01-836 6921 — and don't spoil the chip for £100 worth of

tar.

Cromix, but as long as these
machines are all quite costly
compared to Apples and
Acorns, the problem of trans-
ferring software from one to
the other won't affect many
People. But if anyone would
ike to volunteer to enlighten
me, I'd be pleased to hear.
Ithaca is on 01-341 2447.

New portable

One of the most interesting
new micros at Compec was a
small machine sitting
discreetly on a stand, keeping
a very low profile,

The Attache, made by
Otrona of Boulder, Colorado,
is the neatest portable micro
out yet. Although it won’t be
available here until the
second quarter of '82, its
designer Rene Teo was giving
it an airing here to test
people’s initial reactions.

The obvious comparison,
of course, must be made with
the Osborne 1, now available,
and the nearest thing you can
gettoa %ortable, grown-up
system. The Attache, frankly,
is a lot better in most
respects, For a start, the tiny
screen is perfectly legible, not
only in its high resolution
graphics mode but even when
running Wordstar on an 80 by
24 display! There are twin
floppy disks, each holding
180 kbytes, and it has a full-
sized typewriter keyboard
complete with a chart
showing the Wordstar control
keys. Not only is it con-
siderably smaller than the
Osborne (but there’s no space
to store disks as on the O1),
but at 19%l1b it’s much lighter,
despite its diecast metal case.

t runs CP/M, naturally,
and comes with Wordstar-
Plus, Basic-80, a chart-
plotting utility and something
called Valet, which lets you
stop whatever you’re doing to

exchange messages with
another computer, do a quick
calculation or check a diary
for meetings and appoint-
ments.

The 64k, Z80-based
machine communicates
through two serial ports, has
a sound synthesiser and will
have a range of options in-
cluding a rechargeable battery
pack, a DC power adaptor,
240 By 320 graphics and an
accessory pouch.

There’s a snag, though. It
looks as though, i)y the time
it becomes available here, the
Attache will cost in the
region of £2500. This means
that, if you really need a
portable that’s truly portable
and can afford the extra
£1000, the Attache is the
machine to go for - but
many people will be willing
to put up with the Osborne’s
greater size and weight and
far less legible screen.

Details from Otrona on
5)303) 444 2274,

eter Rodwell

Connect-a-PET

Microconnection is a device
invented for Commodore
PETs to enable them to get in
touch with each other using
the phone lines. It was in-
vented in America and will
make money for an American
firm because the sheer red
tape involved in getting some-
thing like it approved here is
beyond most small entre-
preneurs. This particular
modem includes the ability
to dial numbers auto-
matically, or answer the
phone when data is coming
in. So you can load and run a
program from another phone,
if necessary. Microconnection
costs $249 from Micro-
peripheral Corporation;
details on (206) 881 7544.
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A brand new addition to your family

the ATARI personal computer

Powerful ATARI 400
16K RAM. Measures

FLERCTLTIErT=" 710

T

INTRODUCTORY

16" x12%'x 4% ".
Weighs only 9%lb.

OFFER

Only £345. |
{incl VAT 1
at 15%).

Now is the time to jJump a generation and add an Atari to your family
the best in personal home computers. So easy to use and pro-
gramme yet they fulfil a vital role in the home. Just connect to your
TV set for sound, colour, high resolution graphi¢cs and plug-in
programme modes. Dad can play real or imaginary business games.
Mum can swot up on her languages for the next holiday and the

CASSETTE OF

INVITATION TO PROGRAMMING
about 60 minutes of easy-to-follow tape
explaining the rudiments of programming

and links with the ATARI manual.

Supplied when you order a 400 or,

800 Computer. Limited Offer.
Ends January 31 1982.

youngsters can play any amount of games or get help through the
educational programmes. There is hardly any limit to what you can
do with an Atari Personal Computer — and how this can develop.
But there is a limit to the Free Introductory Offer of the 60 minute
cassette which we will supply when you order an Atari 400 or 800
model. This offer ends January 31 1982.

Check these other features

and extras

COLOUR GRAPHICS
Plug into TV for 16 colours
and 8§ intensities

SOUND From your
own TV speaker
KEYBOARD 57 touch keys
CONTROLS Joysticks,
Paddles, Keyboards
GAMES Star Raiders,
Space Invaders, Chess,

HEERA §

ATAR! 800 Advanced power ATARI Game Controls

hils Joysticks, paddies and keyboards
and ﬂex'b"'tY , all readily available.
48K RAM same size and weight as the

400 but has greater potential and .
HAve funwith ATAR T00!

advanced systems for those that
Play some of the

require this extra facility.
Only £6456 {inc VAT at 15%).

most popular games
Asteroids

* Missile Command

Space Invaders
and many more.

TERMINAL GONNECTIONS LTD

'I' AMECO HOUSE, SECOND WAY

EXHIBITION HOUSE, WEMBLEY,
ATARI

PROGRAMMING

Use your 400 or 410 recorder
to write, store and play your
own programmes.

MIDDLESEX HA9 OUA 01-903 6821
See our range of Personal Computers and
accessories at this London outlet or complete

coupon and return to us for full set of
literature. OPEN 6 days a week 9.30 to 5.30.

68 PCW

plus audio track. Run programmes,
fisten to voice or compose music
through your TV set.

ATARI 410 Programme/ Basketball — ask for our list
Recorder CHARACTERS  40by 24
For use with both the 400 & 800 line display _
models. Stores programmes and data, PORTABILITY  weighs

only 9%Ib. Can be used in

any room at home or office
PROGRAMMES Can

be stored on Atari

Recorder or Disc Drive/800 only
FREE MANUAL  With

step by step instructions

Md 8

=

P VVrite for full set of colour

R literature telling you all you need

3 to know about ATARI and full price list.

= =j—1 | ! 1 | J | |

To: Terminal Connections Ltd, Dept PC1, AMECO HOUSE. SECOND WAY
EXHIBITION HOUSE, WEMBLEY, MIDDLESEX HAS OUA. I

Ve

Please send me full details on the ATARI personal Computers.

Name (BLOCK LETTERS)—
Address

Postcode

e e ———
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Normally I’'m very nervous about mentioning those clever
devices which turn electric typewriters into printers. In my
opinion, many of them run faster than the electric typewriter
really ought to be pushed. This seems to be true whether
they work by operating the levers under the typewriter or
whether they have little electric fingers that plug over the

board and push down the keys.

In the case of this little black box from Datarite Ter-
minals, however, I feel a little happier — because the device
is intended to convert the Olympia ES 100 electronic type-
writer into a printer. This particular typewriter is built like a

tank, and is also virtuall
from the interface whic

identical to Olympia printers, apart
Datarite supplies, so it would be

hard for Olympia to claim it was being pushed beyond its

design speed.

Nonetheless, be warned — if you pay the £300-odd, the
typewriter may not fall to bits the way old IBM golfballs can
do if driven too fast, but it isn’t really intended to be used
for hours at a stretch, either. So don't feed continuous
stationery through it. Details on 01-590 1155.

Star gazing

For the last four or five years,
a professor of psychiatry has
been investigating astrology
at London University, we are
told by GBS Software, a com-
pany which sells software for
astrologers.

Director of this software
distributor is Andrew Taylor,
who is obviously aware that
some people might regard
astrology as a little un-
scientific because he sent us a
really amusing press release
about it, quoting the
professor as one of several

points illustrating how
seriously the subject should
be taken.

My own feeling (that I
know why the professor is
talking to astrologers and I
think he’ll get very interesting
material) is further
strengthened by the discovery
that GBS has access to nearly
300 different programs for
astrologers, all supplied by
the US writers, a firm called
Matrix Software, for which
GBS is (yes, you guessed)
sole distributor.

Details of Apple, Com-
modore, Atari, Tandy, Ohio,

‘I don’t mind you collecting beer mats but I'm
not having you collecting space invaders.’

North Star and other pro-
grams on 01-404 5011 — and
lie about your birthday.

Visimore

The formula behind the way
the famous program Visicalc
presented information to
humans has been extended
into subsequent Personal
Software programs, the latest
of which to be launched in
this country (by ACT) is
VisiFile,

VisiFile is a personal
record-keeping program
costing £160 and running on
expanded Apple com‘};uters.
Information kept in VisiFile
can be transferred to other
‘Visi’ programs (even by
phone, using VisiTerm),
which should save the tedious
chore of entering duplicate
data into Visicale or Visiplot
— where entering the data to
start with is easily the worst
part of using them. Full
details of the family of soft-
ware from ACT on 021-454
8585.

accepted would receive full
credit, with prizes for the
best programs as chosen by
the book buyers — voting
forms will be in each book,’
notes M J Connolly,
managing director of MJC
(Publishing) on (024 03) «
22769. Write to his London
address for details: BCM
Primal, London WC1C 6XX.

LSl range

British personal micromaker
LSI Computers just thought
it would mention that its M-
Three system ‘now comes in
seven different models
catering for users requiring
from 350 kbytes to 10
Mbytes of storage’.

The smallest model has a
single disk drive and a nice
display for the £2000-plus
price. The largest is rather
better value for money, at
under £6000, but obviously
this company isn’t out to be
bargain basement.

etails of the range on
04862 23411,

2X81 programs

The Giant ZX81 Program
Book is now being written.
The people who hope to pub-
lish it want 500 programs, of
which perhaps yours may be
one, providing you don’t
need financial reward. ‘The
authors of all programs

Apple cards

Bill Unsworth’s UK-built add-
in cards for Apple have been
extended. Most knew of his
Pascal card: now there is an
interval timer, an 80-column
display board, a panel meter
interface, an eight-port serial
board and a slot extender

Mike Lord, once king of the Amateur Computer Club, is now
bound to become king of the Atom. He already produces the
best book on the machine (The Atom Magic Book —and yes,
Mike, I did know you wrote it) and has now given up his
respectable career as a salaried worker inside Standard Tele-
Phones and Cables to start making add-on boards for that

popular British micro.

Currently available are memory expansion boards. These
are available in 16 kbyte and 32 kbyte versions, allowing the
Atom’s memory space to be extended to 28 kbytes or 38
kbytes, says Lord. It doesn’t matter whether the Atom is
already expanded or not, because the address of the add-on
memory can start from any 1k boundary by adjusting the

decode logic.

The boards can be fitted inside the Atom (at £60 or £74
respectively) or into your own rack with DIN 41612 connec-
tors (£62 and £77 respectively) and those prices include not
only VAT but also postage. Bare boards are available for the
DIY enthusiast, as well as a DC/DC converter which will
derive the required power from an unregulated 8 V DC

source — suc

as the Atom mains adaptor.

Details from Timedata, 57 Swallowdale Road, Basildon
(0268) 23234. Those numbers are also the ones to use for
details of Timedata ‘Magic’ books, mentioned in this column

earlier.
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Professional Software Introduces

POWER
by Brad Templeton

ADD POWER TO YOUR a9
COMMODORE COMPUTER

POWER produces a dramatic improvement in the
ease of editing BASIC on Commodore’s computers.
POWER is a programmer’s utility package (in a 4K
ROM) that contains a series of new commands and
utilities which are added to the Screen Editor and the
BASIC Interpreter. Designed for the CBM BASIC
user, POWER contains special editing, programming,
and software debugging tools not found in any other
microcomputer BASIC. POWER is easy to use and is
sold complete with a full operator’s manual written by
Jim Butterfield.

POWER’s special keyboard ‘instant action’ features
and additional commands make up for, and go beyond
the limitations of CBM BASIC. The added features
include auto line numbering, tracing, single stepping
through programs, line renumbering, and definition
of keys as BASIC keywords. POWER even includes

new “stick-on” keycap labels. The cursor movement
keys are enhanced by the addition of auto-repeat and
text searching functions are added to help ease pro-
gram modification. Cursor UP and cursor DOWN
produce previous and next lines of source code.
COMPLETE BASIC program listings in memory can
be displayed on the screen and scrolled in either direc-
tion. POWER is a must for every serious CBM user.

Call us today, for the name of the Professional
Software dealer nearest you.

Professional Software, Ltd.

153 High Street

Potters Bar

Hertfordshire EN6 SBB

Tel: (STD 0707) 42184 / (STD London 77)



NEWSPRINT

board. The Z80 card and the
memory extension cards are
now being exported, he says,
as is the serial interface card
U-S232. Details of all these
from Apple dealers, or from
U-Microcomputers (0925)
54117.

Vector goes
west

A new agent for Vector
Graphics machinery in the
west of England: Dale Com-
g’uter Systems of Princes St,
eovil. It has been set up by
former Regional Computer
Services Officer for Yorkshire
Health Authority, John Dale.
Details on (0935) 72000.

Win £1000

If you’re into hardware
design, Prestel and the ZX81,
you could win yourself
£1000 by designing a low-
cost Prestel adaptor for the
Sinclair.

The competition. spon-
sored by British Telecom
closes on 14 March, by which
time you'll have had to have
submitted a working proto-
type ‘capable of being modi-
fied so as to receive approval
for attachment to the tele-
phone network’. The prize,
says BT, will go to the
designer ‘of the ZX81 adapt-
or which combines best the
elements of low price, elegant
design and practical robust-
ness.’

If you win, the design will
remain your property. Of
course, you’ll still have to get
the thing approved by British
Telecom before you can mar-

ket it —the £1000 should

pay off some of the cost of

the lengthy approval process.
More on 01-583 9811.

Cache in your
chips

If you are running a disk-
based system with an 8080,
8085 or Z80 processor and
find it too slow, read on.

For years now, the big
boys in the DP industry have
been using ‘cache memory’ to
speed up disk accessing.
cache memory is a chunk of
extra RAM which sits
between disk drive and main
R AM, together with clever
software which vets your use
of the disk and finds out
which records you are access-
ing most often. It then stores
these records in the cache
R AM so that they are avail-
able in nanoseconds rather
than seconds; which records
are ‘cached’ can vary dynam-
ically as your application dic-
tates. This software is totally
transparent to your own pro-
grams and doesn’t require
them to be modified.

Microcosm Research Ltd
of Holborn has just announced
a cache interface for micro-
systems which, it claims, will
speed disk data transfers by
from five to 500 times. It
requires CP/M 2 or MP/M and
the ability to accommodate
bank switched extra memory
(you supply the RAM). The
software package costs £395,
which could be cache (groan)
well spent if yours is a time-
critical application.

Details from Microcosm,
Research Ltd on 01-580
9792.

Computers such as PET, A VI
which use the universal IE. E
this digital plotter from J J Ll

costs £641 and the manufacturer also supplies a software
package for PET users, to drive the machine. The program is

in a read-only chip. Details on

e, H-P antl Osborne (all of
488 interface bus) can drive
oyd Instruments. The plotter

Locks Heath (048 95) 422].

2X81 standards

If you’re thinking of design-
ing an add-on for the ZX81,
how do you know whether
somebody else’s add-on uses
the same memory addresses,
thus ensuring that it won’t
work with yours?

The answer is, of course,
that short of buying every
add-on available (and it’s a
rapidly exﬁanding field),
you can’t know.

Nick Lambert of Quick-
silva (‘produces high-quality
hardware/software for the
ZX80 and ZX81°) has this
problem. And to solve it, he’s
suggesting that all 81 add-on
manufacturers get together
and agree a common memory
map to ensure their products
don’t compete (for memory

space, that is). This seems
eminently sensible and I hore
they do all agree — as quickly
as possible, before there are
too many in the game to
make such a standard viable.
Contact Lambert on South-
ampton 771248,

Chess bulletin

Full details of the 2nd Euro-
pean Microcomputer Chess
Championship — held at last
September’s PCW Show — are
now available. The complete
bulletin costs £10 inc p&p
(£15 outside the UK) and is
available from 1 January.
Write, enclosingvgayment, to:
Chess Offer, PCW, 14 Rath-
bone Place, London

W1P 1DE.

10 LIFETIME FLEXIBLE DISKS

& Jrrnae

T g e B < g

INMACPLUS

‘First “life-time’’ guarantee flexible disk...’ ran the headline
to the press release accompanying this picture. Oh yes, I
thought, whose lifetime — the disk’s? Well, surprisingly, no:
the disks, from Inmac and called Inmac Plus, are guaranteed
‘to read and write to your satisfaction for as long as you own
the product’. And if a disk fails, Inmac promises to replace it
free, provided the damage doesn't arise from neglect or
abuse. Either they re selling some really good disks or they ve
hit on a sure-fire way to go bust in double-quick time.
Unfortunately, they didn’t enclose a pack of disks for us to
put their claims to the test, though. More on (09285)

67555 — PR

UNIQUE £250
‘JUST FOR THE HELL OF IT’
COMPETITION

£250 WORTH OF
MICROCOMPUTING
EQUIPMENT TO BE WON
(PLUS 40 FREE TICKETS
TO THE NEXT PERSONAL
COMPUTER WORLD
SHOW) IN A UNIQUE
‘JUST FOR THE HELL OF
IT° COMPETITION.

PCW offers readers the
chance to win £250 worth of
any microcomputing equip-
ment currently available —
just for the hell of it! Here’s
what you do. . .

Hidden within the
editorial pages of the
December Issue of PCW
was a desperate message from
our typesetter to Phoebe
Cresswell-Evans, our Art
Editor.

Find this message and
print it on a postcard
together with your name
and address. Send it to
PCW Just-for-the-hell-of-it
Competition, 14 Rathbone
Place, London W1P 1DE and

the first correct entry to be
taken out of the sack will

win the sender £250 worth of
microcomputing equipment.
The winner will be able to
choose any hardware or soft-
ware available in the UK up
to £250 and PCW will

obtain it for him or her. The
next 20 correct entries will
win free tickets for two
persons to the Fifth Personal
Computer World Show to

be held early September 1982
at the Barbican Centre, City
of London.

Here’s a hint. The message
contains ten words and
begins: ‘Phoebe this. , . . . 2
You do not need a magnify-
ing glass to read it. Send in
as many postcards as you
want. The draw will be
conducted by PCW’s founder,
Angelo Zgorelec, at the
February monthiy PCwW
editorial meeting, so entries
must be in by Friday,
February 12th. Good luck!
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The Printer Pecple

OKI MICROLINE

82A

SMALL, LIGHT, QUIET, 9X9 DOT MATRIX PRINTER with

® TRUE DESCENDERS ® BIDIRECTIONAL PRINTING ® 120
CPS @ 80/132 COLUMNS @ GRAPHICS e DUAL INTERFACES
® OPERATES WITH TRS-80, APPLE, and others ® PLAIN
PAPER - UP TO4 PART @ FULL 96 ASCIl CHARACTER SET
® DOUBLE WIDTH CHARACTERS ® 6 AND 8 LINES PER IN.
® PAPER TEAR BAR @ And many other features.

= = The unbel-
o ievable guality print-
er from the world’s largest
print head manufacturer. A whole stable
of machines to suit a wide variety of app-
lications: MX80/1, MX82, MX 80FT/1 &
MX80 FT/New Type 2.

150 CPS,
15" carriage, dot
matrix printer, 9x9
dot matrix, 10 characters per inch hori-

zontal, 6 or 8 characters vertical, 136 cols.

Fully intelligent
terminals with
24x80 display &
dual intensity,
blinking, reversed,
underlining and
protect fields,

96 ASCIHI chrs etc.

8

SA

Serial dot
matrix printer with an
impressive list of features including: 136
cols, 120 cps bidirectional, short line
seeking,graphics,dual interfaces, 96 ASCII

551 0/ 55 30

\\/

5510-RS232
5530-Centronics 8
bit parallel printers with the unique print
thimble, produces up to 5 copies, with
friction or tractor feed.at 55 chrs.per sec.

ESPRIT

The Hazeltine Esprit
is a buffered terminal
capable of displaying
the complete 128
ASCI1I character set.
Based on a 12" dia-
gonal non—glare CRT,,
the video is crisp 4 S
and clear with
each character
presented on a large mat-
rix to reduce eye fatigue.

STARW

Daisy wheel printer for word processing,
professional results, Diablo compatible,
suitable for most micro & mini computers,

FLOWRITER

\
\
The 1600 3 - Y
is one of the e
most advanced daisy .
wheel printers on the world market today.

With a unique combination of features.

for your nearest stockist phone

0878 68071

Ayasz

3&4 DAWESCOU RT,
ESHER, SURREY. 4
Tel: Esher (0372) 62071 or
88398 (from 01 nos. dial
78-62071 or 7866398)
Importers, Distribu-
tors & Wholesalers

of quality Com-
puter products.




It’s been a good month for Computer-
Town. Three more have started up and
we’ve been promised another early in
the New Year. As, always, I'll tell you
about the new *Towns first.

Dorchester swung into action on 31
October and, having read about the
Worcester lemmings, hardly mentioned
the event beforehand., The result was
that a healthy dozen or so people
turned up, which bodes well for the
future. Thinking back, I seem to remem-
ber Eastcote only managed about five
people on its first night. Meetings are
held every Saturday in the Dorchester
Youth Centre (behind the museum).
Chris Donaldson and Derek Moody are
the people responsible for this initiative

well done, chaps,

R L Saunders wrote from Hemel
Hempstead to tell me that he has
launched the Hemel ’Town with the
help of colleagues Ian Gibson and Gerry
Browne. Thirty people and six compu-
ters turned up for the first event at
The Arts Centre for Young People on
12 October. Another event was staged
at the local library on Saturday, 3
October. Thanks to a lot of cooperation

from the library staff, Mr Saunders and
friends were able to run a public demon.-
stration of microcomputers in action, If
you’d like to join in the fun, I know
that more volunteers and computers
would be welcome.

Remember Mike Baker — the man
who lives in Hanwell, used to run a
ComputerTown in Acton but moved it
to Southall? Well, he’s done the decent
thing and opened a ComputerTown in
his home territory of Hanwell. Anyone
needing further information can contact
Mike at 5 Edinburgh Road. He’s still
running the Southall ComputerTown a
as well.

Watch out for a ComputerTown
starting soon in Southampton, The man
to contact is Roger Shears of the
Southampton Amateur Computer Club.
You'll find him at 181 Woodmill Lane,
Bitterne Park, Southampton, Hants
SO2 4PY. The first event looks as if it

will be something of a show, with local
businesses sponsoring the hire of the
local Guildhall, and the Mayor opening
the proceedings.

Last month I promised to tell you
what happened when CT Thanet
popped into the local TV station. They
trotted along to Southern ITV’s Dover
Studios and got themselves on ‘Scene
South East’. Unfortunately the TV
session was on the same day as
ComputerTown, so Len Randall and
John Hislop kindly stepped in to keep

"TOWNON T.V.

David Tebbutt brings you the latest update.

things ticking over. Jon Finegold, one
of the Thanet prime movers, has written
a ZX81 feature demonstration program
and would be happy to let bona fide
ComputerTowns have a copy on
receipt of a cassette tape and an appro-
priately stamped SAE. Peter Kiff,
another Thanet organiser (is there no
end to them?), saw a letter in the Radio
Times from the ‘Grapevine’ people so he
sent off a swift missive to tell them all
about ComputerTown. I'll report
developments as they occur.

London duly had its get-together,
which was organised by Mike Baker. We
welcomed the opportunity to swap
views and exchange ideas. The news-
letter idea was discussed, and the upshot
was that Peter Rodwell is now expecting
Towns to write to him at PCW, where
he will put together the newsletter early
next year. Production and distribution
costs for the first issue will come from
the central (small)l ComputerTown
funds. We’ll probably include some sort
of proposal for funding in the first issue.
Newsy stuff is best sent to me for publi-
cation in ‘ComputerTown News’ each
month. I think that the letter should
contain more solid information derived
from your experiences of running
ComputerTowns. The letter is aimed
primarily at people trying to run "Towns
and clearly anxious to benefit from the
experience (good and bad) of others
who may have trodden the same path
before them. Keep that copy rolling in.

Newnes Technical Books sent me a
bit of bumf on one of its new titles
called Questions and Answers on
Personal Computing by Peter Lafferty.
Now I wouldn’t normally mention this
sort of thing except that, this time,
the bumf quotes me as saying ‘An
excellent starting point for the
newcomer’. I can’t remember the book
in detail but I would suggest it’s worth
a look,

We got ourselves a lovely mention
in Educational Media International
recently. In fact, it reproduced the
ComputerTown Guidelines and added
a very positive and encouraging editorial
note. So often, CTUK! is criticised for
its lack of formality. At last someone out
there recognises that an approach which
minimises the barriers to entry can be
worthwhile. Particular emphasis was
given to the ‘discovery’ approach adop-
ted by most "Towns,

Now for ‘serious enquiries’ time.
These are people who I suspect are
quite interested in setting up a
ComputerTown in their own areas,
Apart from Alan Belshaw I’ll simply list
the names and addresses so that if you’d

like to help you can contact them
direct. Alan gets a special mention
because he kindly sent a donation to the
ComputerTown central kitty with his
letter. Here they are then:

Alan Belshaw, 5 Wyvern Way, Carlton,
Poulton Le Fylde, Lancs FY6 7LR.
Malcolm Osman, 18 Isis Close, Long

Hanborough, Oxon OX7 2JN. Douglas
Hunt, 1 Love Street, Kilwinning,
Ayrshire KA13 7LQ. Gwyn Jones, 56
Stanley Avenue, Ealing Road, Wembley,
Middlesex, Mr R Skinner, 62 Central
Avenue, Billingham, Cleveland TS23
1LN. L Mulhall, Richmond Youth Club,
Princes Road, Richmond, Surrey, Peter
Deamer, 94 West Street, Stonehouse,
Glos GL10 2NA. Allan J Lowe, Youth

& Community Officer, Dudley Metro-
politan Borough Education Services,
2 St James’ Road, Dudley, West
Midlands DY1 1JQ. Stephen Simpson,
15 Holmside Walk, Salters Lane Estate,
Stockton, Cleveland.

Finally, here’s a list of the other
towns from which we’ve received
enquiries this month: Winchmore Hill,

Harlesden, Southward, Whetstone,
Totnes, Cirencester, Newent, Carrick-
fergus, Leicester, Dublin and East-
bourne. So, if you are interested in
starting a ComputerTown and you live
in one of these areas, send an SAE
and I will send you more information
about these kindred spirits.

Thank you all for your splendid
efforts. Keep up the good work and
don’t forget to write and tell me how
you’re getting on.

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 sparetime
activity.
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Fortran
overlays?

R D Redmen (‘Computer
Answers’, October) and
others might be interested to
learn that a method for crea-
ting overlaid Fortran
programs has been described
in the following paper: A T
Clemenston, ‘Fitting a gallon
into a pint pot! or creating
overlaid programs under
CP/M’, Journal of the Opera-
tional Research Society,
volume 32, number 4, pages
319-325.

As this is a relativel
obscure journal, I would
suggest enquiring at a
university or college library,
or asking a contact who
works in an OR group.
Failing that, the journal is
distributed b Pergamon
Press, Oxfor(i
Steve Withers, Coventry

Peeking
and lust

Sean Morgan (‘Communica-
tions,” PCW, October 1981)
intends to modifﬁ some of
the keywords in his school’s
RML 380Z Basic interpreter.
The keyword table can be
found easily enough by
PEEKing through the
interpreter (in BASFG it
starts at 5F9E), and changing
as desired. I partially dis-
assembled BASGF with a
view to adding some key-
words for radio-teletype and
Morse transmission and
reception (see my article in
PCW, June 1981).

As| frequently type LUST
instead of LIST, 1t occurred
to me that nobody has
yet written an obscene
computer language. This
might be useful for venting
one’s anger on software that
won’t work and might even
find a market in Soho. . .
George Sassoon, Isle of Mull

Microtan
monotune

Here’s a ‘one liner’ for the
Microtan 65 that produces
a tune through the cassette
output and can be heard by
listening through the ear-
phone while the player is in
the record mode.

1 A=49099

:POKEA,255
:POKEA—9,255
:POKE+3,0

London W1P 1DE.

:POKEA—6,2+RND(1)*12
:GOTO1

Owners of Acorn Atoms
can try making the variable
A=47115.
Frank Woodcock, Redditch

3 year warranty

I found the letter from
Melvyn Franklin regarding the
Tandy 90-day warranty of
special interest. My husband
and I have just purchased a
f)ersonal computer. After a
ot of debating and reading,
we narrowed our choice
down to three or four
computers, one of which was
the new Tandy Color but
decided against this partly
because of the 90-day
warranty.

We did purchase an Atari
400 (also an American
product) and found that not
only did Ingersoll, who is
marketing the Ataris, give a
12 month warranty, but that
by buying from a local TV /hi-
fi shop we were able to obtain
an extended warranty of
three years for an extra £40.
This type of warranty, which
is quite common on expen-
sive electrical equipment,
seems a worthwhile form of
insurance.

Cynics may say the value
of such a warranty depends
on the firm and in many cases
they would be right, but I
feel that a local firm, from
which I have bought good for
many years, is more worthy
of my trust than a mail-order
firm chosen from an
advertisement.

DRC Wilson, Redcar

Brickbats....

You have in your magazine
an advertiser who supplies

R AM pack kits for various
computers, namely Audio
Computers, 87 Bournemouth
Park Road, Southend on
Sea.

I have had the misfortune
of buying one of these
R AM packs for my ZX81 in
kit form. While the PCB
looks good, my particular one
was covered in various copper
shorts under the green resist
and this was only evident
after I had assembled most of
the kit,

To find the shorts, I had
to disassemble the I/C sockets
and various components,
this being quite a job on this
small PCB.

I have written to these
people twice, but have had
to date no response. The

documentation supplied is
poor and without any form
of circuit diagram, so fault
finding is difficult. It took a
month to supply in the first
place! If I have to return it,
it may cost me as much

as a fully assembled kit, so

I might well have bought

a fully assembled kit anyway.

However, I write to
ask you if you have had any
complaints about this
company from other
people for it seems rather a
let-down to me.

There would appear to be
no form of reddress if, say,
the supplier chooses to
completely ignore letters and
telephone calls.

Can you help, or at least
highlight this in your
magazine?

S F Wiltshire, Bournemouth

... and bouquets

After considerable hassle
trying to get my hands on
hardware, software &
computer publications for
the past year, I have just had
a very pleasant surprise.

I needed a 16k RAM
extension from Audio
Computers (PCW September)
in a hurry. I was most impres-
sed by their promptness,
courtesy and helpfulness, and
would like your readers to
know of my experience,

A C Barnes, Durham

Dongles v

‘thingies

I have noticed over the past
few months that the word
‘dongle’ has been appearing
in many articles with
reference to security systems
for computer software.

Before the word abandons
its inverted commas and
formally enters the buss-word
dictionary of computing, I
would like to stake a claim as
cooriginator of the term.

At a meeting held about
18 months ago in the
development department
of Analog Electronics of
Coventry, Peter Dowson,
author of Wordcraft 80,
Graham Heggie, managing
director of Analog and my-
self, spent a pleasant hour
devising the ‘thingy’ that
we were to use to protect
Wordcraft 80. When the
device had been designed the
conversation went something
like this:
Graham: ‘What are we going
to call this dongle thingy?’

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,

(Dongle being Graham’s
word for anything without a
name, or for anything whose
name had been temporarily
mislaid!)

Peter & myself: ‘That will do
— it’s a dongle.’

The three of us therefore
claim to be the originators of
the term as applied to compu-
ter protection systems. A
regrettable side effect has
been to deprive Graham of
one of his favourite ‘whatsit’
words. We would welcome
suggestions for a new word fo
for him to use.

Mike Lake, Derby

Missing manual

No, you can’t get a useable
recording of CEEFAX data
on a home video recorder —
the speed stability just isn’t
good enough to maintain
the clock rate within limits.
I tried it last January, with a
Sony C7, and I reckon if the
C7 couldn’t do it, others are
not likely to either.

Incidentally, when Purley
Computers, of 21
Bartholomew Street,
Newbury (sounds familiar!)
advertised in your September
issue that the would sell
ICL KSR Termiprinters for
£150 plus VAT and carriage
(about £190 in all), did they
also mention that there
would be no manual, no
instructions, and no refunds
if the thing didn’t work? It
does seem rather remiss of
them, and I'm now stuck
with a printer which has
never printed, which they
won’t touch again unless I
bring it back (a round trip
of 300 miles), along with
my computer, interface, and
open chequebook (cost
undisclosed).

Perhaps we need a
warning on Government
anti-smoking lines, that
purchasers of Sale Goods (to
quote Nick at Purley
Computer) need not expect
any help in making the goods
fit for their own uses. I’'m
glad it wasn’t the Anadex
8000 at £450 which I bought.
Ian Sinclair, Halstead

SWTP
Benchmarks

It is always good to see
objective comparisons of
computer performance (cf,
PCW Nov 81 page 147).
PCW does everyone a great
service in publishing regular
Kilobaud Benchmarks. You
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may be interested in corres-
ponding figures for the
SWTP S/09 (all times in

seconds);m
BM1—0.5
BM2 — 2.0
BM3 —5.7
BM4 — 5.8
BM5 — 6.3
BM6 —9.2
BM7 —13.9
BMS8 — 3.5

These data were collected
using the S/09 with TSC
Basic under the Flex oper
operating system,

The SWTP S/09 uses the
Motorola M6809 processor
running at 2Mhz,

Let’s have lots more
articles on the 6809 —
based machines.

Tim Benson, Abies
Iv{}{ormatics Ltd, London

Editor gripes

I have recently installed a
Z80 Softcard. The Basic is
excellent and in many ways
an improvement on Apple-
soft. However, much ot this
is nullified by the major
defects of the commands
EDIT and RENUM. Both lead
one to suspect that the
designers have shares in new
keyboards and programmers’
overtime.

The RENUM command
doesn’t permit overlaps of
other lines but, far worse,
doesn’t allow small blocks of
lines to be renumbered,
within themselves, to insert
a few extra lines. Use of
RENUM completely wrecks
any systematic program lay-
out and its relationship to
documentation.

Editing in Applesoft, with
IJKM, is messy but
compfetely flexible. It is
difficult to find an editing
problem that cannot be
solved with a minimum of
key operations. Most inser-
tions are easy with the open
format of listed lines an
done at high speed. EDIT,
on the other hand, is highl
frustrating. The unedited line
is invisible so one has to guess
or pre LIST on the line
above. The listing is only a
partial help as, especially for
long lines, edited lines don’t
match and eye movements
are uncoordinated. The end
result is many more key-
strokes and much wasted
time. The worst feature of
EDIT is its inability to access
the line number. One often
finds lines wrongly placed
which a simple renumber
would quickly correct but no,
a complete retype must be
done with a risk of further
errors.

Complex lines often repeat
during a program, in whole or
in part. Applesoft permits
one line to be duplicated

endlessly anywhere in the
program with a minimum
risk of mistakes and key-
strokes. Complex amend-
ments can be made by block
duplication, listing, and
cursor editing.

EDIT permits none of
these and also editing errors,
followed by a RETURN,
often need a retype instead
of a screen copy. The need
for spaces around Basic
commands is highly irritating
and easily forgotten. Apart
from wasting time it wastes
memory and perhaps
accounts for the fact that
MBasic runs 50 percent
slower than Applesoft.

Are there any patches to
eliminate these design
weaknesses or is Microsoft
proposing to issue amended
disks?

Using special editing
programs is hardly the point.
They waste even more time.
Most of my programs may
run for weeks on end with
frequent stops for minor
amendments. Disks are
usually filed for security and
avoidance of damage due to
static head pressure for long
periods.

R G Silson, Tring

Stringy Scriptsit

One of your writers
mentioned his personal pre-
ference for the TRS-80 with
Scriptsit as a word processor.
He also mentioned that he
had the disk version and that
it was better than the
cassette program because it
cured the key-bounce and
loaded without the problems
associated with tape. It is
worth mentioning that the
new ROM machines that have

been on sale since last year do.

not seem to have a KEY-
bounce problem and there
is a free-of-charge fix for
tape loading if it is
needed.

I have the Exatron
Stringy Floppy and have the
patch obtainable from the
Exatron Users Group to load
Scriptsit and to save files
onto ESF wafers (I prefer
the Acculab tapes and move
the write protect markers to
the ESF position). The ESF
has a switchable keyboard fix
if required and Scriptsit will
load in 10/15 secs. It is more
reliable than many disk units
and incomparably faster
and easier to use than tapes.
Files are automatically
verified and can be numbered
numbered.

The ESF patch cost
about £6 by airmail but does
not include Scriptsit. I
obtained mine from the
London Computer Store
when I purchased a printer
and found that they are
considerably cheaper than

Tandys. When using
Scriptsit with a 16k machine
I have found that there is
only enough memory for
one and a half pages of A4.
At this point I find the
chain command very useful.
If each page is filed and
numbered in sequence it

is possible to produce
documents of almost
unlimited length. If large
insertions are made the
overflow from one page can
be ‘chained’ onto the next
page.

Derek Trayler, Hornchurch

a a a
Activities
I am writing to inform you
that my brother and I are
planning to operate a
computer network based in
Aylesbury. This scheme is
aimed at the small (micro)
computer although not
specifically dedicated to the
private user. There will be a
small charge for useage to
cover the telephone line cost,
etc, but the operation is
entirely non-profit making.

Before we commission the
system we wanted to
ascertain just what the users
would like in the way of data-
base and facilities generally.
To that end I would be most
grateful if you would publish
this letter inviting all, and
any, comment.

I might add that the
Britannica will be available
as soon as a volunteer types
it in!

Steve Somers, Aylesbury

It is hoped to restart the
Cosmac Users Group
originally proposed by Jim
Cunningham if there 1s
sufficient interest. The group
will cater for users of the
Cosmac series of micro-
processors, ie, the CDP1802,
1804, 1805 and for
computers using this
processor such as the ELF,
Edukit, etc. Anyone interes-

[

ted in joining the club should
send a stamped addressed
envelope to me at the address
below.

Peter Hibbs, 54 Runnymede
Avenue, Bournemouth,
Dorset BH11 9SE.

Aircraft Rescue

The November issue of PCW
must, surely, be the best yet
with the reviews of the
Osborne and IBM machines
and the study by Alan
Sutcliffe of randomness. I
congratulate you.

With reference to the
enquiry by B M Neary of
Coventry about programs
for the simulation of
instrument flying, I believe
that I can help. The October
issue of the US journal
Creative Computing contains
a simulation game by J
Hitchcock called ‘Aircraft
Rescue’, written in Basic
for the Apple. One of the
purposes of the program is
precisely to simulate instru-
ment flying in order to fly a
plane of a rescue mission.

This information is taken
from the Small Computer
Program Index which pro-
vides a bi-monthly listing of
printed program listings
appearing in a wide range of
US and UK magazines and
newsletters (including
PCW). It thus provides a
handy source of reference
to over 2000 programs per
year.
Further details may be
obtained from ALLM Books,
21 Beechcroft Road, Bushey,
Herts WD2 2JU.

Alan Pritchard, Editor, Small
Computer Program Imiex,
Watford.

‘There’s something at the door selling compu ters’
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> Now introduce
_A ?Q\\\?“ ~ to their range the
/\\0‘\\3 new Atari and Texas

Instruments home computers

* 16K Ram (expandable to0 HARDWARE &
48K) ACCESSORIES
* 26K Rom (including RS 232 INTERFACE
BASIC) £149.00
* High resolution graphics DISK CONTROLLER
E‘I‘P‘%N‘% (192 x 256) by
*

16 colours (foreground  DISK/DRIVE £399.00

!

Q9 - middle & background) =~ THERMAL PRINTER
\“ ab ‘E_%\ S\sﬁ“* Full memory mapped £269.00
199 st . screen THERMAL PAPER  £4.95
C <0 * Sound—3 simultaneous for 2 rolls
SPEE e Cont tones and white noise ~ WIRED REMOTE
tllced generator CONTROL (JOYSTICKS)
Sound through own £29.95
domestic colour T.V. PLUG-IN RAM
Interface to two cassette EXPANSION
players (ADDITIONAL 32K)

£299.00
CASSETTE CABLE £9-95
* Full gwerty keyboard HARDWARE &
(touch type on 400)—and ACCESSORIES

A
;% )
om 2\
2% 2
A % A
S2Zn 2
®
29 Do
©
* *

four function keys ATARI 410 CASSETTE
» Full screen editing and RECORDER £50.00
4-way cursor control 810 DISK DRIVE  £345.00
AOQ * 40 character x 24 line 822 THERMAL PRINTER (40
?‘\ display COoL) £265.00
p{‘ [ W * Display has upper & lowerRS232 INTERFACE £135.00
w V\P\ case characters, double & JOYSTICKS £12-95
\\6 g Qo0 quad size text & inverse PADDLES £12:95
q_’sﬁr g video

* Background, plotting,
border & text, colours all
setable to any one of 16
colours
Four joystick/paddle
ports, sound output
tThrough domestic colour
Vv

* Basic cartridge & 10K Rom
operating system

» Comprehensive
documentation

\

%00 Full range of software covering areas of:—games,
P:‘ P*?‘\ N“ education, finance (home & business).
A
\g\k ® 00 TERMS AND CONDITIONS: All goods sold subject to
\ ¢ AB' Adda terms and conditions of sale. Full details available
< onrequest, but include: 7 day money back guarantee, Adda

12 month hardware warranty. Please allow 21 days for
delivery. Allow 7 days for personal cheques to be cleared.
Quoted prices are inclusive of VAT,

\

. ) MAIL ORDER to: Adda Home Computers Ltd.
goods required price FREEPOST, London W3 6BR or telephone your
order (24 hours a day) to 01-992 9904 quoting your
BARCLAYCARD or ACCESS number.

*l enclose a cheque, made payable to Adda Home Computers

Limited for
L9 0 L L b ar 08 000000 el BB o oo oo™ s ododood B io 98
*Please charge my Barclay/Access account. My account
number is

Add £2.00 p. & p. for T *Please add my name to your mailing list

0 0 0 otal £ . i
orders under £50.00 SEiestoe Bralios
Naffte: = A et P O
j SHOP ADDRESS: Adda Home Computers Ltd.

Address: 154, Victoria Road, Acton, London, W3 Tel 01-992 9904
OPEN: 10 am—6 pm (Tuesday—Friday), 10 am—5 pm
(Saturday).
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CHECKoOUT

81 PRINTER

Maggié Burton tests the cheapest
printer on the market.

Last spring, Sinclair ‘Research launched
its ZX81 personal computer. This
enabled anyone who could rake
together £50 to own a computer, and
gave those with a small budget access
to larger amounts of computing power
than ever. However, the ZX81 (and its
predecessor, the ZX80) always lacked
one vital peripheral — a printer.
Programs have had to be typed or hand-
written and the only way of keeping a
convenient record was to use a cassette
recorder. Now, after having been heral-
ded ever since the ZX81 launch, the
printer is available to complete the
system.

It is an electrostatic printer — that is,
it prints on metallic (aluminium-coated)
paper using conductive styli to evapo-
rate the metal coating where a dot is
wanted, thereby revealing a black layer
in the' appropriate places underneath.
However, unlike other electrostatic prin-

_ters, which have a whole row of styli,
the Sinclair only has two, one on either
side of a revolving belt. One stylus
prints a line of dots from left to right,
while the other returns to start the next
one,

By normal standards, it doesn’t print
at all fast — about 21.5 eps, in fact —
but for what it has to do this is quite
adequate. I thought, until I actually
timed it, that it was fast but that’s how
it looks when it’s working. Obviously
the graphics characters are printed more
slowly than the normal ones as they
have more dots in them. This is demon-
strated effectively by a program in the
manual which prints out the whole
character.set. All the graphics are prin-

ted out in succession so the printer
slows down considerably while it is
printing them. The cps timing I men-
tioned just now was the average timing
for five runs of this program (and a few
nifty calculations to boot).

It reacts almost instantaneously to a
COPY or LLIST command from the
computer. You can print out anything
with it that will display on the screen
and it will keep going almost indefini-
tely without any apparent ill effects
apart from a rather strange smell if you
put your nose close enough to the print
head. Somehow, I can’t see it being
used for word processing or some other
such application but a printout of a
pretty graphics program would certainly
not be out of place on some young
computerist’s bedroom wall. It is also

useful from our point. of view because,
hopefully, from now on we won’t be
wading our way through reams and
reams of untidy handwritten ZX81
listings! It certainly makes it a lot easier
to keep an organised record of what you
last did with the computer when you
had to- stop half way through doing
something. All you have to do is press
COPY (NEWLINE) and it will record
everything from the TV screen for
future reference. LLIST will list a pro-
gram onto the printer instead of the
screen, The paper will photocopy well
so you can send copies of your favourite
programs to your friends.

Now on to maintenance. The manual
says you have to clean the print head
from time to time as it tends to get
clogged up with the black stuff from
underneath .the metal on the paper.
This is done with the reel carrier out
and is not a difficult undertaking,
although it should be done with a soft
tissue or brush and without using any
chemicals or hard: objects. Apart from
cleaning, it doesn’t need any mainte-
nance at all so it isn’t exactly demand-
ing to look after. Changing a reel of
paper is easy as well: the whole reel
carrier slides out when you press it
underneath- and the reel simply clips
into it. Paper is available from Sinclair
by post at about £12 for five rolls. No
other paper is suitable — I shouldn’t
think it -would be possible to find
another make that would fit the bill
in any case. As a last warning, I
wouldn’t take it to bits unless you really
know what you’re doing because you’ll
have terrible trouble putting it back
together again, as our editor found out
when he had finished looking inside
it!

After using it for a while, I felt
myself sufficiently acquainted with it to
make a few complaints, all of which are
relatively small. The first is the amount
of exposed wiring. The connector is
open at the side so you can see the
pretty coloured wiring in it. I’'m sure
this isn’t an overwhelmingly serious
fault but it looks shoddy .and if you
spilt your coffee on it while computing
it wouldn’t do it much good. The
connector, by the way, slots in where
the RAMpack goes and has a socket
incorporated at the back of it for the
RAMpack to plug in as well. This leads
me to my next complaint. As any ZX81
owner or user will probably know, the
R AMpack is a bit stroppy and may well
crash the whole system if it touches

GOTO page 190

To save you the trouble of taking yours apart, here’s what it looks like inside.
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Not since the days of Watergate has there been a
public scandal of such far-reaching implicatior.s.
It has recently come to the attention of the
PCW Secret Police that certain regular readers have
been storing their valuable back issues ‘au naturelle’.
We consider this practise to be singularly lacking
in dignity, and would thx -,,:_:_}- appeal to you in the
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THE GREAT COVER-UP!

magazines are properly dressed at all times.

This may be achieved by the simple expedient of
purchasing one or more of our sturdy yet colourful
PCW binders.

So why not join in the great cover-up and preserve
your precious PCW’s in their original pristine perfec-
tion.

_ Just check the coupon at the foot of the page.
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The command ‘RUN’ is a sort of in-
cantation among computer users — it is
the word that magically transforms a
couple of hundred Basic statements into
that new space invaders game, or flight
simulator! But what happens when you
type RUN? Why are some Basic inter-
preters slower than others? How can I
speed up my programs? In this article,
I shall take a peek inside a number of
Basic interpreters, to try and throw
some light upon these questions.

Interpret?

Firstly, what is a Basic interpreter? Well,
most interpreters contain two parts: an
editor and an interpreter (although the
two are lumped together under the term
‘interpreter’). The editor allows you to
enter the program into the machine and
modify it if necessary, but the inter-
preter takes over completely when you
type RUN. The interpreter then reads
the program from memory, statement
by statement, examining each statement
to identify reserved words, check
syntax, and determine the operation to
be performed by the statement, and
then it actually carries out the
operation.

A feature of the Basic language is
that all statements start with a reserved
word, (the only exception is in the case
of a LET statement where the LET may
often be . omitted). This feature
simpiifies RUN time processing
considerably, since the interpreter need
only identify the first word in the
statement — to determine the operation
to be performed by the statement.
Thus, a flowchart for the RUN-time
part of an interpreter might be as in
Figure 1.

The word LET is tested for first,
because it is the most frequently occur-
ring statement in Basic programs, IF is
the second most frequently occurring
statement and so on. PRINT and other
I/O statements are usually low down in
the list because speed of execution is
limited by the input/output peripherals,
not the interpreter.

If the interpreter cannot identify the
first word in the statement, then it
assumes the statement is a LET state-
ment, without the LET. Thus in
interpreters of this kind the statement
LET A=42, say, is executed much more
quickly than the statement A=42.

This outer flowchart for the inter-
preter contains no syntax-checking — all
of the syntax checking is done in the
routines for the individual statements.
This can cause some peculiar error
messages if you have mistyped the first
word in the statement. For example,
PRIMT A

INSIDE THE
INTERPRETER

Understanding how
your Basic interpreter
works can speed up
your programs. AFT

Winfield shows how.

RUN
[PR

fetch statement |

fetch the first word
in the statement
psllL CALL the LET
LET? yes routine i
no
is it CALL the IF
1F? yes routine =2
no
is it CALL the FOR
FOR? yes routine —>
no
| etc. .
Fig 1.

is likely to cause the error message
‘missing =’. (Although most inter-
preters will produce the distinctly
unhelpful message ‘syntax error’!)

The LET statement

The flowchart for the LET routine
might be as in Figure 2.

LET
|

fetch the
variable

Syntax error

 Syntax error

CALL arithmetic expression
evaluator

set variable equal to
result

exit o k.

Fig 2

Other statements than LET may, of
course, include arithmetic expressions.—
and so the arithmetic expression
evaluator is likely to be a sub-routine
which is called by a number of different
statement routines. By far the largest
part of the time spent during execution
of most programs is in evaluating
arithmetic expressions — and so under-
standing how an expression evaluator
works can often result in worthwhile
speed improvements, as I hope to show
later in this article.

But now an example from Denver
Tiny Basic [1]; Denver is the smallest
Basic interpreter I have come across,
being a little over 2 kbytes' It has a
structure similar to the one I have just
described and no pre-processing by the
editor, so that programs are stored in
memory exactly as they are typed in.

The program:

10 A=1

20 A=A+1

30 IF A<1000 GOTO 20

40 END

executes in8.Y secondson a 4 MHz Z80.
But replace line 20 by LET A=A+1 and
the execution time reduces to 7.4
seconds. An improvement of over 10
percent!

Tokens and links

Most extended Basic interpreters do pre-
process the program as it is entered in
two important ways: tokenising and
link listing.

Tokenising means replacing each
reserved word in the program by a
single byte token, for example, Crystal
Basic 2.2, would store the line,

10 LET A=1
(starting at memory address 2D00) as,
2D00: 09 2D link

OA 00 10

88 LET

41 A

BO =

31 1

00 terminator

with the reserved words LET. and ‘=’
replaced by the tokens 88, and BO
respectively. So that tokens are never
confused with non-tokenised parts of
the program, like ‘A’ and ‘1’, all tokens
have bit 7 set high, and all ASCII
characters have bit 7 set low.

Apart from the minor benefit of
conserving memory, the objective of
tokenising is to simplify the RUN time
processing, and therefore speed wup
execution. This is achieved by using the
tokens, at RUN time, to point into a
table of addresses of statement routines.
Let me illustrate this with a new RUN
flowchart:
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get st byte

yes, TOKEN

bit 7
no W
rocess as a
ET statement

fetch address pointed
to by token

jump to address

The ability to process LET state-
ments without the LET still exists here,

but often in interpreters of this type,

LET statements without the LET are
now marginally faster!

The RUN time speed improvement
is, of course, achieved at the expense of
editor complexity, since the editor must
now perform all of the complex ASCII
string comparisons, to identify reserved
words. Also the LIST command must
de-tokenise the program to make it
readable!

An interesting aside is that token-
ising is not the same as syntax checking.
In fact, surprisingly few Basic inter-
preters perform true syntax checking on
program entry. Surprising because this
feature is often hailed as one of the
major advantages of ‘interactive’
languages! One of the few popular
languages that does is the ubiquitous
ZX81 Basic interpreter, which stub-
bornly refuses to accept an ill-
formed line! The syntax checking is
simplified considerably in this machine
by the single word ‘keyword’ entry —
which means that tokenising is done
automatically. Some of the hairiest
problems of syntax checking like, for
example:

10 LET BTO=1

20 FOR ATO=BTO TO 100 ('!)

are alleviated because the keyword
TO is unambiguously defined by the
single key TO entry. Despite the syntax
checking, the ZX81 internal
representation of the program is
identical to the [link address], [line
number], [tokenised line] format
already described. Arithmetic ex-
pressions are stored unaltered (apart
from tokenisation), and are then still
subject to the RUN-time speed improve-
ments I describe in this article.

Link listing is the second technique
for speeding up program execution. A
linked list Basic program is one in which
the start of each line contains a pointer
to the start of the next line. Looking
again at the internal representation of
the example in Crystal Basic, the very
first pair of bytes in the stored line
make the address 2D09, which point to
the start of the next line in the program.
The pair of bytes immediately after the
link address are the line number, in
binary, and to find any given line in a
program means simply skipping directly
from link to link, comparing the
following line numbers, until the right
one is found. GOTO statements are
then very much faster in interpreters of
this type.
Denver
program:
10 A=1
20 A=A+1
30 GOTO 40
40 IF A<1000 GOTO 20
in 10.7 seconds. Remove the super-
fluous GOTO in line 30, and the
execution time becomes 8.9 seconds.

Tiny Basic executes the

Basic executes these two
programs in 6.1 and 5.6 seconds
respectively, a smaller proportional
improvement because of the linked list
storage of the program in Crystal and,
hence faster GOTOs. It is worth
remembering that superfluous GOTOs
take up significant execution time —
and should be avoided.

The GOSUB statement executes in a
similar way to the GOTO, with a search
through the linked list for the destin-
ation line number. The time taken to
execute a GOSUB then depends, like
the GOTO, largely upon the position of
the destination line in the program —
particularly if the program is a large
one. An example will illustrate this —
the Crystal program:

10 FOR A=1 TO 1000
20 GOSUB 1000
30 NEXT A
40 END
50 REM
51 REM
... 50 lines altogether

1000 RETURN
executes in 3.9 seconds. But place the
subroutine at the start of the program:
10 RETURN
20 REM
21 REM

... 50 lines
1000 FOR A=1 TO 1000
1010 GOSUB 10
1020 NEXT A
and execute by typing ‘GOTO 1000°,
and we see an execution time of 1.9
seconds a dramatic halving of
execution time just by rearranging the
program! In fact, amazing speed
improvements can often be made simply
by placing the subroutines at the start,
and the main body of the program at
the end, rather than the usual practise
of subroutines at the end!

Arithmetic evaluation

As I mentioned earlier, the average Basic
program spends most of its time
evaluating arithmetic expressions —
particularly if floating point, or, worse
still, trigonometric functions are
involved. Some examples using Crystal
Basic will illustrate this:

The program:

10 FOR A=1 TO 1000

20 LET B=1

30 NEXT A

executes in 2.0 seconds. Replacing line

Crystal

INSIDE THE
INTERPRETER

20 by LET B=1*1 slows the program
down to 3.1 seconds and replacing line
20 again by LET B=SIN(1) results in
an execution time of 12.1 seconds. So
that 83 percent of the time is spent
calculating sines!

Most Basic interpreters evaluate
arithmetic expressions using the method |
of ‘recursive descent’. This method has
the enormous advantage that it will
work directly on the arithmetic
expression that was typed in, so that no
pre-processing of arithmetic expressions
is necessary. The method works like
this: arithmetic expressions may be
divided into a stuiccession of one or more
‘terms’, separated by ‘+’ or ‘—’. Each
‘term’ can consist of one or more
‘factors’, separated by ‘*’ or ¢/’ and each
‘factor’ may be either a function, a
variable name, a number, or another
expression (in brackets). You can see
that this is a ‘recursive’ definition since
a ‘factor’ may be an ‘expression’, in
brackets. This sub-expression can then
be thought of as dividing down in the
same way, into its own ‘terms’ and
‘factors’.

A flowchart of an expression
evaluator could then be as in Figure 4.
A term evaluator would be as in Figure
5 and a factor evaluator as in Figure 6.
For clarity I have omitted the

expression

CALL term
SUBTRACT terms
exitok,

Fig 4 Expression evaluator

term

CALL factor

! *ori? !
| CALL flclurl

factor

I

get next character

MULTIPLY factors
return

Fig 5 Term evaluator

Fig 6 Factor evaluator

a variable? =
yes

fetch its
value

v

yes

must be a number

return

v
CALL expression

| get next character

valid number?»

return

yes \/ nol IHO . yes

error

)‘)

return
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Providing exactly the right facilities for different
applications can be a real problem when a system is as
versatile as the 380Z.

Take, for example, screen line length. Not only do
different users have different needs; so too do individual users.

They might welcome forty character clarity for
presentation, display, and control applications; but they also
want eighty character capacity, because word processing,
sorme programming languages, and many general-purpose
applications demand it.

So we've developed Varitext — to provide both, on the
same machine.

Varitext means that the 380Z user can always choose
the line length best suited to the application. It gives access
to a growing range of 80 character software without losing
all those well-established and popular 40 character
applications. It makes the 380Z equally effective as a
computer and a word processor. [t lets programmers use the
character mode with which they are

familiar —or which languages like ALGOL, RESEARCH MACH'NES
MICROCOMPUTER SYSTEMS

FORTRAN, and PASCAL really need.

And it improves the quality of our already exceptional graphics,
by offering a smaller character size for neater annotation.
But the Varitext option goes a great deal further than

that. We also saw it as the opportunity for a major
enhancement of the 380Z’s screen handling capabilities.

So we added:
an 8 x 10 dot matrix, to further refine the character set;
an additional set of 128 user-definable characters;
reverse video, underlining, and selective character dimming;
smooth scrolling and faster screen filling;

(] user defined windowing (and independent scrolling)
of screen areas;

audible tone generation (option)

And all that, we believe, makes the 380Z’s screen
handling the best on the market.

The Varitext option is available with new systems
or as a user-installable enhancement
to existing 380Z systems. Contact
our Sales Office for details.

RESEARCH MACHINES LTD Mill Street, Oxford OX2 0BW, Tel: (0865)49791
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intermediate result pushes onto the
stack, before each CALL, and pops off
the stack after each return.

An interesting feature of this
algorithm is that the structure of the
algorithm automatically guarantees that
bracketed expressions have the highest

priority, * and /| the next highest
priority, and + and — the lowest
priority, consistent with  normal

algebraic convention.

An alternative method of arith-
metic expression evaluation —
favoured in Microsoft Basics [2] is
known as the ‘Operator Precedence
Parse’. This is more complex than
‘recursive descent’, and relies on each
operator (+ = &% ), having a
‘precedence’ value assoc1ated with it.
Operators with the highest priority have
the highest precedence. As an arithmetic
expression is scanned, whole chunks of
the expression, including operators, are
pushed onto a stack, until the highest
precedence operator is found — parts of
the expression are then removed from
the stack and evaluated in reverse order
of operator precedence. This method
uses recursion to cope with brackets and
overall the same constraints on speed
apply whichever algorithm is used.

There are a number of consequences
of either algorithm which affect speed
of execution. The first thing to notice
is that each time an open bracket occurs
in the expression, the expression
evaluator CALLs itself (recurses). This
involves extra work and unnecessary
brackets should be avoided, or
expressions re-written to reduce the
number of brackets.

For example, in Crystal Basic:

10 FOR A=1 TO 1000

20 LET B=1000+(1000*1000)

30 NEXT A

40 END

executes in 8.6 seconds. But replace
line 20 by LET B=1000+1000%1000
(since the brackets are unnecessary
here) and the execution time becomes
8.2 seconds, almost 5 percent better.

Looking further at the ‘factor’
routine in the method of recursive
descent, if the next item in the
expression is not recognised then it is
assumed to be a number; numbers are,
then, tested for last of all in the routine.
So, if constants are pre-defined as
variables, further speed improvements
may result. For example:

5 LET ZZZZ-=1000
10 FOR A=1 TO 1000
20 LET B=2ZZZZ+ZZZZ*ZZZ7Z
30 NEXT A
executes in 3.8 seconds, an astonishing
50 percent improvement over the
previous example! (I have used a four-
letter variable so that line 20 remains
the same length, for a valid comparison

— a single letter variable in fact
improves the speed again — to 3.5
seconds.)

These test programs are somewhat
contrived, so let me give an example of
the sort of alteration to an actual
program which could result in faster
execution. If you have any arith-
metic expressions which look like this:
LET B=10*(X+2*Y),
involving two multiplications, one
addition, and a recursion for the
bracketed expression, multiply out:
LET B=10*X+20*Y,
and there are still two multiplications
and one addition, but no recursion. A

five percent improvement already. Then
try defining some constants at the start
of the program —

LET A1=10 : LET A2=20

(do this right at the beginning so that
these statements are executed once
only), and rewrite the expression as:
LET B=A1*X+A2*Y

and this is probably significantly faster
than the original expression. Of course,
the program is slightly longer now, but
then memory is cheap these days!

True or false?

Most Basic interpreters will allow the
‘IF’ statement construction:
IF variablename THEN . . . .
without any actual relational test. If
you first determine how the values
‘true’ and ‘false’ are intemnally
represented in your interpreter, you can
often take advantage of this faster ‘IF’
statement. Try running this program on
your machine:

5 REM notice the multiple NEXT’s,

for speed!

10 FOR A=—5TO 5
20 PRINT A;
30 IF A THEN PRINT “true”: NEXT A
40 PRINT “false”
50 NEXT A
60 END
Providing your interpreter does allow
the IF statement in line 30, then you
may get the following result:
=5 true
—4 true
—3 true
—2 true
—1 true

0 false

1 true

2 true

3 true

4 true

5 true
And so, any statements that test for A
not equal to 0, like
IF A< >0 THEN . ..
may simply be replaced by
IF ATHEN. ..
To test if any speed improvement is
achieved, run:
10 FOR A=1 TO 1000
20 IF A< >0 GOTO 30
30 NEXT A
and then replace line 20 by:
20 IF A GOTO 30
and run again. Crystal Basic shows times
of 2.7 seconds, and 1.9 seconds,
respectively — an improvement of 30
percent.! Of course, by the same token,
‘IF A=0’ could be replaced by ‘IF NOT
(A) but in this case the complexity of
the statement has not really been
reduced — and a speed improvement is
unlikely.

Interpreter v
Interpreter

The classic and time-honoured means of
testing and comparing Basic interpreters

INSIDE THE
INTERPRETER

is by using ‘Benchmark’ programs.
These are fine for comparison of overall
systems, but tend to be misleading when
what you really want to test is the
‘cleverness’ of a Basic interpreter. After
all — you do not want the issue clouded
by hardware differences like different
processors, or clock speeds, or memory
timing! The technique I have proposed
in this article is to determine what
proportion of the total RUNtime is
taken up by a particular operation, by
subtracting the time for an identical
program without that operation. Thus, a
‘standard’ test for arithmetic expression
evaluation might involve:

Test program 1:

10 FOR A=1 TO 1000

20 NEXT A

Test program 2:

10 FOR A=1 TO 1000

20 LET B=1

30 NEXT A

Test program 3:

10 FOR A=1 TO 1000

20 LET B= ‘an expression’

30 NEXT A

The proportion of the time taken to do
the ‘LET’ statement is

Plet = (T2—T1)/T2 * 100%

And the proportion of time to perform
the arithmetic expression is

Pexpr = (T3—T2)/T3 * 100%,

where T1, T2 and T3 are the execution
times of the three test programs.

These tests are not perfect, but do
give a good indication of the efficacy of
the arithmetic expression evaluation
algorithm in an interpreter. Some
examples of Plet and Pexpr for line 20:
20 LET B=1000+(1000*1000)
reveal some surprising differences
between well-known interpreters, see
Figure 7.

Interpreter v
Compiler

Okay — so you've decided that you have
made your latest Basic program go as
fast as it possibly can, but it still just
isn’t fast enough. Should you scrap your
faithful Basic interpreter and buy a new
Basic or Pascal compiler? Well, the
answer depends very much on what
your particular program actually does.
Here is an example of a Hisoft Pascal 3
program:

1 Program test;

2 Var i: integer;

3 a:real;

4 Begin

5 Fori: =1to 1000 do

6 a:=1;

7 End.

This program executes in 0.2 seconds, a
tenfold improvement over an equivalent

GOTO page 189

Fig 7.

| T1 | T2 | T3 | Plet | Pexpr
Crystal Basic 2.2 1.0} 20 86| 50%| 76%
Microsoft Level 2 2759|150 54%| 60%
Applesoft 1 311|152 | 54%| 80%
ZX81 (in fast mode) 59| 97| 256%| 39%

Unless your computer has a timer, it is probably a good idea
to replace the line 10s by: 10 FOR A=1 TO 100000,
and then divide your readings by 10.
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PRINTERS

SEIKOSHA GP-80

The Smallest 80 Column Dot
Matrix Printer.

Unique printer principle. 80 col

lines. 30 cps. 12 cpl. Plain Paper.
| Tractor drive. Weight 2.5 kg.
Footprint 12.6 sq. ins. Bit
addressable graphics. Parallel
interface standard. RS 232 Apple

OKI MICROLINE 80 & 82A

Compact 80 Column Printer.

80-120 cps. Uni direction ML 82A bi-
direction). Parallel interface. Serial
interface option. (ML 82A standard).
Pin and friction feed. Tractor

option. Condensed and expanded
characters. 80, 40, 66 and 132 cpl.

Six models. 80 cps. Bi-directional.
Parallel interface. RS232 Pet Apple
TRS 80 Video Genie Sharp

j options. Letter quality. Lower case
descenders. Condensed enlarged
and bold characters. Models
provide tractor roll and sheet feed

MX-80 £353 bit image graphics - up to 15ins

MX-80 F/T £399  Parer MX-82 £447
MX-80 II £399 MX 80 F/T-II £447 MX-100£569

Pet TRS 80 options
ML 80 £299
£199 ML 82A £437
EPSON MX SERIES OKI MICROLINE 83A
3 Low Noise, Low Price- Medium Speed 15" Printer.
High Performance Printer 120 cps. Bi-direction. Pin and

friction feed. Tractor option. 132 cpl

HI‘. at 10 cpi. 4 character sizes. Graphic

characters. Parallel and serial

interface. Fast serial interface
_ Option-

£827

ANADEX DP-9000 RANGE

Fast, Versatile Printers.

Seven models. Up to 15 inch paper
width. Lower case descenders.

}
160-220 cps bi-directional printing.
J RS232 current loop & parallel
{ interface. X on X off. Optional 2K
buffer. Multiple print densities.
o0 Fast print of high-density bit
L eee—c——

) image graphics.
DP-8000 £541
DP-9000L £747 DP-9001 £888
DP-9000 £841

DP-9500 £935
DP-9500L £841 DP-9501 £982

TEC STARWRITER

Best-Buy Daisy Wheel Printer.

Bi-direction. 25 cps. Low cost
supplies. Standard Daisy Wheel.
Carbon and fabric ribbons. Parallel
or RS232 interface. Sheet feeder
options.

Parallel Interface £1020
Serial Interface £1067

LEAR SIEGLER 310

Professional Dot Matrix
Printer.

High throughput. 180 cps. Bi-
direction. Fast head travel. Space
skip over. Lower case descenders.
Enlarged and bold fonts. Parallel

{ RS232 and current loop interfaces.
ud X on X off. Condensed character
option. Sound reducing option.

£1386

@ Authorised distributor

® Rapid delivery

® Dealer educational & quantity discounts
® Prices exclude VAT

RIVA TERMINALS LTD.

Glendale Park, Fernbank Road, Ascot, Berkshire SL5 8JB
Tel: Winkfield Row (03447) 5193 Telex: 847530

Northern Office: Tel: Harrogate (0423) 503867
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BOOKFAR

Malcolm Peltu looks at the latest micro literature

How to choose a
language book

If you want to learn a new computer
language, which is the best book to
read? Having been overwhelmed this
month by a veritable tidal wave of
language books, I thought it would be
a good idea to offer some advice on how
to go about selecting one. Then I will
begin picking my way through the
latest bunch of books. (I write mainly
about high-level language books, but
similar advice also applies to books
about assembler languages.)

A sense of direction. Before looking
for a book, you must have an objective
and a starting point. This sense of
direction should be matched with the
aims of the book. Your starting point is
as important as what you want to get
out of the book at the end. If you are a
novice to all computer languages, you
will want a book that introduces
computing and programming concepts
as well as particular language charac-
teristics. But if you are, say, an
experienced Basic programmer who
wants to learn about another language,
you will want something that dives into
the heart of that language.

What you want to do with the new
language will also determine the type of
book you need. If you are planning to
use the language, you will want some-
thing which places the language into its
applications and real world context
(standards, compiler availability, etc).
But if your primary wish is to gain an
insight into the new language or study
it out of general interest, you will be
more concerned with its design charac-
teristics than practical applications,

If you are sure of your own sense
of direction you can usually discard
many potential books by simply reading
the blurb and preface to see how the
book defines its potential readership.
This may be misleading because publi-
shers like to puff their wares, but a
quick glance through the contents list
and a flick through the pages usually
gives a good feel for whether the book
is roughly going down your way.
Unless it has been personally recommen-
ded, never buy a book unless you have
had your hands on it. There are now so
many books on the main languages
(Basic, Pascal, Cobol, Fortran in particu-
lar) that personal taste and comfort
can be indulged in the security that you
will find something that both gives the
facts and dovetails with what you want.
For the less widely used or newer
languages, like Ada or Lisp, the choice
at present is more limited. so you might
have to make do with something less
than ideal.

Provided you have a wide enough
choice, make sure that the book looks
good and the text and diagrams are
well presented. I am not suggesting that

you try to tell the book by looking at
its cover, but a book with good clear
print which is pleasing to the eye is
likely to be easier to understand. I
particularly dislike books with typed
(or word processed) text rather than a
proper typeface. It may make the book
easier to produce but I find such rudi-
mentary type tedious and often confus-
ing to read through. I also generally
dislike self-tutors books which expect
you to read the book with a piece of
card covering the next chunk of text
to ensure you do not see the answer
to a question that has just been posed.

You may feel differently, but it is
important to try to indulge your foibles
because you will learn more from a
book that you are comfortable with.

A shapely form. A common fault
of language books is to have a structure
based on a language definition or
lecture notes rather than being shaped
into a more appropriate format. Of
course, if the book is to be used

primarily as a classroom aid, the lecture
note format may be adequate.

A book should be structured in a
way which puts a language in some
context. The emphasis will vary depend-

v ) g
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‘Thenew Xerox 820
micro-computer system.

i

| *Budgeting
| kPlanning
%

% Forecasting

% Wordprocessing
etc..etc..ete...

Now 2}(&;!29!3 at The Xerox Store.

micro-computer, a brilliant new development specifically
designed for the smaller businessman.

And you can keep adding to the system from a wide
range of software options.
Also you'll have the full backing of the Rank Xerox

And his pocket. on-site, full service and maintenance agreement, so you
Made by Xerox (one of the world's biggest manu- can buy in total confidence.
facturers of business equipment) the 820 is one of the So if you're a small businessman looking for a
most inexpensive and versatile computers on the market.  superb micro-computer system. pop in and see the new

The 820 can help you with all your budgeting, Xerox 820. Now at The Xerox Store, the specialists in
planning, forecasting and word processing problems. the business efficiency needs of the smaller business.

The Xerox Store

Pop in and buy a more efficient business.

Now 4 stores at: 110 Moorgate EC2. Tel: 01-588 1531.
84 Piccadilly W1. Tel: 01-629 0894. 76/77 High Holborn WCI. Tel: 01-242 9596.
3/4 William Street, Slough. Tel: Slough 76956.

RANK XFROX Xerox and Rank Xero« are'tegistered tragemarks of Rank Xeros Lig

Price excludes CP/M*
‘Registered trade mark of
Digital Research Inc.



| " BOOKFARE

ing on the nature of the book, but the
language being described should not
drift in a vacuum.

However, too many books merely
describe language facilities without
reference to the language’s historical
development; its design objectives; the
application to which it has been put;
its suitability for writing good, well-
structured programs; the readability and
ease of maintenance of programs;
relationships to other languages; inter-
national standardisation; comparative
merits versus other languages; and so on.
I therefore favour books with a wider
perspective. A book which discusses
nothing but the language capabilities
can be effective in training you in
writing programs in that language, but
will contribute little to a wider under-
standing of the computing scene and
the characteristics that add up to
good programming principles.

Look at the introduction and the
final chapters. These usually give a good
indication of the scope of the book and
its attitude to programming. :

Readable and factual. Any technical
book must be accurate and factual. But
this doesn’t mean it needs to be dull.
One of the major breakthroughs of
personal computing was the way in
which the micro pioneers revolutionised
computer publishing. Books about
computing became fun to read, had
jokey titles (like The Peanut and Jelly
Guide) and made a good ‘read’ as well
as being informative. Personal comput-
ing also opened up the computing
market to ‘ordinary people’ (as opposed
to ‘extraordinary’ computing boffins).
American writers and publishers led the
way in democratising computing with
many lively books aimed at business
people, young people, students and
others.

The readability is most frequently
found with books oriented towards
applications. The writer of an applica-
tion book has in the forefront of his
or her mind a reader who has to be
tempted to read about computing in the
first place. As applications take place in
real world situations, such a book is
also likely to seem more ‘relevant’, with
examples oriented towards what the
program does, not just how it does it.

But such readability is also possible
with books concerned more with the
technical aspects of the language. Much
of this readability comes from attributes
I have already mentioned, particularly
the way the book has been shaped and
the writer’s awareness of the broader
context in which the language is used.
In addition, of course, there is the
clarity and style of the writer. Often it
takes little more than a few anecdotes,
asides, analogies or quotations to ‘lift’
the text and to sharpen the impact of
the book.

Language scope It is important to
determine whether the book covers the
appropriate slice of the language or the
language dialect appropriate to your
requirements. Some books describe only
a subset of the language, one implemen-
tation (particularly true of Basic) or a
particular variation of the language.
Introductory books frequently opt for

a ‘simple’ or ‘basic’ version of the
language. Where international standards
exist, say with Cobol and Fortran, the
book must either describe the standard
language or be explicit about any devia-
tions.

The important point is that the
language scope must be clearly defined.
Look at the blurb and introduction.
Unless you have a particular implemen-
tation requirement, or interest in a
particular dialect, go for the books
which emphasise standard language
facilities; if no official standards exist,
as with Basic, some books try to
define common subsets and clearly
explain where differences are likely
to occur in widely used implementa-
tions. It is a black mark if you have
difficulty in finding out what language
variation is being described becuase it
shows the author is insufficiently aware
of the crucial importance of standards
and implementation needs.

Getting it all together. In summary,
first make sure you know why you want
to read the book. Consider what you
want to get out of it, where you want
to use it (on your own, in a classroom,
in a project team, etc) and your level
of knowledge or ignorance. ‘I'hen
match your aims with the stated aims of
the book and with the way the author
goes about achieving the objectives.
The initial scan can be effective
although superficial. Look at the chap-
ter titles, the introduction, the index
and appendices. Consider the structure
of the book and the style you can glean
from reading bits at random. Look at
how examples are laid out. Are they
clear? Is there text close by which seems
to discuss them adequately? Are there
enough examples?

Of course, a superficial look will not
tell you if there are many blunders in
examples. If you are reading the book
primarily to learn general language prin-
ciples rather than copying programs for
your own use, blunders are not impor-
tant unless they actually get language
techniques wrong. The qualifications of
the author(s) and the whole approach of
the book can provide a good idea of
whether the book is on the right lines.
If in doubt, and if you spot sloppy mis-
takes in the text, give the book a miss.

As I said in November PCW when
offering a guide to beginners’ guides,
make sure you feel comfortable with
the book. This means that style, presen-
tation and general feel of the book can
be as important as the technical con-
tent, provided the technical content
covers the range of activities you want.
A book with vision and awareness
beyond the narrow confines of the
language is usually likely to be re-
warding.

Finally, read book reviews, speak to
friends, ask teachers, chat up computer
buffs. . . Whatever you do, try to find
out what people who have used the
book think about it. News spreads
quickly about any particularly good or
bad book. As the majority of books fill
the middle ground, you are unlikely to
go far wrong if you follow my guide-
lines plus, preferably, comments from
people who have already read it.
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BROWN

BEYOND
COBOL

Survival in Business Applications Programming

3

NOADN

BEYOND
COBOL

GARY D.BROWN.

Gsets agood

example

Beyond Cobol by Gary D Brown gets
most things right. Its subtitle gets
straight to the heart of the matter:
‘Survival in Business Applications
Programming’.

The book is aimed primarily at
computer science graduates who are
about to enter careers as commercial
DP programmers. It would be equally
useful to anyone who.has learnt pro-
gramming in a non-commercial environ-
ment, whether it is as a personal
computing Basic freak, in a classroom
or by reading books.

As the blurb says, Brown ‘cogently
demonstrates there’s much more to pro-
gramming then writing programs. . .
and this practical guide steers you
through the hazy area between know-
ledge of a programming language and a
customer’s request to have something
programmed.’

Brown has given the book the
shapely form that I recommend. It is
structured around business program-
ming applications rather than around
language facilities. Important advice
on ‘good’ programming practices, such
as concern about maintenance, docu-
mentation, structured programming,
etc, is built into the mainstream of the
text. Brown never loses sight of his
main objective, which is to provide an
insight into the flesh, blood and tears of
DP life. His introduction is particularly
good. If you are interested in a DP
career, try to get hold of it. This is the
best summary of what life is actually
like as a DP programmer that I have
read.

On structured programming, for
example, he points out the value of the
techinques and their limitations. He
uses top-down design and structured
techniques throughout the book but
does not make a song and dance about
it. He also points out that management
methods used to organise projects
based on structured programming, such
as chief programmer teams and struc-
tured walkthroughs (techniques recom-
mended by IBM) often fail in practice
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THE SHARP M2-80K
HAS GOTITALL

Since its introduction the Sharp MZ-80K has proved to be
one of the most successful and versatile microcomputer
systems around. Sharp now have acomprehensive 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

Lan guaﬁe and Z-80 Assembler packages, CP/M* plus a

compre

ensive range of software.

*Trade mark of Digital Research Ltd.

GETITALLHERE...

AVON

BCG ComputerSystems Ltd.,
Bristol. Tel: 0272 425338
Decimal Business M/Cs Ltd.,
Bristol. Tel: 0272 294531
BERKSHIRE

Computer 100,

Bray. Tel: 0628 35619
Newbear Computing Store Ltd.,
Newbury. Tel: 0635 30505
BIRMINGHAM

Camden Electronics,

Small Heath. Tel: 021 773 8240

Electronic Business Systems Ltd.,

Birmingham. Tel: 021 384 2513
Jax RestLtd.,

Birmingham. Tel: 021 328 4555
Newbear Computing Store Ltd.,
Birmingham B26.

Tet: 021707 7170
BUCKINGHAMSHIRE

Curry’s Microsystems,

High Wycombe. Tel: 0494 40262
interface Components Ltd.,
Amersham. Tel: 02403 22307
CAMBRIDGE

The Avery Computing Co Ltd.,
Bar Hill. Tel: 0954 80991
CHESHIRE

Bellard Electroncs Ltd.,
Chester. Tel: 0244 380123
Charlesworth of Crewe Ltd.,
Crewe.Tet: 027056342
Chandos Products,

New Mills. Tel: New Mills 44344
CR Technical Services,

Chester Tel: 0244 317549
Fletcher Worthington Ltd.,
Hale. Tel: 061 928 8928
NewbearComputl Store Ltd.,
Stockport. Tel: 061 491 2290

Ors Group Ltd.,
Warrington Tel: 0925 67411
Sumlock Softwar
Warrington. Tel: 0925 574593
CLEVELAND
Hunting Computer Services Ltd.,
Stockton-on-Tees, Tel: 0642 769709
Intex Datalog Ltd.,
Stockton-on-lees. Tel: 0642 781193
DEVON
Plymouth Computers,
Plymouth. Tel: 0752 23042
DURHAM
Neecos (OP) Ltd.,
Darlington.Tel: 0325 69540

EX

Prorole Ltd.,

Westcliff-on-Sea Tel: 0702 335298
Wilding Office Equipment,
iiford. Tel: 01514 1525
GLOUCESTERSHIRE
Gloucestershire Shop
Equipment Ltd.,

Gioucester. Tel: 0452 36012
The Computer Shack,
Cheltenham. Tel: 0242 584343
HAMPSHIRE

Advanced Business Concepts,
New Milton. Tel: 0425 618181
Xitan Systems Ltd.,
Southampton Tel: 0703 38740
HEREFO

BMP,
Little Dewchurch. Tel: 021 643 3832

HUMBERSIDE

Commercal Systems Ltd.,
Hutl. Tel: 0482 20500

Silicon Chip Centre,

Grimsby. Tel. 0472 45353
KENT

Technolink Europa Ltd.,
Tunbridge Wells. Tet: 0892 32116
Video Services (Bromiey) Ltd.,
Bromley. Tel: 01 460 883
LANCASHIRE

Nelson Computer Services,
Rawtenstall. Tel: 0706 229125
Sumita Electronics Ltd.,
Preston. Tel: 0772 51686

The Micro Chip Shop,
Blackpool. Tel: 0253 403122
LEICESTERSHIRE

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

Lelceste. Tel: 0533 553232
Leicester Computing Centre,
Leicester, Tel: 0533 556268
Mays Hi-Fi,

Leicester. Tel: 0533 22212
LINCOLNSHIRE

Howes Elect & Autom. Servs.,
Lincoln. Tel: 0522'32379
Z.R.Business Consultants,
Uncoln. Tel: 0522 31621
LONDON

Bridgewater Accountin g
Whetstone. Tel: 01 446 0320
Butel-Comco Ltd.,
Hendon. Tel: 01 202 0262
Central Calculators Ltd.,
London EC2.Tel: 01 729 5588
Deans,

London W8 Tel: 01937 7896

STOP PRESS... NOW AVAI
~ BASICCOMPILER
~ PASCAL (CASSETTE BASED)
'DOUBLE PRECISION DISC BASIC

ABLE

You'lt 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
“Forat, anaforemost

Digital Design and Development.

London W1.Tel: 01 387 7388
Euro-Calc Ltd.,

London EC2.Tel: 01 7294555
Lion Computing Shops Ltd.,
London W1.Tel: 01637 1601
Scope Ltd.,

London EC2.Tel: 017293035
Sumlock Bondain Ltd.,

London EC1. Tel: 01253 2447
MANCHESTER

The Byte Shop,

Manchester M1, Tel: 061236 4737
Sumlock Electronlc Services Ltd.,
Manchester M3.Tel: 061 834 4233
MERSEYSIDE

Microdigital Ltd.,

Liverpool Tel: 051227 2535
NORFOLK

Sumlock Bondain (East Anglia)
Norwich. Tel: 0603 26259
NORTHAMPTONSHIRE
Computer Supermarket,

Corby. Tel: 05366 62571
NORTHERN IRELAND

Bromac (UK),

Co. Antrim Tel 0238313394

O & M Systems,

Belfast. Tel: 0232 49440
NOTTINGHAMSHIRE
Mansfield Business M/C Ltd.,
Mansfield. Tel: 0623 26610
OXFORDSHIRE

Oxford Computer Centre,
Oxford. Tel: 0865 45172
REPUBLIC OF IRELAND

O’Connor Computers Ltd.,
G:Jway Tel: 61173
S|

arptext,
Dublin 2.Tel: 0001 764511
Tommorrows World Ltd.,
Dublin 2.Tel: 0001 776861

SALOP

Computer Corner,

Shrewsbury. Tel: 0743 59788

SCOTLAND

A & G Knight,

Aberdeen. Tel: 0224 630526

Business and Electronics M/Cs,

Edinburgh. Tel: 031 226 5454,

Esco Computing Ltd.,

Glasgow. Tel: 041204 181

Micro Centre,

Edinburgh.Tel: 031 556 7354

Micro Change,

Glasgow. Tel: 041 5541462

Microforth,

Dunfermiine. Tel: 0383 34954

Moray Instruments Ltd..

Elgin. Tel: 0343 3747

Pointer Business Equipment Ltd.,

Glasgow. Tel: 041 332 3621

SOMERSET

Norset Office Supplies Ltd.,

Cheddar Tel: 0934 742184

STAFFORDSHIRE

W.B. Computer Services,

Cannock.Tel: 0543 75555

SUFFOLK

C.).R. Microtek Co. Ltd.,

Ipswich. Tel: 0473 50152
URREY

30 Computers,

Surbiton. Tel: 01 337 4317

Microlines Ltd.,

Kingston.Tel: 01 546 9944

Petalect,

Woking. Tel: 04862 69032

R.M.B. Ltd.,

Cmydon Tel: 1684 1134

Saradan Electronlc Services,

Wallington. Tel: 01 669 9483

SUSSEX

Crown Business Centre,
Eastboumne Tet: 0323 639983
Gamer,

Brighton. Tel: 0273 698424
M & H Office Equipment
Bnghton. Tel: 0273 697231
WALES

Limrose Electronics Ltd.,
Wrexham. 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
WILTSHIRE

Everyman Computers,
Westbury. Tel: 0373 823764
YORKSHIRE

Bits & P.C's

Wetherby. Tel: 0937 63744
Datron Micro-Centre Ltd.,
Sheffield. Tel: 0742 585490
Huddersfield Computer Centre,
Hudderseld.Tel: 0484 20774
Omega,

Leeds. Tel: 0532 704499

Ram Computer Services Ltd.,
Bradford. Tel: 0274 391166
Superlor Systems Ltd.,
Sheffield. Tel: 0742 755005

Also atselected Lasky'sand Wildings Office Equipment Branches.




because there aren’t enough good pro-
grammers to manage them or because
the organisation needed to sustain them
are too complex and become a problem
of their own.

Brown comments: ‘Techniques that
require an inordinate effort and super-
human dedication have limited use. We
pay lip service to such techniques, but
little else. They are like the advice we
have probably all heard to chew each
bite of food 30 times before swallowing.
Yes, we all should, but who does?
Would you even like to dine with some-
one who did?’ This passage is typical

of Brown’s style: fluent, readable,
witty, practical and relevant to
practical commercial programming.

‘You don’t do anything in computing
without bleeding,” is another typical
quote.

On planning DP systems, he suggests
that systematic studies are important
but points out: ‘you will never be able
to anticipate all the changes that might
occur.’ He says that good programmers
have learned humility — if not paranoia.
‘Almost any system you work on will
be changed during its development, it
will take longer than planned, and the
customer will never be entirely satisfied
with the results,” he warns.

My main criticisms are that Brown
focuses almost exclusively on a tradi-
tional batch IBM mainframe environ.-
ment for most of the book and provides
no background to the development of
Cobol and to Cobol standards. He
doesn’t mention the growth of Cobol on
microcomputers, such as Micro Focus’s
CIS Cobol. He doesn’t mention the
Codasyl Committee which governs
Cobol developments, or the fact that a
new international Cobol standard is
being - discussed. Brown has a chapter
on on-line systems but it is presented as
if it is out of the ordinary, although on-
line systems (as he does say) are growing
in popularity.

These faults are primarily the result
of the rapid changes in technology. It is
only two or three years since micros in
commercial computing really took hold.
Given the long time needed to write and
publish a book, it is little wonder that
they are omitted.

I hope that soon Brown and other
authors will recognise that micros and
on-line systems are an intrinsic part of
commercial DP. In the meantime,
Beyond Cobol is a pretty good starting
point if you want to learn about Cobol
and DP programming.

Lukewarm on Cobol

The only advantage of this month’s
other Cobol book is that it is about
£10 cheaper than Brown’s book. Cobol
Workbook by Andrew Parkin is a self-
study introduction which aims to be
‘concise but comprehensive and precise’.
I found it hard going with too narrow
a focus. The text revolves around
‘concept charts’ which show the inter-
relation of various aspects of the topic
under discussion.

The typescript text, which is
cramped and tiresome to read, asks
questions about the concept charts
and provides the answers underneath,
so that you have to cover up the

answers while you are reading the ques-
tions. I generally dislike this approach
and use of typescript and I have seen far
better self-study books. The concept
charts are complicated: you have to
keep flicking pages to look at the chart
and the stodgy format means that pro-
gressing through the book will require
a great deal of self-motivation.

Parkin covers most basic facilities
of standard ANS Cobol with a brief
general introduction to computing
concepts. The structure of the book is
oriented to introducing particular capa-
bilities, like data division and I/O, rather
than, as Brown does, according to user
functions such as transactions and vali-
dation.

As the main text is an almost contin-
uous stream of over 100 question and
answers, Parkin doesn’t provide any real
sense of structure or perspective. You
will learn how to write Cobol programs,
if you are able to plough your way
through the workbook. But you will
not get close to the sense of what
Cobol programming is like in the real
world which Brown offers.

Parkin’s book may be useful as an
adjunct to a Cobol course, although its
selfstudy approach is not designed for
group class work.
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A practical approach
to Basic

One of the problems faced by authors
of Basic language books is to decide
which dialect to use. Peter Gosling
neatly side steps this obstacle in
Program your Microcomputer in Basic.
He assumes that you already have a
microcomputer and that you will read
the book in conjunction with the manu-
facturer’s manual to modify the pro-
gram examples, which are in Microsoft
Basic.

The first 20 or so pages discuss
general computing and programming
principles. The bulk of the book then
consists of 16 ‘activities’. Each activity
aims to describe a particular aspect of
Basic by providing coded examples. The
reader is expected to key the program
into his or her own microcomputer.
Gosling discusses aspects of the program
and its results.

Activities include mathematical func-
tions, particular instructions (AND, OR
and NOT is one activity and FOR. . .
NEXT loops another) and other pro-
gramming facilities such as lists, arrays
and strings. There is also a practical
guide to bug hunting and information
on operating systems.

Within its own terms, the book is
quite useful. But if you already have a
manufacturer’s manual which covers
basic Basic, you will probably already
know many of the facilities shown and
will be looking for a book which
examines Basic more comprehensively.
I also found that the activity examples
were in too small a type (reduced print-
outs) which may be a little annoying
when typing in the code.

A book with limited goals, of most
use if your microcomputer comes with
a lousy manual.

Two for Pascal

Two books on Pascal illustrate the truth
of that old adage: you get what you pay
for. A Primer on Pascal by Richard
Conway, David Gries and E Carl
Zimmerman is the most comprehensive,
both in terms of Pascal itself and as a
general introduction to programming.
It is also almost three times more
expensive than Simple Pascal by James
J McGregor and Alan H Watt.

The Pascal Primer is intended to be a
general introduction to programming
and has over 400 pages packed with
information. It has five parts. Part 1
looks at fundamental programming con-
cepts, such as the use of variables,
assignments, flow control and program
execution and output. Part 2 looks at
program structure. Part 3 examines pro-
gram development aspects, such as the
phases of development and top-down
design. Part 4 is about independent
sub-programs. Part 5 is a particularly
interesting and detailed examination of
techniques for program testing and
proofs of correctness. This is followed
by three useful appendices, including
details of UCSD Pascal.

Simple Pascal is a terse, straight-
forward description of basic Pascal
capabilities. This is done primarily

GOTO page 130

PCwW 89



This add-on allows you to compose
rhythms, store them using the computer
and then play them back through a
‘drumbox’; that is, a -set of circuits
capable of imitating conventional per-
cussion instruments.” If required, the
contents of the computer memory may
be stored on tape and reloaded at a later
date — this facility is particularly use-
ful for stage work. Software for the
project consists of a program, written
in Basic for an 8k PET, which provides
a series of control pulses at the user
port. Hardware requirements are the
drumbox itself, whose construction is
described later, plus, of course, an
amplifier to replay the music. - At
current prices, the total cost of the pro-

ject, including connectors, is about
£10.

Keyboard instruments, such as
electronic organs, often include a

rhythm section capable of playing a
number of preset rhythms, eg, waltz,
Latin and disco. Figure 1 shows the lay-
out of a typical unit: rhythm patterns
are taken from the memory by the
controller which then provides trigger
pulses for the instrument generators.
When the pattern is complete, the
controller resets and starts the cycle all
over again. Although this system is
cheap and reliable, it suffers from the
major drawback that the patterns pro-
duced are repetitive and cannot be
easily changed. Normally, the con-
troller/memory combination comprises
a number of discrete components; in
our case it is replaced by the computer.

Early rhythm units used a diode
matrix as the memory and, while this
method is rather cumbersome, it does at
least allow ‘reprogramming’ with a
soldering iron. More recently, custom-
designed ICs (effectively ROM chips)
have been used to control up to eight
instruments for, typically, 16 rhythm
patterns.

This project allows control over four
instruments — bass drum, snare drum,
hi-hat and cymbal — which form the
basis of most modern rhythm backing.

MARCHTO A
IFFERENT
DRUMMER

The programmable ‘rhythm box’ has
exploded onto the music scene in recent years.
Jeff Aughton shows how to make a PET |
add-on, which outperforms many commercial
units, for £10.

We now look in detail at the facilities
offered by the program.

Nine rhythms (numbered 1-9!') may
be stored at any time. Of these, 1-6
contain 16 beat measures and are suit-
able for 4/4 and 2/4 time signatures,
while 7-8 contain 12 beat measures (for
3/4 and 6/8). Rhythm 9 allows each
bar of the music to be individually
selected from any bar stored in the first
eight patterns. This is obviously the
most versatile arrangement and is best
suited to recording or experimental
work.

Each pattern consists of two bars (A
and B) which can be replayed in one of

the following modes: A, in which the
A bar is repeated continually; AB when
the A barisfollowed by the B bar and the
AB pattern is repeated continually; and
fillin when the A bar is played several
times followed by a one bar fillin of
Ehg B bar — this pattern is then repea-
ed.

Part of the screen display is shown in
Figure 2. The (moving) arrow indicates
the progress of the music and the @ s
prepresent beats. Rests are indicated by

—s.

The music may be stopped and
restarted from the beginning of the first
bar by pressing the space key. Pressing
any key other than space will cause the
program to reset to the selection menu
— note that this will not affect the
memory in any way, as the rhythms can
only be changed when the program is in
the ‘write’ mode.

Storing the memory contents on
tape, or loading patterns from tape, is
done simply by selecting the correct
mode (‘file’ and ‘load’ respectively) and
following the instructions contained in
the program.

Before looking at how the program
works, we will consider briefly the
operation of the user port. This is the
central set of connectors at the rear of
the machine (Figure 3) and the input/
output port itself comprises pins C
through L.

The address of this port is 53471
decimal and POKEing this with, for
example, 13 (=00001101 binary) would
cause pins C,E and F to go high (+5 V)
assuming that these lines are configured
as outputs. In this project, only pins C
to F are used (see Table 1) and these

four channels are set as output
lines by POKEing 59459 with 15
(=00001111).

Thus, POKEing 59471 with 13

(= 8+4+1) would cause the cymbal, hi:
hat and bass drum to sound simul-
taneously.

Fig 1 Typical rhythm generator

—P] Bass
.-_A
Memory — Controller ${ Snare » Mixer +——Pp
'
)
L—{ Cymbal ._J

Pattern A

%% Rhythm 1 ***

Bass 0 —-|—-|-|=]=|-

Snare — = |3l S

Hi-hat o - 10| -1 @®

Cymbal =l 2llsil=s| =l

Pattern B

Bass ®|—|—-|—=|—=]=|—

Snare - ===

Hi-hat o|l-e@!-

Cymbal J=|=|=|=|=]=]|=

Fig 2 Screen layout

90 PCW



1 2 3°4 5 6 7 8 9101112

= ] C

3 C

Cassette connector

A BCDE

FHJ KLIMN

User port

Only pins C-F and N are used in this project

Fig 3 Rear view of PET ports

1EEE-488 port

= r' Q+9V
Instrument  Triggered by POKEing port with Pin .
Bass drum 1 C - (R18)
Snare drum 2 D (C10)
Hi-hat 4 E il
Cymbal 8 F [ |
R5 (R14) R6(K15) R7 (R17)
Table 1 1/0 port use
I_‘ —— Output
The actual POKEing is done at line €2(C7) c3(c8)
4020. Notice that the lines. are immedia- _" " (TTRn’z)
tely POKEd off at line 4030. This is
because the instrument generators only
C1(C6) R3(R12) DI (D2)

need very short pulses to trigger them.

Within the program, one of the most
important features is data storage. Data
is held in two arrays:

1. B%(32,8) These are integers in the
range- 0-15 which are POKEd into the
user port, thus triggering the various
sounds. The ‘8’ denotes the eight rhy-
thms and the ‘32’ representsthe contents
of the two bars associated with each
rhythm (1-16 for A and 17-32 for B);
2. C%(200) This array contains the
contents of ‘rhythm 9’ that is, the
sequence of bars to be played for that
rhythm as chosen by the operator.

One unusual feature of the program
is the way in which the contents of the
screen are -written to memory. This
occurs at line 5190 onwards and the
computer actually reads the line as
seen on the screen (in the same way that
the Basic interpreter does each time a
program line is entered). This means
that however many changes are made
during editing, the line is read once and
stored only ‘when RETURN is pressed.

As stated, the purpose of this pro-
gram is to provide a series of short
positive-going trigger pulses at pins
C—F. To test the program properly
obviously requires the drumbox itself,
but a preliminary test is possible at this
stage.

Load the program, type in the
rhythm pattern shown in Figure 2 and
then replay it (see instructions later in
the article). All should be visually
correct

To check the operation of the I/O
port, add line:

4025 FOR J = 1 TO 1000 : NEXT

and rerun the program. Now, during
playback, a 0-10 V meter connected
between pins N (—ve lead) and one of
C—F (+ve lead) should register approxi-
mately 5 volts in time with the moving
arrow. Thus, when a bass drum beat is
present, pin C should go high, etc. This
test should be carried out carefully as
the PET is rather delicate in this area
and is not tolerant of electrical errors
on the user port.

Now, if all is well, delete line 4025,
switch off the computer and plug in
your soldering iron — to complete the
project - the drumbox has to be con-
structed.

Hardware

The instrument generators and mixers are
mounted in Veroboard and housed in
a small plastic box. Although the lay-

PR1
R1 R2 R4 ke 04 R8 (PR2)
(R10) (R11) (R13) chs) (R17)
)| — : . . O GND
Fig 4 Bass drum. The snare drum uses the
same circuit with the component number in brackets.
SNARE DRUM 2
le]
+9.V
2l White noise gze
Input to hi-hat and
(C6/R10) I ceymbal
c11
Output
Ci4
] R19 > TRb
R20 R22
1 c12 T R23 R25
‘ . : —0

Figs

out is not critical, the unit should not
be placed too near to transformers (or
computers!) or other possible sources of
interference. If this is unavoidable, the
circuit-board should be mounted in a
screened metal box. The unit is powered
by a 9 V battery.

The generators themselves are of two
types: pitched sounds such as those of
a bongo or bass drum are produced by
the damped oscillations of a ‘twin-T”
oscillator, while unpitched sounds such
as the cymbal use shaped and filtered
white noise.

The snare drum uses one circuit of
each type to produce the two distinct
tones which make up the snare sound —
oscillations for the ‘plonk’ and white
noise for the ‘tizz’.

Both of the ‘twin-T’ oscillators
behave in the same way, the only real
difference between them being the
frequency-determining capacitors in the
Twin-T networks, so that the snare
drum is pitched approximately two
octaves above the bass drum.

In Figure 4 PF1 adjusts the gain of the
circuit and is set so that the oscillator
is held just short of resonance. When an
input pulse is received, it is differentia-

ted by C1/R2 and the negative-going
edge (when the pulse is removed) is
eliminated by D1. The remaining short
pulse causes the circuit to oscillate, but
since the oscillations are damped, the
waveform produced decays rapidly,
thus producing the required envelope
for the sound (see Figure 9).

White noise is produced by reverse-
biasing the base-emitter junction of a
transistor, TR3. Noise is taken from the
emitter and fed to the three noise-
shaping circuits. Note that the amount
of noise produced depends on the tran-
sistor and it may be necessary to experi-
ment with different transistors, or to
adjust the value of R21, to achieve the
right effect. To avoid too much solder-
ing, a transistor socket could be
mounted in place of TR3 to make it
easy to change transistors. The first
transistor I tried was a BC108A, but
most small-signal NPN transistors stand
a chance of working.

Taking the cymbal as an example
Figure 8, the input pulse charges capaci-
tor 'C18 via diode D4 and the decaying
voltage at C18/R29 junction controls
the level of the white noise through the
transistor.
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The decay time depends on the
value of the capacitor and is very short
for the hi-hat and longer for the
cymbal. The shaped noise appearing
at the collector of TR7 is filtered before
passing to the mixer.

The mixer is based around TR8. The
values of the input resistors R33-R37
determine the relative balance of the
instruments and some experimentation
may be needed to achieve the best
effect. Increasing the value of a resistor
decreases the level of that instrument.
Alternatively, these resistors could be
replaced by 470k presets, thus allowing
the instrument balance to be varied at

will. As space was limited in the proto-

type, this modification was not
included.
Construction

A Veroboard layout is shown in Figure
10. Assemble the components, with the
exception of R35, noting carefully the
orientation of diodes and transistors
and that the copper track is broken in
the correct places. After the board has
been constructed, check that all compo-
nents are in the right place and that
there are no solder bridges between
adjacent tracks of the board.

Rotate PR1 and PR2 fully clockwise
and connect the board to a fresh 9 V
battery and to an amplifier via a
screened lead. At this stage, nothing
should be heard from the amplifier.
Slowly rotate PR1 anticlockwise. At a
certain point a continuous low fre-
quency sine wave will be heard. PR1

should be set just below the point
where oscillation occurs.

Temporarily attach a lead to the
battery positive and briefly touch the
other end to the bass drum input
(R1/C1). The sound of the bass drum
should now be heard. It is possible
to make small adjustments to PR1 to
damp the sound of the drum in the
same way that a real drummer will
pad the inside of the drum to produce
the sound he most prefers.

Repeat the process for the snare
drum, adjusting PR2. Notice that the
sound is higher pitched than the bass
drum and that this is only part of the
snare sound (ie the sound that a drum-
mer gets by disconnecting the snare).

Resistor R35 can now be fitted
to the board. On retriggering, the snare
drum should sound much more realistic
now that the sound of white noise has
been added.

Triggering the cymbal and hi-hat

THE “PET" SPECIALISTS

AT CASH & CARRY PRICES.

GET THE BEST OF BOTH WORLDS!
WE CAN SUPPLY ALL YOUR ‘PET' NEEDS

4032 40Col. PET 585.00*
8032 80 Col. PET 755.00*
4040 347K Disk  585.00°

EXTRASI!

8050 [M Byte Disk 755.00*
4022 Printer
8024 °* Printer

OR WE CAN SUPPLY, INSTALL AND TRAIN YOUR
STAFF AT THE NORMAL PRICE WITHOUT ANY

.

YOU WILL NOT BE

TRY US!

HI-HAT o ] ?s?v 3::5:: £\ 3
White noise R28 sl
from TR3 S~
c17 /\‘ -~
——% Output P =3 8
-__l I /\ rat i~—=p Time
Input I \/ = -
Cl6 2
R26 =
cis R27 .
T l :
. 1 l by b
Fig 6 Fig 9 Damped oscillations produced by ‘Twin-T’ circuit
= Lk ) ¢ )
5& s =Y & 3 \OOMPUTERS L
z : & ! .
.‘i‘b d§v’ 192 HONEYPOT LANE, QUEENSBURY, STANMORE, MIDDX HA7 1EE. 01-204 7525 ’:')
OQRY

SOFTWARE

As well as a full range of Petsoft and Commodore Software, we
have some highly reliable ‘Home-Brewed’’ programs available.
STOCK CONTROL & INVOICING £60
(Handles up to 500 items — 32K} {180 on 16K). Stock depleted on
invoicjng, search etc. Cassette, disk (& print option).

-

o299 | 3000 item: 4040/8050 £125
: CASH BOOK £90
Enter daily/weekly amounts — printout and totals, weekly/monthly

analysis, totals and balances.
4032 & 8032 versions £110& £120
STOCK TAKING for the licensing trade £240
OUTSIDE SERVICES (For Mini-Cabs Etc) £220

Sae for free software booklet

DISAPPOINTED Visicalc '0ZZ"”

Compsoft DMSV

. CBM 8026 & 8027

L § ]

o " v
T wy ]-!_ j
EXT CASSETTE DECKS {INC COUNTER & SOUNDBOX] ¢85 £55¢
Printers” Disk Drives Sundries
CBM 4022 & 8024 CBM 8050 Interfaces:
Centronic 779 CBM 4040 Disks:
Centronic 737 CBM 3040 Paper
Spinwriter 5510 COMPU/K 800K Labels:

Anagram Ledgers

Commodore Business Programs
Bristol Trader, Item & Monitor
Superpay Word Processing.

C12 Cassettes

SPECIALISED SOFTWARE APPLICATIONS
UNDERTAKEN. RING FOR DETAILS

TOOL KITS (BASIC 2 & 4), SUPERCHIPS,

UPGRADE YOUR PET EVEN MORE!!

Library Cases
(roll & tractor feed)
Dust covers
COME AND
SEE THE NEW

THE “MUPETs" ARE HERE!

Daily demonstrations: Ring for details.

3TO8PETs ONLY NEED 1 DISK DRIVE . . .

* PRICES DO NOT INCLUDE VAT

V& DM,

FULLY WORKING AND OPERATIONAL
ASK US ABOUT ALL THE ADD-ON-GOODIES
THAT GOWITHTHE VIC....... !

Phone & Mail Orders accepted.

PERS ONAL SHOPPERS WELCOME

ALL GOODS SENT SAME DAY WHEREVER POSSIBLE
LARGE S.A.E. FORLISTS ETC.

3
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should produce rushes of white noise,
with a noticeable decay time on the
cymbal envelope. Notice that, in
practice, the unit is triggered by a very
short pulse from the computer and
that these sounds begin to decay almost
as soon as they are switched on.

If these tests are satisfactory, switch
off and wire the unit to the user port
connector as shown in Figure 1la. A
100 uF 16 V electrolytic capacitor is
shown connected across the switch
terminals; the siting of this capacitor
is not critical — there is simply no
room for it on the circuit-board.

Final adjustments, if required, can
be made after the generator has been
connected to the computer.

Using the unit

Connect the drumbox to a suitable
amplifier (see note later) and to the
user port. Load and run the program
and select the ‘write’ option (1) as, at
this stage, no rhythms have been stored.
Select Rhythm 1, a 4/4 pattern. The
contents of Rhythm 1 (blanks) will be
written to the screen. Write Rhythm 1
using the pattern shown in Figure 2,
and the following keys: Space to
write a rest (-) in the music; Delete to
Delete the last beat before the cursor;
and Return to move the cursor to the
next line or recall the selection menu
after the last line has been written.
Any other key writes a beat (.) in the
music. Note that after return is pressed,
no more editing is possible on the line
just written as the cursor passes to the
next line. Now select the ‘read’ option
(2), select Rhythm 1, select ‘fill-in’

MIXER
—_— O
+ 9V
From: R33
Bass drum ——{:— R39
R34 R38 Cc22
Tarel <=t
R35
Snare 2 ——{ }—q—l
c21
R36 TR8 Output
(To amplifier)
R37
Cymbal ——— [}
oV
) ¢ -0
Fig 7
CYMBAL
L 4 O
White noise +9V
from TR3
C20
C19
Output
Input
R32
oV
L 4 . 2 L 4 *——0O
Fig8

- pwiot
START " COMPUTING
IN CAMBRIDGE

For less than £100 you can launch yourself into the world of
computing with your own system. At Cambridge Computer
Store our "Budget Micro”” department offers an exception-
ally wide range of inexpensive machines, all generally on
demonstration, available from stock and fully supported by
our enthusiastic staff.

B Acorn Atom

B Commodore VIC 20

8l Tandy Colour Computer
B TRS-80 Model |

B UK 101 kit system

B Sharp Pocket Computer
8 Low-cost peripherals

Make the right start! Visit us at:

Cambridge Computer Store

1 Emmanuel Street, Cambridge CB1 1 NE
Telephone {0223) 65334/5
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COMPLETE SINCLAIR ZX 81

BASIC COURSE

Atlast, acomprehensive textfor your Sinclair ZX 81!
The complete BASIC Course is a manual which will
immediately become an indispensible work of
reference for all your ZX 81 programming.

Whether you have never done any programming or
whether you are an experienced microcomputer
user, the Complete BASIC Course will provide itself
to you as an invaluable aid.

The Complete BASIC Course is designed to teach
you to write and develop BASIC programs for the
Sinclair ZX 81 — no other books or aids are
necessary. All is revealed in our easy step-by-step
guide with programs and “test yourself” exercises all
the way through.

As you become more proficient with computing, the
Complete BASIC Course will continue to be an
essential guide, giving you finger tip references,
numerous advanced programming techniques and
memory saving devices specifically for the Sinclair
ZX 81.

HOW TO WRITE PROGRAMS:

Even if the idea of writing programs is completely
mystifying to you, the Complete BASIC Course will
show you just how easy it is. In no time you will be
able to write and enjoy complex programs for
whatever use you desire.

Using the proven "TOP-DOWN" approach, the
Complete BASIC Course will show you systematic
and simple ways to write programs. Even
experienced programmers will benefit from this
Course, making programs easier to write and less
prone to error!

NUMEROUS EXAMPLES:
Every concept, every function is fully described by

simple programs that you can enter on your Sinclair
ZX 81 in minutes.

The Complete BASIC Course contains over 100
programs and examples! These programs illustrate
the use and possibilities of the Sinclair ZX 81:

¢ Home use

e Financial analysis and planning
e Educational applications

e Games

¢ Mathematical applications

e Displays of 'Artificial Intelligence’

EVERY FUNCTION COVERED:

No matter what your application, what your
confusion about any function, you will find it covered
in the Complete BASIC Course.

A full and detailed discussion is included of even
traditionally taboo topics such as USR, PEEK and
POKE.

A handy alphabetical summary section lists all
functions, and provides a short description and
example programs of all topics.

A PERMANENT WORK OF REFERENCE:

The Complete BASIC Course is an excellent
reference work for experienced programmers
(including tips on using special techniques) as well
as a comprehensive step-by-step guide for
complete beginners.

The Complete BASIC Course has over 240 pages
filled with information in an attractive durable ring
binder - this is a lay-flat work of reference that
deserves a place next to every Sinclair ZX 81
microcomputer.
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OTHER TITLES AVAILABLE:

Melbourne House is the world's leading publisher of
books and software for the Sinclair ZX 81.

The following titles are also available if you wish to
expand your horizons:

BASIC Course Programs on Cassette -

All major programs in the BASIC Course are
available pre-recorded in this set of cassettes. This
is a valuable adjunct to the Course, saving you time
and effort.

Not Only 30 Programs for the SinclairZX 81: 1K -

Not only over 30 programs, from arcade games to
the final challenging Draughts playing program,
which all fit into the unexpanded 1K Sinclair ZX 81
but also notes on how these programs were written
and special tips! Great value!

Machine Language Programming Made Simple
for the Sinclair -

A complete beginner's guide to the computer’s own
language -~ Z80 machine language. Machine
language programs enable you to save on memory
and typically give you programs than run 10-30
times faster than BASIC programs.

Understanding Your ZX 81 ROM -

A brilliant guide for more experienced programmers
by Dr. lan Logan, this book illustrates the Sinclair's
own operating system and how you can use it.
Includes special section on how to use machine
code routines in your BASIC p+rograms.

: Order Form:

Orders to Melbourne House Publishers
131 Trafalgar Road, Greenwich London SE10

(Correspondence to
Glebe Cottage, Station Road, Cheddington, Leighton
Buzzard, BEDS LU7 7NA)

Understanding Your ZX 81 ROM @£ 8.95

Postage and Packing | £ 0.80
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¢ Remittance enclosed e
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NAME.:.........
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.................................................. POStCOdE. . ... cvvovrrrrreens @
L}
The Complete b
Sinclair ZX 81 BASIC Course: @ £17.50 E
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DIFFERENT DRUMMER

mode (3) and select a fourth bar fill-in
(1). Choose a tempo in the range 80
to 85 and press space.

The moving arrow shows the progress
of the music which will now be playing.
After three bars of A, the arrow will

move to bar B and play that pattern
for one bar. The whole process now
repeats.

The rhythm can be stopped and
restarted from the beginning of bar A
by pressing space. To stop the run and
recall the selection menu, press any
key (not ‘stop!) other than space while

the rhythm is playing. This rhythm
pattern will remain in the computer
until it is switched off or until it is
overwritten with a new Rhythm 1.

To edit the pattern, call it with
‘write’ and make the necessary changes.
For example, to add a cymbal to the
first beat of bar B, press return seven

] ’Eﬂ DIGITAL DRUMMER

FEH EY J.AUGHTCOH

FOKEP . £ z0SBz
FRINT" 1> HRITE"
FRINT" 2» RERD"
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THE SOFTWARE
THAT EXTENDS YOUR
* HORIZONS -

Microlechnology Limited is the company who
supply all the software you need to expand the potential of
the remarkable Sharp MZ80B computer. The company who supply,
exclusively, the CPM2.2 that makes the Sharp MZ80B so versatile.
The company who supply the software that enables the businessman,
the educationalist, the scientist, and the enthusiast to create a better,
more efficient, more exciting lifestyle. Just look at the scope.

MICROPRO

WORDSTAR

Powerful word-processing package, made easy to use by
full function key support on the MZ-80B £242
MAILMERGE

Add on to WORDSTAR, provides mail-shot and
conditional/parameterised text inclusion.
SPELLSTAR

Add onto WORDSTAR, allows documnent spelling checks.

£73

Own technicalterm dictionary can be defined. £121
DATASTAR

Screen orientated form definition and data entry

tool. £171

SUPERSORT 1

Powerful disk based sort package. Stand alone program
and MICROSOFT® compatible calling sequence
relocatable routines. £122
SUPERSORT I

As SUPERSORT I, but only the stand alone
program.

WORDMASTER

Superb screen based text editor, all functions driven off

£97

MZ-80B function keys. £73
MICROSOFT

PASCAL

1SO standard PASCAL compiler system £298
CB8O0 full compiler for C BASIC Price TBA
BASIC-80.

Accepted standard Microprocessor based BASIC
interpreter. £209

BASIC COMPILER

BASIC-80 compatible compiler, makes BASIC programs
run many times faster, £236
FORTRAN-80

ANSI standard FORTRAN, except for COMPLEX
numbers. £298
COBOL-80

1974 ANSI standard COBOL, with large program

chaining andscreen DISPLAY/ACCEPT. £448
M/SORT

Powerful sorting facility for use primarily with
COBOL-80. £75

Mu-MATH & MuSIMP

Symbolic math package, allows computation up to 611
arithmetic digits. Superb for scientific and engineering
applications. £149

WE TAKE ORDERS!

You can order any of the above
items of software from us. Today.
Personal callers and trade enquiries
are welcomed. (All software can only
be used in conjuction with the
MZ80B including disk-based
CPM2.2).

All systems are supplied on 5%"
floppy disks and come complete
with comprehensive reference
manual. All prices will be held for 30
days from the date of issue of this
advertisement.
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Mu-LISP & Mu-STAR

Extended LISP 1.5. Includes screen based LISP
environment editor.

EDIT-80 & FILCOM

Line orientated randomn access text editor. Includes
source and binary filecompare program.
MACRO-80

£119

£71

- Most popular assembler supporting Z80® mnemonics.

Includes linking loader, library manager and cross
referencing tool.

MICRO TECHNOLOGY

EXPAND

Library routines for use with MICROSOFT® calling
sequence products. Gives MZ-80B graphics, cassette
and music handling. £65

MICROFOCUS

CIS COBOL

ANSI 74 standard COBOL tofull level 1 standard.
FORMS-2

For use with CIS COBOL, provides superb screen
handling capability for CIS COBOL programs.

COMPILER SYSTEMS

CBASIC

Commercial BASIC, used extensively for business
packages. £65

DIGITAL RESEARCH

PL/1-80

ANSI standard subset G based PL/1 producing direct
object code for fast execution. £298
BT-80

Record retrieval system for use with PL/1-80,to give data

£119

£425

£100

base management facilities. £119
MAC

Upward compatible assembler from ASM, provides
MACROs and Z80® assembly support. £53
ZSID

Super symbolic debugger, with full Z80® mnemonic
support. Works well with MACRO-80. £59
TEX

Text formatter ideal for producing manuals and similar
documents. Note this is not screen based. £59
DESPOOL

Allows listing of files at same time as other

processing. £29

The quoted prices do not include
postage, packing, insurance and
VAT, so you should phone first for an
exact total price. If you wish to pay by
VISA or ACCESS card, you can, of
course, phone your number through.
If you wish to pay by cheque or
postal order, make it payable to
Microlechnology Limited.

As most items are available
ex-stock, we will normally be able to
deliver to you within 72 hours.

PROSPERO SOFTWARE

PRO PASCAL

Fastest Z80® based PASCAL that we know of.
MICROEASE

EASYFILER

Flexible data definition, data entry, data update and
report generator. £
A A ANEWA A A NEWK A ANEWA A ANEWh k&
CALCSTAR

The new Micropro finincial modelling system £144
E3 2232323232323 3332222338388 ddesd s

GREAT NORTHERN

MINI MODEL

Very powerful modelling package, with uses not just in
business and financial applications, but in any situation
where your model may be affected by extemnal
conditions. The buz-word is WHAT-IF?
MAGSAM

Indexed sequential access routines, available for use with
BASIC-80 and CBASIC. Superb documentation.  £110
BASKAM

Basic keyed access routines for use with BASIC-80. £95
DATAFLOW

Easytouse data file description and entry tool. Will output
reports, labels or MICROPRO® MAILMERGE compatible
files. £99

COMPUT-A-CROP
#* & K ANEW A& & NEWA % A NEW A & A NEW & & &

TARGET PLANNER

Business planning system with many features extra to
VISICALC.® Easy to use, with big machine

£190

£399

facilities. £125
AR ANEWK A A NEWA A ANEWK A ANEWK A&k
PADMEAD

Sales Ledger System £300
Purchase Ledger System £300
Sales Involcing Systern £300
Nominal Ledger System £450

SOFTWARE FOR SHARP PC3201

The majority of this software will be available for the
PC3201 under CP/M from January 1982. Please contact
us for full details of availability.

The MZ80B Computer.

Micro Technolooq

LIMITED
Cheltenham House, 62 Mount Pleasant,
Tunbridge Wells, Kent.
Telephone: 0892 32116. Telex: 95441
Teclin-G.




MZ-80B

Sharp bring you the MZ80B.
A machine that offers you functions
previously only associated .with more
powerful,more expensive computers; that
gives you versatility to handle a huge range
of software and hardware applications in
scientific, business and personal use.

The MZ80B opens up a new world of
graphic display potential, more flexible data
storage and retrieval, and ease of operation.

Here is the computer from the future.
Available today.

Stunning Graphic Disploy.

Seeing is believing. The large-screen,
high-focus, green-face §i5play
incorporated in the MZ80B gives you high-
resolution graphics of 320 x 200 dots.

An additional graphic RAM can be
added which allows another 320 x 200 dot
resolution pattern to be displayed.

This dual high-resolution graphic
ability is especially useful for simulating and
displaying a dynamic picture. It can display
40charactersx 25 lines or80charactersx 25
lines via software switching.

In addition there are facilities for full,
on-screen editing, reverse video, partial
scrolling and a full range of graphic symbols.

Character and Graphic Printer:

This fast, quiet printer will reproduce
your graphic displays and, of course, print-
out upperand lower case letters and
symbols. A tractor/friction feed version is
alsoavailable.

Dato Storage retrieval.

The MZ80B has a remarkable
memory. 64K of RAM. And that constitutes
all the memory area, giving flexible storage
of any computer language and its software.
The cassette deck is electromagnetically-
controlled, with a data transfer speed of
1800 bits/sec combined with a unique

programme search
facility to make data storage
and retrieval super-fast

A typewriter-style keyboard
incorporates characters and symbols plus a
numeric key-pad and ten user-definable
keys for fast and simple operation.

BASICis, of course, provided with
Z-80 Assembler Packages, PASCALand a
BASIC compiler.

Floppy Disk Drive.

A twin Floppy Disk Drive unit can be
added which will give you 560 bytes of
storage on double-sided, double-density
disks.

Comprehensive Documentation.

Each MZ80B comes complete with a
full set of documentation including an
owners' manual giving full circuit diagrams,
a monitor reference manual and

programming manuals. PCW/1/82

Interfaces

RS-232C and IEEE Interfaces are
available from January 1982 allowing the
MZ80B to communicate with scientific
instruments and other peripherals.

Pm2a

CP/M* is also available making a
wide range of packages immediately avail-
able including wordprocessing, financial
modelling, data base management to
mention buta few. CP/M* also increases

the disk capacity to 680K.
(CP/M* is a Trade Mark of Digital Research Ltd).

SHARP
“Forst, amd

SHARP ELECTRONICS (UK) LTD., COMPUTER DIVISION,

SHARP HOUSE, THORP RD., NEWTON HEATH,
MANCHESTER M10 9BE. TELEPHONE: 061-205 2333.

lllh_v on Eorth don‘t you fihd
|} out more?

I PleaseseNV : M
me fullinformation on \ .I

I the Sharp MZ80B computer.

I Name

I Address

I N Tel: ] ) I
I To: Sharp Electronics (UK) Ltd., Computer Division,

Sharp House, Thorp Road, Newton Heath,
I_Manchester M10 9BE. Telephone 061-205 2333. _l



CHOOSE ATOM POWER

At work or play- everything you need in a personal computer

The Atom is amachine to be used.
Everyday, day after day. It's a full
function machine-check the
specification against others. It'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

® Highresolution and comprehensive
graphics ideal for games programmers and
players* ® Integral printer connection*

® Software available for games, education,
maths, graphs, business, word processing, etc.
® Otherlanguages: Pascal, FORTH, LISP
® /O port for control of extemnal devices

® Built-inloudspeaker ® Cassette interface
® Full service/repair facility @ Users club

* Expanded version only

Optional Extras

® Network facility with Econet

® Disk ® PAL UHF colour encoder

® Add-on cards 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

justa while you'll be completely at ease with
your new machine! Within hours you'll be
writing your own programs.

tree with every Atom and leaves nothing out. In

ATOM SOFTWARE is designed and produced by Acomsoft, a

“=— division of Acom Computers, Trust the

' manufacturer to getthe very best from its

own product. Current software includes
O, word processing, maths packs

W S over 30 games, database,

Write to Acomsoft, 4a Market Hill,
Cambridge for full details and prices.

Forth and business packages.

SEE OUR DEALERS LIST ON PAGE 194

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
Atom inthe home.

5 .W'Flen you order -yo:x Atom we will include
full details of all software packs and the
! optional hardware.

1 To: Acom Computer Limited, 4A Market Hill,
| Cambridge CB23N].

I enclose acheque/postal orderforf. .. ... ..
|I Please debit my Access/

4a Market Hill,
CAMBRIDGE CB2 3NJ

!BcnclcyccndNo.... A

Signatwre ... ... L
||Nume(plecxseprint). b oloo o p o SR I
Address ........... .......... . .........
TelephoneNumber .. .. ... ... ... ... ...,
I Registered No. 1403810 VAT No. 215400 220
Item price inc.
Q ity Item __VAT+P&P  Totals
I Atom Kit8K ROM+ @£140.00
_2KRAM _I B =
Atom Assembled 8K @£174 50
| _ ROM+2KRAM L
Atom Assembled 12K @ £289 50
ROM+ 12K RAM A .
] PowerSupply @£ 1020
- TOTAL
b PCIL/1482



times  (the. first seven lines are correct
and need not be rewritten) and then
any key (to write the- beat) followed by
return.

When the rhythms have been written
they may be saved on a data tape. To
do -this, select the ‘file’ mode (3) and
follow the  instructions provided.
Rhythms may be retrieved from the
tape by selecting the ‘load’ mode (4).
The contents of Rhythm 9 (if any)
will also be saved by the file command.
With a little practice, the unit becomes
very easy to use.

Readers who are into, say, 7/4
rhythms (although personally, I have
enough trouble with 4/4) can change:
IF R)6 THEN V=12 in lines 5040 and
6040 to:

IF R )6 THEN V=14

This. will produce .14 beat measures in
Rhythms 7 and 8 and should enable
them to indulge in their own particular
whims.

To ensure successful operation of
this project, the following points should
be noted: The amplifier/speaker combi-

Resistors (all 5%, W)

R1,R4,R10,R13,R39 10k
R2,R3,R11,R12, 100k
R5, RG R14 R15. 68k
R7, R16 R22 R23,R26, R27,

R29, R30 R36 M
R8,R17,R37 470k
R9, R18 56k
R19 150k
R20 3k3
R21 47k
R24, R28, R31, R40 4k7
R25 22k
R32 15k
R33 1M8
R34,R38 2M2
R35 270k
R41 1k -
PR1, PR2 horizontal-mounting presets  2k5

Components list

Capacitors (disc or polyester)

C1,C4 150nF
C2,C3,C6,C12,C19,C13 47nF
C5,C9, C10 33nF
C7,C8,C15 10nF
C11, C21, C22 100nF
C14,C16 2nF
C17, C20 1nF
C18 330nF
C23 (see text) 100uF, 16 VW
. electrolytic
Semiconductors

D1-4 1N4148
TR1, 2, 4, 5 6,7, 8 BC108C
TR3 BC108A
Misc

L1 100 mH

Battery, connectors, on-off switch, wire, Veroboard,
screened lead

nation should be capable of handlmg
the low frequencies generated by the
bass drum. An amplifier of at least
20 watts feeding a 12in (or more)
speaker ‘is recommended. Further, the
character of the sound produced
depends very much on the settings of
the amplifier tone controls and some

.experimentation will be needed to
produce the best sound. If an ‘earth-
loop’ occurs — which is apparent by
the noise from the amplifier when the
unit is not playing (or even when it is
switched off) — disconnect the amplifier
mains lead 'in the mains plug. Don’t

GOTO page 189

.PalternA ‘Bass eo|-|—-|-lel—-|—-|-|@tit-|~|—-|@®}|—=| =~ + oV
Share ||| -l@®|=|=|=|=}=]=]|-|@®@]|=]~-]—- co3 "h' o From battery
Hitt (oo |o|e(o(e/o|e/ojo|o|ee/eeie 2l md s
Cymbal T I I I IR I I I I R (T I I
Pattern B Bass o|l—-|-|-lo|--|-le®|-|-[|—-|@[-1-]- ’90‘, Out e4fF——— P
Snare —-|=|=|=-l®=[=]=-|-|-l0|@®|=-|-|0|® E® | ’
Hibt  lglo|o/ole|ojeje|-|—|-|-|-[-[-|-
Cymbal =i=l=l=l-=1=|=|®|=|—|=|®|—|= |- Bass Snare
- - K] oV ® Cymbal,Elnh
1 Disco — use a 16-beat rhythm and mode 'fill-in” P @ Hi-bat
Pattern A Bass eo|l-|-|-|-[|-]@®|-|@®]—|— .I_ —fj=| = | L
Snare — == === |- @®f|= === == L
Hi-hat o(-(of-|0j-j0|—|0[-|0|-|-[-i—|= g-
Cymbal Q|=|=|=|=|=|=]=|=|=]=f{—=|=]|=|=1= E
F
Pattern B Bass el-[-|®|=-(-[=[-]~|=|=|=|—=({—|=-]— "
Snare - o0/ -|0/0|G G G GG S~ - —— -
Hi-hat o|l-|-|®|-|—|@|-|-|@|=|=|=[~=|[-]|- i
N
Cymbal - |=]=]=|=]=]==j=]=|={=|=|=|=|- ‘—L
é Sw'ing/jézz~usen12-l;eat rhythm and m’ode'fill-in' User port connector. £ 9 on” A
] : rcuit board connections
Fig 12 Two sample rhythms (underside) Fig 11 Circuit bo £0 Cly

5 67 8 -9 10 11 12 13 14 15 16

;17 18 19 20 21 22 23.24 25 26 27 2B 29 30

31. 32 .33 34 35 36 37 38 39 40 41 42 43 44 45 46 (47 4B 49

<

¥V

5yl

Hi-hat n
-

—»-Direction of copper atrips X represents  break in the copper track

NB: it is advisable to install the 13 wire links before fitting any of the components

Fig 10 Vero board layout of the rhythm generator
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THE EXCEPTIONAL NEW AVL EAGLE I
BUSINESS SYSTEM HAS ARRIVED

The hardware comes complete with 8 software
packages. A fully integrated business system
incorporating order processing, ledger accounting and
stock control. Plus full word-processing capabilities.

Asfar as we are aware, this is the only business system
available that offers a totally self-contained package at
such an amazing price.

The easy-to-use AVL Eagle I will reduce your
paperwork, cut costs, give far greater control, and is
designed to expand along with your success.

All for less than the price of a salesman’s car.

Fully-integrated accounting
Take a look at the fully integrated accounting facility.

Nominal

Ledger .
r 3 |
. Sales Bought p 1
' Ledger Ledger 7
. Sales l
Point
of Sale Order
Entry
v
[—. Purchase
ooy | 4| order
> Entry

Just one single key entry is automatically entered into
relevant ledgers. There’s no need for manual cross-
reference. This double-entry accounting system with
automatic error checking will speed the updating of all
your financial records and improve cash flow
management.

Word-processing

The word-processing facility lets you enter information
on a standard keyboard, display it on the screen, edit,
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rearrange itand store it, and hasthe facility to prepare and
sort mailing lists.
All this information can then be printed out.

Designed for business expansion

The Eagle Il will grow as your business grows. It is
CP/M”compatible, which means a wide variety of
optional software applications is available off-the-shelf.
Additionally, data storage space can be increased as you
require it.

And communication with other computers is also
possible, when connected to the telephone system.

It's really quite difficult putting all the advantages of
the Eagle Il into words, which is why we’d welcome the
opportunity of demonstrating its full capabilities.

Why not arrange a time and place and we’ll do just
that?

Contact Mediatech Business Systems Division,
Woodside Place, Alperton, Wembley,
Middlesex HAQ 1XA, England

! (Telephone 01-903 4372).

Dealership enquiries welcomed.

The Business System
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Many of my relatives have, over the
years, made considerable sums of
money by providing financial services
to a broad spectrum of industrial and
individual customers. I have a great
many of these relatives spread all over
the world and the amount of money
they have made over the years is gargan-
tuan. I am definitely the poor relation.
You may have heard of some of
them. For example, in this country my
relatives include Barclay, Lloyd and
Williams and Glyn. There are also the
obscurely named National Westminster
and Trustee Saving (what their parents
were thinking of I dread to think).
Abroad, there are cousins such as
Amro in Holland, Credit Lyonnaise in
France and Citi and First National in

SOMETHING TO BANK ON

7

LTI,

America (the Americans are nothing
if not arrogant).

All of them have made a quiet,
respectable and decidely lucrative living
out of their skill and at financial manip-
ulation. They have managed to lock up
vast amounts of money for themselves
with a simple sales message — security.
The message runs along the lines of:
‘you give your money to us and we will
keep it safe’. Sounds fine, doesn’t it?
What they then do is lend it to others at
extortionate interest rates, the proceeds
from which they keep. It is onmly in
cerfain circumstances that they give
any back. These are called deposit
accounts and are controlled by rules
about when, how and if you can get
hold of your money. The other money,

Martin Banks talks
about some
of his relatives

held in current accounts, gets no interest
even though the banks get it for lending
the stuff out. They levy a charge for
keeping it for you and charge even more
interest if they decide to let you have a
little bit more than their arithmetic
says you are entitled to (why is their
arithmetic always right?). They have
also devised some quite clever tricks for
controlling the outflow of money —
especially to what they consider to be
profligate individuals (which is every-
body, without exception). One trick is
the cheque book, a collection of bits of
negotiable paper that can be turned, by
some secret and miraculous process,
selectively into rubber. Another is only
being open at times when customers
have great difficulty in getting there. Yet
another is to strictly limit the number
of potential interface ports for those
customers that do make it.

But . all this is going to change — the
revolution cometh, etc, etc.

This month, I would like to briefly
look at a use for personal computers
that has been discussed a little and
investigated even less, but is, I feel,
likely to become one of the funda-
mental changes that are eventually
wrought on our industrialised society
by these beasties.

It is a use that is not totally out of
court. No less a personage than Steve
Jobs of Apple has said that his company
has had some discussions with its local
banking fraternity in California about
the potential for using personal comp-
uters in financial management.

The discussions, however, have not
been about using them as microcosms of
the data crunching roles of mainframe
systems in banking. Several banking
institutions are already dabbling with
this approach, especially now that the
concepts of local area networking are
beginning to creep through into reality.
Instead, this is about something differ-
ent — a replacement for the good old
cheque book.

There would appear to be a consider-
able opening for the banking fraternity
to. offer their customers personal
computers in exactly the same way that
they currently offer them cheque books.
Though the economics of such an idea
might seem to militate against it, it does
stand up to closer examination.

While it is an idea that would not be
suitable for all customers of the major
clearing banks, (particularly the individ-
ual private customer who tends to use
a cheque book ‘on location’ as much as
at home), it would suit the vast number
of business customers that make use of
banking services.

Here, a cheque book is normally
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kept at base as part of the overall
accounting and financial management
system of a company. It is ‘provided’
by the bank as a lever to use its services,
offering security of funds transfer, etc.
Each customer is charged for the cheques
used; the charges being intended to
cover all the relevant processing involv-
ed in actioning the required fund trans-
fers and maintaining the records of an
account. All of this can be done by
computer, especially a small personal
computer operating on a communicat-
ions or networking system. The
economics of providing such a service
to customers involves the bank in a
high front end charge to buy the equip-
ment and software, but this can be
spread over two or three years of use.
The current bank charges accrued by
companies using cheque books over the
same period of time are almost certainly
comparable to the cost ‘of buying and
installing the system..

Such an approach would have several
advantages, both for the customer and
the bank, though admittedly, most of
them would go the latter. If the hard-
ware and software were provided by the
bank, the customer would have a ‘proved’
system to work with. It would be an
essential part of the sales story for the
bank that ‘its’ system is the best, most
complete, most accurate, most reliable,
etc. If it wasn’t, the customer would
have an immediate comeback; unlike
today, where the bank’s maths is
right and the customer’s isn’t always.
The customer would have access,

—g;lfzfmﬂ‘

through the network, to any and all of
the bank’s financial services. This, of
course, would be at a price, dependent
on the service involved.

With an approach like this, these
services could not only include the more
esoteric financial management offerings,
such as investment portfolios and taxat-
ion, but also all data storage and print-
ing functions. The bank could easily
offer a full invoice, statements and
whatever printing service to its custom-
ers, together with complete storage of
all relevant data and records.

This would allow the bank to pare
down the front end cost of the system
hardware to the minimum, for the
customers would be able to function
adequately on a minimal system, almost
to the point of a glorified ZX81 coupled
to a modem. The front end cost would
be further reduced by the sheer potential
volume of hardware, allowing the banks
to screw the system unit price into the
ground.

For the banks themselves there
would be several advantages. The two
major ones could well be described as
Revenue, and Control. They would
get similar revenues to those already
obtained via the cheque book service
(while, at the same time, probably
reducing their internal operating costs).
They would, however, be able to add
to the services available a wide range of
alternatives. The printing service is just
one, but there are many others. They
could include a wide range of account-
ancy and financial management services,
for example, which would be no bad
thing for the software industry. I say
that because there seems to be no way

yet around the dilemma facing personal
computer software, where the customer
wants something brilliant for nothing,
or very close, while brilliant software
costs someone an arm and a leg to
develop.

The banks could afford to fund such
developments, and with the approach 1
have outlined here, have a large enough
captive market to more than justify
the investment.

In what might appear to be a mom-
entary digression, the personal comp-
uter industry and the large body of
existing users know that the number of
potential applications of the beast are
limited only by imagination. There is,
however, a vast army of potential users
who have yet to grasp that concept.
They see no reason to spend good
money on a technology they cannot
understand and for which they see no
immediate need. To get to the point
where some of the utopian scenarios
that have been painted for new techno-
logy can become realisable (and I
appreciate that that could be a highly
questionable place to be) it is first
necessary to hand-hold the uninitiated
through the basics.

The possibility of the banking
fraternity using the opportunities for
gain set out here is just one of the ways
that this hand-holding process can be
achieved, and from this spread of
knowledge who knows what might
transpire. For example, someone must
have hand-held a Polish gentleman by
the name of Joseph Conrad through the
rigours of English before he became
one of the best writers ever in that
tortuous language.

19 good reasons for visiting Cambridge

1. Hewlett-Packard HP-85 & HP-125 8.

2. Apple Il & il

3. TRS-80 Model | 11 & 11
4. Communicator

5. Osborne 1

6. WordStar/DataStar

7. Daisy-wheel printers

With a uniquely comprehensive selection like this - all
generally on demonstration and available from stock with
full support by our team of computer professionals -
you'll have the ideal chance of finding precisely the right

system for your application.

Looking for a microcomputer? - then visit us at:

Cambridge Computer Store

1 Emmanuel Street Cambridge CB1 INE Telephone: (0223) 65334

Mon.-Fri. 9.00 to 12.30, 1.15 to 5.30 Sat. 9.00 to 5.30

Acorn Atom

9. Commodore VIC-20
10. Sharp pocket computer
11. UK101 kit computer
12. Plotters/digitisers
13. Electronic components
14. Computer books
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Commodore VIC-20

A fully-fledged, fully expandible, computer with large typewriter-
style keyboard, programmable function keys, PET compatible.
Gives 24 colours and sound, (to the degree that It can be used to
compose music). High resolution graphics module avallable 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-inmusic syntheslzer allows you to build
notes and chords; equation calculator for maths solutions.
Designed for home management, educational 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 supplier.

Trust the uni mputer
Supermar be first with

Four new-technology computers bring you colour, sound, high
resolution graphics. All with plug-in program modules. All at
o unique Computer Supermarket prices.

Atari 400

Brings the family muslic, 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 supplier.

Atari 800

Top-of-the-line personal computer. Advanced peripheral
components, comprehensive software library. Modular design
precludes obsolescence. 16 colours (8 Intensities), 4 sound
synthasizers; 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 supplier.

THESE EXCITING NEW PERSONAL
COMPUTERS CONNECT TO VIRTUALLY
ANY COLOUR OR MONO TV. Fuli range of
=55 peripherais will be available for each computer.

To Computer Supermarket Ltd, Douglas House, | enclose my cheque for £ ) All-units are complete and ready to use. 13 amp
Queens Square, Corby, Northants. Or debit my Access/Barclaycard/Diners Card No. N “) plug fitted, Thorn colour TV's can be supplied
Please send me [ I T T ] I [ r ] ] l r T I l I ] o l:SE ;/ylth these SRS Details on
O commodore VIC-20 at £192.50 (Cardholders may telephone orders to 05366 61587/8) BRI
O  Texas Instrurnents T-99/4 at £282.50 Signature Prices include VAT. P&p & insurance £3.50
O Atari 400 at £348.50 o R — e e @ -

. r remittance should be made payable to *Computer Supermarke
0 Atari800 at £648.50 Name & i -

5 Ltd’, and shall remain your money until the goods have been

[0  Hardware/Software list Address despatcheg to you at éhe address specified. All goods offered are

. . subject to Computer Supermarket conditions of sale, copies available
U Ataritape recorder at £45 inc. VAT, p&p on request. Registered in England No. 2646589.
O wvic tape recorder at £40 Inc. VAT, p&p

PRESTEL SERVICE Prestel subscribers can obtain further. details
(BLOCK CAPITALS PLEASE) PCW 11 | on these computers — and place orders for them —through the Prestel
N e I T e SEoaEosge oo U oew T service. PRESTEL No. 400400

COMPUTER SUPERMARKET LTD, DOUGLAS HOUSE, QUEENS SQUARE, CORBY,NORTHANTS. TELEPHONE 05366 61587/8 AND 62571
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([SYSTEM M-TWRES

LS], Britain’s leading micro- computer manufacturer, is pleased to
present the long awaited low cost, high performance,
SYSTEM M- THREE.

From the early days of the large commercial computers, it
became obvious that the need would arise for a compact micro-
computer for use by smaller businesses, professional people,
scientists and in many other areas. With the development of the
micro-chip, other manufacturers, mostly overseas, soon flooded the
market with their unverified versions of personal or small business
computers.

At LSI we approached the matter more thoughtfully. With the
success of highly acclaimed SYSTEM M-ONE and M-TWO
machines, we were able to put together a large and experienced
research and development team. They were given the task of
producing a system that would adapt itself to the varying
requirements of a single professional person, for example an
accountant, or amedium sized commercial business, needing the full
range of sophisticated facilities now available to the commercial user.

With assistance from the Department of Industry, no effort or
expense was spared in producing a machine that is way ahead of it’s
class. The end result... a system that caters for all needs, from stock
control to word processing; a system which in price, performance,
reliability and looks, really has put BRITAIN BACK IN FRONT.

Salient features.

M-THREE is designed in a modular form
allowing many versions to be manufactured
with the advantages of economics of scale.
Common to all basic configurations are:

C

# Single board computer comprising Zilog
Z80 processor with 64K RAM, 2K bootstrap
loader prom, optional 2K monitor/diagnostic
prom, parallel printer port, RS 232 serial port
and optional General Purpose Interface Bus
(GPIB/IEEE488/IEC625-1).

@ VDU: Integral display monitor, green phosphor,
bonded faceplate, 80 characters x 24 lines, upper
and lower case character set plus graphics
characters, reverse video, blinking or non—blinking
cursor.

® DETACHABLE KEYBOARD: A total of 109 keys
including QWERTY, editing, cursor control and 24
programmable function keys; far more than the
majority of competitive systems.

... PUTTING BRITAI

B INTERFACES AND COMMUNICATIONS:
The paralle], serial port and General Purpose
interface Bus allow a wide selection of printers and
other peripheral devices to be interfaced, plus the
capability for communications.

COMPUTERS

LSI Computers Limited Head Office: Copse Road, St Johns, Woking,
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Available to the customer as part of the basic
system are a wide range of floppy and Winchester
disk options:

B 5.25" MINI-FLOPPY DISK DRIVES: two single
sided double density drives totalling 350Kb OR
two double sided double density drives totalling
700Kb.

B 8" FLOPPY DISK DRIVES: two single sided
double density drives, totalling 1.2Mb OR two
double sided double density drives totalling
2.4Mb.

# FLOPPY/WINCHESTER COMBINATION: one 8~
floppy disk and one 8" Winchester fixed disk of
5Mb or 10Mb capacity.

# A SYSTEM HIGHLIGHT: For larger users the
[ keycap colours and engravings can be
customised.

B HOUSING: The System, including disk drives, is
contained in an extremely attractive foam
moulded case ergonomically designed for the
professional user; once again, special colours can
be provided for large orders.

Call into your nearest KGB Micros Limited
dealer now, or clip the coupon 14 Windsor Road, Slough,
for further information. Berkshire SL1 2EJ
':I;glggll'lone: Slough (0753) 38310 or

LSI Computers South East 5 .
B EringhelaRoad, Horsham, Telex: 847777 DELRAY G attn: KMICRO

West Sussex RH12 2PN

; LSI Computers Manchester
IS OIS Hiam (0403) 64363 Genesis, Birchwood Science Park,

Risley, Warrington, Cheshire

T eiters South West Telephone: Warrington (0925) 824585

West House, Stawell, Bridgwater,
Somerset TA7 9AA

. Bri LSI Computers Croydon
Telephone: Bridgwater (0278) 722073 Rekimar Way! HackBltE&Rand,

Hackbridge, Surrey SM6 7AG
Telephone: 01--773-0917

LSI Computers Woking
. 50 Copse Road, St John's, Woking,
'\ e Surrey GU21 15X >
4 apply to head office. Telephone: Woking (04862) 23411 Y4
I Bonsai Limited "
112—-116 New Oxford Street Y4
London WC1A 1HJ P 4
Telephone: 01580 0902 ¢
4
? .
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Do not think that once you have bought your V4 Q&
M-THREE that it ends there. LSI as always, will & ¢¢'
contindge to develop new applications and ' ob
enhancements to the existing system, all of which 4 o
are available to you, the user. 4 ,,-,"
It is an important part of the Company 4 Q
philosophy to fully protect existing users by '
ensuring easy upgrading to new ranges through (4
maximum possible compatibility of software and 4
hardware. '
' N A
. ' OQ & o2
Surrey GU21 1SX. Telephone: Woking (04862) 23411. Telex: 859592 ' & & boid 5
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DO NOT ADJUST YOUR SET!

That’s the colour
of the Digitek PAL
Encoder Card for
APPLE ll computers.

Featuring an on-board UHF modulator
and the unique Digitek ‘Safety Tab' for
sure, easy handling.

This principal member of the Digitek
range of Apple expander cards not only

gives the best quality PAL version of the

Apple's colour graphics capabilities, but is

also simplicity itself to install.

One plug-in card is all it takes to transform

your dull display into a techni-colour master-
piece.

Also in the Expander Range are a 16k Ramcard,
Z80 Expansion card, High speed serial interface,
and morel

Send in the coupon for details and your nearest
stockist.

EXPANDER CARD SERIES

The people who are really into Apples.

Digitek International Lid.. Unit 14, Grafton Place,
Dukes Park industrial Estate, Chelmsford, Essex, England.
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Alan Sutcliffe continues his thought - provoking series.

Last month 1in ‘Patterns’ I wrote about
Ken Knowlton’s remarkable digital
pictures constructed with complete sets
of dominoes. To show the effect when
the individual spots on the dominoes are
hardly visible, Ken’s portrait of Joseph
Scala is reproduced again as Figure 1 in
very small scale: the original is about
4ft by 5ft. It may illustrate some of the
details better than in the larger scale
photograph shown last month. For
example, at the left of the picture there
is a wine bottle, while Joseph Scala is
holding up in front of his chest — you
should have guessed — a domino.

This month I'd like to continue dis-
cussing Ken Knowltons special graphics
language and give an example of a pro-
gram unit; then on to a problem arising
from arranging dominoes. But firstly,
and by request, some details of Ken’s
graphic language Explor.

EXplicit 2.d Patterns, Local Operat-
jons, and Randomness both names and
describes the language. This outline of
it is based on Ken’s report on Mini-
Explor, a version he developed for 16-
bijt machines in Fortran. It could be
implemented on a micro with some-
thing like 32k of store. The language
is presented in the form of two functions
and seven subroutines. All the variables
are integers,

Programs operate on an array of cells
representing a - picture. Each cell
contains a value 0 to 3, which may rep-
resent a colour or a grey-scale value
when the picture is displayed. The size
of the array can be set according to the
store available,

EXPLOR statement

NUM(x,y) returns the value currently in
cell xy.

NE(m,n) returns a random integer from
m to n. It is pronounced ‘any’.

CALL SHOW(x,y,w,h) gives a printout
or. display of the area centred at x.y
with width (w) and height (h). These
parameters have the same meanings
in the other subroutine calls.

CALL. PUT(x,y,n) puts the value n in
cell xy.

CALL PUT4(x,y,n), where n is a four-
digit number, puts the first digit in x,y,
the next in x+1y and so on.

CALL PUT16(x,y, n1,n2,n3,n4), where
nl to n4 are fourdigit numbers, puts
their digits into 16 successive locations
starting at xy.

CALL CHANJ(xy,w,h%rule) causes
cells in the specified rectangle to be
changed according to the specified rule,
which is a fourdigit number showing,
from left to right, what the values 0, 1,

2 and 3 become. For example, rule
1220 changes 0 to 1,1 to 2,2to 2 and.
3 to 0. % is an integer up to 100 which
indicates what percentage of the cells in
the area, chosen at random, should be
changed.

CALL LOCOP(xy,wh%,0K-counts,
nabors these rule) is a local operation
that alters the value of each cell in the
area according to the values of its
immediate neighbours, and subject to
% as above. If the number of neigh-
bours that satisfy the test is equal to
one of the digits of OK-counts, then the
rule is applied. ‘nabors’ is a three-digit
number specifying which neighbours are
to be considered, coded as the sum of
the numbers in this chart:

400 200 100
40 10
4 2 1

‘these’ is an integer of up to four digits:
each digit being a value that a specified
neighbour must have to pass the test.
CALL LOCOP(xy,wh50,340,505,12,
rule) says in the area apply the follow-
ing test to 50 percent of the cells and
change those that pass according to the
rule. If 03 or all four of the diagonal
neighbours have the values 1 or 2, the
test is passed. All the tests are carried
out with the old values in the cells, the
changes being made when all the cells
have been tested, so that the order in
which cells are tested does not affect
the results. Otherwise, values could be
propagated across the array as cells were
progressively changed,

CALL COMBN(xy,w,h%xfyforient,
r0,r1 r2r3) combines the values in the
area specified with those in an equal
area centred at xfyf: the TO and

FROM areas respectively. ‘orient’ ind.
icates which of the eight possible
combinations of reflection and rotation
through 90 degrees is to be first applied
to the FROM area: 1 for no change, up
to 8 for reflect and rotate 90 degrees
anticlockwise. The value in the FROM
cell is then used to determine which of
the rules rO to r3 is to be applied to the
corresponding cell in the TO- area.
All kinds of combination and change
can be made with this powerful state-
ment,

The rules 0000,11112222 3333
ensure that the cell in the TO area is
altered to the value in the FROM cell,
regardless of its original setting: - a
straight copy.

The rules 0123,11232223,3333
cause the larger of the two cell contents
to be stored in the TO cell.

The rules 0123,1111 2222 3333
make a copy of the FROM cells except
that those FROM cells with value 0 are
not copied: they are transparent and
the original TO values still show.

An example from life

These few statements, together with
simple Fortran, give a comprehensive
set of facilities for generating and
transforming pictures. They could
equally be implemented and embedded
in Basic. To illustrate the power of
Explor, it takes only eight statements
to realise Conway’s well-known game of
Life, as shown in Program A. The first
three statements set up the original
pattern and the next three express the
laws of the game. If an empty cell has
just three live neighbours, then it comes
alive. If a live cell has two or three
neighbours, then it survives; otherwise it
dies. To prevent interaction between the
two parts of the laws, the first LOCOP
call sets cells which are to be brought
alive from 0 to 1, while the second call
sets cells that are to survive from 3 to
2. The call to CHANJ then sets the new
live cells, temporary values 1 and 2, to
3, and clears the remaining, killed-off
cells from 3 to 0.

Counting dominoes

While talking to Ken Knowlton about
his domino pictures, a simple-sounding
problem occurred to me. How many
ways are there of arranging dominoes
in a given rectangle? In this problem the
spots on the tiles are ignored: suppose
them to be face down. It is a matter of
dividing a rectangle into 2x1 double
cells.

In an MxN rectangle, no arrangement
is possible if M and N are both odd,

PCW 107



since there will always be an odd cell
left over. So either one or both of M
and N are even. More difficult to see,
but true, is the fact that if there are V
verticaldominoesand W horizontal ones;
then again, either one or both of V and
W must be even: they cannot both be
odd. It follows that it is only necessary
to count the cases with an even number
of,, say, vertical dominoes. The first case
is very easy . to dispose of. With no
dominoes vertical, they are all horizon-
tal, and there is only one way of arrang-
ing them, whatever the size of rectangle.

The next case is for two vertical
dominoes. Program B counts:the num-
‘ber for each rectangle, up to 10x10,
skipping those with both dimensions
odd. When the width, X is even for two
vertical dominoes, the number of cases
equals all those with the first domino on
the bottom row plus the total of cases
for the rectangle with one fewer row.
This is what line 1150 does, When X is
odd this is not true, but the program
still works because it skips over the
cases with Y also odd and so the value
of R(X,Y-1) is always zero.

Strictly for the purposes of counting
cases with two  verticals and
with X even, the second domino could
also be confined to the bottom row, but
the program is so written that it can
easily be extended in two ways. First,
by jumping over lines 500 to 640, the
test to see if ‘the rest of the rectangle
can be filled with horizontal dominoes,
the program will count all possible
ways of placing two vertical dominoes,
regardless of how the remaining area can
be filled.

Second, the program can be extended
for any larger number of verticals by
putting in pieces of code similar to lines
200 — 270 and 1000 — 1030, plus extra
display code like lines 750 — 770, all for
each extra domino. I have carried out
both these extensions for cases up to
four vertical dominoes,

Returning now to the program as
printed, line 200 ensures that if the first
domino is already at the end of the
bottom row the second one starts on
the second row up, otherwise it starts
on the same row, Line 220 ensures
that if ‘the second domino is on the
same row as the first it starts to the
right of it, otherwise it starts at the
beginning of the row,

When both dominoes  have been
placed the remaining area ‘is tested,
starting at line 500, to ascertain whether
it can be filled with horizontal dom-
inoes. For this to be possible, any gap
of empty cells in a row between

filled cells, or filled cells and the edge
of the rectangle, must be even in
‘number.

Results

Table 1 shows the results from the pro-
gram for different number of tiles for
2xN rectangles. It shows a surprising
relation between Pascal (his famous
triangle), dominoes (arrangements of)
and Fibonacci (his series). For a par-
ticular value of N, the numbers of
arrangements form a diagonal of Pascal’s
triangle, And the sum of these numbers
for each N gives a Fibonacci number.

1 4 6 4 1

5
1 6 15 20 15 6 1
Table 2 gives the results for more
general rectangles: I have not got the
formula for these numbers, I have
noticed that if trominoes — tiles of 3x1
cells — are used, then the number of
possible arrangements in a column of
3xN cells is derived from a steeper
diagonal of Pascal’s triangle, and their
totals for each rectangle form the
Fibonacci-like series
1112346 9 13 19 28 .,

in which each term is the sum of the
one immediately before it, plus the next
but one before that.

DAl - aid

This is the first of an occasional column
on tips for the DAI personal computer,
which is the machine I happen to have,
The system I like, but the documentat-
ion leaves a few things to be desired and
discovered and I hope these notes will
be useful to other DAI users. I will be
glad to consider your' comments and
questions: these may appear under the
sub-sub-heading ‘DAI-quiri’, so you can
expect some rum answers,

This month I am giving a routine for
software: character generation, On the

N Ov 2v 4v 6v  total

1 - - - 1
1= 4=l == 35
2 -1 2 - - 3
3 1 3 1 - 5
Dol G S N
spomi=jm § g1 o mu3

1 6 10 4 21

Table 1 The number of arrangements in
a 2xN rectangle arranged by number of
vertical dominoes

M
N 1 2 3 4
1 -y
2 1 1+1
1 2
3 -— 1+2 —
3
4 1 1+3+1 1+4+6+1 1+9+16+9+1
1 5 12 36
5 1 1+5+6+1 = 1+12+37+36+9+1
1 13 96
6 1 1+6+10+4 8+20+12+1 1+15+67+2+71+18+1
1 21 41 2
Table 2 Number of arrangements in an MxN rectangle
? indicates the unknown number of arrangements with
six vertical and six horizontal dominoes in a 4x6 rectangle.
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HOME COMPUTER RETAILERS

BEDS 1

Computopia, Leighton Buzzard (376600)
Comserve, Bedford (216749)

Electron Systems (Sandy) Ltd, Sandy (81195)

BUCKS
Texas Instruments Ltd, Supply Division
Slough (75868)

CAMBRIDGESHIRE
Intelligent Artefacts
Orwell (0223 207689)

DERBY

Datron Micro Centre, Duckworth Square,
Derby DEL UJZ, (0332 380085)

DEVON

JAD Ltd, Plymouth (29038)

Peter Scott (Exeter) Ltd, Exeter (9076842)
ESSEX

Boots, 177/185 High Road, Ilford (01-553-2116)
Maplin Electronic Suppllers,
Westcliff-on-Sea (554000)

HANTS

The Maths Box, Southampton (22958)
RDS, Portsmouth (812478)
HEREFORDSHIRE

Acoutape Sound, Bromyard (3280)

HERTS

Computer Centre (Watford) Lid, Watford (40601)

Computer Plus, Watford (020449)

HUMBERSIDE
Radius Computers Ltd, Hull (227181)
Peter Tutty & Co, Hull (41458)

LEICS
Boots Company Ltd, Leicester (21641)

LONDON

Adda Computers Ltd, W8 (579-5845)
EurocalcLtd, EC2 (729-4555)

Landau Electronics Ltd, W1 (642-5986)
McDonald Stores, W1 (636-2877)
Mountaindene Ltd, NW t1 (455-9823)
Selfridges, W1 (629-1234)

Sumlock Bondain Ltd, EC1 (250-0505)

NORFOLK
Anglia Computers, Norwich (29652)

NORTHANTS
Computer Contact, Rushden (56894)
Computer Supermarket, Corby (61587)

NOTTS
Bestmoor Ltd, Nottingham (415315)

OXON
Science Studio, Oxford (54022)

S$.GLAM
Computer Business Systems Ltd,
Ely, Cardiff (562255)

W.GLAM
Boots, 17 St. Mary's Arcade,
Quadrant Shopping Centre, Swansea (43461)

S. YORKS .
Datron Interform, Sheffield (585490)

W.MIDLANDS
Taylor Wilson Systems Ltd,
Dorridge, Solihull (79404)

W.SUSSEX
Gamer, Brighton (698424)

W. YORKS
Ackroyd Typewriters Ltd, Bradford (31835)
Bits and PCs, Wetherby (63744)

SCOTLAND

Esco,Glasgow (427-5497)

Robox Ltd, Glasgow (221-5401)

Texas Instruments Ltd, Supply Division,
Edinburgh (225-5132)

IRELAND X
Texas Instruments Lid,
Supply Division, Dublin (609222)

RUMBELOWS STORES STOCKING

HOME COMPUTER

BEDS

Bedford (59339)

Dunstable (602618)

Arndaie Centre, Luton (414480)
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Even if you're new to computers, you'll
be using the TI-99/4A within minutes of plugging it
into any standard TV set. Because the TI-99/4A is a
true computer for the home. Immediately accessible
to the whole family. All for around £299.

Just snap in one of our wide selection of
Solid State Software* Command Modules, touch a
few keys, and you’re ready to go. The 40 modules
can sharpen your children’s maths, teach you to win
at chess or even help you with household financial
decisions. And much more besides. In all, over 400
programs are available.

All enhanced by full music capability and
16-colour graphics.

Another development which sets the
TI-99/4A apart from the rest, is our optional Solid
State Speech’ Synthesiser. Actually reproducing the
human voice. With our new Emulator Command
Module; its vocabulary is unlimited.

For data input/output you can use an
ordinary audio cassette recorder. And a full-size
professional keyboard makes it easy to use.

the name.

The TI-99/4A comes with TI BASIC built in.
Ideal for when you want to learn programming —
and to get you started there’s our “Beginner’s Basic”
course, free with each machine - yet powerful
enough for even the most experienced programmer.

To help you get the most from the TI-99/4A
you can join the independent users’ club. And there’s
aspecial magazine (“99’%er”) available through
dealers, or on subscription.

So, if you're looking for a home computer,
you can’t afford to miss the TI-99/4A for versatility,
power and value for money.

* 16K RAM. Expandable to 48K.

% 26K ROM including 14K BASIC.

* Command Modules add up to 36K ROM.

* 13-digit floating point.

% Other languages soon —-LOGO, UCSD PASCAL, TMS 9900 Assembler.

% Options - Speech Synthesiser, Thermal Printer, RS-232 Peripheral
Adaptor, Disk Memory System.

To find your local dealer check the o
list on the left, or for more information
write to Texas Instruments Ltd., (MS.24), ﬁ

Manton Lane, Bedford MK41 7PA.

TEXAS INSTRUMENTS

LIMITED

*Trademarks of Texas Instruments.



DAI there are three levels of resolution
for graphics and for each of these there
is 2 mode in which the bottom four
lines of the screen are available for
text, while the rest of the screen is for
graphics. Apart from this, the hardware
character set cannot be mixed with
graphics using Basic. This is a nuisance
for labelling diagrams, game scores and
many other uses.

Characters can be built up with the
DOT statement but this is slow — no
more than one or two characters per
second. It also uses up a lot of store for
each character: say a six by eight array.
If the bit map for each character is kept
in a more compact form, then it ‘has to
be unpacked for the dot statement,
slowing down the plotting even further.
Some improvements can be got by plot-
ting straight lines and, though the data
is then in an awkward form, up to ten
characters per second is possible in this
way.

Fast characters

A much quicker method is to POKE
values into the store map of-the screen,
giving 20 to 30 characters per second.
The following. method applies to the
fourcolour modes and needs slight
modification for the 16-colour modes,
but the same data can be used. In the
lowest resolution. with four colours,
MODE 2, there are 65 rows of cells on
the screen, each row containing 88 cells.
Each block of eight cells on a row is
controlled by a pair of bytes. The two

Upper Byte
Lower Not
Byte Set Set
Not
Set 0 2
Set 1 3

Figure 3 Colour selection

Nth bits in these bytes together control
the Nth cell; both bytes are set with the
same bits to get the appropriate cells
set to colour 3, for example. For colours
1 and 2, one or other of the bytes
is left clear,

Thus the letter R can be represented
by the bit map:

0 0 1.1 1 1 1 0 62
0 01 0 0 0 O 1 33
6 01 0 0 0 0 1 33
0 0 1.1 1 1 1 0 62
0 0 1.0 1 0 0 O 40
6 01 0 0 1 0 O 36
0 01 0 0 0 1 O 34
0 0 1 000 O O 1 33

This gives a character of six by eight
dots with two columns left as an auto-
matic blank. The characters are lined up
with the .blocks of eight dots. The
program below does not allow other
alignments, but this can be done by
shifting the data values, possible across
byte boundaries.

As each block of eight cells takes
two bytes of data, each line of 88
cells takes 22 bytes. In addition, there
are two bytes of control data per line,
giving a total of 24 bytes per line,
In the two higher resolution modes.

there are 44+2=46, and 88+2=90
bytes per line. The top left of the screen
is always at the same location in store,
#BFED, preceded at #BFEF by the two
control bytes for the top line on the
screen. Successive locations across and
down the screen .are stored in decreas:
ing addresses and because of this it is
natural to address the screen in decreas-
ing store locations. In Basic, the screen
is addressed in the normal way from the
bottom left, so that DOT 0, YMAX 1
refers to the top left element of the
screen; but this is not the same pos-
ition referred to in the screen map by
the top bits in bytes#BFED and #BFEC.
This is because there are eight columns
of cells at each side of the screen which
cannot be accessed by DOT, DRAW and
FILL, but can be by POKE. This
remains true at any resolution,

Program C puts the characters RR in
the first two blocks of eight cells at the
top left of the screen and repeats this
four further times immediately beneath
them, giving an array 2x5 of theletter R.
Line 290 puts two blank lines between
each vertical repeat. To get the same
result at medium and high resolution,
the constants should be changed as
follows:-

Low Medium  High
Line 140 2 4 6
Line 270 24 46 90
Line 290 48 92 180
The expression (XMAX+25)/4 just

happens to take on the values 24 46 and
90 in the three modes, Once the basis of
the routine has been grasped it can be
generalised to put any character at any
location in any available colour and any
resolution. (END

PROGRAM A

10 CALL PUT4(10,11,3330
20 CALL PUT4(10.10.3030

30 CALL PUT4(109,3030)

40 CALL LOCOP(10.10,20,20,100,3 757 3,1123)
50 CALL LOCOP(10.10,20.20°100,23.75% 3,0122)
:60 CALL CHANJ(10,10.20.20,100.0350)

70 CALL SHOW(10,10,20,20)

80 GOTO 40

EXPLOR program for the game of Life.

720 XX=10*1X+2
730 YY=10*1Y+2

f&',&',‘,i 740 FILL XX YY XX+6 YY+16 6 Draw 1st domino
pattern 750 XX=10*JX+2
Create live cells 760 YY=19*JY+2
Kill cells 770 FILL XX YY XX+6,YY+16 9 Draw 2nd domino
Erase last pattern 1000 A(JX JY)=0 Clear lower and
Display 1010 A(JX JY+1)=0 upper cells of 2nd domlno just
Next generation tested i
1020 NEXT JX Next X coordinate for 2nd
domino
1030 NEXT JY Next Y coordinate
1100 A(1X 1¥)=0 Cloar

PROGRAM B

1110 A(IXIY+1)=0
1120 NEXT IX
1150 T=T+R(X,Y—1)

50 DIM A(lO,lO;
60 DIM R(10/10

70 COLORG 0 3 6 9
80 X=1

90 Y=2
100 MODE 6A
102 IF (X*Y MOD 2) = 1 THEN 1200
110 T=

120 1Y=1
130 FOR IX=1TO X
140 AGX IY)=1

150 A(IX,I¥+1)=1

200 FOR JY=1¥+1-SGM(X—IX) TO Y1
210 IF JY=Y THEN 1030

220 FOR JX=1+IX—IX*SGN(JY—1Y)TO X
240 IF A(JX,JY)=1 THEN 1020

250 IF %JX,JYH)H THEN 1020

260 A(JX JY)=1

270 A(XJY+1)=1

500 FOR N=1TO Y

510 B=0

520 FOR M=1T0 X

530 IF A(M,N)=0 THEN 610

540 IF (B MOD 2)-1 THEN 1000

600 B=—1

610 B=B+1

620 NEXT M

630 IF (B MOD 2)=1 THEN 1000

640 NEXT N
700 T=T+1
710 FILL 10,10,10+10*X,10+10*Y 3

Main array of cells

Array for results

Set-colours on DAI

Start rectangle 1 cell wide

Start rectangle 2 cells high

High resolution with text on DAI
(clears screen)

If X and Y both odd, next case
Initialise total of cases for this
rectangle

Y coordinate of the bottom row,
1st domino

1160 PRINT X;Y T

1170 R(X,Y)-T

1200 Y=Y+1

1210 IF Y < 11 THEN 100
1220 X=X+1

1230 IF X < 11 THEN 90
1240 MODE 0

1250 FOR Y=2TO 10
1260 FOR X=1TO 10
1270 PRINT R(X.Y)
1280 NEXT X: PRINT

1st domino

Next X coordinate

End of this rectangle: add in
total for preceding one
Print result

and store it

Increment height of rectangle
up to 10 cells

Same for

width

All text on screen

Print results for

all rectangles

X coordinate runs across the 1290 NEXT Y
rectangle 1300 END
Set the cell for the lower half of the
domino
and for the upper half
Y coordinate for the 2nd domino

PROGRAMC
X coordinatefor the 2nd domino
Test if lower and 100 DIM A(8)
upper cells already filled 110 FORI=0TO 7
Set lower and 120 READ A(I)
upper cells 130 NEXTI
Test even gaps for each row 140 MODE 2
Initialise gap count 150 COLORG 0123
Move along each row 200 B=BFED
If a cell is unused, go to 210 FOR J=1TO 5
increment count 220 FORI-0TO 7
If cell is used, and if count is 230 R=A(D)
odd, test fails 240 POKE BR
Reset count 250 POKE B—1R
Increment 260 POKEB—3R
Next cell
End of row: if count is odd, 270 B=B—24
test fails 280 NEXTI
Next row 290 B-B—48
Test passed, increment total 300

Display arrangement: draw
rectangle

NEXT J
DATA 62,33,33,62,40,36,34,33
END

Array for 1 character
Read the data
for 1 character

Set resolution
Set 4 colours
Set base address top left of screen
For § pairs of characters
For 8 lines per character
get 8 bgts fo; this line
pper byte, 1st block on line
Lower byte, 1st block on line} el g
Lower byte, 2nd block on line:
Colour 1
Move to pext lower-line
For 8 lines per character
Skip 2 blank lines
For & pairs of characters
Bit map for letter R
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MICROCOMPUTER BYSTEM

..that's the only word to really describe the superb Genie
microcomputer system, the home computer whichis
compatible with the TRS 80, and ideal for all micro -
enthusiasts, especially the committed hobbyist.

Genie has now been upgraded to Genie |, incorporating all of the original,
excellent features, but with the addition of:
®Extended BASIC, including RENUMBER and SCREEN PRINT.

Full upper and lower case, flashing cursor and auto-repeat on all keys.

An internal SOUND UNIT to add a new dimension to your own programs.

A MACHINE LANGUAGE MONITOR, with Display, modify, enter and execute
(with break points) facilities.
Genie | has all of this, plus the built-in cassette deck, 16K RAM, 12k ROM with
BASIC interpreter. full-size keyboard , an extremely wide range of new and up-
dated periphezals, and literally 1000's of pre-recorded programmes available.
Yet, almost unbelievably, the price of Genie 1 is even lower than that of the original
Genie.

The Genie Ilis a major
breakthrough for small
business computers.
Harnessing all the
advantages of Genie ],
including low price, Genie
11 adapts perfectly to
commercial functions
with the following
features:

B \

Numeric keyboard Basic business commands
Four usable,definable Fully expandable with the
function keys. same peripherals
Extension to BASIC

Now, a choice of 2 monitors giving a clear easy to
read image. The updated EG101 has a new green
phospher tube.

An updated Expansion Box (EG 3014) is a
major feature of the new Genie I system,
and unleashes all its possibilities, allowing
for up to 4 disk drives with optional
double density. It connects to a printer, or
RS232 interface or S100 cards. There is 16k
RAM fitted and it has a new low pricel

The EG 602 printer can be connected to the
Genie either through the expander or directly
into the computer using the Paraillel Printer
Interface. It is a compact unit, with an 80
column, 5 x 7 matrix print-out, operating
quietly and efficiently at 30 characters per
second.

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 of these 40 track
drives can be used on a system.

SPECIAL TECHNICAL GENIE
HOT - LINE ON 0629 4995

for all your technical advice and service back-up on any
aspect of the Genie system direct from the experts!

For full details and demonstration of Genie [, Genie Il or advice on any aspect
of the system, either call in to your local dealer, or write directly to the sole
importers at the address below.

IO

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

BBC

Chris Sadler and Sue Eisenbach
probe the innards of the most talked about
machine in the history of the micro.

Our first hint that a BBC Computer
might- be available for a Benchtest
came with a tentative phone call from
the Editor. A second call a few days
later disclosed that a member of the
PCW staff had been dispatched to
Acorn Computers with instructions not
to return until he was in possession of a
review machine. That evening we were
able to collect an early production
model (the serial number on the board
is 10) of the ‘B’ system and a piece of
co-axial cable. At a party later that
evening, we cornered Chris Curry of
Acorn and got a photocopy of a pre-
release version of the manual. At last
we had a chance to see if the system
we’d been advising hobby purchasers to
hang on for was worth the wait.

The User Guide describes how to get
started — which sockets to use when
linking the system to the TV set; how to
select a spare channel to tune in; seeing
a ‘snowstorm’ and tuning until ‘words
appear on the screen’. The manual
handles everything methodically and
reassuringly — first, when one is con-
centrating on the tuning, one is just told
to expect ‘words’; then, when one is
(presumably) successful, the manual
reproduces the ‘banner’:

BBC Computer 32k
BASIC

>

(Incidentally, this title puts paid to
‘Proton’ and ‘Beebon’ and all the other
names that have been bandied about.)
At this point, the means to correct
erroneous keyboard input or entirely
reboot the system is described. Rather
charmingly, the BBC Computer signals
a genteel ‘Mistake’ rather than the
customary and more peremptory ‘Error’
encountered on every other system.

The guide then passes on to the
details of connecting up the tape
recorder and running the ‘Welcome’
cassette which will be supplied with
each system. Since we didn’t have a
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on to investigating the screen-handling
software and some of the more arcane
aspects of the Basic. It was only when
we tried to save something on cassette
that we ran into problems — instead of
saving or loading, the system devoted
its energies to scrolling an endless array
of white rectangles up the screen. Our
closest Acorn employee at the time
happened to be manning the Acorn
stand at Compec, where we cornered
him and scrounged a tape drive for the
evening. The problem appeared to be
that the prototype firmware on our sys-
tem expected to use an Acorn System
III as backing store. This could be re-
directed with an (undercommented)
command ‘TAPE’ after which all was
well. The production machines should
default to the cassette filing system.

The borrowed drive came complete
with ‘Welcome’ tape. Once it’s loaded, it
asks whether the tape connection has
motor control or not and then proceeds
to run through a series of demonstra-
tion programs. All of these seem well-
written and some are very good. The
first, called ‘Keyboard’, is a game
designed to familiarise the user with the
keyboard. There is an outline of the
keyboard at the top of the screen,
below which the user is asked to type
selected characters. Confusions (like
‘O’ and ‘0’) are ironed out with refe-
rence to the keyboard outline and the
function of the CAPS and SHIFT locks
are explained.

The next program is ‘Sketch’, which
uses the cursor keys to create simple
line-drawings in four colours. This is
followed by ‘Calculator’, which features
all the functions of an elementary scien-
tific calculator in the same syntax to the
same precision (only the keys are in
different places). This is a useful
program for the first-time user since it
can relate the computer’s operation to
that of something more familiar
(namely, the calculator). Here the func-
tion keys along the top of the keyboard
are used for storing in and recalling

from up to nine memory locations,
together with squareroot and other
functions.

The next sequence of programs shifts
the emphasis to different types of appli-
cations — all of them excellent com-
puter literacy material. The first offers
an alphabetic sort of 20 words. The user
can choose the ‘slow.motion’ option
and watch the algorithm swapping items
as it works its way down the list. The
second is ‘Poem’ and it gets our vote as
Demonstration Program of the Year. It
features a personalised poem by Roger
McGough. The narrator is the machine
and the poem uses several computerised
tricks to achieve its effects. It would be
unkind to divulge any more of its
delights but we cannot resist quoting
the final couplet which goes:

‘A plastic daffodil in a Grecian Urn

Goodbye Chris. Now press RETURN.’

The third program in the sequence
features a 32-entry telephone directory
which can be sorted and manipulated in
a variety of ways. This is an introduc-
tion to a typical (if vestigial) interactive,
data processing package and it isn’t
difficult to imagine it being used as a
starting block for a ‘build your own
telephone directory program’ pro-
gramme when the BBC starts its pro-
gramming series.

The succeeding programs were all
demonstration programs with names
like ‘Clock’, ‘Music’, ‘Patterns’ and ‘Bio-
rhythms’; and a couple of classic games
— ‘Bat and Ball’ and ‘Kingdom’. These
are important components and, taken as
a whole, the tape is well-balanced offer-
ing for the new user. It is to be hoped
that future application software emanat-
ing from the BBC will follow the stan-
dards set both in quality and scope.

The cassette filing system (CFS) has
some interesting features. Data is record-
ed in blocks, each block being tagged by
a filename and the block number, When
LOADing or CHAINing (= LOAD
followed by RUN), after each block is
read, the following information is
output: (filename) (blocknumber) (size).
In the case of intermediate blocks
(ie not the last one) the size field is
always 100H (that being the block-size
in user-hostile hex) but once the last
block has been read, the true size
of the program is inserted. If
the file currently being read
is the sought file (and
LOAD must be follow
ed by a ‘file-
name’), then an
asterisk isappend- %%
ed after the last field
in the output record. *
Several special cassette-based -
messages exist, including ‘Press
record’ (after a SAVE) and ‘Please Re-
wind’ (usually after ‘Checksum!’). Dur-
ing loading the signal can be heard ow
the cassette loudspeaker, unless t
speaker can be disconnected in some
way (eg plugging a jack plug into the re-
mote socket).

In this Benchtest, as in all others we
are reviewing the system as delivered.
This was an early production model in
which some components were not in
their finalised form, and a few peri-
pheral ones were completely absent.
The systems at Compec (only one week
maturer than our version) were demon-
strably more complete. As the review
progresses, we will try to speculate as
to how our machine differs from the




version of which the potential purchas-
er is likely to take delivery. However,
some of the negative remarks we may
make will not apply to the ultimate
system, It would be a pity if produc-
tion delays were allowed to obscure a
good design. Nevertheless, those readers
who have already ordered their BBC
computer will know what to look for,

Hardware

The BBC Computer comes packaged in
a biege, slightly knobbly plastic mould-
ed keyboard cabinet. There is a horizon-
tal slot at the back for ventilation (large
enough for fingers — although they
won’t get hurt as the power supply is
fully encased in plastic). The actual
cabinet is not supported internally
across the top and is too flexible to
support a small TV set. Apart from a
keyboard of a quality rather superior
to that found on the Atom, the cabinet
features three LEDs, a power switch and
a staggering catalogue of entrances to
and exits from the inside. The keyboard
is a T4-key qwerty arrangement with a
cluster ot grey cursor-control keys on
the right-hand side and ten orange
function keys (labelled FO to F9) across
the top. On the models we saw at Com-
pec there was a clear plastic strip
across the top which would protect
legends for the function keys. Next to
F9 is a key labelled BREAK (called
RESET in the documentation) which
gives a re-boot. It is well out of the way
of the crucial RETURN key and it is

good to see that DELETE has been
moved to a less accident-prone spot
than on the Atom. All keys have auto-
repeat.

There is a CAPS LOCK and a SHIFT
LOCK which operate two of the three
LEDs situated just under the keyboard.
All in all, the keyboard felt like a robust
highquality product. The power switch
is on the extreme left-hand side at the
back and at the right-hand side is the
first output port, the UHF coaxial
socket. Next door to this, moving left-
wards, is the video output, although this
was not installed in the review machine.
(See the ‘Board Silhouette’ — Figure 1
— for further details). Still moving
leftwards, there are three DIN plugs
respectively for RGB output, an RS423
port (upwards compatible from the
RS232 standard) and the cassette
interface (300 or 1200 baud — the
‘Welcome’ tape we had ran at 300 baud).
This is followed by a 15-way D-plug for
analogue inputs, a hole for a reset
switch and a DIN socket for the Econet,
although on the review machine these
last two were not installed. Apparently,
the 16k ‘A’ system will not feature all
of these optional connections while the
32k ‘B’ system will. We had a 32k
system but inspection revealed that
not all the options (notably the Econet
interface) had been socketed in.

As if that were not enough, by
turning the BBC Computer upside down
a sequence of edge connections can be
seen protruding from a slot directly
beneath the keyboard itself. From left
to right (and upside down) these in.
clude the ‘Tube’, the 1 MHz bus (for

connection to Prestel or Teletext)
the User I/O bus, the parallel printer.
port (currently used by Acorn for
downline loading software off its large
systems) and the disk port. Of these,
the most exciting is probably the Tube
which is going to be the BBC Computer’s
pathway to a second processor. In its
current configuration the cable from
the Tube will go directly under one of
the supporting feet. The analogue input
bus will support four paddles and the
1 MHz extension bus features two
mysterious lines labelled JIM and FRED.
Every one of these interfaces is fully
documented and it is possible to
imagine that a whole industry will be
set up to produce and market add-on
kit utilising one or the other.

After that, there’s nothing to do but
open up the cabinet and see what’s
inside. The keyboard rests above the
main board to which it is connected by
a ribbon cable and the speaker leads.
Once these are detached the full board
comes into view (see the ‘Board Sil-
houette’ again). First let it be said that
the review system was socketed every-
where except in the Econet section but
that in several other sections, notably
the disk interface area, the sockets were
unpopulated. This reflects the wide
range of options available to purchasers
of the ‘B’ system (although system
owners will no doubt, be able to up-
grade by returning their boards).

Considering the number and variat-
ion of chips stuck onto this board it is
a remarkably clean design. The only
thing that was messy was in the ROM
section, In fact, the review machine
contained a piggyback board which was
populated with EPROMs. We took this
as implying that the firmware, at any
rate, was still being debugged and that
production models would feature real
ROMs in these sockets. This would
have two effects — firstly, the higher
packing density would imply that
the piggyback board became unneces-
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sary; and second the system would run
a bit cooler. This is necessary as the
review machine had the capacity to run
hot and the suddenly start corrupting
the contents of the RAM with the
alarming side-effect of altering random
bits of the screen memory. On a blank
screen, this is simply amusing but if you
have a program listed there, this has the
effect of editing your program! The
heating problem reduced, however,
when we ran the system with the top
off, although the problems did not go
away entirely (maybe the BBC comp-
uter is susceptible to spikes on the
mains). We hope that when the ROMs
are installed such drastic cooling will
become unnecessary. That was the only
serious hardware complaint, although
the quality of the UHF output was
poorer than could have been obtained
by a more upmarket modulator.

=

L :
A plethora of ports revealed.

Everything else should be clear from
the ‘Silhouette’ — note the ADC chi
for the paddles and the Voice Synthesis
kit. Finally, the Video and Serial
processors are a pair of Ferranti Un-
committed Logic Array (ULA) chips.
One can only assume that the extremely
fancy graphics is supported by the form-
er of these while the latter looks after
the RS423 port and perhaps the cassette.
Finally, the keyboard includes provision
for a device to accept a ROM cartridge
which will be used by the voice synthe-
sis unit in due course.

Software

At the moment, the BBC Computer can
be programmed in Basic and Assembler,
with promises of Pascal and Forth, As
most people will control the machine
in Basic and as this is the dialect that
tiie BBC viewers will learn, it seems
important to spend some time on it.

Acorn has said that it is Microsoft-
like — that is, the BBC wouldn’t let
it use its own eccentric Atomic Basic
but didn’t require it actually to buy
Microsoft Basic, just to make it fairly
compatible. It takes up 16k and is a
superset of Microsoft’s 8k interpreter
(as found on the PET, Nascom, Super-
board etc) but it is substantially differ-
ent from Version 5 in the more power-
ful features.

The first thing we noticed was that it
Is a ‘structured’ Basic. Most impressive
is its ability to reference functions and
procedures (subroutines) by name. Al-
though GOSUB exists in the language to
ensure compatibility with Microsoft, it
probably won’t be used much. Both
procedures and functions (any number
of lines) can take parameters (passed
by reference) and can have local vari-
ables declared using the world LOCAL.
This means that general purpose
procedures and functions can be written
without programmers having to worry

'M;_;_hcfylbgrd and neat board layout.
- r
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about what variable names to use with-
in subroutines and the local variables
really are local. If you try to access a
local variable outside its procedure or
function, the error message ‘No such
variable’ appears on the screen (unlike
Comal). The Basic interpreter will
complain about the use of any variable
until it has been given a value, rather
than assuming the value zero — an irrit-
ating feature of most Basics since mis-
typing a variable name will result in
the creation of a spurious variable,

Identifiers (variable names), used
anywhere in a program, can be of any
length and each character is significant.
The first character must be a letter but
after that almost any character is accept-
able (including underscores for read-
ability). Upper case and lower case
letters are recognized as being different
and reserved words must be in upper
case, This means that lower case versions
of the reserved words are legal identifi-
ers. It might make for nice program
layout to have reserved words in upper
case and the rest in lower case but it is
undesirable to allow programmers to use
‘if, then’, etc as identifiers. Also it
means that in practice most program-
mers will stick to upper case for con-
venience,

For a structured Basic, BBC Basic
is short on control structures. It has
IF. . . THEN. . . ELSE but only an
ON. . GOTO(SUB) instead of a CASE
statement. Although there isa REPEAT
. .. UNTIL loop as well as the standard
FOR loop, there is no WHILE. . . DO
loop. We hope that a general loop with
the test at the top and a CASE state-
ment will be added to later versions of
the language. Layout is aided by an
instruction LISTO, which will insert
spaces to indent the loops.

The BBC computer has exceptional
graphics capabilities for its price. The
screen can be configured in eight diff-
erent modes (four on the less expensive
model A) for graphics and text (see
Figure 2). Unlike most systems with a
choice of resolutions (including the
Research Machines 380Z, noted for its
superior graphics), all graphics modes
are on the same coordinate scheme —
0,0 in the lower left-hand corner up to
1280, 1024 in the upper right-hand
corner. In a given mode, lines will be
mapped to the best resolution available
{much nicer than having to scale every-
thing when switching resolutions), so
programs with graphics will run under
every graphics mode and only the
coarseness of the plotting will change.
The command MODE N is used to
change modes. This clears the screen but
retains any program in memory. PLOT
and VDU are machine-code subroutines
which can be called from Basic and, as
such, do not make for particularly
readable code, For instance, PLOT 4,
X,Y has the effect of simply moving to
coordinates XY whereas PLOT 86 XY
fills in a triangle whose vertices are the
points XY and the last two points
visited, the fill colour being the inverse
of the current foreground colour. In
fact, PLOT has 88 different options
(the first parameter is the option
number), of which numbers 32 — 63
require the Graphics Extension ROM in
order to function. PLOT deals with
general purpose drawing, while VDU
(which . has 33 options) controls the
more generalised whole-screen charact-
eristies like text and graphics window,



character fonts and colours, etc. Some
of the more common options are em-
bodied in commands in their own right
— and it’s a shame that there aren’t
motre of these. They include COLOUR
which selects the colour of text or
background on a textual screen; GCOL
which selects the current colour on a
graphics screen; CLS and CGS which
clear text and graphics screens respect-
ively; MOVE and DRAW which respect-
ively plot dark and light vectors and
POINT which returns the colour at the
current screen position.

Acorn’s programmers seem to be
very fond of low level programming.
One of the nicest features of Atomic
Basic is the way it interfaces to ass-
embler. Instead of the usual nasty
PEEK and POKE from Microsoft,
BBC Basic provides the capability of
writing assembler code (enclosed in
square brackets) within a Basic program
complete with Basic line numbers for
easy editing. To start the execution of
a segment of low level code from Basic,
either CALL or USR is required. CALL
is general-purpose and can take a vari-
able number of arguments while USR
initiates a function call when one
result is required. The command OPT
gives the user some control over the
Assembler output when this has been
initiated from within a Basic program.

It is frequently difficult to get a de-
tailed memory map for many micro-
computers on which a POKE may
interfere with system or screen memory
with unexpected results (hence the need
for books such as ‘The Pet Revealed’).
Since A corn seems to want to encourage
low level programming, it gives the
programmer a full memory map.
Assembler programmers are given four
variables in Basic — HIMEM (the high-
est address a user’s Basic program can
use), LOMEM (where the user’s vari-
ables are stored), PAGE (where a user’s
Basic program starts) and TOP (the first
free location after the user’s program)
— which can be accessed or altered to
allow the assembler programmer to find
somewhere for low level code.

The file handling on the BBC comp-
uter is via MOS (Machine Operating
System) routines which are called from
Basic. Unfortunately there was very
little documentation on MOS (probably
because it was rather incomplete).
Regardless of whether the filing .system
is on tape or disk, the commands are
the same. Files must be opened with
OPENIN (for reading) or OPENQUT
(for writing) and closed with CLOSE.
Once the file is opened, the next record
to be accessed can be chosen with PTR.
So random access files are supported
on both tape and disk. Bytes can be
read or written with BGET and BPUT.
Numbers or strings can be put into files
with PRINT and retrieved with INPUT.
- EXT, the only instruction that doesn’t
work on both types of files, gives the
size of a disk file.

-On the review machine, sound had
not yet been implemented in Basic but
the instructions SOUND and ENVEL-
OPE rivalled PLOT and VDU for power
and lack of readability. ADVAL, the
instruction to get input from one of the
four analogue to digital convertors
standard (Why are there no D to A
convertors?) on the model B machine,
also didn’t produce useful information
as the A to D convertors were not yet
connected to the Real World.

Empty holes will contain video output, reset button and Econet.
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One entertaining command that was

implemented is EVAL (borrowed from
Comal), which enables a user to type in
a mathematical equation that is dyna-
mically evaluated while the program is
running. Another is OLD, the opposiw'l
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Xerox is the other giant corporation which

entered the micro market in 1981.
Steve Withers investigates its offering.

Dubbed ‘The Worm’ (an allusion to the
success of the Apple II), the 820 is the
Xerox entry to the personal computer
market. Built around well-tried com-
ponents like the Z80 CPU, there is
nothing radical about this system;
instead, it is a solid, no-frills computer
with virtually no software included in
the price.

Hardware

Virtually all the electronic components
of the 820 are housed within the
moulded plastic monitor cabinet which
is finished in the same off-white paint as
the rest of the system. A single printed
circuit board carries the processor,
memory, and all the input/output
devices. The full 64k of 4116 dynamic
RAM is available, as the monitor
EPROMs and video memory are
switched out when they are not being
accessed.

The video display was generally sharp
and clear, but it regularly developed a
severe wobble about half an hour after
switching on. Fortunately, this would
only last a few minutes and I suspect
that the rough handling the machine
received on its way to me might have
been responsible. The monitor also pro-
duced the high-pitched whistle so often
generated by these devices, but there
were no problems with TV or radio
interference.

The display provides the usual 24
rows of 80 characters on a 12in black
and white screen. Provision is made for
two character sets (each of 128
symbols) with software selection, but
both sets were the same on the review
machine. The only way of highlighting
characters is by setting the high-order
bit of the code which causes the symbol
to flash. A block cursor is used, except
when it is over a character — in which
case its position is indicated by making
the character flash. This can be con-
fusing when flashing characters are
being used for emphasis, and so the
absence of inverse video and reduced
intensity is particularly noticeable. A
small selection of extra symbols, in-
cluding several types of arrowhead and
the copyright sign, may be obtained by
prefixing the control codes with code
1F (ASCII ‘VS’). The existence of true
descenders — however small — adds to
the overall quality of the display, but it
is unfortunate that nothing has been
done to minimise reflection from the
plain glass screen.

A useful feature of the system is
that the display emulates a Lear Seigler
ADM-3A terminal, providing cursor-
addressing, erase to end of line and to
end of screen. The ADM-3 is a very
popular device which is supported by
most software suppliers whose products
make use of the special features pro-
vided by some terminals. As an
example, the standard version of the
UCSD p-system drives an ADM-3.

The controls are scattered about the
lower edges of the cabinet. The bright-
ness control is a slider conveniently
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mounted under the front left corner of
the case and the on/off switch is on the
right hand side, about halfway back.
Tucked well away on the back panel is
the reset button, easy to find if your
arms are long enough.

The keyboard is mounted in a
separate case and connected to the main
unit by a rather inflexible multicore
lead. While the action of the keyboard is
not the best I have experienced, it is
certainly not the worst, but I would
have expected an office products manu-
facturer like Xerox to pay more
attention to this aspect of the design.
To give you some idea, it’s about the
same as the SuperBrain keyboard. One
problem I experienced was that some
keys needed a greater pressure than
others, leading to several lost characters.
Another snag was that, contrary to the
description in the manual, the ‘LOCK’
key is actually a shift lock rather than a
capitals lock, so the punctuation marks
and numbers are reversed as well. I hope
that the manual corresponds with pro-
duction machines, as capitals lock is far
more useful. A separate number and
function keypad is fitted, but this useful
feature has a strange quirk: typing
control-1 (or any other digit) on the
number pad does not generate the same
code as control-1 on the main keyboard.
The significance of this will become
apparent when I discuss the software.

In addition to all the usual keys,
there is a ‘HELP’ button at the top left
of the keyboard which generates
control-shift-6; this is, of course, only
useful when the software recognises this
code as a request for help, and could
cause confusion when running programs
which use a different key for this pur-
pose. A very sensible departure from
common practice is the provision of two
control keys, one each side of the space
bar, beneath the shift keys. Another
thing I liked was that the delete, back-
space and cursor control keys all repeat
when held down, as does the space bar.

Overall, the keyboard is adequate
for most purposes and is very stable due-
to its soft rubber feet.

Either 5%in or 8in disk drives may be
used with the 820, although they
cannot be mixed. Both types are
Shugart products and are supplied in
cabinets containing two drives, although
it is possible to daisy-chain a third and
fourth drive onto these. The mini-
floppies are compact enough to fit on a
desktop with the rest of the system, but
the larger drives are fitted with their
own power supply, so they might be
better placed on a separate shelf.

The compactness and lower price of
the 5%in drives are probably their only
advantages. Being single-sided, single-
density units, they only offer 81k of
storage per disk, despite using 40
tracks. They are significantly slower
than the 8in drives, taking 15 seconds
to load a certain program, compared
with 10 seconds on the larger system
(NB, the disk test timings are for the
5%in drives).

A major advantage of the 8in disk
system is that it uses the IBM 3740

format, easing the acquisition of soft-
ware and the interchange of data with
other systems. This format gives a net
capacity of 241k per disk, a far more
practical proposition than the smaller
size.

A disadvantage shared by both types
of disk unit is that, due to their hard
plastic feet, they tend to slide about
when one closes the drive doors. Both
are reasonably quiet in operation,
helped by the fact that the 5%in drive
motors switch off 15 seconds after
they are used.

The Diablo 630 daisywheel printer
supplied with the test system is an
optional extra. It has all the usual
features associated with this type of
printer, including provision for tractor
and sheet feeders. While I cannot pro-
vide any objective evidence, this printer
seems to be quieter in operation than
some other daisywheels I have used.

Printer, keyboard and disk drives all
plug into clearly labelled D-type con-
nectors mounted on the back panel of
the main cabinet. A second RS-232
port is also provided which may be con-
figured for connection to a terminal or
modem by altering the positions of a
number of clips on the pins of a con-
nector fitted to the circuit board. A
number of other options may be exer-
cised in this way. The printer and com-
munications channels are controlled by
a single Z80 SIO, plus a dual program-
mable baud rate generator, although the
communications port is also capable of
accepting clock signals from the external
device.

A completely uncommitted PIO is
fitted, providing 16 bits of I/O with
four handshaking lines. These lines are
not brought out to the case; instead,
they are terminated by a connector on
the circuit board. As with the com-
munications port, certain options must
be selected by fitting clips within the
cabinet.

Reference is made to a -circuit
diagram in the documentation, but it
was not present in the binder. In any
case, unless the user was familiar with
the chips used, additional manuals or
datasheets would be needed to make use
of the options presented.

Software

The only software included in the price
of the 820 is the EPROM-resident

8in disk drive by Shugart.

monitor and a diagnostics package. The
monitor contains all the input/output
routines (including the disk drivers),
but I was unable to extensively investi-
gate the commands it provides as the
manual seemed to describe a different
version to that fitted to the computer.
For example, the command to boot up
the system is given as °‘A’, but the
power-on display indicated that ‘L’ was
the key to press. The manual also |
describes a real-time clock and calendar
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RENCHTEST

maintained by the monitor from the
one-second interrupts produced by a
timer chip, but when 1 examined the
specified memory locations they never
changed. The timer was obviously
working, as the disk time-out feature
was functioning, so presumably some
sort of initialisation is needed — or has
the memory map changed?

On the subject of interrupts, the
whole I/O subsystem is interrupt driven,
so characters zip in and out smoothly
(except during disk operations, as the
processor is halted at these times). As
an example, the monitor responds to
keyboard interrupts by collecting the
character and placing it in a 16-byte
buffer. The keyboard input routine
then collects the character from the
buffer as required, thus providing a
type-ahead feature.

The diagnostics disk exercises the
display, printer and disk drives, and
tests the computer’s memory in two
blocks. The whole cycle takes only a

few minutes to complete, and would be

of value when trying to determine
whether the hardware or software is the
cause of some obscure problem. It
would then probably be worth running
the suite regularly to bring to light any
faults before they cause difficulties.

CP/M is the only operatmg system
offered by Xerox, so why isn’t it in-
cluded in the pnce" It is a sensible
choice, but offering customers a disk-
based system without including an
operating system is rather like selling a
car without wheels. However, I was
pleased to see that the source code for
the complete BIOS module is supplied
on-the system disk, along with the usual
CP/M utilities and programs to initialise
and copy disks. This permits user
modifications, ie, to accommodate new
devices.

A small selection of software is
already available, with other items still
under evaluation by Xerox. Of course,
there is nothing to stop you going along
to your friendly local dealer and picking
up whatever CP/M-compatible product
you like, although there could be
problems with availability if you choose
the 5%in disks.

Xerox currently offers Microsoft
Basic version 5 (all I shall say is that the
Benchmark times are perfectly respec-
table), SuperCale, and Xerox Word
Processing.

SuperCalc is the spreadsheet program
described in November’s Benchtest of
the Osborne-1. Something I particularly
liked about the program is the way it
allows conditional expressions, making
it easier to deal with things like the
higher rates of our tax system (no, PCW
doesn’t pay that well!). These state-
ments have the form:

IF (conditional expression, arithmetic
expression 1,arithmetic expression2).
The conditional expression is evaluated
first and, if it is true, arithmetic ex-
pression 1 is evaluated to give the
result, otherwise expression 2 is used.

Xerox Word Processing (XWS) is a
heavily customised version of Wordstar.
The menus, error messages, and control

keys have all been changed — the error
messages are friendlier, but the
mnemonic nature of some of the
commands has been lost. An example is
the prefix key for on-screen format-
ting commands: control-o with Word-
star, but control-4 under XWS. Num-
bers are used extensively as command
keys, so the fact that the number pad
generates different codes to .the digit
keys on the main board can cause some
confusion.

Unlike SuperCalc, XWS appears to
directly access the memory mapped
display, resulting in high-speed screen
updating.

Documentation

The main documentation is supplied in
three-ring binders with thumb-index
dividers for easy reference. Clear, illus-
trated instructions are provided covering
the unpacking and connection of the
system. Novice users are catered for on
the ‘this is how to put a disk into the
drive’ level (important if there is no one
around to demonstrate the essentials)
as well as a description of the process
of formatting and copying disks. These
points are covered in both the Word
Processing and CP/M manuals.

More advanced users are catered for
by a section in the CP/M manual which
gives details of the monitor commands
and the entry points and parameters of
its major routines. This also gives an
overview of the hardware’s operation,
including port utilisation, user-
strappable options, and pin assignments.
I believe the inclusion of this portion
in the CP/M manual underlines my
point about Xerox’s failure to include
the operating system as part of the basic
package.

In addition to Xerox’s own docu-
mentation and the standard manuals
produced by Digital Research, a copy of
Murtha and Waite’s CP/M Primer (pub-
lished by Sams) is supplied with the
CP/M package. This is a pleasant intro-
duction to the system, going a long way
to describe why a certain process is
necessary, rather than simply giving a
list of instructions. Unlike the notorious
Digital Research manuals, this book is a
tutorial rather than a reference work.

The manuals for SuperCale and
Microsoft Basic are those provided by
the software companies, although I got
the impression that they will normally
be supplied in the same format as
Xerox’s own documentation. The
SuperCale documentation includes a
handy reference card.

The Word Processing manual has
been extensively rewritten by Xerox to
cover their customisation of the soft-
ware and to provide a ‘tutorial’ ap-
proach. I must admit that I didn’t
bother with the Wordstar manual when
I bought that program (except for the
installation instructions) as the menus
showed all I needed to get started, so I

really can’t compare the two except to
say that the typeface used by Xerox is
much more attractive!

A useful extra is the small intro-
duction and reference manual. I found
it very helpful while getting used to the
system.

Users

The Xerox 820 is another of those
computers designed for use with soft-
ware intended to make boring tasks
quicker and easier. I can’t really see
anyone buying it for other than busi-
ness or professional use, but such
people are likely to require the extra
storage capacity of the 8in disk drives.
However, they should be attracted by
the fact that maintenance is available
from the manufacturer (at approxi-
mately one percent of hardware price
per month). Xerox claims its field
engineers have an average response time
of four hours, which is far better than
my experience with two well-known
maintenance companies. It is also
reasonable to expect Xerox engineers to
know enough about their own equip-
ment to correct any faults efficiently.

Prices

The pricing of the 820 is reasonably
competitive, but not especially im-
pressive when it is remembered that all
software is charged separately.

820 with 5%in drives £1750
820 with 8in drives £2250
Diablo 630 printer £1590
CP/M £95
Word Processing Software £255

Other software prices have not been
fixed, but the preliminary price list
suggests that they will be broadly in
line with those charged by other
suppliers (all prices are VAT exclusive).

The 820 will be sold in three ways:
through dealers, through Xerox shops,
and by the company’s sales force.

Future plans

Apart from enlarging their range of
software, the only expansion mentioned
by Xerox staff was a Winchester disk

GOTO page 189

Benchmark Timings
BM1 1.7
BM2 5.5
BM3 15.5
BM4 15.1
BM5 16.2
BM6 28.9
BM7 46.1
BMS8 8.0
DT1 1.6
DT2 33.6
DT3 35.8
DT4 ©32.7
DT5 34.7

CPU
Memory
Disks
Cassette
Ports
Screen
Keyboard

780, 2.5MHz

Technical specifications

64k dynamic RAM, plus monitor EPROM and video RAM
2-4 dnives, either 5%in (81k net per disk) or 8in (241k)

n/a

2 RS-232, 16-bit parallel I/O

12in black and white, 24 x 80 characters

75 key, auto-repeat on some non-printing keys, number pad
includes cursor control keys
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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

Tel: 021622 7149

Bristol
Senton
27 Nicholas Street
Tel: 0272 276132

Cambridge

Toltec

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: 0412217409

Leeds

Holdene Micro Systems
11/12 Rampart Road
Tel: 0532 459459

London

Byteshop Computerland
324 Euston Road, W1
Tel: 01-387 0505
Digitus

9 Macklin Street, WC2
Tel: 01-4056761

Jarogate
67 Tulsemere Road, SE 17
Tel: 01-670 3674

Manchester

Byteshop Computerfand
Piccadilly Station Approach
Tel: 061 236 4737

NSC Computers
29 Hanging Ditch
Tel: 061 832 2269

Newbury

Newbear Computing Store
40 Bartholomew Street
Tel: 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

Suffolk
Eurotec Consuitants
Little Waldingfield,

Sudbury

Tel: 0787 247959
Surrey

Gemlines

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.
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comart
communicator

The clean simplicity outside...

...conceals the pedigree inside.

First came the Communicator CP 100, a
British designed, British made Microcomputer;
ZB0A 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 involvementin
diskette management routines. '

Find out more about the Communicator

range today. Comart

SPECIALISTS IN MICROCOMPUTERS

A member of the Comart - % - Group of Companies.




MICROCOMPUTER

DATABASES

What is a database and how does it differ
from an ordinary file handling system?

Lyn Antill explains the principles involved.
In forthcoming issues PCW will be putting
some of the existing micro database
packages through their paces.

A database, in principle, is simply a
collection of data — my diary, for
instance, is a database of my activities
over the year. In principle, the data
need not be stored in any given fashion;
in practice, however, database material
is stored on a computer in a particular
way, with the advantage that the data
can be interrogated in a variety of ways.
One need not, for instance, start reading
from the beginning to the end to find
the answer to a specific question; on the
contrary, a special suite of programs
called a Database Management System
(DBMS) will enable such a task to be
performed.

You can ascertain whether a DBMS
will suit your requirements by looking
hard at the sort of data you wish to
store and the way in which you want to
be able to get at the information. This

is known as data analysis, and is the first
task carried out in designing a large
computer installation. I therefore
propose to begin with a couple of
examples of data processing programs
in order to give a feel for what is invol-
ved.

Firstly, I want to look at payroll pro-
grams. During the course of a week, or
a month, all amendments to payroll
data — rises, overtime, etc — are collec-
ted on file. This is sorted into similar
order to the main file and, as each pay-
slip is produced, a quick look at the up-
date file will show whether there are
any amendments to be made before
processing.

There is a very good reason why this
was one of the first applications to be
computerised in many organisations,
which has nothing to do with whether
it would save time or money, or make
the business more efficient. It is simply
that the first method of computer
data storage was to use magnetic tapes
with the records stored in sequence.
This is precisely what you want when
you are producing one payslip after
another for each of your employees.

A different record-keeping problem
is posed by a stock control system in a
warehouse. At any moment, you may
want to know whether any one of your
lines is in stock, but there may be no
time to start your search at the
beginning of a file. Thus, a direct access
method was introduced with the advent
of the disk. If you know the part
number, you can arrange the physical
location of the records so that the part
number corresponds to the position, or
you can keep an index of which records
are stored where, which will enable you
to read the required record directly.

But what if you don’t know the part
number? Perhaps the question that
needs to be answered is: ‘How many
different types of nail do we stock? If
you were regularly having to answer
questions like that you would want a
quicker way of getting the answer than
trawling through the whole file in the
hope of getting the few records that you
needed. This is where DBMS will enable
you to keep track of your data records
from more than one point of view. The
more questions your database system
can answer for you, the more efficiently
you can run your business and the more

flexible you can be in these difficult
times.

Before launching into a discussion
of how a DBMS works, it is probably
worth bringing the non-programming
reader up to date on the way in which
conventional file handling is carried out
by some of the more common program-
ming languages and operating. systems.

Background

The Basic language treats file storage as
though it is just one long list of data
items which are read one at a time into
program variables. Although a Read
instruction might permit several of these
to be collected at once, they still have
to be named individually. They also
have to be named individually when
they are written on to tape or disk in
the first place. This makes for program
statements which are longer than neces-
sary, and it also demands of the
programmer that he always bear in mind
every field on the file, even if he is only
interested in a few of them.

Pascal, Cobol and many enhanced
Basics have ‘records’ which are logical
groupings of data items. These are read
or written as a single instruction. Cobol
has particularly sophisticated record.
handling features because it was
designed specifically for record proces-
sing.

Records can be arranged in different
ways within a file. In a serial file the |
records are written one after the other
as they occur, and they are written
nose-to-tail on the tape. A sequential
file is also nose-to-tail, but the records
are in some logical sequence, eg, alpha-
betical order; the sequence is deter-
mined by reference to some ‘key’ field.
The CP/M operating system also
supports ‘relative’ files, These are not
arranged nose-to-tail but are at specific
locations on the disk, so that they can
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be located directly. This means that the
program can pick out, say, record
number 23.

Cobol often also includes indexed
files, in which the records are stored
more or less in sequence on a key field,
but with gaps left to slot in later addi-
tions, and each has an associated index
file. This has a list of the keys and their
respective addresses in the main file and,
being much smaller than the datafile, it
can be searched far more quickly.

Sequential (and serial) files are the
easiest to program, the most compact,
and the quickest to read right through.
Relative files (which are Ssometimes
erroneously called random files) are
still fairly easy to program, provided
your . language and operating system
support them. They do rely on your
knowing the position of each record
you want to access, although it -is
possible to start at record 1 and search
through if you have to. Indexed files
involve an operating system overhead
in that the system has to search through
the index first before - locating the
record. Every time you insert a new
record or delete an old one, the index
has to be updated. As with relative files,
it is still possible to start at record 1
and go right through. Indexed files are
not difficult to program provided your
language has them — indeed, they are
the most common arrangement on large
computers. They are better than relative
files in that they permit the use of
naturally occurring keys such as account
numbers or part codes which saves you
altering your manual procedures to fit
in with the computer.

Disadvantages
of conventional
file handling

If you are using a sequential file, all
processing must be performed in the
order in which the records are stored, so
you might have to read through the
whole file in order to answer a question
about one record. You will also have to
rewrite' the whole file if you change a
single field. With the payroll example,
we actually wanted to plough through
each record in turn and create a new
copy of the file with the updated
figures. We deliberately kept changes
and overtime payments on a serial file
of their own — adding new items onto
the tail of the file as they cropped up,
and then sorting the whole ‘change
file’ into the same order as the payroll
file. This saves having to make new
copies of the payroll file other than on
pay day. If we have to answer the occa-
sional query like ‘How much does Dr
Watson earn?’, then we resign ourselves
to spending five minutes reading
through from Miss Adams.

Relative and indexed files both pre-
suppose that you know the key of the
record you’re looking for so that if a
file’s keyed on account number and you
only know the person’s name then
you’re back to searching the whole file
again. If this only happens occasionally
it might not matter, but in some situa-

tions you are continually asking ques-
tions about your data where it would
obviously be nonsense to expect to know
the key of a particular record in
advance.

An example of this is provided by
our student records system. The follow-
ing questions are asked regularly:

— Has John Smith paid his fees?

— Has anybody dropped out of HND1
Computer Studies?

— Is anybody in room 463 on Wednes-
day afternoon?

— How many married women are there
on engineering courses?

— Do we have any black South African
students?

Each of these requires a different search-
ing technique. The first requires that we
locate a particular record. The second
requires that we locate all records of
students registered on HND Computer
Studies and seeing whether any of them
carried the code which indicated that
they had withdrawn. We can only find
whether room 463 is occupied if our
database carries records about rooms
and timetables as well as students — it
would obviously be useful if it could.
To find out about married women
engineering students, we have to search
on three keys — sex, marital status and
course. Which order we do these in will
depend on which order the records are
stored in. Since students are often
recognised by the course they're on,
we’d probably trawl through all the
engineering courses totting up all the
records where sex = F, and marital
status = M. The question about black
South African students would in prinei-
ple be answered in the same way except
that we would not keep records on a
student’s racial origins. This takes us
away from the mechanics of database
handling to the social questions of what
data ought to be stored and who ought
to have access to it.

We have 10,000 students and their
data could all be fitted on to a micro
with a hard disk, though it’s obvious
that when we have a queue of students
and teachers wanting information from
the system, we would have insufficient
time to read through the file from the
start every time someone asked a ques-
tion.

Whatis a database?

The word ‘database’ covers a range of
ways of holding data on a computer. It
differs from a conventional file in that
you can retrieve any piece of data in
more than one way. You are not obliged
to know beforehand the unique key
number of a record or to start at the

beginning and keep going until you find
it.

It takes a bit of tricky programming '
to keep track of data in a complex
database, so only in extreme circum-
stances would a programmer bother to
write his own routines. You can buy a
Database Management System which
will cope with most of your needs,
although nobody would be rash enough
to say that his system would cope per-
fectly with everything — if it did, it
would either be too large or too expen-
sive, or probably both!

The very simplest sort of DBMS is an
extension to your language and operat-
ing system, permitting. you to keep
more than one. index to an individual
file. I haven’t seen a micro system:like
this yet, but many minis offer ten or
more different indices. It won’t be long
before many micros offer two or three.
This would be enough for many micro-
sized information handling problems.
A really sophisticated DBMS will permit
you to store complicated interrelation-
ships of different types of records. It
will have its own data dictionary to let

v, [x

Payroll
program
for 31st Jan.

N

Payslip
Jan, 31st.

February
payroll

Fig 1 Run chart for payroll program.
This is a traditional batch process
using sequential files.

w

Fig 2 Run chart for stock control.
This uses random access disk files
which can be accessed by several
different programs at the same
time.

Stock
control
program
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Polytechnic Fig 3
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Database.’ This shows the different
types of records stored and the pointers.
There are four sets of pointers from
each Department record and two to
each lesson record.
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PCW 123




THE ONEVOI) VE

SPECIAL ISSUE

MICROCOMPUTER_
BENCHTEST SPECIAL-

BRITAN'S LARGEST
SELLIN G MICROCOMPUTING
TNE BRN&Z YOU
(OMPREWENZAVE BENMWTEFAS

ON 27 LEAVING MIGOIOMATES

IN ONE COMPLETE VOLUME

U$ETHE COLFON BELOW 1O
ORDER YOLR COPY OF PCW'S
BENMTEST SPECAL

— e e WA NS S WSS W WS G wem WEL GO0 o WA Sm g GO W Guun NS TEED WEA wm ma Sem . T GER IR e GER WR pama Gmm S NS GEh OGN GhE WED BENS HG WSO IR GEme b TR en

| YES, I'VE BEEN WAIMNG FOR I, NAME

| PLEASE SEND ME_____COPIES OF —
| PCW'S BENCHTEST SPECIAL, ADDRESS

| | ENCLOSE. £ |- 80 TO BENCHTEST

| SPECIAL OFFER , 14 RATHBONE PL.
I LONDON WIP IDE. CHEGUES SHOWD
| BE MADE PRYABLE TO—

| PERSONAL COMPUTER WORLD'

. e W e e om - e oo

124 PCW



MICROCOMPUTER

DATABASES

you define the data you want to store
and its own ‘query language’ to enable
questions to be typed in at the key-
board and answers displayed without
the need to write any programs at all.

There are several ways of arranging
the data so that it can be retrieved in a
variety of ways. Experts argue about the
exact categories but there are three
common types — multi-indexed (also
known as inverted), hierarchical, rela-
tional. All sorts of terms are thrown
about by the manufacturers, and it is
often difficult to tell what exactly
you’re being offered.

Multi-indexed

This is the simplest to implement and,
on a micro, is probably the most satis-
factory for general use. One of the fields
in the record is nominated as the
primary key, and the records are stored
in sequence on that key. This key might
be a relative address or it may be the
key to a primary index (as with indexed
sequential files). Other fields may then
be nominated as secondary keys. An
index is kept for each of these keys.
Primary keys often have to be unique,
secondary keys do not. The most
serious limitation of this system is that
all your records must be of the same
type, ie, they must all have the same
fields in the same places. On my student
database it would prevent me answering
the question about which students were
in room 463, because I could have
student records but not timetable
records.

An example of a database system of
this type is Microcobol’s Auto-Index.
This is a stand-alone information storage
and retrieval system (ISR for short). It
interrogates you to find out what data
formats, keys, etc, you want in the first
place, then it gives you a menu of possi-
ble actions — insert and delete records,
search on keys, sort on keys. In fact, it
has three types of key. The primary key
is purely arbitrary and refers to the
record’s physical location within the
file. Each record may then have up to
about five ‘key fields’. Records can be
retrieved on these fields and the file can
also be sorted on them. Suitable candi-
dates for key fields would be Name,
Date of Birth. Finally there are

‘attribute fields’. You can list a large

number of' possible attributes (nearly
200 on my version) of which an indivi-
dual record may have as many as ten.
The system keeps a list of which records
have which attributes. Finally, each
record has room for several lines of text
which could be anything you wanted to
include in the record.

The demonstration disk that came
with the program held a personnel file.
The primary key was the. employee
number, the sort keys were surname,
first name, date of birth, department,
and the attribute fields included things
like relevant skills (plumber, carpenter,
French, oil-wells). If a vacancy came up
for an electrician to work on an oil-well
in Algeria, you would first ask the sys-
tem to find all the electricians, select
from those all who had worked on oil-

or Arabic. Hopefully, it would then be
able to give you a list of suitable people.
Only at this point would you start
looking at complete records. You could
also ask it who had the highest salary,
because salary is a sorted field.

This sort of database is also known
as inverted and the process of listing
which records have a certain value in a
certain field is known as inversion.

Hierarchical

The same standards people who wrote
Cobol came up with the Codasyl exten-
sions to Cobol to define a standard
database. There have been attempts to
put this onto a microcomputer data-
base. There is, somewhat to my surprise,
a Codasyl database for CP/M. It is called
MDBS. It is expensive (nearly £11,000)
and slow on floppy disks, but it is worth
knowing about because it points up the
limitation of inverted files.

The major advantage is that a variety
of records can be kept. On the poly-
technic example, we could have records
on departments, students, staff, class-
rooms, courses. The logic of the system
goes as follows: The poly owns a set
of departments, each department owns
a set of courses and each course owns a
set of students. Each department also
owns a set of staff. But there are more
relationships than this. A staff member
owns a set of students, ie, all the stu-
dents he teaches. This will be some or
all of the students on one or more
courses.

A set is essentially part of a file.
The owner of a set and its members are
linked together by means of pointers,
ie, alongside the poly record is the
address of the first department record
(Accountancy), next to this record is
the address of the next department
record (Architecture) and so on until
the last department record which points
back to the poly record (just so you
know you’ve got to the end and haven’t
lost anything).

You’ve already discovered the first
disadvantage of this method — it’s
complicated. If you’re setting up a
large database, anything you do is going
to be complicated, but you probably
won’t want to be bothered on a micro,
unless it is important to you to be able
to link records of several different
types. If you do see a package which
permits you to define several different
types of records with a ‘this owns that
which owns the other’ relationship
between them, then it could well be a
Codasyl database.

Relational

The relational database is a theoretical
construction. The underlying work is
heavily mathematical — indeed a whole
new branch of mathematies (the
relational calculus) was invented to des-
cribe it. Although it works amazingly
in principle, it has proved difficult to
implement in practice. The intention
is to be able to relate any data item to
any other data item, with none of the
artificial limitations that are imposed by
the files and records of traditional data
processing. I should just be able to pour
all my data into the computer without
any presuppositions about relationships.
This means that I have to get rid of all
the assumptions that have already been
made, consciously or not, in my existing

system. This leads to the systems
analyst’s biggest hassle — getting the
data into fourth normal form, which
means that all the fields in a record are
dependent on ‘the key, the whole key
and nothing but the key.” and, more-
over, that there are no significant rela-
tionships between the subordinate data
items except their dependence on the
key. For instance, Name and Address
are firmly related in most people’s
minds, but if you are ever to be able to
change someone’s address then they
must not be related in the database.

I don’t propose to launch into a full
description here — there are plenty of
textbooks on database design that cover
the subject in the sort of detail that is
required to understand it. The impor-
tant point for the potential user is that
the relational database — if it truly
deserves that name — is not something
that can be set up by an amateur. Even
a small system requires a professional
data analysis — that’s even harder to
come by than a professional program-
ming job.

There are, however, several micro-
computer databases that call themselves
relational. I very much doubt if the
purist would accept them as such. This
hardly matters, because they will stand
or fall by what they enable the user to
do with his data. They are only likely to
be useful to the non-professional if they
are used for data which is already ‘nor-
malised’, ie, where you want to keep a
lot of straightforward records with a
minimum of analysis required to get
them into different types. The ones that
I have seen are not obviously very diffe-
rent from inverted file systems.

Conclusion

Successful implementation of a database
system depends on a clear understand-
ing of the records that are to be kept,
and the questions that are to be asked
about them. You may find, particularly
with an inverted file, that you can only
keep one type of record. If you have
several types of records with complex
relationships between them, you need a
hierarchical system or a network system
which is even more complex.

For the user, there is also a major
decision to be made, namely whether
the system is to be used as a stand alone
— ie, an electronic filing cabinet — with
its own data definitions and query pro-
cedures, or whether it is to be accessed
by programs for further processing of
the data. The type of database doesn’t
really matter here because all three
types could be interfaced to programs
or to their own query languages, or
indeed to both. Programming is gene-
rally managed by means of calls to
external subroutines to perform data-
base functions. Each call includes a
parameter list which includes such
things as the keys which are being
searched on, and the storage location
into which the answer is to be put.

One difficulty for the prospective
purchaser is that few of the software
salesmen have experience of databases,
which have been the preserve of big
machines until now. This means that
you are quite likely to find someone
who can’t answer technical questions.
However, it is probably just as effective
to stick to the pragmatic questions:
‘What sort of records can I store?’; ‘How

wells, then all those who spoke French

can I access those records?’
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WHY ARE
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CWPGUSTOMERS?

CWP s a long established service company
based in Rochester Row, London SW1.

C/WP Computers is an Apple authorised
level 1 service centre.

C/WP now offers

Persohal Computer World
readers the chance to

buy at its special prices.

Apple/Visicalc offer

£579.00

Apple 48K Europlus

Disc drive with controller £300.00

12” green monitor £140.00

Silentype printer £180.00

Visicalc 3.3 £100.00
£1299.00

VAT and installation extra

C/WP Computers
01-828 3127
108 Rochestes Row

London SW1P 1JP
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PET PRINT AT

One statement not provided
in PET Basic is PRINT AT,
which is very handy when
arranging screen layouts
without messing about with
TAB or cursor movements.
It can, however, be imple-
mented quite easily with a
small machine code routine
via the USR function. The
routine numbers the 1000
screen locations from 0 to
999 (which are a lot easier
to work with than 32768 —
33767) and enables not only
single characters, but comp-
lete strings and variables to
be printed at the required
locations. It does this by first
printing a HOME character
and then a specified number
of CURSOR RIGHTS leaving
the cursor at the correct spot
to print the next item.

T he machine code is
shown here residing in the
second cassette buffer but is

fully relocatable without

any alterations to the routine
itself, though the USR vector
in locations 1 and 2 must, of
course, be altered.

To load the routine, either
use the Basic loader program
or the machine code monitor
and then type:

POKE 1,58 : POKE 2, 3
Then, to print a string (A9)
at, say, screen location 840:
X = USR (840) : PRINT A%
The X is just a dummy vari-
able; its contents are not
used but USR will not work
without it. You can also use
a variable instead of the
number inside the brackets.
See the examples for more
details.

Care is needed when print-
ing on to the bottom line of
the screen (locations 960 to
999) as it can cause screen
scroll, but this can be sup-
pressed with a semicolon

after the string. Using
numbers over 999 will always
cause scrolling and over
32767 will give a SYNTAX
ERROR message.

Some changes will be
required for the routine to
work on new ROM or Basic
4 machines. I have shown the
changes for New ROMs but
Basic 4 users will have to
check the differences for
themselves.

Here’s an example to print
aten-string array in a column:
100 FOR Q=1TO 10
110 X = USR (15+Q*80) :
PRINT A¥Q)

120 NEXT

To centralise each string,

alter line 100 as follows:

110 X = USR ( (20 — (LEN
A$Q))/2) )+ Q*80) :
RINT A% Q)

David Viner

Old ROM listing:
2 A

David Viner

Changes for new ROMs:

033A 20 7 DO JSR DOA7 Floating-point to Integer conversion.
033D A9 13 LDA 13 print cursor

033F 20 D2 FF JSR FFD2 home.

0342 ‘E6 B3 INC Z B3

0344 A4 B3 LDY Z B3 Get Hi byte into Y reg.

0346 A9 1D LDA # 1D Set Acc as ‘cursor right’

0348 A6 B4 LDX Z B4 Get Lo byte into X reg.

034A FO 08 BEQ 0354 Branchif Xis0

034C CA DEX

034D 20 D2 FF JSR FFD2 Print a cursor right.

0350 E0 00 CPX #00  IsX zero?

0352 DO F8 BNE 034C No, then loop back.

0354 88 DEY

0355 DO F5 BNE 034C If Y is not zero then loop back
0357 60 RTS else exit back to BASIC

033A 20 9A DO JSR DO9A
0342 E6 61 INC Z 61
0344 A4 61 LDY Z 61
0348 A6 62 LDX Z 62

Basic loader for old ROM:
100 DATA 32, 167, 208, 169, 19, 32, 210, 255, 230, 179
110 DATA 164, 179, 169, 29, 166, 180, 240, 8. 202, 32
120 DATA 210, 255, 224, 0

130 FOR X = 826 TO 855 : READ Y POKE X,'Y :
140 POKE 1, 58 : POKE 2, 3

For new ROMs, change lines 100 and 110:

100 DATA 32, 154, 208, 169, 19, 32, 210, 255, 230, 97
110 DATA 164, 97, 169, 29, 166, 98, 240, 8, 202, 32

208

548, 136, 208, 245, 96
NEXT
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ZX81 TIPS

A problem with the ZX81’s
screen is that its constant
movement in memory and
variable line length makes it
difficult to see what is in it
by PEEKing. This short
routine reads the position of
the screen (R, C) into P:

10 PRINT AT R, C;

20 LET P = PEEK (PEEK
16398 + 256+PEEK 16399)
30 LET P=P* (P <> 118)
Line 30 is required to prevent
newline characters being
returned when the line has
not been extended as far as C.

Follow this procedure to
place a REM at the end of a
program so that even some-
one who has read this maga-
zine will have great difficulty
in removing it:

a) Before typing in your
program, type in a REM line
with your name, etc. in it;
b) POKE 16509,50;

c) Type in the rest of your
program.

The line is given a high line
number as opposed to zero as
line zero is always in the same
position in memory and
therefore can be unPOKEd.
The above method makes
sure that the line can only be
removed by either re-typing
the program into the machine,
or by a series of guesses to
the line’s position, which will
either crash the system or
corrupt the program.

Fans of spectacular
crashes may enjoy this series
of direct commands:

FAST
POKE 16400,0
and then press any key

Grenville Manuel.

MZ-80K
DISABLE

Phil Clark’s SAVE and LIST
disable commands (Novemb-
er ‘TJ’s") do in fact enable
them. The correct disable
instructions are POKE

4360, 1: POKE 10680, 1.
Orph Mable




NOISE FREE GRAPHICS ON
THE ACORN ATOM

The problem of ‘noise’ on
the screen of the Acorn Atom
when in graphics mode arises
because the plotting routines
and the-video generator
access the graphics memory
simultaneously. By sensing
when the video generator is
not using the video memory
and performing the update
during this period, graphics
routines can be written which
do not cause the ‘noise’
effect. In the Atom, bit 7 of
port C (BOO2H) (see page
194 of Atomic Theory and
Practice) is set low during
flyback; this gives a window
of about two milliseconds in
which to update the memory
without causing noise. This is
ample time for an assembler
program to update the
graphics memory.

The address of the Point
Plotting Routine used by the
Atom Basic.is kept in the
RAM (Locations 3FEH,
3FFH). By changing these,
it is possible to write a
replacement Point Plotting
Routine; this also allows a
‘front end’ tc be inserted,
ensuring that the Acorn Point
Plotting Routine is not
branched to until the start of
the ‘window’. The technique

can only be used when pro-
grams are run in the lower
text space, as the upper text
space also contains the screen
memory. The following is

an example of such a ‘front
end’. Note that it caters for
all graphics modes (including
colour). It is necessary to
call Subroutine ¢ after each
clear or colour statement in
order to reset the address of
the Point Plotting Routine.
The example program can be
used to draw random lines

in graphics modes 1-4. Large
graphics programs may be
noticeably slowed down, be-
cause a single-plot statement
may invoke the Point Plotting
Routine several times.
Animated graphics, therefore,
require careful consideration,
however, programs can be
structured to minimise the
delays. Assembler programs
(or routines) using the
technique described provide
a more effective solution
because more of the graphics
memory can be updated
during each ‘window’.

S J Dawes

90 DIM V(4
95 DIM LL {12)
97 FOR N-

103 DIMP (-1), Q(-1)

140 AND B002

150 BEQ LL1
160:LL2 LDA @#80
170 AND #B002
175 BNE LL2

197 AND @ #FO
198 BEQ LL11
200 CMP @4FO
210 BEQ LL3
230 CMP @4#DO
230 BEQ LL4
235 CMP @ #BO
240 BEQ LL5
245 CMP @ 490
250 BEQ LL6
265 CMP @ 450
267 BEQ LL8
270 CMP @%30
273 BEQ LL3
275 CMP @ $10
277 BEQ LL10
280 RTS
290:LLS JMP #F7AA
291:LL4 JMP #DFA0Q
292:LL5 JMP #F76D
293:LL6 JMP #DF88
295:LL7 JMP #F754
296:LL8 JMP #DF70
297:LL9 JMP $F73B
298:LL10 JMP #DF52
299:LL11 JMP $F6E2
300

310 NEXT N

510 IF A=0 C=64:D=48;GOTO p°
515 IF A=1 C=128:D=64:GOTO p
520 IF A=2 C=128;D=-96,GOTO p

532 GOTO 490
534p CLEAR A
535 GOSUB ¢

539 FOR I-1 TO B

545 NEXT I
550 END

601 RETURN
999 END

TO 2 (Loop for assembly)

130: LL1 LDA @ # 80 Synchronise with video

196 LDA #B0000 Determine graphics mode and branch accordingly

Return if invalid graphics mode
(Jumps to appropriate point-plotting routines)

490 INPUT “ENTER GRAPHICS MODE”’A
500 INPUT “ENTER NUMBER OF RANDOM LINES”B
(Set C and D for graphics)

530 IF A=3 C-128;D-192;GOTO p
531 IF A-4 C=256;D=192:GOTO p
540 DRAW (ABSRND%C),(ABSRND%D)

600c?#3FE=Q;7#3FF=Q8FFFF/256

With the recent fall in the
price of semiconductor
memory, it’s now necessary
even for penniless students
like myself to consider the
time when our ancient

8-bit micros will run out of
address space. This simple
modification to the Acorn
8k RAM + 8k EPROM
memory board, in conjunct-
ion with a single bit from an
output port, will stave off
the evil day for a while.

The Acorn board is a
Eurocard which carries 8k of
2114 static R AMs and has
space for two 2732 EPROMs.
In its normal configuration,
these two 8k memory blocks
must occupy separate areas of
address space. However, if
an extra control line is added
to switch between them,
the RAM and EPROM can
use the same 8k block. Such
a line exists on the S100 bus,
.where it’s known as
PHANTOM.

The idea is that system
software is stored in the
EPROM, which is normally
not selected. When it’s
required to use, say, a text
editor, a bit is sent to an out-
put port which turns on the
EPROM, thus deselecting the
R AM. The program can then
be copied-into an area of
R AM ‘which is not switched.
Toggling the output port will
restore the RAM which was
hiding behind the EPROM.
Such a system gives more
flexibility than would be
obtained if the text editor
was in an EPROM which is
permanently in the processor’s
address space.

The modification pro- -
cedure described here applies

 ACORN GHOST RAM

to issue 3 of the Acorn
board. The circuit which
actually appears on this PCB
is slightly different from that
which is given in issue 3 of
the Technical Manual. The
latter has not been modified
to include IC25.

The following changes
should be made:
1. Disconnect IC22 pin 9
from IC20 pin 3, connecting
it instead to IC20 pin 11;
2. Disconnect IC19 pin 12
from R AMSEL, connecting
‘it instead to IC20 pin 3;.
3. Disconnect IC25 pin 9
from +5 V , connecting it
instead to 1C20 pin 6,

d

[
|

PROMSEL

4. Disconnect IC20 pin 4
from.+5 V, connecting it
instead to a spare pin on the
Euroconnector.

The spare connector pin
goes to the output port bit
which is to switch between
RAM and EPROM. The wire
links on the board which
select the EPROM should be
altered to the configuration
shown in the diagram,

The wire links which select
the addresses for EPROM and
R AM should both be wired to
give the same 8k block. With
these modifications, the
board will appear as a single
8k block of RAM if the out-
put port bit is high, or a
block of EPROM if it’s low.
R Yomton

ITT 2020 MODS

Modification to suppress
‘Tramlines’ in Apple Hi-res
programs.

1. Locate chips B1 (74LS257)
and A6 (74LS166); these are
under the keyboard and will
necessitate taking off the
outer casing of the 2020 by
removing the screws in the
baseplate.

2. Remove chips Bl and A6,
or provide replacement chips
if you wish the process to be
easily reversible.

3. Carry .out modification
and linkage as shown in
diagram and replace chips.
Note: Leg 13 of Bl is no
longer located in chip

holder; leg 3 of A6 is still
located in chip holder.

4. The effect of this modi-
fication is to continue the
‘colour adjacent to the tram-
line through the tramline so,
in essence, the tramlines are
‘smeared out’. The resultant
effect is quite amazing.

5. For the ‘sophisicated’, a
hardware modification

called ‘Jailbreak’ is now avail-
able (£35.00 excluding VAT)
which physically changes the
ITT 2020 to give a 280 x 192
to dot screen in -Hi-res. Text
and low-res graphics are un-
affected.

Paul Jenkins

Chip located at Bl 74LS257.

Bl

Chip located at A6 74LS166.

A6
T4 Ls 257 \ 71.. LS 166 E

Leg 13

00

Leg2& 3
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'PRACTICE DRILL! EARTH{]
IS BEING INVADED {
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Galaxy Invasion

The newest and most exciting invaders
LRI type game yet! Cruel and crafty aliens

Tea o

retbOMGGRS attack Earth. You are the sole defender. o -

::::’:::;‘ As you fire your laser at the aliens AttaCk Force N | -’-’ L

£ they swoop down and bomb you. Dodge the alien Ramships and fire | ("*"sess
Exciting use of graphics! Must be seen. missiles to destroy them before they get wessuual

TRS 80 Level | & 116K Tape you. The alien Flagship uses his deadly "sceaees

Video Genie 16K Tape laser bolt to transform a Ramship into A= v i

another Flagship or into your ship’s

double. Look out! Destroy your double
superNOVA and you could destroy yourselif.
f&}«i‘x‘“ﬁ«««' TRS 80 Leveli & Il 16K Tape

J 3 Video Genie EG3003 16K Tape
J

MQWF Robot Attack ® -

Now t?e amaz'?g$§J;E€)0:2§iar§ade T A‘.“S =
i u

ggra'r:?ngoirny;)hu; middle of an aste?o'id beit! _I_“__SA____—/

Your only escape is to destroy them and
the crafty alien spacecraft! Blast them g \II.':velsc; 4 _" :: :: Iape
ideo Genie ape

with your laser, thrust, rotate or hit E
hyperspace to survive! The Newest and Most Astounding Arcade
T I1s1& 11 16K Tape Game that TALKS has just Reached Planet

RS80Levels! & e Earth. You can't help yourself. You haveto
Video Genie 16K Tape stop them at all cost. Don’t let up. Written

especially for high quality graphics you'll
‘Cosmic Fighter

MK simply be dazed and excited by the action.
Your fighter appears below a convoy of bbl N

Aliens! if you destroy them another set qo E MAN

appears who seem to be slightly cleverer . Watch out behind you!

than before!fSoon your spacekst:tion ) As you hurry through
nears but before you can dock the station the maze collecting

l

I

!

Ihavea... ... . microcomputer. 1

Please send me your soltwave catalogue (
enclose a stamped self addressed envelope.

" Pleasesendme. .. .............. - e [}

[

1

[}

1

comes qnder attqu! Sgrvi.valvis l:‘p to you! your energy
The excitement is just beginning!! modules you score points. Butdon'tlet th
: f sneek up behind them and neutralise them
Video Genie 16K Tape to gain extra points. Just keep a watch.
When they attack you they come in fast.
3" nﬂ“ﬂ"l“rﬂs TRS 80 Levels | & Il 16 K Tape
Video Genie 16 K Tape
3-D means that as you wander througtVthe mazes and bualdmgsA" -rapes
perspectlve format as though you were actually there! This “rat’s (N I THE ESSENTIAL SOFTWARE COMPANY
eye” view adds an entirely new dimension to adventure. (Viscounti Ltd.) 01-837 3154
English language commands can be entered at any time to manipu- 47 Brunswick Centre, London WC1N 1AF
cated. Dozens of objects are scattered throughout the mazes and
buildings. You can pick them up, burn them, throw them, etc. You |m=
may need the sword to fight of an ugly little man. Or a steel rod to =

TRS 80 Levels| & 11 16K Tape Gobblemen catch you. If you are crafty,
Just don't lose your nerve.
full screen graphic display constantly shows your position ina FEREE SECpIltooR TowL S o=t L
late your environment. The command sets are extensive and sophisti-
hold apart crushing walls. Deathmaze 5000 and Labyrinth allow the

apef1

e e

| enclose a cheque/ postal order for € .
Iplus 50p post & packing)
Signature ............. 0a00000060a0000 Bak 45550
NGRS R R i s L P .

traditional one and two word commands. Asylum incorporates our
Advanced Language Interpreter (ALl), which allows full sentence

ASYLU

AAIOSS . ... I':,f
: Inpl}t Postcode . [
. ' Deathmaze and Labyrinth consist of over 550 locations! Pp——— L. it
‘Asylum tops 1200 locationst Lo = - - |
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SIMPLE RESET SWITCH FOR PET

Reset switches are readily
available for large key-
board PETSs, but I was
unable to find one to use on
my small keyboard PET,
upgraded with new ROMs
and extra memory.

James Strasma’s article
in the September 1980,
issue of Kilobaud Micro-
computing, together with
information from Nick
Hampshire’s PET Revealed
and the old Commodore
PET Users’ Handbook
provide the answer to the
problem. A reset switch can
be made from a small DPDT,
double biased, centre-off,
gold contact switch, a 1/8
Watt 1KR resistor and four
lengths of thin, flexible,
insulated wire.
1 The Theory. On switch on,
the 6502 reset is held low so
that it can go through its
housekeeping and memory-
checking routine and then
advertise its parentage and
tell you how many bytes are
free for you to mangle in
your programs. The timing
capacitor on the NE555 then
charges up and sends an out-
put pulse from pin 3 and PET
then is in its Basic mode.
Any attempt to physically
connect the reset pin to
earth to persuade PET to
reset may take out some
gates. Parallelling the 1.0uF
timing capacitor, connected
to pins 6,7 and earth of the
555, with a 1KR resistor to
discharge it, will convince
PET that it is power-up time
and send it into its normal
routine. This will lose all pro-
grams except those nestling
in the protected womb of the
second cassette buffer,
Owners of old ROM PETs
may find this preferable to
subjecting the electronics to
shock by switching the power
off and on. If PET senses
that pin 5 on the User Port
is grounded via pin 1 on
power-up, it will go into its
diagnostic routine rather than
into its normal one,. If new
ROMs are fitted this means
that PET will enter
TIM(monitor) at ‘call’ (C*).

Putting these two together
enables us to devise some
hardware that will restart a
ruminating PET without
switching off the power and
also preserve programs (unless
the crash was such that it
mangled the program).
2 The Hardware. Procure a
DPDT, double-biased, centre-

off, gold contact, switch and
note which terminals are
shorted in the up position
and those shorted in the
down position. Above all,
check that there are no
connections made when the
switch is in the normal
centre-off position. Mount
the switch on the side panel
of PET or in an outboard
box.

Fit a temporary connector
to the outside of the User
Port and note how much
connector track is free on the
inside of the port. Solder a
twisted pair of flexible leads
to pin 1 and pin 5 of the
User Port. Remove the out-
side connector. Solder one of
the leads to one central pole
of the switch and solder the
other to the terminal that is
shorted to it with the dolly
in the ‘up’ position.

Switch PET on while
holding the reset switch up.
PET should go into the
monitor if new ROMs are
fitted.

Next, find the NE555,
which is the only eight-
legged IC on the board just
to the right (as you look at it
from the front) of the power
supply chips on the left hand
side of the board and behind
the ROM/RAM areas. Just
behind and to the right of
the 555 is a 1M resistor
soldered flat on the board
and lying parallel to the front
of the board. A 1k should be
taken to the other centre
pole of the switch. The
terminal that is shorted when
the switch is ‘down’ should
be linked to a convenient
earth point on the PET.

The metal straps holding in
the cassette have convenient
screws to which leads may be
attached firmly.

Switch on PET, then press
down the switch. PET should
go into its normal ‘switch-on’
routine and display its normal
logo. This is the modification
that owners of old ROM
PETs could do to provide a
restart without turning off
power.

3 Testing. Type or LOAD a
small program into PET.
Send PET into an introverted
introspection of its own
innards by a SYS command
to a non-existent program

or to aloop in ROM. When it
is well and truly away in a
land of its own, press the
switch down for a brief
period and then press it up

until PET displays the
pointers in its monitor. Type
in ¢;” (RETURN) to force
PET to ask you what you
think you are doing, by
displaying a ‘?’. Move the
cursor to the figure below
the Stack Pointer (SR) and
alter it to ‘FF’ (RETURN).
Exit from the monitor by
typing ‘X’(RETURN). If
you now ask PET to LIST
you should see your original
program there.

4 Warning. Always com-
pletely disconnect PET from
the AC mains before opening
it up and make sure it is dis-
connected between each test.
Although the total cost of
the hardware is around £2,
you could cause a lot of
expensive damage if you
short out tracks with solder
splatter or pieces of swarf
and wire or if you lift tracks.
by applying too much heat

sure that you are not carrying
charges of static electricity
when you touch the board
and your soldering iron
doesn’t leak any appreciable
charges. Before you put the
screws in, make sure that
there are no bare pieces of
wire showing on the flying
leads by using sleeving or
insulating tape. Keep wires
away from the heat fins on
the regulators as these do
sometimes get very hot in
use.

Bibliography. Strasma, J
(1980), ‘Add a Reset Button
to any PET’, Kilobaud
Microcomputing, September,
pp 36-37; Commodore,
(1978?) PET Computer
Users’ Handbook, pp 87-88,
99-100; Hampshire, N
(1980), The PET Revealed,
Nick Hampshire Pub, pp
168, 84, 83, 4, 5, 30.
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l@ In association with Kent Barlow Information Associates
present

The Database Management and Informatlon Retrleval 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

Reco‘rﬁmended Retail Price £310 (excluding VAT)
Dealer enquiries welcome.

* k .
CP/M fs a trademark of Digital Research. Telephones: (01) 580 7693/4 Telex: 264419
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CP/M SCREEN MODS

There are many command
files supplied as a standard
part of the CP/M operating
system. Two of these, ED and
DDT, are designed particular-
ly to handle and display text
and data. One drawback of
these two programs is that
they both expect a VDU
with a screen format of 24
lines of 80 characters. Small-
er formats can lead to fold-

ED P- command

This command prints a page
of text on the screen and is
normally set to print 23 lines,
the 24th line displaying the
prompt. The following locat-
ion should be changed to

over of datalines and to
lines being lost when the
screen scrolls during output.
The particular commands
that produce these effects are
the P command in ED and
the D and L commands in
DDT. The following modific-
ations can be made to adapt
the two programs to cope
with different screen sizes.

reduce the number of lines on
a page.

The address above is for ED
2.2. The appropriate address
for ED 1.4 is 161CH.

Location 0ld Data
17DBH 17H
17DBH 17H

New data
OFH 16-line screen
ODF 14-line screen

DDT D- command

There are two changes that

can be made to this command
- reduce the number of bytes

printed on one line and

change the default block size
from the usual 192 bytes to
a smaller number.

The number of bytes per

line is controlled by checking
for overflow from the lowest
four bits of the address
counter. By changing this to
test for overflow from the
lowest three bits, only eight
bytes will be printed on one
line instead of 16.
The same address is used in
both DDT 2.2 and DDT 1.4.
If no end address is spec-
ified in the D-command, a

default block size of 192
bytes is assumed. After the
previous modification has
been made it is necessary to
reduce the default block size
significantly. The size should
be reduced to 96 bytes for a
14-line screen or 112-bytes
for a 16-line screen. The
following address must be
changed:

Location ‘0Old data
0A15H OFH
Location Old data
09EDH OBFH
09EDH OBFH

New data
07H 40 or 64 chars/line

New data
05FH 14-line screen
06FH 16-line screen

DDT L-command

As in the D-command, if no
end address is specified in
the L-command, a default
value is assumed. This affects
the number of lines displayec
on the screen and not the

amount of memory disassem-
bled, the default value being
11 lines. This value can be
increased for a 16-line screen
or indeed for a 24 line screen

Location Old data
09BCH OCH
09BCH OCH

New data
010H 16-line screen
018H 24-line screen

J Baraclough

UK101 REVERSE

Here is a fairly simple mod-
ification, using four ICs to fit
reverse video to the UK101/
Superboard computers.

On these machines, CHR$
(96) is a ‘space’ and this
character can be conviently
used as a software switch to
produce reverse video. Two
of the ICs, U101 and U102,
are used to detect the presence
of this character for display.
The correct code produces
a low going pulse at U102 pin
8. This is used to toggle a
flip-flop in U103. The output
of this flip-flop is used to
control the inversion of video
in U104 a and b. One output
is used to control the existing
video output of the computer,
while U104 a and b invert the
video signal. The reverse
video is turned off at the end
of each VDU line by the line
sync pulse from U70 pin 12.

Some games use CHR$
(96) as a second space and
this is where U103a comes in.
This is set or reset as required
by using some spare outputs
of a memory decoder on the
computer board. By setting
this latch, reverse video is
turned on: resetting inhibits
it. The decoder outputs used
read or write to a non-exist-
ent block of memory at
D800H, so that by PEEKing
or POKEing to this location

(55300 decimal), the reverse
video can be turned on or off.
The circuit was built on

a 2in x 2in piece of Vero-
board, and mounted in the
space above the MPU using
double-sided foam sticky
tape. The only modification
to the main board is to re-
move U70 and to carefully
bend pin 5 horizontal. The IC

can then be replaced. The
connections to the main
board were done by very
carefully soldering direct to
the required pins of the ICs
(not a job for the nervous!).
The facilty can be used
quite simply by assigning
CHR$(96) to a variable, and
then using this to turn the
inverse video on and off, ie:

10 R$ = CHR$ (96)
2...

30...
1000 PRINTERS;“TITLE”; R$

POKE 55300, X
turns reverse on |
X=PEEK (55300) turns it off
On the diagram, 70/12
means U70 pin 12, etc.
A Rowsby

U101 U102
24/10 1 2 1

24/3 3 4 2
246 13| > 12 3
2513 5 6 4

26/10 11 10 5

20/14 Yoo

25/3 11
25(6 12
24/13 9 8 6
U103a
5
20/10 1[on B

U101 7404
U102 7430
U103 7474
U104 7401

70713
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The last decades of the 20th century
will be remembered as an era of new
departures. The concentration on reduc-
ing our calorific intake has created the
new cuisine; the search for alternative
energy sources is harnessing the sun and
the sea; interest in the paranormal

million machines installed worldwide.
Apple began in a garage in 1977 and has
sold 300,000 machines. The micros of
two years ago have already been super-
seded by second generation micros: the
micros of today will be superseded by a
third generation in another two years.

FRAMES OF REFERENCE:

A DP MANAGER’S
GUIDE TO MICROS

computer manufacturer’s own line. The
computer professionals who ignore
these trends are heading for a future
dole queue; the DP manager who turns
away is on the road to early retirement.

In August last year, IBM announced
its Personal Computer and, overnight,

may be heralding a
new science; the pol-

Many series have been written to introduce microcomputers

micros were not just
fashionable but res-

arisation of political
parties is creating new
politics; the departure
of the war generation
is breathing fresh air
into business and ind-
ustry; and the arrival
of the microchip is
the start of new com-
puting.

By the end of the
80s, computers will be
as commonplace as
calculators were at the
end of the 70s, By the
end of the 90s, we
will be living in a com-
puterised video soc-
iety. The combining
forces of computing
and communications
technology, the devel-
opment and sophistic-
ation of existing chan-
nels — television, tele-
phone, telecoms, vid-
eo and microtechnol-
ogy — are inexorably

to the new computer user; some are valuable to computer people
as guides to micro computing, but none are addressed to the
computer professional’s dilemma: how to manage in the micro
age when technology is developing at a bewildering pace, micro-
computers are sprouting everywhere in user departments and
no one is quite sure where micros stop and mainframes start.
For the last four years Alan Wood, who is associated with four
microtechnology companies and came to micros from a
traditional DP background, has been installing micro systems
and advising large firms on micros. This series reflects his own
continuous adjustment to micro shock and the practical
applications of microtechnology within the existing computing
framework of the large organisation. It has been written
expressly for the heads of management services, computer
managers and computer professionals in user and supplier
companies. Its object is to provide a framework in which the
rapid developments in microtechnology can be placed and
viewed in the context of other computing. It provides pegs on
which the professional can hang information and it includes
guidelines for the application and control of microcomputing.
Such is the pace of development that those responsible for
establishing strategy face the necessity of a continuing review
to assimilate the impact of the new technology on their plans.
The series provides a useful start to the process of
assimilation and, for those who have already begun, a valuable
second opinion to confirm and sometimes question their views.

pectable. Apple Com-
puter, the company
that had rocketed to
a billion-dollar stock
exchange valuation in
just four years, wel-
comed the announce-
ment by taking a full
page advertisement in
the Wall Street Jour-
nal. DP managers, ea-
ger that micros were
a passing fad or that
IBM would come up
with an answer to the
upstarts, had one of
their wishes fulfilled.
The burgeoning soft-
ware industry got its
biggest lift since un-
bundling with the in-
formation that the
IBM machine would
come with industry
classics — Microsoft
Basic, Personal Soft-
ware’s Visicalc and the
Peachtree accounting

moving us towards a

21st century lifestyle
previously regarded as science fiction.
These changes mean radical alterations
in our lives and, particularly, in our
work. Everyone will have to go back
to school, and keep going back to
school, to keep pace. But the school
will be in our homes and offices in the
guise of a terminal on which we play
videograms for passive learning and
programs for participative learning.
Computer professionals will have to
learn a new trade and keep on learning
to stay in touch with, and find a place
in, a technology-led revolution. In old
computing, you could learn your ICL
1900 and IBM 360 and be sure they
would be around for ten or more years.
With some refreshing seminars it was
relatively easy to keep pace. The arrival
of minicomputers from DEC, Data
General, etc, hotted up the pace and
somé DP people took a long time to
adjust to interactive computing. But the
pace of mini development is positively
pedestrian compared to micros. The
micro industry only started in 1975,
yet there are now more than two
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packages. The market

PART 1:
MASTERING
THE NEW
COMPUTING

When micros started, there was no soft-
ware available. Now there are thousands
of packages, several hundred of which
are technically excellent and only cost
hundreds of pounds. The cost of
developing some systems on micros
has been cut by 75 per cent in two years
with the arrival of development aids.
And we have achieved more portability
of software and skills in the micro
industry in a few years than has ever
been achieved even within a traditional

for hardware and soft-
ware took a quantum leap with the
promise that IBM would put its Personal
Computers everywhere there were elect-
ronic typewriters and terminals — and
a few other places besides.

Dramatic though the impact of the
IBM announcement was — the sales
equivalent of the Pope endorsing
birth control products — it only set the
seal of approval on an industry already
well developed with missionary zeal by
accolytes of such strange gods as Tandy,
PET, CP/M and the S100 bus. Moreover,
far from answering the DP manager’s
prayer to conformity, IBM’s entry into
micros is one more development which
will further fragment, if not shatter,
the Holy DP Empire as computers
become as easy to use and as access-
ible as cars. We are only a small step
away from taking 50 megabyte video
discs and video input cameras right out

‘of. ‘Tomorrow’s World’” and into our

offices, thereby decimating two of the
largest remaining costs — bulk storage
and file creation — that are a deterrent
to mass computerisation.




~ megabyte) plus 10 megabytes of storf_J

After the early pioneering days when
they were the catalysts for change,
data processing departments, like their
mainframe suppliers, have been resist-
ant to new technology. In the late 60s,
the emerging timesharing services were
first taken up by users, with DP dragg-
ing along some years later. In the early
70s, the suitability of minis to inter-
active applications attracted users
frustrated with mainframe inadequacies.
Many bitter battles with DP depart-
ments ensued, although those same
departments are now bringing in the
super-mini to replace obsolescent third-
generation mainframes. When word
processing arrived in the late 70s, DP
managers again turned their backs and
referred the problem to O & M, or those
responsible for office equipment. After
all, word processors were only replace-
ments for electronic typewriters,
weren’t they? Many companies now
looking at integrated office and data
processing systems are regretting DPs’
early laissez faire  attitude towards
word processing.

DP departments have fallen behind
again with the introduction of micros.
Computer managers are finding to their
embarrassment that they know less
about the subject than users in their
companies, The number of DP depart-
ments with their own micros is still in
the minority. When micros first began
to see the light of day in the UK, few
DPMs noticed them. As the publicity
bandwagon for PETs and Apples got
rolling, they had little impact on DP.
Today, computer people still often
associate the word ‘micro’ at worst
with a trivial games playing device and,
at best, with a super-calculator. Too few
DPMs have reconsidered or altered their
computing strategy, set up micro groups
or got seriously to grips with the
technology that has already turned
the computer industry on its head and
will progressively do the same to those
making their careers in it. It is users who
again have pioneered the application of
microcomputers and, just in case there
are residual feelings that what they
are doing is trivial, it is worth pausing
to quote some facts.

— Fact 1: You can save thousands of
pounds on timesharing bills and increase
productivity by using micros now for
budgetting, forecasting, linear pro-
gramming, PERT, modelling and other
management tasks.

— Fact 2: Forunder £10,000, you can
purchase today a 16-bit desktop comp-
uter with 256k RAM (upgradeable tol
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SYMBOLIC DEBUGGER

This fourth generation version of our reliable, Z-80
native code compiler adds the two features
professionals ask for:

& SWAT™—an interactive symbolic Pascal debugger
that allows easy error detection.

¢ Overlays—that allow larger programs to run in
limited memory.

A compiler for Professional
programmers

Pascal/Z is a true Pascal. It closely follows the Jensen
and Wirth standard with a minimum of extensions
designed to aid the serious program developer in
producing extremely compact, bug-free code that
runs FAST.

Pascal/Z gernerates Z-80 native code that is ROMable'
and Re-entrant. Permits separate compilation, direct
file access, external routines and includes a relocating
macro assembler and Microsoft compatible linker.
And code written for Pascal/Z is fully compatible
with I‘PAS 8000, our new native code Pascal compiler
for Z-8000, to guarantee graceful migration to

16 bit operation.

Get “The FACTS about Pascal”

Confused about which Pascal to buy?
Pseudo-code ... Native code...M, MT or

2?7 Compare the unbiased benchmarks

in our new booklet. Don't buy a Pascal
compiler until you've read it.

Call us for a free copy:
AVAILABLE IN SEVERAL
FORMATS INCLUDING

SHARP MZ80 B
SUPERBRAIN

IBM 8~
DOUBLE PRECISION
INTEGERS FOR

(s
BUSINESS ALSO
- / AVAILABLE

maca (J000erRySICInS wi .

"MAKING MICROCOMPUTERS FOR THE '80s "

Ithaca Intersystems (U.K.)Ltd. .
Coleridge Road London N8 8ED Phone: 01-341 2447 Telex: 299568
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MICROLINK
Interface for

yvour Commodore or
Hewlett Packard
Computer.
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The MICROLINK interface has been designed for use in laboratory
environments where acquisition and processing of data from a variety
of sources is required. MICROLINK is a modular system consisting of a
mainframe incorporating the IEEE-488 interface and a power supply,
and a cabinet holding upto 17 modules-this means that the interface
can be configured for your precise requirements.

Modules for signal acquisition:

AN-1, AN-1D single-ended and differential analogue voltage
conditioning modules.

A-8D, A-10D 8 and 10 bit analogue to digital converters.

HSC, HSM high speed clock and multiplexer where rapid
sampling is required
(up to 10 kbytes/sec).

Modules for experimental control:

RR-8, HDR-4 reed and heavy duty relay outputs.

CcC-8 8 contact closure or logic level inputs.

UDC up/down counter (for counting logic pulses).

Modules for data collection from instruments:
BCD-8 8 decade BCD input.

Modules for signal generation or displays:
8D-A 8 bit digital to analogue converter.
SCOPE 2 channels + trigger for oscilloscope displays.
8D-XY 2 channels + pen lift relay for analogue XY plotter.
Modules for specialist applications:
TIM millisecond timing.

heart rate monitoring.

neural pulse histogram data collection.

HR
NHI

6 Lower Ormond St.
Manchester M1 5QF. UK.
Telephone:

061-236 1283

Write or telephone with
details of your application
and we will be pleased

to quote for the
appropriate
configuration.
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The DPM'’s micro survival kit

a personal computer, eg, Apple or SuperBrain

some packages: Visicale, Wordstar, Datastar

a Micro Project Manager in your department

Byte, Personal Computer World, Infoworld, Electronics

The Mighty Micro (for stimulation), Osborne series (for
detail), Zak’s Your First Computer (simple introduction), this

a microsystems company as advisor and supplier

register of all micros and applications in your company
pilot stand-alone and comms-to-mainframe projects
courses on micros for DP department staff and users
computer thinking and five year plan to incorporate new

and the processing power of a PDP
11/44.

— Fact 3: At one half the cost of the
conventional mini, you can replace a
24-station shared processor minicomp-
uter with a 24-station local area micro
network and give every user his own
processor.

Some DP people have recently
embraced micros with all the enthusiasm
and blinkered vision of new converts,
neither looking to the left of them at
the weaknesses in the current machines,
nor to the right of them where they
would find first generation micros being
superseded - by second generation
machines. Others have stood back and
watched their users get on with it,
waited, and sometimes prayed for them
to fall into the snakepit of undersizing,
inadequate software and hardware
breakdowns.

Once some pegs have been establish-
ed on which to hang and relate infor-
mation, the transition to new technology
is- achievable for those who want to
make it. Apart from their physical‘size
and the software available, 8-bit micro-
computers have similar power and
memory size to those old 1401s,
although they are used in interactive
rather than batch mode. Working in
micros is also like very old computing,
providing closeness of the systems work-
er to the machine and to the user. Most
micro systems are implemented by one-
man teams working directly for a user
and employing prototyping techniques.
Few micro projects need more. than
three or. four -people, or a timescale
greater than six months. Micros lend
themselves to rapid interactive develop-
ment (compute time on micros is amaz-
ingly cheap compared to mainframes)
and the use of development aids. to
prototype systems. You can easily show
the user what his screen will look like
before you implement his systems.
A partnership with the user is formed
during the development stage and the
systems engineer, who-designs, programs
and uses software tools, also trains the
user to run his systems after complet-
ion. The user will typically go on to use
some of the tools, report writers, sorts,
etc, to access his system. In micros we
were reversing the trends we started 15
years and more ago. We are giving users
back their filing cabinets — but auto-
mating them first.

The DPM'’s micro
survival kit

The first law of survival is education.
Read some books on micros, such as

The Mighty Micro and Your First
Computer. Obtain magazines regularly;
eg, Personal Computer. World, Micro
Decision, Electronics, Interface Age
(the last two are American). Attend
courses on micros, preferably of the
workshop variety. Obtain - a . personal
computer and ‘either use it. in your
office or, until the embarrassment has
worn off, at home. With your personal
computer, say an Apple, an Osborne or
a Superbrain, acquire some packages.
A good shopping list- will include word
processing (Wordstar, Magic Wand) a
rows-and-columns . product (Visicale,
SuperCalc), an information manager
(Selector IV, Datastar). You should also
include in your repertoire the industry-
standard languages, Microsoft Basic and
Micro Focus CIS Cobol. The next
sensible action will be to appoint one of
your bright young staff to take a special
interest in micros. If you' are a manager
in a large company, a micro group with
a team of people will be needed. Then
you should find a microsystems
company and - professional dealer from
whom you can obtain sensible advice,
buy equipment software, training and
support services. The best dealer
companies operate ‘as surrogate micro
departments and their- resources are
drawn on as and when needed.

Micro strength

Whatever we say about micro limitations
today becomes quickly dated. The 32-
bit Mainframe Micro has already been
announced by Intel. The 16-bit Mini-
Micro is with us. In 1980 the norm was
a 48k RAM single .user, 8-bit micro.
In 1981 the four-user, 256k- RAM and
10 ‘megabyte micro became ¢ommon-
place. In 1982, the powerful 16-bit
machines put-a megabyte ‘of memory
on the desktop. These will be followed
by revolutions in storage, most exciting

of which, the video disc, could provide
offices with storage for as little as £1
per megabyte! ‘

The outstanding advantages of ‘to-
day’s micros ¢an be summarised as:
a) low cost, (b) rapid delivery, (c)
minute size and (d) software availability.

The low cost of micro systems is not
due to the fall in processor prices alone
but also comes from the collapse ‘in
peripheral prices, brought about by the
microchip itself and the massively
increased sales it has engendered. In the
space of two years, some printer prices
have fallen to one third their former
level and visual display screen - prices
have been chopped in half. You can buy
an 80-cps, 132-column printer -for
£595 and a VDU for as little as £395.
Nor are these shoddy goods: NEC,
Ricoh and Epson printers have 'the
traditional Japanese reputation for
reliability. (It is significant in this regard
that many American suppliers are badge
engineering Japanese products as part of
their own offerings!).

The second virtue of .the micro is its
ready availability. The waiting times
associated with mainframes or even
minis simply do not apply in the micro
industry. The small personal computers,
Apple, PET, Tandy, Sharp, are instantly
available. The more powerful business
machines are delivered typically ten to
30 days from order. You could put in a
local area network to replace a mini in
30 days and some companies have done
so. This rapid delivery really does en-
courage the use of microcomputers
and assists management to make things
happen quickly. Users are universally
fed up with the tediously long time it
takes their. computer departments to
deliver systems.

The third virtue of the micro is its
minute ‘size. When you can literally
put a computer on your desk, the saving
in space is significant. And" with office
rentals ever on the increase, the cost of
the space is no small consideration.
Micros will continue to produce.greater
power in smaller spaces. The practical
limitation is the size we humans need to
read in comfort and, until voice entry
becomes the norm, keyboards have to
fit fingers.

The fourth virtue of the micro-
computer is the software library avail-
able to achieve practical working systems
in a very short space of time. Most
micros are used with existing packages
and development aids, and the number
and sophistication of software products
is growing daily. The low cost of micros

copies. -

Digital Research.

boat, Personal Software.

processor.

Things | wish | had known five years ago

1.  CP/M (Control Program Microprocessor) would became the de facto
industry standard micro operating system and sell more than 250,000

2.  Apple Computer would sell more than 300,000 machines and be valued
at over one billion dollars on the New York Stock Exchange.

3. Peripheral prices would quarter as new technology cut costs and volume
sales when new markets-took hold.

4.  Systems Software.-Manufacturers would become the norm for the
supply of operating systems and languages, eg, Micro Focus, Microsoft,

), Software Publishers would sell packages in tens of thousands, eg, Life-

6.  Chip prices would fall from £8 for 4k dynamic RAMs to 80p for 16k
dynamic RAMs; from £40 for an 8080A processor to £3 for a Z8BOA
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also means you can use them in dedicat-
ed development, an approach which
improves programmer productivity.
Some DP departments have found that
it is cheaper and quicker to employ
micros for Cobol program development
and subsequently transfer the programs
to their mainframes.

Micro weakness

What are micros notgood for? Presently,
the practical disk storage limitation of
the microcomputer is about 100 mega-
bytes. Micros are generally not suited
to large file handling and manipulation.
The software is not available for such
applications, nor is suitable hardware.
Neither are micros suited to the bigger
multi-user applications. The operating
systems on micros are not yet good
enough to handle dozens of terminals
with high transaction volumes. However,
the low cost of micros has led to a
completely different solution to the
multi-user need: the local area network.
On a local area network each user gets
his own processor and shares the central
disks and line printers. Local area net-
works are still limited in their disk
capacities — around 200 megabytes
but these boundaries will soon be
extended. A local area network is a real
alternative to the multi-user mini, being
both cheaper and more resilient.

The main weaknesses associated with
micros are not technical. The greatest
problem is that the proliferation of
micros in larger companies is likely to
lead to a liquorice allsorts of machines
and incompatible systems. The pro-
liferation can also produce a terrible
waste in expensive man time as new
users re-invent the wheel. Moreover, the
tendency to put micros in the hands of
undisciplined users can create embarrass-
ing situations when a member of staff
leaves a company and he or she is the
only person who knows the system. It is
essential that companies have a planned
strategy for microcomputing to minimise
waste, insure against expensive errors
and get the best out of the new tech-
nology.

Strategy for
microcomputing

Medium and larger-sized organisations
should establish a strategy for micro-
computing which sets the new techno-

5
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Microsoft Basic:

Micro Focus CIS Cobol:
Digital Research:

Bell Labs:

UCSD Pascal:

Software gateways to the future

Available on: 8-bit 8080, Z80, 6502; 16-bit 8086,
M68000, Z8000

Under: CP/M, MP/M, Xenix (Unix)

Available on: 8080, Z80, LSI II, 8086, CP/M,
MP/M, Unix, etc.

CP/M single user operating system; MP/M muliti-
user operating system.

Unix, C and derivatives: multi user development
and operating environment

For portable software packages.

logy in the context of what is already
in their companies. Such a strategy
will include policy guidelines which are
revised annually. It will consider in
depth and detail the positioning of
microcomputing in relation to main-
frames, minis, word processing, time-
sharing and communications. It will
express standards for microcomputing
with special reference to software.
It will insist on a fast response to user
needs and a mechanism that produces
a fast response, without which disillu-
sioned users will find their own way to
microcomputerise. It will establish
criteria for justification and payback
on microsystems. (Micros are typically
written off over three years and show a
payback in not more than two years.)
It will contain an action programme to
educate DP staff and users to implement
pilot systems.

The software gateway

DP has been consumed for many years
with applying hardware standards or
standardising on particular manufac-
turers’ equipment. In microcomputing,
it is far more important to establish
software standards, and to use existing
tools and packages, than it is to
establish hardware standards. It is likely
that the hardware you will be taking on
in three years time will bear little
relationship, except in the software
which runs on it, to that which you
have today. In implementing systems on
micros, it is important to start with the
user requirements and not with the
hardware you have. It is not a case of
how one can implement this system on
one’s ICL or IBM machine under such
and such operating systems and
language; rather, it is very much a case
of finding the shortest software route to
solve the problem. What package fits the

bill? Or what development aids are
available to speed the implementation?
And if you are using programming
languages, then it should be either
Microsoft Basic, CIS Cobol or Pascal, to
provide you with a gateway to future
technology. These are the industry-
standard languages and if you use
others you do so at your own peril.
Not only will you be investing time in
learning, but you may be limiting your
future options and tying yourself into
obsolete technology. For the first time
in the history of computing, computers
are being designed to fit the software
available not vice versa. The semi-
conductor manufacturers, Intel, Zilog
and Motorola, have adopted Unix both
to get their 16-bit technology to market
faster and to provide a route to their 32-
bit offerings. CP/M, the single user
operating systern from Digital Research,
has sold in millions and is the industry
standard. Its multi-user brother, MP/M,
is being adopted by many of the
commercial manufacturers both for 8-
bit and 16-bit multi-user applications.
There are other operating systems,
including the manufacturers’ own. But
all the independent operating systems
worth using have also got Microsoft
Basic and CIS Cobol on them. The
IBM machine comes with Microsoft
Basic; CIS Cobol is generally available
on MP/M and Unix. These languages
provide a genuine software gateway to
the future.

Hardware standards

The most common processor for hobby
computers is the Mostek 6502, used in
the Apple, PET and Atari. All these
machines have their own languages and
operating systems. Software written on
one is not readily portable to the
others. They are at their best when used
tor education, numeric applications, low
volume files and word processing. They
are most often employed by using exist-
ing packages and tools.

By far the most popular processor
for business microcomputers is the Zilog
Z80. This contains the instruction set
of the Intel 8080 and is compatible
with it. CP/M runs on the Z80 and
8080, providing access to a vast range
of software. Z80 machines have
commonly been adopted as the standard
to provide portability of expertise and
software in the larger company.

The Z80 computer comes in two
implementations: the S100 bus version
and the ‘own bus’ version. The bus is
simply the internal communications sys-
tem of the computer. The S100 bus has
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100 common communications or
connecting lines. It provides the facility
to plug in additional hardware cards,
much as you can plug in three-pin plugs.
Some microcomputer suppliers have
developed their own bus structures, eg,
Altos, Intertec, and Zilog. A greater
number have adopted the S100 bus,
which has now been taken up by the
IEEE and become an international hard-
ware standard. Manufacturers using the
$100 bus include Dynabyte, Cromemco,
Micromation, North Star, Industrial
Micro  Systems, Comart, Vector
Graphic. Single or own bus machines
have a reputation for greater reliability
and are simpler, but it is more difficult
to change their configuration. S100-bus
machines are easy to re-configure and
you can add or change their internal
boards very readily. They also have
access to an ever-growing variety of
additional hardware: colour graphics,
viewdata, emulation and other plug-in
boards. Some newer implementations
of the S100 bus are more reliable than
the older machines.

So far, we have been talking about
8-bit processors, processors that will
continue to be useful for some time
to come. The newer 16-bit processors
are just coming into the market place
and it isn’t yet clear which will become
the industry standards as the Z80
became the 8-bit standard. It seems
likely, however, that the Intel 8086
and Intel lookalikes are going to capture
the early volume market. Several of the
existing suppliers, Altos, Micro V and
Vector, have opted for Intel. Cromemco
has switched to the Motorola 68000 and
so, it is rumoured, has Apple. It seems
probable that Intel will get the lion’s
share of the market and Motorola seems
set to pick up the more sophisticated,
but less voluminous, portion. Zilog is
presently showing third, with its own
computer and most notable Z8000
machine available.

The profusion of processors, both
8- and 16-bit, emphasises the need for
managers to establish software stand-
ards. All these processors can be pro-
grammed with the languages already
mentioned. If you want rapid imple-
mentation of an interactive system,

(;y)é.f‘—ld;miF-
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Microsoft Basic is a good choice. If you
want good file handling and processing,
as well as maintainable code, CIS Cobol
will suit for now and the future. If
you’re building software tools and pack-
ages, Pascal is increasingly favoured.

You will also be well advised to limit
the choice of peripherals since it
becomes very difficult to support
hundreds of different devices. Of the
newer manufacturers, Anadex, Epson,
Ricoh and NEC have made a mark in
printers, alongside Diablo, Texas Instru-
ments and Centronics. The VDU market
is highly competitive, with Lear Siegler,
Volker Craig, Hazeltine, ADDS,
Newbury, Televideo and now even IBM,
all slugging it out. The most important
word in peripherals is reliability: do not
go for the cheapest or the latest, for this
reason alone. Ask the supplier and heed
his advice when he tells you what works
day-in and day-out.

First commandment
of microcomputing

Thus far we have provided some
comfort to the computer professional
with familiar references to software and
hardware standards. These points are
valid as a starting ground to under-

AF

standing and to planning. But they are
only an introduction to the first
commandment of microcomputing:
Thou shalt not treat a microcomputer as
a computer. Thou shalt treat it as an
application device.

Word processors are not microcom-
puters, they are application machines.
Hi-fis are not electronic consumables;
they are music players. Microcomputers
are not computers. . . they are stock
machines, budgeting machines, mailing
machines. They are music centres to
play the tunes of your choice available
from Virgin Software and Qur Price
Programs. When you are considering
micros, you .look at the languages, pack-
ages and tools first, last and always.
Then you decide on which reliable
micro you are going to play them.

If you want a membership record
and subscription system, with mailing
and word processing, you could hand-
program it for £15,000 using Basic, or
you could build it with the Micro Pro
products Datastar, Wordstar, Mailmerge
and Supersoft or with Magic Wand for
around £3000. And you could use those
tools for other applications, too. Aids of
this class are literally slashing as much as
80 per cent off traditional development
costs for small systems.

[END)
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Absolutely no flicker. You don’t need to press any
thing for the display to move!

MOVING GRAPHICS e

No hardware modifications are necessary to get
moving graphics. Just follow the instructions for cassette
loading and off you go, no extra memory needed.

ALL PROGRAMS ON CASSETTE o

Loads just like any other program on cassette. Each
tape contains instructions on how best to load the

SUPER INVASION

is the miachine language game you and your

Sinclair-have been waiting for. Cruel and crafty invaders have been spotted
in battle formation ready to attack with your ship just below them! Quickly
and skilfully you shift right and-left as you carefully fire your lasers at them.
But watch out — they are'accurate! 3 levels from easy to almost impossible

ONLY £6eéa.

DOUBLE BREAKOUT

You'll be amazed to see how difficult it is for you to break through the
ZX80 DOUBLE BREAKOUT and even more astonished to see the ex-
citing game fit into your 1K Sinclair. Try your skill on the easiest
level-because even with the most skilful bat control you'll find it hard to
catch at the fastest level! Breaking through the first barricade is easy but
don’t be fooled for the second —
angles and curved bat will keep the excitement going for hours!

to_bgag ______________________
™~ THE ESSENTIAL SOFTWARE COMPANY
47 BRUNSWICK CENTRE LONUUN WCIN 1AF

1 have a 2X80 Old ROM New ROM 2X81

. Please sendme . . copies SUPER INVADERS and .

!
|
[
i
| copies DOUBLE BREAKOUT.
I
]
]
!

plus 50p
post and pack

I enclose cheque/postal order for.

Address

[Ev o S = s

Access accepted for Mail Order

or phone 01-837 3154

W oaatem b

TOTA_LLY FLICKER FREE o 3 LEVELS OF PLAY IN EACH GAME

From easy to dangerously difficult — you’ll find it
hard to resist the challenge time after time!

MACHINE LANGUAGE

These programs are written in the computer’s own
language — only this way is it possible for continuous,
fiicker free action to occur.

FITS 1K BASIC MACHINE

Amazing as it is, all these moving graphics programs
fitinto_ypur basic 1K Sinclair!

it’s much harder than you think! Two ball

FROM THE PUBLISHERS OF THE BEST
SELLING BOOKS FOB THE SINCLAIR COMES:

Not

PROGRAMS FOR THE
SINCLAIR ZX81... L \n‘“"'

NOt On'y...does this book contain over

30 fully debugged and exciting programs,
every one of which will fit into the basic IK
memory of your Sinclair ZX81 —including
programs such as STAR WARS, LUNAR
LANDER, BLACKJACK, MINI ADVEN-
TURE, DRAUGHTS, BREAKOUT.

But Also

Detailed explanation of how
these -programs were written.

* Lots of hints on how
you can write exciting

programs for your FOR THE
ZX81. SINCLAIR
®  Numerous space

saving techniques —
obviously invaluable to
the ZX81 owner.

* PEEKS and POKES

£6"95

30 PROGRAMS

Understanding

Plus special section: How to use machine
code routines in -your BASIC programs.
by DR. 1. LOGAN.

Dr Logan was the first person to dissass-
emble the Sinclair ZX80 Monitor and was
the co-author of the ZX80 COMPANION.

In UNDERSTANDING YOUR ZX81  ROM
Dr. Logan illustrates all the facilities of the
ZX81 Monitor, how it works and how you
can use it in your own programs.
A special section shows you how you.can
squeeze more power into your ZX81,
by using machine language and machine
language subroutines.

An essential book for those who really want
to understand the full working of the
SINCLAIR ZX81.

Pubhshed by MELBOURNE HOUSE PUBLISHERS LTD.
Send Stamped, self-addressed envelope for FREE catalogue.

THE ESSENTIAL SOFTWARE COMPANY (Visconti Ltd)
1 47 Brunswick Centre, London WC‘IN 1AF {01-837 3154)

e e -

Please rush me NOT ONLY 30 PROGRAMS FOR THE
SINCLAIR 2X81 1K: at £6.95 each

1
]
1
O

and all the other Please also rush UNDERSTANDING YOUR ZX81 ROM

‘complicated’ func- by Dr. I. Logan at £8.95

tions are. clearly ¢ | enclose a cheque/postal order for £........ +50p post and pack.

explained. L NGmMe -
* MUCH, MUCH

MORE. .. APIIESS) rp gl DT - el e T
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CALCULATOR CORNER

Calclilatorvlienchmark
defended!

When I first adopted (more correctly,
stole) my new calculator Benchmark
algorithm in September’s ‘Corner’, I
fully expected it to generate a certain
amount of controversy. As ever, the
readers have not let me down and I
have received several pointed letters
criticising the new routine in no un-
certain manner.

Before leaping to its defence I shall
recap for those who missed the original
issue. The Benchmark (which'I found in
an article in the US magazine Micro-
computing) consists of a program to
evaluate the expression:

N -J -N
P=IZ(1+Y) +M(1+Y)
J=1

with M=20,000, [=1400, N=50 and
Y=0.08. (Answer is 17553.30307)
The formula is, in fact, used to
calculate bond yields in the financial
world. I was attracted to this formula
for two reasons, the first being that I
liked the idea of a complex expression
similar to those encountered in real life
applications and the second being that
the author listed Benchmark timings for
several popular calculators using this
expression and, in addition, a figure for
the size of the program and the percent-
age of total memory used. In particular,
he quoted figures for the Texas TI-59,
the Hewlett-Packard 41C and the Sharp
PC-1211 which: I have reproduced so
far in two Benchtests. Since then I
have redone the Sharp figures myself
but have been unable to perform the
test on the other two machines. Several
readers have written to point out that
both the TI and HP memory used
figures which are inconsistent with the
quoted number of program steps and,
indeed, on closer inspection I agree that
they appear to be wrong, though I can’t
place the source of error since I don’t
know what program the original author
wrote and don’t have access to either
| machine just now. Either he mis-
counted the steps or assumed a wrong
value for the total memory available and
I reprinted his figures without checking
them (slap or wrist).

What are
| Benchmarks?

To rectify the situation I propose to
define more fully the standard for the
Benchmark program and then invite you
lot out there to send in your figures for
whatever  machinery you  have,
including, I hope, the 59 and 41C. But
first I have to defend the algorithm
itself since this has also been criticised.

L—

Benchmarks as used in computer
tests in PCW and elsewhere are intended
to examine the speed of the interpreter/
compiler for a given language and for a
range of different operations. They
consists of a number of short programs
which perform the particular operation,
eg, filling an array 1000 times using a
loop. They derive their interest and
significance from two circumstances,
namely that:

a) The implementations of the language,
say Basic or Pascal, on different com-
puters are sufficiently similar that such
small and simple test programs can be
expressed by identical code. The
Benchmarks are ‘standard’ in the sense
that they can be typed straight in to any
machine;

b) The modes of operation of different
interpreters and compilers are sufficient-
ly different that the Benchmarks pro-
vide revealing information which can
suggest how fast real life applications
are likely to execute.

Unfortunately, in the world of pro-
grammable calculators neither of these
circumstances obtain. Calculator
languages are more like Assembler than
high level languages and each manu-
facturer has a different language and
architecture which may even differ
between machines in their own
catalogue. This renders a truly standard
set of Benchmarks in the sense stated
above quite impossible. In addition,
memory space is at a premium even on
the largest calculators (and there are
still machines on the market with only
50 steps) so that the economy of steps
provided by a language is as important
to the user as speed of execution; this
consideration is not so important on
computers and is in any case not tested
by standard Benchmarks. My early
attempts to emulate standard computer
Benchmarks for calculators, some of
which have appeared in this column,
were highly unsatisfactory. Take a single
example: the Casio 502/602 models
support a special search algorithm for
GOTO statements which starts searching
backwards through program memory,
rather than forwards as on other
machines. This leads to very fast execu-
tion of backward loops, which are
precisely the basis of a Benchmark test;
this, in turn, gave timings up to five
times faster than rival machines. This
magnitude of speed advantage is not
likely to be achieved in real applications,
however, and so the test is unrealistic.

For this reason, I decided to choose a
single formula sufficiently complex to
include several functions and to produce
a program long enough to compare the
economy of steps realistically. A much
longer formula could have been chosen
including trig and log functions, but the
one above appeared to have the advant-
age that results existed already for some
major machines (ho hum!). However,
this formula can only give an objective
comparison if it is implemented in a
standard way in each language and so I
shall now give you the conditions under
which I propose to use it in future.

Compiled by Dick Pountain

The fundamental criterion is realism,
ie, it is intended that real-life consider-
ations of convenience and error preven-
tion should apply.

Inputting the data

The four parameters — M, I, N and Y —
must be input to the running program
from the keyboard. Embedding them in
the program or pre-storing them in
memories saves steps but is unrealistic
and hence forbidden. On machines
which possess an alpha facility, the in-
puts should be asked for by simple
single letter prompts. (I will confess that
I failed to do this on the 602p; I ran the
same program as the 502 and must
therefore alter it.) Timing is from the
beginning of execution, not the input
sequence, of course.

Hardware permitting, execution must
be by a single keystroke to initialise/
select the program, followed by data
entry with a single keystroke to enter
each value and a single keystroke to run
(this may be the last data entry stroke).
The result need not be stored, but only
displayed, and on alpha machines the
result need not be labelled.

The formula must be implemented

in a straightforward literal way using
exponentiation and iterative summation,
though the order of evaluation of the
terms can be altered. Mr M J Hall, the
most cogent of my critics, pointed out
that the formula can be programmed in
such a way as to avoid exponentiation,
for instance by the substitution
V =1/1+Y.
This defeats the purpose; we have to
imagine a naive but competent user who
knows his language perfectly, but codes
the formula as written without any
mathematical manipulations. However,
any hardware or software tricks which
are a feature of the calculator are fair;
this is exactly what is being tested. So
on an HP you can certainly use stack
operations to input and store the vari-
ables and if you have a single step loop-
counter instruction it should be used.
Quirks which aren’t in the manual are
forbidden, however. Equally, a trick like
requiring the user to enter 1+Y instead
of Y to save steps is unacceptable as it
would be a potential error source in a
real program.

Mr Hall also suggests that the number
of data registers used should be counted
in determining memory usage. I agree in
spirit with this suggestion but feel that
it complicates things too much on
certain machines. Since all the machines
I have tested have some reserved data
memory which is not convertible into
program memory, I prefer to exclude
this from the total memory count and
confine all the variables to it, but to add
another column to the chart for
Number of Variables/Registers Used.
The rationale is that the test is for econ-
omy of use of program space by the
language; nevertheless, the number of
variables should be minimised by use of
memory arithmetic or stack operations
if only to save program steps.

GOTO page 189
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Sinclair 2X81 Personal Comp

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

the heart of a system
that grows with you.

Every ZX81 comes with a comprehensive, specially- written
manual -~ a complete course in BASIC programming, from
first principles to compiex programs.
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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 mAat 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 aslittle 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.

— g - — |

Z X8l

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 whatis on the
whole TV screen without the need
for further intructions.

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

CRInT 2 To

-
-

W T
S oy

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 plugina RAM
pack as well. A roll of paper (65 ft
long x 4 in wide) is supplied, along
with full instructions.

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.

rTo: Sinclalr Research Ltd, FREEPOST 7, Cambridge, CB21YY.

Order—l

I Qty | Item | Code | Itemprice | Total I
£ £
I | Sinclair ZX81 Personal Computer kit(s). Price includes I
| | ZX81BASIC manual, excludes mains adaptor. 12 49.95 |
| Ready-assembled Sinclair ZX81 Personal Computer(s).
I | Priceincludes ZX81 BASIC manual and mains adaptor. 1 69.95 - I
I Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated). 10 8.95 I
| - | 16K-BYTE RAM pack. 18 4995 | I
| sinclair ZX Printer. 27 49.95
| | BKBASICROM to fit ZX80. 17 19.95 |
| | PostandPacking. | 285 |
| [ Please tick if you require a VAT receipt TOTAL £ |
| *I enclose a cheque/postal order payable to Sinclair Research Ltd, for £ |
I *Please charge to my Access/Barclaycard/Trustcard account no. I
I *Please delete/complete as applicable. L | | | | [ | S l l | | l I_J I
Please print.
| Name:momrsmiss L1 L L 1L 11 bbbttt
[y N U N Y A A 0 I
S Y O 1 T e A T 5 |

LFREEPOST —no stamp needed.
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211 POWER!

high performa Nefocomputer
with integral mini—winchester disk drive

| Interam Computer Systems Ltd.
| 46 Balham High Road, London, SW12 9AQ
Telephone: 01-675 5325/6/7
Telex: 925859

.




PCW SUBSET

For this month, Jim Chance of Birmingham Unzverszty s Microsystems Laboratory takes over ‘Sub Set’
to share some CP/M-compatzble I/O routines and give Alan some breathing space to process your

contrtbuttons Jim is one of ‘Sub Set’s’ earliest supporters and a frequent contributor. Others who have

already contnbuted to ‘Sub Set’ are invited to send in proposals for a complete article.

If you’d like to contribute your assembler-language routines (for any of the popular processors), send them
‘Sub Set’, PCW, 14 Rathbone Place, London W1P 1DE

to:

When Alan first put out his
call for subroutines in May
1980 I was already thinking
along the same lines — sub-
routines could be written in
| such a manner that they were
as general purpose as possible.
My own experience of using a
subroutine library has taught
me a number of things that I
did not realise at the begin-
ning. Firstly, surprising as it
may seem, it is very- much
easier to get programmers to
contribute to 'a subroutine
library than-to use it. I think
that the main reason for this
is that all of us, whether pro-
fessionals or . amateurs enjoy
writing computer programs —
understanding somebody
else’s documentation is not
nearly as much fun! -Also,
most of us do not really trust
programs written by others,
usually on .the basis of only
one or two unfortunate ex-
periences. ‘Sub.Set’ has con-
centrated on' standardisation
and- documentation .of sub-
routines. I believe that two
other qualities are required of
anything in a.genuine library:
a package from which people
take routines to use in. real
programs and proven ‘tested
performance and usefulness. I
quote an experienced col-
league at Birmingham Univer-
sity whose reaction was, ‘No
routine should be in a library
until -it has -been called 20
times!” He meant, of course,
in different . programs. 1
would be most interested to
hear from anybody who
actually: writes: programs
using library routines.

The listings here have
probably been called .in 20
different programs but are
still capable . of improvement.
However, this does show that
they are useful, at least to

These' two - packages of
subroutmes are both designed
for those who write in Z80
assembler code for a CP/M
disk operating system.

The first Datasheet con-
tains basic file handling rou-
tines to open a read file,
create a write file, delete a
file, read or write a standard
CP[M record (128 bytes) and
close a write file (create a
directory entry for the file
on disk).- CP/M only uses a

Datasheet

= CP/M FILE HANDLING PACKAGE

;/ CLASS: 2 (not ROMable)
;/ DESCRIPTION:

s OPEN opens read file

4 READ reads record .

H CREATE makes file if doesn’t exist
Hi WRITE writes a record

H ERASE deletes a file

R/ ' CLOSE closes write file

o .RETCPM restores CP/M stack, exits
il :

i/ ACTION: See individual routines

k/ Call NEWSTK before any other action

f] All routines save all regs except AF

i Errors give message & return to CP/M

NEWSTK saves CP/M stack, gets new one

;/ SUBROUTINE DEPENDENCE: None

;/ INPUT: FCB refers to a CP/M file control block
i with parsed filename, (DE)=FCB where
H) appropriate

;/ OUTPUT: See individual routines
s/ STACK USE: " 2 (creates new stack)
i/ LENGTH: 510 bytes inc 256 for stack

;/ PROCESSOR: Z80
ENTRY EQU 5H

= CREATE: makes disk file

; CP/M entry addr

,/ INPUT: (DE)=FCB containing file name
i/ OUTPUT: completed FCB with disk map, etc

;/ REGS USED: DE, AF

CREATE: PUSH HL
PUSH DE
PUSH BC
CALL QFILE
JR NZ,XMSG1
LD C,22
CALL ENTRY
INC A.
JR Z XMSG2
POP BC
POP DE
POP HL
RET
; QFILE:
i3 On return Z if no file
; Only saves DE
QFILE: PUSH DE
LD HL,32
ADD HL,DE
LD (HL),0
LD HL,12
ADD HL,DE
LD - (HL),0
LD C,15
CALL ENTRY
INC A
POP DE
RET

;= OPEN: Opens a read file
./ INPUT: (DE)=FCB

»
]
[3
3
’
’
L]
’

Fxle exists, exit

; Make file

DE — > FCB, opens read file if possible

; Nr place

’

*
; Zero contents

; Zero Nr
; Open file

’
’
3
’

;/ OUTPUT: Points FCB to file start

i/ REGS USED: DE,AF

E5

D6
Ch
CD
20
OE
CD
3C
28
C1
D1
El
Cc9

D6
21
19
36
21
19
36
OE
CD
3C
D1
Cc9

YY
66
16
05

62

20

00
0oC

00
OF
05

YY

00

00

00

00
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very small stack of its own so
that it is good practice for
every program you write to
create its own stack. There
are two ways to exit from a
program back to CP/M, either
to jump to address zero to
reboot the system or to
restore CP/M’s own stack
pointer and return. As this
operation is always part of a
program, the routines
NEWSTK and RETCPH are
also included. First-time
CP/M programmers should
realise, that although return-
ing to CP/M is much faster
than a reboot, the console
command processor (CCP)
must be left intact in memory.

Using this package allows
the programmer to forget
about such housekeeping
chores as error messages and
by saving all registers (except
AF) it makes life -easier.
Rules, I believe, are made to
be broken, even in program-
ming. One rule that is not
worth keeping when using
CP/M is to write ‘PROMable
code. A program is always
going to reside on disk as a
COM file and be loaded into
RAM for execution. This
allows for convenient features
like putting a stack in the
middle of a program.

The first Datasheet is use-
ful when perhaps.a whole file
is to be read to or written
from memory — I have used
it on its own for such applica-
tions as an 8048 simulator,
binary to Intel hex format
translation, file comparison,
etc. However, for some jobs
it isn’t enough. I have used
for about 12 months now, a
package which uses the
just mentioned Datasheet,
together with the first-in first-
out buffer package from
‘Sub Set’ (Jan 1981) to pro-
duce a useful character-by-
character read/write package.
The most dramatic proof of
its usefulness has been
the input/output file-handling
routines for assembler pro-
grams. How else can you pro-
vide character-by-character
read of a source file, separate
output streams for object
code, listing and symbol table
files all with different buffer
sizes in a morning and still
have time for elevenses!
Somebody is going to say:
‘by using a high-level lang-
uage’ but that’s another
story.

Finally, to change the sub-
ject, has anybody found that
using complex peripheral
chips like counter timers,
UARTs, PIOs, etc time-
consuming and difficult? 1

OPEN:

;= CLOSE:
;/ INPUT:

/ OUTPUT:

PUSH HL

PUSH BC

CALL QFILE
JR Z,XMSG3
POP BC

POP HL

RET

Closes write file
(DE)=FCB

;/ REGSUSED: DE AF

CLOSE:

File put to directory
PUSH HL

PUSH DE

PUSH BC

LD C,16
CALL ENTRY
INC A

JR Z,XMSG4
POP BC

POP DE

POP HL

RET

;= READ: Gets 128-byte record

;/ INPUT:
;/ OUTPUT:

»

il
READ:

‘= WRITE:
;/ INPUT:
i
./ OUTPUT:

(DE)=FCB

’
’
)

]

Open file
Error

v wr @t wn

; Close

we W e et e ws ws

Next 128 bytes at DMA

Z=normal read
NZ=past end of file

PUSH HL
PUSH DE
PUSH BC

LD C,20
CALL ENTRY
cP 2

JR Z,XMSG5
POP  BC

POP DE
POP HL

OR A

RET

Puts 128 bytes to disk

; Read

’
; Error?

; NZ=EOF, Z=normal

128-byte record in DMA buffer

(DE)=FCB
None

:/ REGS USED: DE,AF

WRITE:

=ERASE:
:/ INPUT
!/ OUTPUT:

PUSH HL
PUSH DE
PUSH BC

LD c,21
CALL ENTRY
OR A

JR NZ,XMSG4
POP  BC

POP DE
POP HL
RET

“r WY ws ws ws we ws ey we we ws

Write

Removes file from directory
Non-existent file is acceptable

(DE)=FCB
None

;/ REGS USED: DE,AF

ERASE:

XMSG1:
XMSG2:

“s wr ws ws

XMSG3:

PUSH HL
PUSH DE
PUSH BC

LD C,19
CALL ENTRY
POP BC

POP DE

POP HL
RET

Error routines load message to HL
DD loads subsequent messages to IX

LD HL MSG1
DEFB ODDH
LD HL MSG2
DEFB ODDH
LD HL MSG3

we v ws ws ws we e e e

; Ignore next

3
.
’

)

E5
C5
CD
28
C1
El
Cc9

E5
D5
C5
OE
CD
3C
28
C1
D1
E1l
C9

E5
D5
C5
OE
CD
FE
28
C1
D1
E1l
B7
C9

E5
D5
C5
OE
CD
B7
20
C1
D1
El
C9

E5
D6
C5

CD
C1
D1
El
C9

21
DD
21
DD
21

YY YY
46
10
05 00
3C
14
05 00
02
30
15
05 00
1C
13
05 00
YY Yy
YT AT
YY YY
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know plenty who do. In fact,
my advice to any student
dedicated system builder is to
give up the advantages of

such a chip and use a TTL.

latch if possible because he
will make it work in about
four days’ less time! If you
feel that you have some
working peripheral driver rou-
tines, how about producmg
some ‘Sub Set- compatible’
documentation for them and
sending them to PCW Sub
Set, PCW, 14 Rathbone Place,
London W1P 1DE.

DEFB ODDH 2
XMSG4: LD HL MSG4
DEFB ODDH 2
XMSG5: LD HL MSG5 ;
EX DE HL ; DE — > msg
LD C,9 ; Print
CALL ENTRY 8
LD DE ,XCRLF ; New line
LD C,9 ; Pring it
CALL ENTRY 2
;=RETCPM: Restores CP/M stack & exits
RETCPM: LD SP,(=LDSP) ;
RET
;=NEWSTK: Gets new stack, saves CP/M stack pointer
i/ OUTPUT: CP/M SP at (OLDSP) :
i SP=STACK
NEWSTK: EX (SP),HL ; Ret addr to HLL
LD (STACK-2),HL ; To new stack
LD HL 2 ; For call
ADD HL SP :
LD (OLDSP) HL H
POP HL ; Get HL
LD SP,.STACK-2 H
RET 2
MSG1: DEFM ‘Write file exists$’
MSG2: DEFM ‘No directory space$’
MSG3: DEFM ‘I cannot read file$’
MSG4: DEFM ‘Write error$
MSG5: DEFM ‘Read error$’
XCRLF: DEFM ODH,0AH,24H ;CR,LF, $
OLDSP: DEFS 2 ; Store CP/M SP here
DEFS 100H ; Stack area
STACK: DEFW 0 ; Initial SP addr
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There’s only one word for a
boss who expects 200 letters
by coffee break, 100 mailings
by lunchtime, 280 price lists
by teatime and a couple of
compiex documents
before you leave...

Wordcraft. It transforms your PET microcomputer
into a word processor. But Wordcraft Software isn’t
just about producing large quantities of work.

Retyping becomes a thing of the past. Corrections
can’be done on the machine before the final copy is
typed. Everything is stored in the memory so you can
have as many perfect copies as you want, as and when

you want them.

Commodore-approved Wordcraft takes advantage
of today's ‘daisywheel’ printer's features. Just to make
sure you get the kind of quality of typing you're used to.

Atvery reasonable cost.

Finally, using Wordcraft doesn’t affect the PET's
equipment - so think how handy it could be in your

business.

For further information:
M.M.S.LTD
Bedford 0234 40601
CAMDEN ELECTRONICS LTD
Birmingham B 10 0UG 021-773 8240
CBS CONSULTANTS LTD
Birmingham B9 4HW 021-7728181
CPS{DATA SYSTEMS) LTD
Birmingham 021-707 3866
CSMLTD
Birmingham 021-3824171
MICRO ASSOCIATES
Birmingham/Walsall 021-328 4574
JOSEPH WARE & ASSOCIATES
Birmingham 811 021-643 8033

LS
DIXON-MARTIN SYSTEMS LTD
Birmingham B26 3NX 021-74281"

PEACH OATA SERVICES
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