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Beginners’ guide to Spectrum machine code
BBC word processor - on a chip
REVIEWS: new Apple Ile and Olivetti M-20
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Cromemco System One

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

The System One supports the full range of Cromemco interface cards,
including high resolution colour graphics, and software packages.

The choice of operating systems includes CDOS, CP/M and
CROMIX—Cromemco’s answer to Unix.

Call MicroCentre jor [ Cromemco

MicroCentre Ltd %ritain’s independent %%.%Efgﬁ gﬂgeé.m
(Complete Micro Systems) i rt
T e o Tel: 031-556 7354
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*NEWS

2 NEW PRODUCTS

New micros, more new
micros, and a £30 robot arm shown at
a recent toy fair.

23 IBM PC NEWS

More software, more
add-ons, and now an Arabic version of
the leading 16-bit microcomputer.

3 PRINTOUT EXTRA—HP
MEETS THE PEOPLE

A new 16-bit micro, new integrated

software, and a new attitude from

Hewlett-Packard.

*REVIEWS

7 OLIVETTI M-20
BUSINESS MACHINE
Some £450,000-worth of TV
advertising suggests Olivetti is serious,
but is the M-20 a sound choice for

you?
8 ORIC 1
HOME MICRO
Bill Bennett takes a look at the £99.95
home colour micro.

8 CIFER SERIES 1

BUSINESS MICRO
Chris Bidmead reviews a high-class
British-made micro.

8 APPLE Ile

Not so much a retread, more a
case of the ‘‘Apple 1l meets new
technology”’. Roger Cullis investigates.

9 5 BBC WORD PROCESSOR
ON A CHIP

John Harris tests Acornsoft’s View,
which could be the answer to your
word-processing problems.

l 4 FLIGHTS OF
FANCY

Flight simulators for the Specturm,

Atari and IBM micros, a superb

Defender, and The Hobbit for the

Spectrum.
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l 8 BOOKS — SPECTRUM
MACHINE CODE

Bill Bennett checks out some of the

books for would-be machine-code

programmers.

*LAMGUAGES

l 07 AN INTRODUCTION
TO LANGUAGES
In a special 22-page section, we look at
the 10 most common or most
important languages for
microcomputers.
APL by Adrian Smith
BASIC by Chris Bidmead
C by Mike Lewis
COBOL by Alistair Jacks
FORTH by Gil Filbey
LISP by Mike Gardner
LOGO by Christopher Roper
PASCAL by Boris Allan
PROLOG by Jon Young and
Jenny Lam
SMALLTALK by Christopher
Roper

l 2 4BUYERS’ GUIDE

TO LANGUAGES
A listing of some of the languages
available for the more popular brands

of microcomputer.

l 26 BASIC LANGUAGE
RESERVED WORDS

A table of reserved words reveals how

different implementations of Basic

vary

*FEATURES

9 8 MACHINE CODE

PROGRAMMING
Robert Simson and Trevor Terrell
explain how to converse with the
Spectrum’s Z-80A.
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SMALL CLAIMS

l 0 When William Green was
sold a faulty micro he demanded his
money back. The supplier refused, so
he took him to court.

132 Wirhovr ruLks

How Britan lost the next war but one.
PROGRAMMING

l 3 KNOW YOUR SORT 2
Andrew Featherstone completes his
description of sorting methods, and
how to optimise them with an account

of the shell sort.

l 4 PROGRAMMING
KALMAN FILTERS

Recursive Kalman filtering is a way of

smoothing out a noisy signal. Bill Hill

explains how to implement this useful

technique on a micro.

*REGULARS

EDITORIAL

Can comunication survive the
proliferation of languages and
different kinds of Basic?

FEEDBACK

YOUR LETTERS
Opinions, corrections and
admonitions.

3 l RANDOM ACCESS

Boris Allan goes back to
the Middle Ages to separate seeing and
believing from lies, damned lies and
statistics.

3 CHIP CHAT

In this new monthly column,
Ray Coles takes a close-up look at
MiCroprocessors.

l 5 OPEN FILE

More programs for
Commodore, BBC, Apple, Research
machines, Tandy and other popular
micros.
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-letter quality
printing
from yourmicro
der £500

Minimum controls. Snap-on
daisywheels. Drop-in ribbon cassettes.
The TP-1 is as easy to use as it is readily
affordable.
Now letters, documents, forms,

" reports, price lists and data sheets — all
can be printed with the image you deserve.

For instant information, complete and
¥ mail the coupon.

The Smith-Corona TP-1 ,
Daisywheel Text Printer. "
Fully formed executive
quality printout. Letters of real
character. For the price ofa
‘matrix printer.
The TP-1 costs just -
£485, plus VAT. Interfaces with
all popular microcomputers (Serial,

Parallel and IEEE). P o e e e —————
Can be used with word processors To: Butel-Comco Ltd., Garrick Industrial Centre,
or small business systems. Butel-Comco Limited Garrick Road, London NW9 6AQ.

Garrick Industrial Centre, ‘Yes, send details of the TP-1.

Garrick Road, ! Name — B
London NW9 6AQ. c 0 5
Telephone: 01-202 0262/2277 | “°mPany/Occupation
Telex: 47523 Address
= Tel. - —
Computer details:
Make ._Model Interface

Technology for business

Software application -

A Butel Technology Company - Consultancy - Software - Turnkey Systems - Microcomputers - Communications and Terminal Equipment
® Circle No. 102
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ﬁEditori Q] Pe—

LANGUAGES are a problem. To begin with there
arethose broad categories of computer users who
all seem to use different languages for their
particular interests. To use the crudest gener-
alisation, the business software writers are
writing Cobol, the scientists are using Fortran,
the educationalists are using Pascal and the
hobbyists are using Basic. Contact between the
groups only occasionally degenerates to the
‘“‘Basic programming causes brain damage’’
level, but rarely rises above open indifference.
This is unfortunate, because surely the
knowledge of another language must illuminate
one’s own.

In the personal computer field covered by
Practical Computing, Basic has become the
lingua franca, but even here there are problems.
Like Britain and America in the famous
quotation, Basic users are separated by the
barrier of a common language.

The American National Standards Institute
has a committee working on a standard Basic and
while this is laudable enough, the practical value
will be limited. Even if every micro manufacturer
were to embrace ANSI Basic there would still be
large amounts of machine-specific coding in
most worthwhile programs. Most personal
computers seem to do their best tricks in response
toobscure Pokes and Calls — and the cheaper the
micro, the more this seems to be the case.

The result is that Basic programs written for
one machine become unreadable to many of
those people who own and use another.

Unfortunately few beginners will even bother
to read an article which features, say, a Pet
program if they happen to own, say, a Spectrum,
This is unfortunate for them, as they might well
learn something useful from the structure of the
program and the algorithms used. They might
even see how they could rapidly translate it for
their own machine. But unfortunately for us,
they may turn instead to a magazine that
concentrates on their machine exclusively.

This raises the horrifying prospect of 350
different microcomputer magazines catering for

Babel

the obscure preferences of the owners of the
different brands, and no one talking to anyone
else. In sum, the collapse of civilisation as we
know it.

The special Languages section in this issue will
at least inform you of some of the other
possibilities and, we hope, encourage you to try
something other than Basic, if you have not
already done so. The comparison table of
different Basics should help with translating
programs written for one machine to run on
another.

Another possibility is being explored in the
Netherlands with NOS-Basicode. Specially
written programs, supplied on tape, allow a
number of different micros to use programs
written in Basicode. Naturally these programs
have to be written to somewhat rigorous
| specifications. But nonetheless, micros covered
by the scheme now include the Acorn Atom,
Apple, DAI, Pet, Exidy Sorcerer, TRS-80, Ohio
Superboard and Philips P-2000.

Because of different graphics capabilities,
Basicode only really works with text-based
programs, not games. The main advantage of the
system is that the original Basicode listing has to
be written so simply and logically that just about
everyone should be able to read it. Individual
users are then left to put back all those
“‘extended’’ Basic words that Basicode leaves
out, and to dress up the display to suit the
capabilities of their own micro.

As the power of microcomputers continues to
| increase, perhaps one day most models will be
able to emulate, or imitate, the functions of
several others. Unti] this bright day dawns, we
will all have to revert to a form of pidgin-Basic, or
else start learning and using other languages to
the extent that we can understand what’s
happening, instead of just pushing buttons
marked Goto. )

Basicode is sponsored by NOS radio. and
Radio Netherlands. Enquiries to Hans G
Janssen, Hobbyscoop, PO Box 1200, 1200 BE
| Hilversum, The Netherlands.

At present the U.K. boasts somethmg like six companies
making home and small business computers based on
microprocessors, my own company being one of them.

The Government is considering investing £50 million ina
product which has not yet been designed {the 64K RAM) to
be made in a factory which has not yet been built. Foreign
manufacturers are already beginning to produce prototypes
to be made by experienced personnel in existing factories.

Why not invest some of that £50 milion in an attempt to
stimulate a home market by reducing the prices of the end
products? There are several U.K. companies capable of
designing better microcomputers than the Americans and
with the world-famous U.K. software in them.,

As an example we considered buying an American
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microprocessor deveiopment system for £365; In facl we \
designed our own with improved hardware, better interface
facHities and much-improved software. It sells for £155, less
than half of the American equivalent. A fali in component
prices of about 25 percent helped but, even so, we could
have done it for about half the cost of any equivalent
American design.

Apply this philosophy to our $2,000 product and it would
end up at about £700, and a simpie home computer such as
those currently selling at £500-£700, could be built for
£350-£400.

John H Miller-Kirkpatrick,
Technical Director, Bywood Electronics.
Practical Computing Volume 1 lssue 2.




COMPUTER

Hardware

Dedicated
to keeping
down the cost
of computing

Only by direct mail order can we offerthese prices

Exchange rate at $1.6

SUPE%RA'NN MICROLINE 83A

EE m PRINTER ................ ('Cé}.r.iagggg)

Junior .~ €1406 .-I-IARDDISI(-—SUBW

Tsmepiskcaracy.. . £1744 Osbotne IBIJIOFE’C Superbrain

Woscomcry£2081 foms €130
(CHHEE R (Carriage £10

MICROSOFT] |[MICROSOFT| | MICROSOFT] |[MICROSOFT
Basic Basic Compiler Fortran Cobol B BC
£175 || £202 || £225 || £330 Micro
MICROSOFT SORCIM MICRO PRO | | MICRO PRO
Multiplan Superéalc Wordstar vers a0 Mailmerge F I O p py
£150 || £135 || €210 || €70 Drive
micro PRO | [MICRO PRO ORGANIC |
IDatastar Calcstar ?/Ioiregvggr?ee AsggiggAl.lrE c 1 85
£155 || €105 || €170 || £345 e Ll N
NB Superbrain & 8in. IBM formats only at present — 5

To: The Micro Computer Club PO Box 66 Croydon CR9 4QB Tel: 01 689 2080
Please accept my order and enrol me as a member of the Micro Computer Club.

All prices are based on exchange rate at time of going to press and rﬁay be subject to change.
All orders must be accompanied by a cheque for the sum due. This will not be banked until four
days before despatch.

UNIT PRICE  TOTAL
ITEM QNTY £ p £ p
JUNIOR ................... £375 pa
QD . £415 pa N Elwrroverermreregmesrrerrsmys v+ mereroremer ot « SRTORTTSIRTTS AW T« SYoRens TOTAL
SD ... £440 pa
MICROLINE 83A PRINTER £150 pa ADAreSS ... . ey CARRIAGE
® Onsite maintenance D e VAT at current rate
available from day one.
® Nationwide contracts through Software Post Code .. ... iiii i CHEQUE TOTAL
Sciences — a member of THORN EMI All machines sold to UK specification with full manufacturers warranty
group.
® Software Sclences will inspect, deliver ® Circle No. 103 CREDIT CARD NUMBER
and maintain your SUPERBR/\IN. .
® The 24 hour call-out basis. ) Membership of the Micro Computer Club entitles members to other special offers.




British micro

business

l 1 AM IN THE MICROCOMPUTER BUSINESS buying and selling hard-
ware and software. The British market is an interesting one as a lot
of inventions and developments are made in Britain. But one thing
worries me: communications and reliability are not of the same

high level as the products.

What I mean is, the mail service is slow, slow, slow. When I
write a letter it takes at least three weeks to receive an answer.
Could it be that letters are not answered though they are already in
the office? Are there not enough people who would be happy to be

employed?

Even a three-week wait might be acceptable if the answer ever
arrived! But it has often happened to me that enquiries are not
answered at all. Is business going so well? Too well? Others have
promised to send goods, and then nothing arrives. I have been
waiting for some items for more than one year.

Perhaps I should not trade with Britain at all. Yet I am still con-
vinced that good products can be made in the EEC and need not
come from the Far East. Britain is renowned for its top-class elec-
tronics. British companies producing for the lower end of the
market should jump at the opportunities open to them in

Germany.

Joachim Miiller,

Miiller Mikrocomputer Mainz,
Postfach 42 10 12,

6500 Mainz 42,

West Germany.

@ It is probably no consolation to Herr Miiller to know that
enquiries from U.K. users get exactly the same treatment.

Grid compass

YOUR ARTICLE on portables in
the January issue stated that the
Grid Systems Compass
Computer ‘‘was designed by
U.K.-based Moggridge
Associates’’ and gave the prices
“just over £8,000’’ which is
rather misleading. This
computer was designed at our
California office ID Two, and is
only being marketed in the U.S.

at present. The price is around’

$8,000 — dollars not pounds!
Rosamary Lees
Moggridge Associates,
London NW5

Help with writing

1 HOPE one of your readers will

.be able to help with advice,

references, etc. Our youngest
daughter is nearly seven and
suffers from some brain
damage. She is able to recognise
letters and read simple words
but her writing is held up by her
inability to use a pen.
Microcomputers have been
put forward as an answer, and
she has shown that she enjoys
using the keyboard on the
Speak’n’Spell. We have a 48K
Spectrum at home and I have

access to the ITT version of the

Apple with disc drives,

including DOS 3.3. I would be

grateful to hear from anybody

who has experienced these
difficulties.

Dr K B J Beswick,

Lime Tree House,

High Street,

Harwell,

Oxfordshire.

Microwriter

1 WAS VERY SURPRISED to see no
mention of the Microwriter in
the review-of word processing in
the February issue, even though
you had a special section
on unusual keyboards. As an
enthusiastic user of the
Microwriter I can tell you that
the six-key layout of the
machine is by far the easiest to
use of all the keyboards and will
of course communicate with any
computer which has an RS-232
interface.

Using a computer would be a
great deal easier if other
manufacturers could be
persuaded to adopt the same

layout, May I suggest you do a |

feature on the Microwriter,
which is a unique pocket-sized
fully portable word processor.
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Once you have one it is difficult
to imagine working without it.
One of these days I shall get
around to transmitting my copy
to the printer direct into setting
over the telephone.
Peter Dean,
Brussels,
Belgium.
® Like the product, don’t like
the price.

A4 stationery

FOR SOME TIME I have been
trying to source a supply of A4
continuous stationery for my
word-processing requirements.
It was with great interest there-
fore that I read the comments in
your December news entitled
““Letter Stationery’’, which
clearly states that Moore
Paragon supplies neat A4-size
Kleen Edge sheets of paper.

Upon examination and
indeed discussion with Moore
Paragon, it transpires that it is
not A4 but 1lin. or 12in.
stationery. This is therefore
quite clearly a misinterpretation
of the facts and I would ask you
to take Moore Paragon to task
for misleading your readers in
this manner.

I would be grateful if you
could advise whether the
internationally accepted A4
standard could be obtained in
continuous preprinted form.

Garrick S Wales,

Stewart Wales Somerville Ltd.,
East Kilbride,

Glasgow.

® Apologies for our mistake.
Moore-Paragon said the paper
was A4 compatible, which is not
the same thing. Does no one
supply A4 paper?

Dragon Pokes

DRAGON OWNERS may be
interested in a simple way to
overcome the automatic scroll
on the computer. It is done by
Poking the screen addresses
instead of using the Print @
command. The addresses are:
Start — 1024

Finish — 1535

‘For example, Poke 1024,255 is

the same as
PRINT @ 0,CHR£(255)
Using Poke instead of Print

‘Shift-0 combination.

Feedbaclk =—

Dragon Pokes.

10 CLS

20 X=1024

30 FOR P=0 TO 255
40 POKE X,P

507())(=X+1 1 IF X =1536 THEN
60 NEXT P

70 GOTO 70

also allows inverse spaces as well
as inverse characters such as
inverse £ @ & ' ” / etc., which
are not available by using the
The
program displays all the
characters when using Poke. It
is useful when using the block
graphics from ASCII code to
draw mazes, etc.
David West,
Taplow,
Berkshire.

More jargon

AFTER Chris Naylor’s A-Z of

computing terms in the March

issue, here are some further
definitions:

Algorhythm Fashionable dance
from a planet of the star Algol.

Assembler One who puts
together a computer kit.

Bumn-in The result of dropping
cigarette ends or a hot
soldering iron on the
computer.

Control-bus Transport for traffic
wardens.

Card-reader Fortune teller.

Character buffer Bribe money.

Checksum Total amount paid
for a computer.

Chip Light snack during pro-
gramming.

Cross assembler 1.
Manufacturer of souvenirs for
places of pilgrimage. 2. Angry
citizen of Dundee putting
together a computer.

Exor First part of a psycho-
thriller film.

Firmware Clothing worn by
business people.

Floating point Optical dis-
turbance resulting from ex-
tended periods of staring into
a monitor.

Garbage collection routine
Removal of scraps of paper,
notes etc., from the desk after
a long programming session.

Handshaking State of someone
sitting at a computer for the
first time.

Hidden refresh Secret drinking.

Indexed addressing Pointing the
direction for someone asking

(continued on page 8)

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




(continued from previous page) \

the way.

Indirect addressing Writing to a
box number.

Interface The place in which the
solution of a problem often
stares.

Interrupt routine Annoying habit
of children/adults when
adults/children are discussing
computers.

Memory refresh A souvenir of
Benidorm.

Nesting Activity of a newlywed
programmer.

Packing density Standard ‘
measure of the volume of a
suitcase.

Refresh logic Argument of a
drinker.

Timesharing When two people
own one watch between them.

Write enable To give someone
pen and paper.

Dave Kurth and |
Ronald Baumgartner,
Busswil,
Switzerland.

Software please

WE RECENTLY PURCHASED a
Newbrain Model A and have
found it to be a very powerful
micro. But like all Newbrain
owners we are disappointed that
no magazine has even given the
Newbrain a second look. I know
unless you expand it there is not
enough memory for much, but
could you publish a small
program or tell us of any soft- |
ware available?

Richard Nash,
Petts Wood,
Kent.

® We like the Newbrain and we
are keen to support it. Some
programs from readers will
appear next month, but more
would be welcome.

Endless tapes

A COMMON COMPLAINT against
the use of cassettes for data
storage is the need to rewind if
previous files or programs are to
be reloaded. It is not possible to

do this automatically with |
standard cassette recorders.

A means of overcoming this
drawback is provided by the use
of an endless cassette, such as
the TDK EC3 cassette. The
tapes are short, six minutes |
maximum, making them ideal |
for use with computers. l

There are, of course, snags.
The tapes cannot be rewound or |
run fast forward and they are
expensive compared with
standard El5 cassettes. These
difficulties are offset by the
ability to manipulate the
cassette solely by software, since
the tapes move forward only.

Because of the different |
operating systems used on
micros it is only possible to
generalise on the applications of |
these tapes. However, with
proper program organisation it
should be possible to develop an
efficient file system on tape.

The tapes come into their own
for management of databases. I
am at present still experimenting
with these tapes, but they have 1
already proved invaluable in the
manipulation of data and for
record purposes. No doubt |
readers will be able to think up
other suitable applications.

M J Bedford,
Bradford,
West Yorkshire.

|
Left in the lurch

I DO NOT BELIEVE that the
computer industry will ever be
taken seriously by the business
world if it cannot provide an |
efficient repair service. I have
been waiting over six weeks for

| my Pet 2001, which is essential

for the efficient running of my
farming business, to be repaired
by one of Commodore’s nation-
wide dealers. The dealer is still
waiting for parts.

It seems to me that dealers are
more interested in the big profits
to be made from selling |

| Plea for service

| must condemn Acorn for a lack

providing what the customer
wants, and that is a good back-
up service. It is interesting to
note that of the 18 Commodore
dealers listed in your magazine
in March 1979 only nine were
still in business by October 1982.
Surely Commodore should
vet its dealers more thoroughly I
in order to protect the customer
and its own good -name;
otherwise, being an authorised
dealer means nothing.
R H Pring,
Crewkerne,
Somerset.

@ Since we received Mr Pring’s |
letter the matter was finally |
resolved through a local
Commodore dealer.

AS AN OWNER of a BBC Micro I

of understanding to its
customers and would-be
customers, for not supplying |
sufficient telephone answeringI
facilities. To get through to
Acorn requires the patience of
Job, unlimited time and an |
understanding boss or family
when hogging the telephone. I
must have been trying since

| early December, in order to sort

out a problem with my micro,
but to no avail. |
It does not make sense: with |
over 3,000,000 out of work |
more people could be employed |

to answer customers’ queries. If

nothing is done, before long the
BBC Micro will go the way of |
other British products and be
replaced by competitors from

Japan or America.

M C Krockel,
Aberdeen.

Godel and Al

IN THE FEBRUARY issue Boris
Allan suggests that Godel’s
theorem rules out the possibility
of artificial intelligence. I would

computer systems than actually | accept Allan’s main thesis that |

1T ooks A BIT

COMPUCATED ? —
NoT A 81T of (T !
LOOK ITS So SIMPLE - -

Al is still a long way off, but not
his use of Godel’s theorem.
What Godel showed was that
any mathematical system
complex enough to include self-
reference could not be fully
consistent. As stated it applies to
mathematical systems: it is an
inductive leap to apply it to
microelectronic structures.
However, if that is taken for
granted, all that Godel’s
theorem suggests is that if
machines become intelligent
they can not be fully self-
consistent, that is, they must
become far more than glorified
calculators following rigid
functions. That seems to me to
be hardly more than a truism. I
Godel’s theorem is a master-
piece of formal logic and is of |
major importance in the fields
of mathematics and metamathe-
matics. However, trying to
apply it outside its context is
beset with pitfalls. One thinks of
attempts to support ideas of free
will by using Heisenberg’s
uncertainty principle — which
properly only applies to
elementary particles. Ironically,
it is just this sort of unbridled
extrapolation that Allan is
arguing is inappropriate when
applied to ideas about Al.
J de B Clarkson,
Pratts Bottom,
Kent.

BORIS ALLAN seems to have let a
fallacy creep into his thoughts
on Al. He states that Godel’s
theorem implies that a machine
cannot think about itself and
that therefore a machine cannot
be truly intelligent. Besides the
rather obvious difficulty of
saying what true intelligence is
— perhaps just ‘‘something that
most humans have” the
theorem applies equally to
human beings.

Of course I can think about
myself. I can even imagine of all
the synapses clicking away in my

(continued on page 13)
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Unfortunately, many of today’s
desk top computers are designed with
too much emphasis on home use.

That'’s fine, if you want to balance your
checkbook, play ‘*space war'’ or draw
pictures. But when you have serious
business requirements for a computer,
you want one designed specifically for
business.

The RAIR Business Computer is
just that. A computer designed
specifically for business applications,
incorporating a host of features—
optimised for the business environment.
8- and 16-bit microprocessors allow
users to run available 8-bit—plus newer
16-bit—applications software simulta-
neously. And an integral high-capacity
Winchester disk drive—plus provision
for additional hard disk support—provides
sufficient on-line storage for virtually any
business application.

Advanced communications software
allows the RAIR Business Computer to
connect to mainframe systems and net-
works. And expanded RAM memory
supports simultaneous access from up
to four user workstations, each including
an ergonomically designed, detached
keyboard, high-resolution colour display,
and optional workstation printer.

So if you're serious about a
computer for business, call RAIR for
details about our Business Computer.
We’'re not playing games.

RAIR Limited

6-9 Upper St. Martins Lane
London WC2H 9EQ

Phone (01) 836 6921, Telex 298452

@ Circle No. 104

it's time to stop playing
esand get down to business...

SYSTEM SPECIFICATION

Microprocessors: Concurrent 16-bit 8088 plus 8-bit 8085
RAM Memory: 256 kbytes expandable to 1024 kbytes
Integral Disk Storage: 19-Mbyte Winchester drive plus
1-Mbyte tioppy drive

Storage Options: Up to 4 add-on Winchester drives plus
streaming tape backup

Communications: 4 workstation ports (RS-422-compatible),
plus 2 synchronous/asynchronous programmable RS-232
ports

WORKSTATIONS (up to 4)

Keyboard: Ergonomic, low-profile, 83 keys, 10 program-

mable function keys, 10-key numeric keypad (with cursor/
editing functions}

Color Display: High-resolution, 80 characters x 25 lines,
upper and lower case, 8 programmable foreground/

" background colors

Printer: Bidirectional, 80 characters-per-second, friction and
tractor feed

SOFTWARE

Operating System: User-triendly, multi-tasking, CP/M,
MP/M, PC-DOS compatible

Languages: BASIC, COBOL, Pascal

Applications: Spreadsheet, Database, Text Processing
Communications

CP/M and MP/M are trademarks of Digital Research
PC-DOS is a irademark of IBM

the RAIR
Business Computer.




'Three out of evefy four
- computers going into
schools are BBC Micros.

Is there a lesson to be
learned by everyuser?

As part of the current government subsidised
scheme aimed at introducing micros to schools,
the Department of Industry undertook a survey of
machines available and made recommendations to
education authorities all over the country.

The BBC Micro met their priorities exactly:
it is economical yet fast and powerful, and it can
justify the investment involved, through its capa-
bility to grow with the needs of the user and with
the rapid changes in technology.

'leachers and education authorities agreed,
and today it represents over three-quarters of all
micros being ordered for schools across the
country under the DOI scheme.

The BBC5 choice too.

In choosing a machine to put their name
to for their massive Computer Literacy Project,
the BBC had the same set of priorities as the DOL
The BBC Micro is now an integral part of that
project, which includes books, software, courses
and a number of major television series, one of
which,“Making the Most of the Micro” is now
being broadcast.

All this for only £399.

The BBC Micro is light and compact. It
generates high resolution colour graphics, and is
capable of synthesising music and speech using
its own internal speaker. The keyboard uses a
conventional layout and typewriter feel.

The most sophisticated version (called

Model B)is available for only £399. (There is also
a basic model available, the Model A, at £299)

Designed to grow.

Last year the magazine “Which Micro?” said
that the most attractive and exciting feature of the
BBC Microcomputer was its ‘enormous potential
for expansion.

This is indeed one of the
features that sets it aside from
the competition.

For example, as well as
interface sockets to allow you
to connect to a cassette
recorder, and to your own
television, you can also use
video monitors, disc drives,
printers (dot matrix and
daisy wheel) and paddles
for games or laboratory
use.

You can also plug
inROM cartridges con-
taining games with
specialist application
programs.

The Tube. A unique feature.
The Tube, which is unique to the BBC Micro,
provides for the addition of a second processor via
a high speed data channel. The possibilities are

enormous. For example, the addition of a second

10
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3MHz 6502 processor with 64K of RAM doubles
processing speed. While a Z80 with 64K of RAM
opens the door to a fully CP/M* compatible

operating system, with all the benefits for business

applications.

_ Linking up with other computers.

The BBC Micro also offers a facility of
immense potential value to schools colleges and
businesses. Its called Econet—-a system which uses
telephone cable to link with other BBC Micros.

A number of machines can then share the use of
expensive disc drive and printer facilities.

Make full use of Prestel & Teletext.

With special adaptors you will not only be
able to turn your TV set into a Prestel terminal and
Teletext receiver, but you can also take data and
programs direct from these services. (Theprograms,

which are known as telesoftware, are already being
broadcast by BBC% Ceefax service.) This is another
first for the BBC Micro.

BASIC plus.

A sophisticated version of BASIC has been
chosen for the BBC Micro, which incorporates
features normally found only in more advanced
high level languages. However, there is also a facility
allowing access through a simple command to
another language — for example, PASCAL,
FORTH and LISP.

*Trademark of Digital Research.

A full range of software.

Applications software for the BBC Micro
already cover a very wide field. Packages covering
games, education and business applications are
available on cassette. All developed to the same high
standards set by the hardware.

The best possible back-up.
Your BBC Micro comes with the backing of the
BBC and an extensive dealer and service network.
Each approved dealer is able to offer advice
and carry out expansion work and repairs.
BBC Microcomputer — Model A and Model B.
2MHz 6502A Processor.
32K ROM; 16K RAM Model A, 32K RAM Model B.

Full QWERTY keyboard with 10 user-definable
function keys.

Mixed high resolution graphics and upper and lower
case text.

300 baud and 1200 baud interface for standard cassette
recorders.

Three-voice music synthesis with full envelope control
feeding internal loudspeaker.

Interface sockets (Model B only) - RS423, for analog

inputs centronics and user port.
6502,7.80,16032 second processors.

Single and Dual Disc Drives with 100 and 800 K-bytes
storage.

Teletext unit.
Speech synthesis.

Networking facility — via Acorn Econet®

How to buy your BBC Micro.

If you are a credit card holder and would like
to buy aBBC Micro B,orif youwould like the address
of your nearest stockist, just phone 01-200 0200.

Alternatively, you can buy a Model B directly
by sending off the order form below to: BBC Micro-
computers, c/o Vector Marketing, Denington Estate,
Wellingborough, Northants, NN8 2RL.

All orders are despatched by fully insured
courier and come complete with easy to follow 500
page User Guide and Welcome cassette.

D 01-200 0200 credit card holders.

|—To BBC Microcomputers, ¢/o Vector Marketing,
Denington Estate, Wellingborough, Northants NN8 2RL.

BBC Model B Micro-

{ Pleasesendme

computers at £399 each, inc. VAT and delivery. I enclose
’ PO/cheque payable to Acorn Computers Limited

|' Readers A/C or charge my credit card.

I Card Number

l

Amex/Diners/ Visa/Access ( Delete)

Name__
Address._ e

B _ Postcode

PC4
Registered No. 140 3810 VAT No. 215 400220

The BBC Mlcrocomputer System.

Designed, produced and distributed by Acorn Computers Limited.

Signature_

PRACTICAL COMPUTING April 1983
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CONCURRENT CPIM

Multiplies the power of your microcomputer.

If you have to wait impatiently for your personal computing because it multiplies the value of

Com}}zluter to finish a job before moving on to your hardware and lets you use all the CP/M

another task, you need Concurrent CP/M. This compatible programs. And if you're developing

new software technology from Digital Research software, it ensures that you're on the crest of

increases the productivity of your micro- the hottest new wave in the business.

computer by allowing you to do more than There’s nothing like Concurrent CP/M in

one thing at a time. the personal computer world, and you can get
Using Concurrent CP/M, you can run it only from Digital Research.

several programs simultaneously, switching For more information, contact:

instantly from one program to another. For the Digital Research (UK) Limited

first time you can write a letter while you do Oxford House

your financial planning. For the first time you Oxford Street

can write text while printing other documents. Newbury D IGITAL

For the first time you can edit programs while Berkshire =
your program compiles. Concurrent CP/M is RG13 1JB RESEARCH
the best investment you can make in micro- Telephone: 0635 35304 The creators of CP/M™

—

sJaaas~anvas
|

JRAABY ‘7 " Sam
1 [l

N i

-

UK Distributors

Tamsys Limited
Tel: Windsor 56747

The Software
Connection Limited
Tel: Fareham 239025
Theé logo, tagline and names of DRI products . P .
are cither tragldemarks or registered t':ademarks Xitan Systems Limited
of Digital Research Inc. Tel: Southampton 334711

® Circle No. 106




(continued from page 8)

brain or ponder what I was
thinking about this morning. I
would expect any “‘truly
intelligent’’ machine to do this
about itself. Godel’s theorem
does not stop either of us, but ]
rather it stops both of us from
thinking about ‘‘what I am
thinking about now.”’

Peter Kanssen,

| Queen Mary College,
7100 RETURN

London.
8000 F = F + INT (L *
I 10+9)/52 * 10 4)
Income tax 10 4 +0.049) *20)/20:

. RETURN “rg « g :
I AM WRITING concerning the | gﬂ [L” IT m [[]][DJIE ﬂ
There are a few exceptions to ALt -

Payroll program featured on

page 148 of the April 1982 issue. | this rule: Automatic development of dBase iI, CISCOBOL

1do not claim to be an expert at | ® two-letter words cannot be program code without any programming

programming — though I do formed. tO does not give to.

perhaps know something of | @ _pR gives P(Int #, s0 ? must be

iglcome tax, having been in the | oﬁ:‘:z ffci)rruljD rrl:znt.way to produce
usiness for 18 years — but it :

seems to me thatythe subroutine |  ocriain Aol & dosub,

and input. iN gives input #.
7000 referred to near the top.of Also, if two letters are used
page 150 is unnecessarily

licated that are not the start of any
complicated by the use of | yorq then the shifted letter is

arrays. | ignored:
This routine, which should | 1g0 2Q :sS

take up less memory space, will | :yo¢
cope with codes of unlimited | 707 - s

Income tax.

7000 F=0: IF T<1 GO TO 7100

7010 L= INT (T/360 + 1)

7020 L= INT (TIL)

7030 K =T — INT (TIL)* L

7040 FORM = 1 TO INT (T/L
— K:GO SUB 8000 : NEXT M

7050 IF K=0 GO TO 7080

7060 L=L+1

7070 FORM =1TOK : GO
SUB 8000 : NEXT M

7080 NN=N:IFE (J,4) = 1
THEN NN =1

7090 F=F * NN

|

STEMMOS

THE WORLD’S LEADING
AUTOMATIC PROGRAM
GENERAJOR

Neyv
Version

[0)[o)]

1.2

Automatic Menus and Sub Menus
Automatic Data Entry screens
Automatic Data Entry Routines
Automatic Edit/Validation
String, Numeric, Date and
calculated fields

Automatic Multiple Reports
Selection on part fields
Automatic Programs in dBase
code with interactive screens
No prior knowledge of dBase Il

[RILTI ()

STEMMOS

[0)[0)]

size. I can think of no reason for or CIS COBOL is needed
[ John Doe, | this to happen. Its practical use [RStaNeE offiers thah 50 - -
Rseigale, is obvious: almost any Basic microcomputers
e e Available on MS-DOS, CP/M 86
' R J Dowling, & CP/M 80
Pet characters King’s Lynn .
IN A LETTER in the July 1982 Norfolk. AUTOCODE ver.1.2fordBasell . ... £220

AUTOCODE ver. 1.1 for Cls coBoL £450
excluding VAT

Practical Computing 1 described
the unusual behaviour of shifted
characters in Rem'statements on | yoris ALLAN does less than
a 4016 Pet. Recently 1 have | jygice to the Ace computer —

discovered an even weirder | porih thoughts, Practical
behaviour of shifted characters | compyring, January 1983.

Unfair to Ace

SCREEN HANDLERS FOR:
dBASE Il M BASIC
CIS COBOL C BASIC

"
—
- |
e
i—
=1
nessm—
J—
oc
N

anywhere in the program.

This behaviour works in
either character set, but as
capitals are easier to write than
graphics I shal] write as if the |
alternate character set is being
used. Enter:

There is no need to define a
special word to allow another
word to refer to itself: recursion
is already part of the Ace reper-
toire.

Further, Allan’s program
crashed on all three machines

and other languages available separately
on 8 bit and 16 bit systems.

Please send me more information on:

autocooe1 L] cis cosoL L]

il 1l

;8 Sslg because a signed two-byte
30 U number cannot exceed 32,767. SCREEN D dBASE I
2010 The eighth factorial is 40,320. HANDLERS SEMINARS
50 li i
I and then légt t{w program. The l Egﬂgfg& aEhEe | D - -
computer displays: : ; j—
10 ggto e Foolish remarks game. - et
20 save BORIS ALLAN may think that it is 2o =
30 run . Address:
20 load easy to learn some computing,
50 list but surely I am not alone in ﬂ.__
This program is obvious | being infuriated by his articles in T
nonsense and is used only to | Practical Computing — they Telephone: —_—
illustrate the point, but these | imply crassignorance of most of ==
half-shifted abbreviations are | the subjects he is writing on. In [—
STEMMOS LTD —

accepted by the computer just
like the corresponding Basic
word. A little research shows
that there is a simple way to
abbreviate any Basic word.

his latest article, in Last Word
— I wish it were — he puts
forward some rather foolish
remarks about artificial

(continued on page 16)
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LONDON’S WESTEND NATIONWIDEOVERNITE SERVICE MORE PRODUCT
BETTER SERVICE PROBABLY THE WIDEST SELECTION OF NETWORKS...
MICROS...AND PRINTERS ON DISPLAY NATIONWIDE

*+++*THE NEW DBMS lll (series 1l of the world’s first ‘task-robot-programs’)*****
.....FEATURES.....

32000 records per filename.

20 main/200 sub fields per record

field and record related formulae....
‘Jump-to’ any of 32000 records per file.....
randomlblnary/keylmulhplefleld search.
‘if-then’ questioning

fite protection/password entry....

speed of 500 records per 20 seconds
range match. not match. integer match.

G.W.COMPUTERSLTD
RANGES

Mbasic & word-star compatible........
1400 character record sizes..
mathematical scratchpad.

record relational indexes...

transl ble to any language
User-defineable reporting

field protection/classification...

sorts ‘alpha or numeric' any window.
either-or. same as. greater. smaller.

12 online file architectures. o

240 fields using cross-referencing.........c.oocoeeveeeveenne
cross-record calculations.
‘Jump-to’ any record in 12 files
User-defineable files/field words/sizes..
endless ‘either-or’ matching
formulatefrecall on selection criteria.
12 interrogation question types.

short fillng output/audit trails....

ONE OF THOUSANDS OF DIFFERENT TASKS ON WHICH THIS PROGRAM MIGHT BE EMPLOYED

DMS’S MACROS WORK FROM THE MOMENT YOU INSERT THE ‘TASK DISK' IN THE COMPUTER'S DRIVE
Simplydesign your flle, give its flelds your words, setup your report mask, and then enter your records. Switch to 'automatic drive’ and formulate any task you wish the program to
fulflf |, the taskis stored as amacro. Take a copyof the program on another ‘task disk’ and from then on, the task disk will function without a single key-stroke. Thmk of a number of
such ‘task disks’ such as “stock-re-order reports™; “stock-valuation reports"”; "‘sale-mail-shots”; “produchon process-analysis”; “patlent history analysis”; “research-analysis™;
“budgetting” “purchase/sales-analysls”; “personell-file-analysis”; “vehicle-location control™; “librarian analysis"; “plus more?”

Prewous issues showed examples of ‘employees-short-fist’, ‘garage stock re-order’, ‘sales analysis’ ‘librarian’s list’ ‘hospital’s patient list’ here is an ex-
ampte of a ‘rental recording file' and some reports it mught generate.

The record may look like this: One report might be: select ?? all records
1-record number (413 where the amount of payments are less than
2-client (Radio cars Itd ) 50 pounds, that were taxi-phones and faults
3-date of contract (01.04.81 ) were detected. When found, pick up the cross
4-date last pmt (12.02.82 reference code and look up that record to
S-period/frequency (36 / identify the supptier.

7-amount of pmt (22.50
8-item type (Taxi-phones
9-repairs made (faulty microphone — item replaced )

10 cross reference (3.422!C detalls of full system spec and supplier)

Another report might be: select ?? all records
in the file where the commencing date of
rental was 04.81 and the term was greater than
12 months. Print a list of all those records
where the date tast payment was prior to (ie
smaller than) 03.82 and prepare a short
address file for ‘reminders’.

monthly
)

DBMS Il (WITHOUT MACROS) AND DBMS IIl ARE FULLY IMPLEMENTED UNDER CPM-86 (tm) and MS-DQS (tm) le: (SIRIUS/VICTOR/IBM)
DBMS Il IS 395.00 (or 250.00 by mail order ex. training). DBMS It is 575.00 (or 295.00 by mail order ex. training)

TELEPHONES: 01-636 8210 : 01-631 4818 : TLX: 892031 TWCG (BOSTON 94-0890)

MICRO-COMPUTERS PRINTERS SOFTWARE

-BUS v8.00 (Accounts)
-DBMS |l (Database)
-DBMS Il (by mall order only)
-DBMS Il idatabase
-DBMS {1l {by mall order only}
‘FORMS/TEXTICALCH DBMg
-Sales Ledger
-Purchase Ledger
-Nominal Ledger
-Stock-Control
-Address-Maller
-QASort/QNSort (500 Recs/14secs)
-Autoload & Recover

MICROSOFT -Mbasic 80

-Fortran 80

-Cobol 80

-Baslc Compiler

‘MU lisp/mu star

-Word-star

-Mail-merge

-Spelstar

-Datastar

-Super-sort

-W-star/M-merge/Sp-Star

-BStam (communications)

-BStms (telecomms’)

-Despool

-CBasic

-Pascal MT

-Quickscreen

-Spellbinder

-T/Maker

-CIS Cobol

-Forms Il

-Microline 80
-Microline B2A
-Microline 83
-Microline 84
-MX80/FT-3
-MX100/FT-3
-DP 3000

GA0 B4iinterface portsk board
GaO V.D.
380 Dual Didrives enclosed
-Superbrain 64K RAMI320K disks
Superbrain 64K RAM/700K disks
-Supertrain 64K RAM/1.5M disks
-Superbrain 64K RAMA1OMG disks -DP 9501
-Compustar 64K RAMOK disks 1 -DP 9501 (A)
-Compustar 64K RAM/20K disks 1 9/45 R/O
-Compustar 64K RAM700K disks 9/55 RIO
Compustar 64K RAM/1.5M disks K
-Advantage 64K RAM/T00K disks
-Advantage 64K RAM/S.3M disks
802 64K RAM00K disks
B02H 64K RAM/7.3M disks
806 64K RAM/1OM disks
816 256K/750K disks
ACT Sirius 1128K/12M disks
-Sinus 2 128K72.4M disks
Sirius 3 12BKNOMEG disks
VICTOR -9000 128K1.2M disks
IBM -PC 84K RAMBAOK disks
-PC1 J30KB40K disks
ALTOS ACSH00-2 64K RAMIM disks
ACSB00-10 208K/10.5Meg disks
NEC APC 128K RAM/2M disks
CORVUS (‘onoe l 16 bit
K RA| disks
681 64K RAM Networker
ABC 24 64K RAM/TOOK disks
26 64K RAM22M disks

NORTHSTAR
{exc DOS)
TELEVIDEO

MICROPRO
TEXAS
DIABLO
RICOH -RP1600
OLYMPIA -ESW 103 14 CPS
-ESW 777 55 CPS BYROM

DIGITAL

PERIPHERALS &
ACCESSORIES

-6 Meg hard disk

-11 Meg hard disk
-20 Meg hard disk
-Multiplexor 7 station .
-Mirror backup card . S'Soft
-Compustar 10 Meg hard disk N'Wast
-CDC 96 Meg hard disk . 0ASIS -The Word

-16 Bit u/grade . {THACA -Pascal Z

-18 Meg hard disk M|cROSTUFF -Cross-talk (Tele-comms’)

-6 Meg hard disk OLFE -Move-it (Micro to Micro)

-12 Meg hard disk Sohware formats on all micros In our hardware list.
-26 Meg hard disk 3295.00 All prices marked £ are available 816 bit formats.
SMG fixed/SMG removeable dlslézg
5

F. GELLER
LEXISOFT
LIFEBOAT
M'FOCUS

~Super Calc

SORCIM
-Pascal M

STANDARD -Quic-N-Easy
PEACHTREE Magic Wand
-Magic Calc
-Diagnostics
-Statpak

CORVUS

AX computer prices include mbasic as standard.
ANl prices marked £ are 816 bit machnes.

INTERTEC
N'STAR

M DEAL SAVES YOU
1500.00+ MORROW

GENIE
Choose any computer, any printer and 30 diskettes
add 65.00 for cables and testing. cDC
add 10% warrantY for 1 year {optional)
add 110.00 for delivery & installation {optional)
training optional extra 100.00

RODIME

-s/sided floppy drives

-disided floppy drives

-d/sided ditrack drives
MCEgI%REX —sgit/hgrd s/sidedddlske(t)tes {10)
SCOTCH  -104/2D double sided {1

and get completely ****FREE S.SE Softbox PET to CPM((:r%)

cpm handbook 50 basic exercises 2000 sheets paper -Sirius 8/16 bit SMHz card

DBMS Il magic wand wiproc  magic calc QUADRAM 64K print spoolericopier

TERMS & ETC

G. W. Computers Ltd (Grama {Wint
55 Beatord Lourt Mansions
Beadtora Avenue
Lonaon vv.u. I. enaiana.
1€1: U1-b3b BZ10: V1631 4818: 1IX BYZUST twe a

mbasic 80 diagnostics msort/dsort
recover autoload instant basic
cbasic diskigames library case

*** *total value 1525.00****

-RS232auto-modem 1200 baud  450.00
-Port expanders {4 tmnis to 1 pnr)395 00
-Port expander (switcher) 5.00
Port expander {switcher) 95 00

NOTE: Corvus drives with multiplexor may network
sifius . . Superbrain . . Concept.. PET .. Victor.. IBM

BOSton oftice tIx Y4-ug4u
24 nour answerpnone-ieave adadress 1of "INtODACKS
vve do not operate a reader S reply card service.
terms: C.vv.U. or C.O.L. Frices excluge V.A.|
DUTINCIEIR Al RON-Credit AISEOHINTS avalanle,
INO geaiers. 1 ne above SIS are not exnausiive
Fiease calt n only by pnor appontment.




FORMS/TEXT/CALC/DBMS IV

Contains the highest state of the art software available today

ALL IN ONE PROGRAM

When you budget for a complete system of software you eventually end up with a host of packages like, Sales, Purchases,
Nominal, Data, Text, Calc, Mailshot, Invoice, Order, Workflow, Personnel, and so on.
The list is endless and the outlay several thousands of pounds.

DBMS IV

Has most of the features you need from the above list in one programll!!.

Features. Design a form as wide as a window of 250 characters, long as needed. Cursor movements are ‘left, right, up, down,
delete left delete right, tab right-left-up-down’ Paint your form as you like directly on the screen.

Write a letter as you see it on the screen, edit it then simply enter "P to print.

Set into the form, your data fields, “"EEE£E£E££’* and specific file-related activities, formulae and validation checks.
Enter values and see the spreadsheet calculate itself.

Database. Search files for data to be inserted to fields specified.
All the features of DBMS Ill, explained elsewhere in our ad.

Here's an example of an invoice you might design for your stationery
You could design your own spreadsheet, order form, statement, or any other kind of form that is required to fit your existing
stationery.

<O >EEEFEEEEEEEEE INVOICE

To E<1 >EFLELELEEEEE From: G.W. Ltd
£<2 SEFEEEEEEEECEFLELSE 55 Bedford Court Mans.
E<3 >EFEEEECEFECEFEEESE Bedford Avenue
£<4 >EELEEFEEEEEE London W.C.1.
£<5 >E£EEEEE Tel: 01-636 8210

Date <6 >££.££ Taxpoint <7 >££.£F Agent <8 >fff

Quantity Description Cost Tax Total

<9 >fff <10>FEEEEEEEEEEEEEE <11>££ ££ <13>££f
<14>ff <I15>FLEEEEEEFEEEEEE <16>£f <17>£££

< 8 > £

and so on

<19>E£EE£EEE <20>f£f£E

items <1 >to <5 >internal command to request name input, and then search an address file for details.

items <6 >to <7 >request date input and validate.

item <8 >request agent number and validate range.

<9 >request quantity, validate range.

< 10> request description, search file, accept, and calculate fields <11>, <12>, <13>, if finished invoice then
calculate fields <19> and <20>

Now comes the more valuable facility, you can provide the ‘FORM’ with file-related instructions, not only to request a ‘console’ in-
put for a file search against names, and stock, but after the invoice is finished the fields you have selected may be passed to
related files.

EG: Send fields <0 >, <1 >, <6 >, <7 >, <11>, <12>, <13>, <19>, <20> to a sales ledger.

Then send fields <9 >, <10>, < 11>, to product analysis file.

Then send fields <0 >, <1 >, <7 >, <19>, <20> to V.A.T. file
Then send fields <10>, <11>, <12>, <13> to Nominal ledger.

The program is only available from G.W. Computers Ltd <U.K.> with a system purchase at 575.00, note DBMS Ill comes free
with system deals. or by mail order transaction at 395.00
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PORTABLE

COMPUTERS

EPSON HX/20 (Brief case Computer. Weighs less than alb.
16K expandable to 64K. Full size ASCIl keyboard. Runs on
own power for 50 hours. Complete with serial and RS
232/Interface. £400.00

Add on fac. inc. Barcode. Reader/ Microcassette/Acoustic
Couplers for telephone link up -etc.

| HP75C (The new portable computer 16K expandable to1
48K size just larger than a reporters notebook, welghsl

I under 21b). Will inface with other HP equipment incl. ®ltems

| detailed below ideal for Eng./Sci/ travelling business ex-l

| ecutive. (600 appomtments can be stored in Mem built in

Lnternatlonal clock full size keyboard etc). £600.00 |

Turn your 41C/CV System into a hand-held Computer with
these accessories

sPortable Digital Cassette Drive (stores up to 131,072

bytes on a moveable mini date cassette. Files can be given

*Meaningful’’ names. Average file access 13 secs. works

on rechargeable batteries and is completely E%r;gb(l;g

sHP 7470A 2 pen plotter With plotter module first-time
users can.quickly generate line graphs/bar charts/overhead
slides etc. Allows rapid generatton of bar code commands.
£950.00

Plotter module £ 56.00

Extended function and memory modules for HP41C/CV
now in stock. Adds approx. 4K Mem storage.

HP41C £120.00
HP41C O/R £120.75
Printer 82/62A £286.95 HP1L Module £78.00
Printer 82143A £220.95 HP16C £93.00

In stock HP10C 11C 15C/1. Tel. for prices.

HP41CV £169.50
HP Wand £76.00

HP41C together with IL8 plotter modules plus 7470A plot-
ter. £1,165.00
HP BUDGET PACK
HP41CV together with card reader and printer (82143A).

All complete as manufacturers spec. £500.00

COMPUTER PRINTERS AVAILABLE FROM STOCK
Epson/Qume/Oki/Nec
Diablo/Ricoh/Tec/Brother
Prices and Literature on request

SHARP

PC 1500 Pocket Computer £130.00

cables, CP/M operating system and
CE 158 RS232 and Cent I/F £130.00

Shar Disc BASIC & Manual £650.00

CE 15A Appli Tape £13.00 OFB Dual Floppy Disc Drives for
CE 150 4 printer/cassette IF  £115 MZ 80B complete with I/f card,

CE 151 4K Add on mem 43.00 | cables, CP/M operating system and
CE 152 Cassette £34.00 | Sharp Disc BASIC & Manual £650.00
CE 153 Add on Soft Card £69 | MZ-80P4 150 cps Matrix Printer

CE 155 8K Add on mem £69.00 £700.00
MZ-80A 48K Computer £425.00 | M2-80P5 80 cps Matrix T/F Printer
M2-8080AEU Exp Unit for £86.00 360.00

MZ-80FB Dual Floppy Disc Drives for MZ-80P6 80 cps T/F F Printer
M2-80A complete with I/F card, £400.00

The SHARP MZ-80 P4, P5 and P6 PRINTERS come complete with interface card.
printer cable and ROM.

SPECIAL OFFER
TEXAS T159 together with PC100C (Complete as manufacturers

specifications) £265.00

T159 £112.50, |
T155-1l £35.00

PC100C £163.50
TI Programmer £52.50

GOODS FULLY GUARANTEED.
PRICES EXCLUDING VAT AND P +P.

Company and Government orders accepted by phone.
Barclaycard/Access/Visa accepted by phone

Tel.: 01-455 9823

EXPORT ORDERS WELCOMED
Air Freight/Air Post Delivery
Quotations on request

MOUNTAINDENE

22 Cowper Street
London EC2
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(continued from page 13)

intelligence, such as how it is not
really intelligent.

If computers can never be
intelligent then what makes him
think that people are intelligent?
Definititions of intelligence are
notoriously difficult, but the
trend in the past has been for
computers to do more and more
things that previously people
would have said required
intelligence. 1 see no reason for
this trend to stop.

John Kleeman,

London NW3.
® Last Word next month will be
written by a computer.

i
Some welcome! -
AFTER TWO DAYS and a dozen
temperamental attempts to load
the BBC Welcome tape, as a last
resort I changed over the |
Mic/Record jack plugs and all
was then splendid. So be
warned, if the jacks are the
wrong way round, the screen
may not show blank or rubbish.
It is like the navy pilot who
took off not noticing that the
wings of his plane were folded,
and flew safely.

|

M Schaffer, l

Haywards Heath,
West Sussex. }

Alphabetical |
Sinclairs

I WAS PLEASED to see that you
were able to publish my
program in the January issue of
your excellent magazine — page
115. Unfortunately, there were
two small errors. Two lines
should be inserted as follows:

1105 LET C(P)= C(P + 1)
1170 LET L (P)=0

Various line numbers referred
to in my explanation of the
program related to an early
version, rather than the later
improved version which you
printed. The corrected numbers
are as follows:

For 13 read 40 i
15 60
17 80
19 100
21 120
132 1200
134 1220
135 1230
150 1370
151 1380

The program will, of course,
run without any alterations on
the Spectrum, which I now use.

John Loncaster,
Hornsea,
Humberside.

Format 80

YOU WERE KIND enough to
review our word processor
Format 80 in the February
edition of Practical Computing.
For the most part the review was
accurate but there are some
matters of fact we would like to
correct.

The price of Format-80 is now
£199: the article ‘‘Apple words”’
prices it somewhat higher.

John Dawson should be
pleased to hear that word-wrap
now operates when inserting
text. Format-80 is compatible
with Super R, Omnivision,
Videx Videoterm, Double-
vision, Smart Term, Vision 80,
U Term, Full-View 80 and
others.

Michael Hardwick,

Elite Software Company,
Heston,

Middlesex. [J]

Alphabetical listing.

Prograsn CONMPIrsain
to SPECTRUM.

The fottowing sho
the sitggeated ANE

on the SPECTRLM.
62X INPUT "Add 1
Scroatlt &, R
Yy=2 THEN
y=3 THEN
6688 IF uw=E THEN
700 INPLIT “Enters
em "Y;MN%
722 LET 23%71)=x%
74@ LET L (1) =LEN
“"Entes

75& INPUT
Item'”,al

770 LET aftl) =ai
73@ INPLT “EFule.r
em'; ¢l

“Add 21
*\croll 4, R

y=2 THEN
¥=3 THE
y=8 THEN

make QEE £F the JNPLY rommand

=1 THEN LGN TN
N RO TO

QR foanm IXE3

w a sample oOf
odnents o

P ‘%uhsl_‘ 2,- Deilr

eturn

GO TO BED

GO TO 1048
Jian

GO TH
Name of pem IF¥

X%
BRONIDT DF 02N

Lfinst nf new JTF

2 E;
fap
860
o B TN
EESY)

: %ubqt
etivnrn

Deie

GO TO

GO TO
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The box is not always black ...

At Rair we're continually enhancing and upgrading our single-user floppy disk systems right up to powerful

Black Box microcomputer range to meet the ever- multi-user systems with Winchester hard disks and
changing, ever-growing needs of our customers. tape backup.

That's why you'll often find our systems turning up So next time you're choosing a microcomputer for
under different names, different colours—not always anew application,remember to
black. call us first.

Our current Black Box range includes 8- and 16-bit With Rair, you can have any

microprocessors, that can be configured from simple colour you like, including black.

United Kingdom RAIR Limited 6-9 Upper StMartins Lane London WC2H9EQ Telephone (01) 836 6921 Telex 298452
France RAIR Sarl 90 Avenue Champes Elysées 74008 Paris Telephone 010331225 4401 Telex 290177
West Germany RAIR Computer GmbH Clemensstrasse 5.7 5000Koin1 Telephone (0221) 219811 Telex 8881915
United States RAIR Microcomputer Corp. 4101 Burton Drive SantaClara CA 95050 Telephone (408) 988-1790 Telex 677038

® Circle No. 110



Samurgj means to
Samurai is bllt to s

Out of the world’s most powerful economy comes 7
the world’s most performance-orientated executive
computer. It’s the Samurai from Micro Networks,

a 16 bit business machine with a capability,
features and a price that gives it a decisive edge
over the competition from the other side
of the Pacific.

As well as the thrust of the Intel 8086
power, there’s an impressively
engineered reliability that's wholly
Japanese. 128K bytes of memory, 2.4
megabytes formatted floppy disk
storage with standard IBM format
compatability, communications

w2795 .



erve. T he new 16 bit
-ve todays executive.

and printer interfaces all come as standard. And on top there is a superb range
of options.
The software available to Samurai users is extensive. A full library has been developed
by Peachtree the world’s largest microcomputer software house, for MS DOS* and
CP/M86** Samurai’s operating systems. It all indicates that here’s a machine that’s built
to work alongside you in the toughest business environment.

The Samurai is backed by an aftersales service programme, the like of which has not
yet been in the U.K. executive computer market. Just as an ancient Samurai warrior
« pledged total loyalty to his lord, so Micro Networks pledges every Samurai
i customer a total support package. A 12-month guarantee of course, but also a
od guaranteed no-quibble replacement. Extensive training is available, and a
software hotline to enable business users to get fast answers to
operating queries.

ves. Micro Networks Limited
", 332 Kensington High Street, London W14 8NL
,-s 3 Telephone 01-602 7405/9

) @ The Samurai is a product from Nissei Sangyo which is a subsidiary of Hitachi.

,« MICRO NETWORKS%%

)

To: Micro Networks Limited 0
382 Kensington High Street
London W14 8NL

Please send me more details of the 16 bit Samurai.

Name

Company

Position.

Address

Phone ves
L----------------J

* MS DOS is the registered mark of Micro Soft
** CP/M 86 is the registered mark of Digital Research
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The right software .. ity

Authorised Dealer
Service Centre

for | el application from <«

COMPUTECH FINANCIAL ACCOUNTING PACKAGES

Payroll £375
Invoicing and Stock Recording £295
Sales, Purchases and General Ledgers each £295

Also costing and group consolidation

COMPUTECH UTILITIES DISK

for reliable error checking copying,

diskette scan, interpret and patch, etc £20
VisiCalc, Applewriter and other Apple software (Prices on request)
COMPUTECH CHAIN MAIL

A mailing merging document processor which may

be used with text files, including random files and
Applewriter 1.1 binary files £45
COMPUTECH GRAPHICS DISK

for printing Apple pictures and graphs on Epson and
Microline (free with printers purchased from Computech)£30

COMPUTECH TERMINAL UTILITIES
Apple to Apple and Apple to mainframe from £130

L hardware...jusl

switches and jumpers provide hardware
without soldering

COMPUTESH m"\—"“““
TEA ML -
©w\l\hi SYST

I —

€eWS

IPLOMAT VIDEO DIGITISER
"~ store a frame from video camera in a fiftieth of a

second, process and print £49

_-‘ DIPLOMAT PARALLEL Interface £80
DIPLOMAT SERIAL COMMUNICATIONS Interface £85
DIPLOMAT RAM 16 Memory Expansion £95
DIPLOMAT CLOCK/CALENDAR £80
LOWER CASE Character Generator with Applewriter 1.4
enhancements £50
MICROMUX Data Exchange (Max 16 Ports) from £850
MATRIX PRINTERS, Microline and Epson with
graphics and up to 200 cps "~ from £230
MICROLINE Optional Character Generator £15
DAISY WHEEL PRINTERS, Olympia, Qume, Ricoh

from under £4,000

Prices exclude VAT, Cariage and Packing

2
/’ 2" For full details phone for data sheets and a FREE demonstration

COVIPUTECH SVSTEN{E

168 Finchley Road, London NW3 6HP. Tel: 01-794 0202

@ Circle No. The Apple logo is a trade mark of Apple Computer Inc. VisiCalc is a trade mark of VisiCorp.




Three from
Texas

TEXAS INSTRUMENTS has entered
the competitive desk-top
business market with the TI
Professional microcomputer. It
is a 16-bit machine using the
popular Intel 8088 CPU like the
IBM Personal Computer. The
| oversized detached keyboard is
more like the ones from Fortune
and Wang.
| The TI-P comes with 64K of
| RAM, expandable to 256K, and

one or more 320K floppy discs.

It offers CP/M-86, Concurrent

CP/M, MS-DOS and the UCSD

p-system.

l Meanwhile TI has also
launched two further
microcomputers, the TI-99/2

| and CC40, to strengthen its
attack on the home and portable
sectors respectively.

| Contact Texas Instruments,
Manton Lane, Bedford MK41

\ 7PA. Telephone: (0234) 67466[1]

Plug the Scullion into a Pet’s User Port and the mains power supply,
and up to six electrical devices can be switched on.and off under
program control using simple Peeks and Pokes from Basic. The Pet
is fully isolated from the mains supply. The Scullion is suitable for
l steppéer-motor control as well as turning on heaters, kettles and fish
tanks, in fact anything drawing less than 10 amps. The unit costs
£225. Further details from Mektronics Consultants, Linden House,
I 116 Rectory Lane, Prestwich, Manchester M25 SDB. Telephone: 061

798 0803.

| station’’.

ICL plumps for the Intel 8085

ICL HAS ANNOUNCED four new | built-in 10Mbyte hard disc at | are fast enough for multi-user

models of its micro, the Personal |
Computer, which is manu-
factured in the U.K. to a Rair
design. Bottom of the range is
the Model 15 with 64K of RAM
and two 782K formatted
floppies at £1,795. Top of the
range is the Model 35 with 256K ’
of RAM, a single floppy and

£5,125.

All the new models use the
SMHz Intel 8085 eight-bit
processor, which can be simply
upgraded to an 8088. The
operating system supplied is
either CP/M or MP/M for
multi-user systems.

The Model 26 and Model 35

operation as they include 0.5
Mbyte of “‘virtual disc’’ or cache
memory store. This allows very
fast access to frequently used
data without involving slow disc
access.

Contact ICL, ICL House,
London SWI1S. Telephone:
01-788 7272. o

Canon’s desk-top

THE FAMOUS Japanese camera
and copier company, Canon,
has launched a new 16-bit micro
the AS-100. Apparently the label
AS stands for ‘‘advanced

It comes in two versions,
monochrome and colour. The
AS-100 uses the Intel 8088 as its
CPU and has 128K of RAM as
standard, expandable to 512K.
Two 5.25in. floppy discs are
supplied, offering 640K of
storage each; 1Mbyte 8in. discs
are available as an option. There |
isa choice of operating system —
CP/M-86 or MS-DOS may be I
specified.

Interestingly, a non-mouse
knob-operated pointing device is
available to plug into the
detached keyboard to support
the computer’s normal graphics
functions.

Contact Canon U.K. Ltd,
Waddon House, Stafford Road,
Croydon. Telephone: 01-680
7700. [
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Robot arm for the
price of a toy

WOULD YOU SINCERELY like to
get into robotics? If so, you
could do a lot worse than invest
in the Tomy Armatron at £30.
There is nothing else even
remotely near the price.

The arm traverses through
360°, as well as doing a 180°
horizon-to-horizon swing. The
claws, which are operated by
knobs on the two control levers,
are attached to arotating wrist.

Tomy, a Japanese company,
markets the Armatron as a toy.
At the Earls Court Toy Fair,
Tomy engineers admitted that it
could quite easily berefabricated

it could be adapted to function
under microprocessor control,
especially a Z-80, for little more
than the cost of the machine
itself.

Where we disagree is with
Tomy’s reservation that it is
suitable only for children over |
12. The Practical Computing
destruction testing team, aged
six and three respectively,
disprove that. After a weekend
of Robot-arm wrestling, the
Armatron was still functioning
on the set of batteries it came

into something stronger and | contact Tomy on 01-661 154710

more durable. They also agreed

with.
For further information
More news on page 24
21
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ADD-ONS, ADD-INS
AD INFINITUM

Tecmar's PC-Mate Add-ons will transform your IBM Personal Computer. They add breadth to its
possible applications and depth to its capabilities. You can choose from over 60 PC-Mate Add-ons
-all fully compatible with your IBM PC. You can improve your standard facilities, or add new
specialised functions. You can share data storage and output resources between several PC's, or

eliminate the need to purchase new PC'’s for more occasional and less demanding requirements.

Tecmar Add-ons are already proven in thousands of applications world wide, and are now available
in this country from Comart—Tecmar’s Sole UK Distributor.

Just look at the possibilities for expansions and enhancement—then send for further information, or
talk to your locai PC-Mate dealer. The possibilities are infinite.

1 DATA STORAGE EXPANSION UN!

Add Data Storage as Fixed Disk Winché
Byte Units, or Removeable Cartridge W
Units, or twin 8" Floppy Diskettes—or an:
three in one neat visually co-ordinated
Adaptors and Software will allow data st
between up to 4 iBM PC'’s with full data §

2 MEMORY EXPANSION

Add dynamic memory as individua! 64
256K cards, or as integrated All-in-One .
parallel ports, plus calendar and clock. &

capability with 32K CMOS Me
backup, EPROM and EEPRO
Expansion Cards, and Static R

A visually compatible expansion
11 expansion siots to accommodate
keeping your system looking neat and tidy and th,
expansion slots in your |BM PC free and availabl

e

3 EXTENDED VO CAP FI
Add-on multiple Input/O
I Please expand my information on PC-Mate Add-ons and Add-ins specifically developed
by Tecmar for the IBM Personal Computer

expansion slot; medium 3y
l Name
Position

Wirotential with muitiple RS232 pons.
speed data transfer capabilities. Add

ce facllity for up to four IBM PC’s

ter.

NTIFIC/LABORATORY

dustrial, research and laboratory
ice capabilities via an IEEE-488

al Software sub-routine library. Add-
12 Bit Digital/Analog converters, 8 to
onverters or a Digitai Input/Output
ontroliers, timers, counters
and other aids to advanced acquisition and process
control functions.

ial purpose cards for voice
| cursor movement
external device control
n applications. You can
software for all

ing useful sub-routine

s

Company

Address

| am particularly interested in: (Pleass tick as appropriate)
Data Storage Expansion [[] Memory Expansion[] Extended I/O Capability []
Industrial/Scientific/Laboratory Interfaces [] General Support []

I Tel No:

To: Ken Goddard, Sales Manager PC-Products, Comart Limited, Little End Road,
Eaton Socon, St. Neots, Huntingdon, Cambs PE19 3JG or call me today on 0480 215005.

/ S RRARRARRRS

Comart Limited, Little End Road,
Eaton Socon, St. Neots, Huntlngdon
Cambndgesm

a
Telephone 0480 215005. TECMAR Inc; Gomart are the sole UK distributors
Telex 32514 Comart G. Specialists in microcomputers for PC-Mate Add-ons produced by TECMAR,

® Circle No. 113
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- IBM profits
near $4.5 billion

IBM HAS DECLARED a profit for
1982 of $4.409 billion on sales of
over $34 billion.

IBM sales are thus running at
around £85 million per working
day, with profits of £11 million a
day.

If IBM had sold its PC in the
U.K. in 1982, and sold 200 a
week for an annual turnover of
£36.4 million, this could have
increased profits by 0.1 percent.
Wonder why it didn’t?

CPS to import
Winchesters

AUTHORISED IBM PC dealers
CPS Data Systems are now
importing PC-compatible
Winchester hard discs from
Tallgrass Technologies in the
U.S. The TG-3012 is a 12MByte
disc with integral tape back-up.

CPS also sells the Megaplus
add-on board with 512K of
RAM, three extra ports, and an
interface which supports
Tallgrass and Corvus hard discs.

Contact CPS at Arden House,
1102 Warwick Road, Acocks
Green, Birmingham B27 6BH.
Telephone: 021-707 3866. [0

Nominal ledger
U.K.-style
from Peachtree

U.K. VERSIONS of Peachtree’s
accounting systems and office-
productivity systems packages
arealready available for the IBM
PC. Now Peachtree has added
the nominal ledger, which has
been Britished by Peachtree
International in Maidenhead,
under contract to IBM.

As well as this, the basic
accounting system includes Sales
Ledger, Purchase Ledger and
Inventory Management suites.
The payroll package is expected
to arrive in April with the new
statutory sick pay facilities.

The office-productivity tools
include Spelling Proof Reader,
List Manager, Peachcalc
financial modelling and Colour
Graphics.

Later, Peachtree will start
releasing its business manage-
ment systems, written in Micro
Focus Cobol.

Contact Peachtree Software

Telephone: (0628) 32711.

ONE PROBLEM with the IBM PC
is that it only has five expansion
slots, which are quickly filled.
Multifunction cards are
therefore a useful development.
Data Translation is offering the
Ziatech 448 compatible card
which fills one slot but has three

complete separate functions. |

They are:
® GPIB controller — for
daisychaining up to 14 GPIB |
compatible devices |
® clock/calendar — with two-
year battery back-up
® socket for multimode /O
board, with many available from
various manufacturers.
Examples are analogue /O,
maths processors, speech-
synthesis chips, disc
controllers and a second GPIB
controller.

Contact Data Translation |

Ltd, 430 Bath Road, Slough,
Berkshire SL1 6BB. Telephone:
(06286) 3412. o

Best-selling
database
manager for PC |

A TOP-SELLING Apple program,
DB Master, has been rewritten
and expanded for the IBM PC.
The new version has a
3,000-character record instead
of 1,020. The database also has
an Array Search feature to select
records with multiple entries,
and a Browse mode. Hardware
requirements are a minimum of
192K of RAM and two 320K disc
drives.

DB Master is from Stoneware
Inc in California, and costs £349 |
from Pete & Pam, 103-5
Blegborough Road, London
SW16 6DL. Telephone: 01-769
1022. O

Mellow out
the Easy way

THE EASY series of programs
from Information Unlimited
Software of Sausalito,
California is now available from
Pete & Pam Computers. The
best-known offering is
Easywriter II, which costs £225.

It can be combined with
Easyspeller, which costs £125

extra. The other two are|
Easyplanner, £125, and‘
Easyfiler, £249.

Contact Pete & Pam

International Ltd, 43-53 | Computers, New Hall Hey |
Moorbridge Road, Maiden- | Road, Rossendale, Lancashire | yiroctor Ali Baghdadi says they are working on further software.

head, Berkshire SL6 8LT.| BB4 6JG. Telephone: (0706) | contact Aptec Lid at 2-4 Canfield Place, London NW6. Telephone:
[/ 01-625 5575 or 5134.

227011.
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IBM news me—

Three-function card saves space

=)=

= i [}
Ziatech Corporation

Comart peripherals

COMART LTD the microcomputer
manufacturer and distributor,
has signed an exclusive mar-
keting agreement with Tecmar
Inc to distribute the PC-Mate
range of IBM PC compatible
peripherals. They include
Winchester hard-disc
subsystems, memory and
communications interfaces,
‘analogue/digital converters and
industrial control modules.

o

|  Comart’s service division,
Microserve, will be providing
on-site maintenance for IBM PC
| users. Other Comart group
members, including the
Byteshop and Xitan Systems,
will also be supporting the IBM
PC.

Contact Comart Ltd, Little
End Road, Eaton Socon, St
Neots, Cambridgeshire.
| Telephone: (0480) 215005. [0

!111111,.

e
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Appropriate Technology — Aptec for short — has launched a dual-
language version of the IBM PC. The system includes the Arabstar
word processor and a printer which can provide output in English,
Arabic, or a mixtue of the two. The two languages can be mixed on
the same screen — even on the same line — and Aptec’s managing

23
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A+ [comPUTERLFARE]| Berol disc pen

BUS'NESS SPEC' AL ORDINARY PENS can damage | The Berol is a well-designed

5 - discs and — even worse — cause | British-made pen suitable for

Complete starter system for small business loss of data which may be | many types of fine writing and

based on the New Apple lle® 64K! priceless and irreplaceable. Now | figure work, for flowcharting

Complete with printer and word processing Berol has launched a specially | and for use with stencils. It is
Special price for limited period designed pen which is suitable l available in black, blue, green |

ONLY £1,999 for writing on floppy-disclabels. | and red at a retail price of 45p.

It has a unique safety tip that will For further information,

TRS — TEAC DISC DRIVES — BBC B bend before the floppy is | contact Berol Ltd, Oldmeadow

Single 35/40 track £185 — Twin 35/40 track £347 damaged if the user presses too | Road, King’s Lynn, Norfolk.

T eniens SEHEREE g FSiET e heavily. ’ | Telephone: (0533) 672705. [

PRINTERS
NEW EPSON FX RANGE — PLEASE RING FOR PRICES

APPLE SOFTWARE
LOTS OF BARGAINS FOR EVERYONE — SEND FOR LISTS
MONITORS
Prince 12” green screen £99 — Zenith 12" green screen
£85
BMC 1401 14" RGB colour £219 — Sanyo 14" BRGB
colour {80 col) £524

WANTED

ORIGINAL SOFTWARE — UP TO 30% ROYALTIES
Write in strict confidence — Author recognition and
guaranteed full advertising cover.
Standard Interface

Add £8 carriage + 15% VAT
Prepaid orders or Access

: ,
Full price lists sent by return ™ 1 F ]
P.0. BOX 34, CHEADLE, CHESHIRE SK8 4PT B M ld and alr !

Tel. 061-428 2014

THE COMPUTER FAIR has been a | magazines — see the advert-
® Circle No. 195 |{ sreat success in London and |isement which is on page 186 of \
) Manchester. Now it is paying its | this issue.

first visit to the Midlands. It will | from Berkshire or Gwent for
be held at Bingley Hall in only £10, or from Derbyshire

HAVE YOU GOTA BBC MICRO? Birmingham on April 28-30. The l andy Leicestershire for yonly
THEN YOU NEED: Fair aims to display the widest | £5.50. These prices include the

possible range of home and |£2 admission charge to the

personal micros, small business Iexhibition, and children under
p systems, games and other |16 are half-price. For the cost
= 55'5["\&\\ software. from your local station contact

By special arrangement with | British Rail at 021-643 2711.
British Rail, low-pricetickets are The Computer Fair is

available from many stations. |[sponsored by Practical
YV(V)](EJ {vl(l)(lf;'ll:}'{g g;ggl;?ss_“slgl\qsnsggg I?OCI)INA For example, you can travel | Computing and Your Computer
SAMPLE COPY AND YOU’LL FIND THAT

LASERBUG SELLS ITSELF Rair’s 3/ 60S rﬁns MP/ M—8_5

ILABLE... BBCDUST COVERS AVAILABLE... BBCDUSTC

Specially made LASERBUG Dust Covers available for only £3.25
inclusive. Made of high quality polyester/cotton which is better than
the less attractive PVC ones. Anti-static and in a complimentary
colour. Use the form at the bottom to order.

ERSAVAILABLE... BBCDUST COVERS AVAILABLE ... BBC

Please supply me with :
A sample copy of LASERBUG @ £1.00
A 12 Month subscription to LASERBUG @ £12.00 for 12 issues
of the magazine
A 6 Month subscription to LASERBUG @ £6.00 for 6 issues of
the magazine ;
An overseas subscription to LASERBUG @ £14.00 (Surface Mail. RAIR has launched another |unformatted. The operating

~ write for details of air mail) 16-bit micro to accompany the | system is MP/M-86.
""" LASERBUG Dust Cover(s) @ £3.25 each recent Rair 16. Itisanew version | The 3/60S is intended for |
I enclose acheque/POfor£ ... .. 275004 made payable to LASERBUG of the old Black Box, designated | multi-user, multi-tasking l
NAME .................... e B 05000 0h 000 O EE T the 3/60S. It features an Intel | systems and will be sold both by
ADDRESSIarey: o - s i 6IT tmb LT Tl b i 8088 CPU, 256K of RAM and | Rair and by OEMs. Contact

........................................................ both floppy and hard discs. Rair by telephoning 01-836

Please send the completed form to: LASERBUG Dept. PC, The floppy is 1Mbyte and the | 6921.
10 Dawley Ride, Colnbrook, Slough, Berks., SL3 0QH. hard disc 19Mbyte, both More news on page 29
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Sinclair ZXSpect

16K or 48K RAM...

fUII-Size mOVing_ | ZX Spectrum

key keyboard...
colour and sound...
high-resolution

graphics...
From only

£125!

First, there was the world-beating
Sinclair ZX80. The first personal computer
forunder £100.

Then, the ZX81. With up to 16K RAM
available, and the ZX Printer. Giving more
power and more flexibility. Together,
they’ve sold over 500,000 so far, to make
Sinclair world leaders in personal
computing. And the ZX81remains the
ideal low-cost introduction to computing.

Now there's the ZX Spectrum! With
up to 48K of RAM. A full-size moving-key
keyboard. Vivid colour and sound. High-
resolution graphics. And a low price that's
unrivalled.

Professional power-
personal computer price!

The ZX Spectrumincorporates all
the proven features of the ZX81. But its
new 16K BASIC ROM dramatically
increases your computing power.

You have access to arange of 8
colours for foreground, background and
border, together with a sound generator
and high-resolution graphics.

You have the facility to support
separate datafiles.

You have a choice of storage capa-
cities (governed by the amount of RAM).
16K of RAM (which you can uprate later
to 48K of RAM) or a massive 48K of RAM.

Yet the price of the Spectrum 16K
is an amazing £125! Even the poputar
48K version costs only £175!

You may decide to begin with the
16K version. If so, you can still return it later
foran upgrade. The cost? Around £60.

CAPS LOCK

TRUE VIDEO

YELLOW

<o
. i \.I
' A
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cos ey
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Ready to use today,
easy to expand tomorrow

Your ZX Spectrum comes with a mains
adaptor and all the necessary leads to
connect to most cassette recorders
and TVs (colour or black and white).

Employing Sinclair BASIC (now used
in over 500,000 computers worldwide)
the ZX Spectrum comes complete with
two manuals which together represent a
detailed course in BASIC programming.
Whether you're a beginner or a competent
programmer, you'll find them both of im-
mense help. Depending on your computer
experience, you'll quickly be moving
into the colourful world of ZX Spectrum
professional-level computing.

There’s no need to stop there. The
ZX Printer—available now- is fully
compatible with the ZX Spectrum. And
later this year there will be Microdrives for
massive amounts of extra on-line storage,
plus an RS232/network interface board.

Key features of the
Sinclair ZX Spectrum

@ Full colour—8 colours each for
foreground, background and border,
plus flashing and brightness-intensity
control.

® Sound-BEEP command with variable
pitch and duration.

@® Massive RAM -16K or 48K.

@ Full-size moving-key keyboard— all
keys at normal typewriter pitch, with
repeat facility on each key.

@ High-resolution—256 dots
horizontally x 192 vertically, each
individually addressable for true high-
resolution graphics.

® ASCIt character set —with upper-and
lower-case characters.

@ Teletext-compatible —user software
can generate 40 characters perline
or other settings.

® High speed LOAD & SAVE-16Kin 100
seconds via cassette, with VERIFY &
MERGE for programs and separate
datafiles.

® Sinclair 16K extended BASIC -
incorporating unique ‘one-touch’
keyword entry, syntax check, and
report codes.
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X Spectrum software on
assettes —available now

The Spectrum software library is
owing every day. Subjects include
ames, education, and business/
busehold management. Flight
mulation...Chess.. Planetoids...
istory...Inventions.. VU-CALC.. VU-3D
ClubRecord Controller...there is
ymething for everyone. And they all
ake full use of the Spectrum’s colour,
yund, and graphics capabilities. You'll
ceive a detailed catalogue with your
pectrum.

X Expansion Module

This module incorporates the three
nctions of Microdrive controller, local
ea network, and RS232 interface.
onnect it to yourSpectrum and you can
ontrol up to eight Microdrives,
ymmunicate with other computers, and
ive a wide range of printers.

The potential is enormous, and the
odule will be available in the early part
1983 foraround £30.

— g [ [ — | [

inclair Research Ltd, Stanhope Road,
amberley, Surrey GU15 3PS.
el: Camberley (0276) 685311.

The ZX Printer-
available now

Designed exclusively for use with the
Sinclair ZX range of computers, the
printer offers ZX Spectrum owners the full
ASClicharacter set-including lower-case
characters and high-resolution graphics.

A special feature is COPY which
prints out exactly what is on the whole TV
screen without the need for further
instructions. Printing speed is 50 charac-
ters persecond, with 32 characters
perline and Q.lines per vertical inch.

The ZX Printer connects to the rear of
your ZX Spectrum. A roll of paper (65ft
long and 4in wide) is supplied, along with
fullinstructions. Further supplies of paper
are available in packs of five rolls.

The ZX Microdrive -
coming soon

The new Microdrives, designed
especially forthe ZX Spectrum, are set to
change the face of personal computing
by providing mass on-line storage.

Each Microdrive can hold up to 100K
bytes using asingle interchangeable
storage medium.

The transferrate is 16K bytes per
second, with an average access time of
3.5seconds.And you’ll be able to connect
up to 8 Microdrives to your Spectrum via
the ZX Expansion Module.

A remarkable breakthrough at a
remarkable price. The Microdrives will be
available in the early part of 1983 for
around £50.

How to order your ZX Spectrum

BY PHONE-Access, Barclaycard or
Trustcard holders can call 01-200 0200 for
personal attention 24 hours a day, every
day. BY FREEPOST ~use the no-stamp
needed coupon below. You can pay by
cheque, postal order, Barclaycard,

Access or Trustcard.

EITHER WAY-please allow up to 28
days for delivery. And there’s a 14-day
money-back option, of course. We want
you to be satisfied beyond doubt-and we
have no doubt that you will be.

|—To: Sinclair Research, FREEPOST, Camberley, Surrey, GUI5 3BR. Order—|
| bty  Item —= Code ltemPrice Total l
£ £
| ~ SinclairZXSpectrum-16KRAMversion 100 12500 |
| __Sinclair ZX Spectrum-48K RAM version 101 175.00 l
] ~___ Sinclair ZX Printer 27 5995 -3 l
___ Printerpaper (packof5rolls) 16 11.95 g
l ~ Postage and packing: orders under £100 28 295 o l
l 1. “enlin ] orders over £100 29 495 B |T
Total £
l P|easetickifyourequireaVATreceipt[:l |
| *| enclose a cheque/postal order payable to Sinclair Research Ltdfor£ = |
| *Please charge to my Access/Barclaycard/Trustcard account no. |
*Please delete/complete | | || L L] b e
| as applicable - |
| Signature L ] |
| PLEASEPRINT |
| |Name:MeMrsIMiss | | | 1 11 1001l
|ggvess | | | 1 1ttt 111l
a5 LTI, ) ST I S E IER R
|L'I1I|.11_L'Lll'li|ll.l||PRc904l|

e e e . o — " — —— — — ——— — ——



Sinclair ZX Spectrum-technical data.

Dimensions

Width 233mm
Depth 144mm
Height 30 mm

CPU/ memory

Z80A microprocessor running at 3.5 MHz.
16K -byte ROM containing BASIC interpreter and
operating system.

16K-byte RAM (plus optional 32K-byte RAM on
internal expansion board) or 48K-byte RAM.

Keyboard

40-moving-key keyboard with full upper and
lower case with capitals lock feature. AliBASIC
words obtained by single keys, plus16 graphics
characters, 22 colour control codes, and 21 user-
definable graphics characters. All keys have auto
repeat.

Dispilay

Memory-mapped display of 256 pixels x
192 pixels; plus one attributes byte per character
square, defining one of eight foreground colours,
one of eight background colours, normal or extra
brightness and flashing or steady. Screen border
colour also settable to one of eight colours. Will
drive aPAL UHF colour TV set, or black and white
set (which will give a scale of grey), on channel 36.

Sound

Internal loudspeaker can be operated over
more than 10 octaves (actually 130 semitones) via
basic BEEP command. Jack sockets at the rear of
computer allow connections to external amplifier/
speaker.

Graphics

Point, line, circle and arc drawing commands
in high-resolution graphics.
16 pre-defined graphics characters plus 21 user-
definable graphics characters. Also functions to
yield character at a given position, attribute ata
given position (colours, brightness and flash) and
whethera given pixelis set. Text may be written on
the screen on 24 lines of 32 characters. Text and
graphics may be freely mixed.

Colours

Foreground and background colours, bright-
ness and flashing are set by BASIC INK, PAPER,
BRIGHT and FLASH commands. OVER may also
be set, which performs an exclusive-oroperation
to overwrite any printing or plotting that is already
onthe screen. INVERSE will give inverse video
printing. These six commands may be set globally
to coverall further PRINT, PLOT, DRAW or CIRCLE
commands, or locally withinthese commands to
coveronly the results of that command. They may
also be set locally to cover text printed by an
INPUT statement. Colour-control codes, which
may be accessed from the keyboard, may be
inserted into text or program listing, and when
displayed will override the globally set colours
until another control code is encountered. Bright-
ness and flashing codes may be inserted into
program or text, similarly. Colour-control codes in
a program listing have no effect on its execution.
Border colouris set by aBORDER command. The
eight colours available are black, blue, red,

magenta, green, cyan, yetiow and white. Al eight
colours may be present onthe screen at once,
with some areas flashing and others steady, and
any area may be highlighted extra bright.

Screen

The screen is divided into two sections. The
top section — normally the first 22 lines - displays
the program listing or the results of program or
command execution. The bottom section -
normally the last 2 lines — shows the command or
program line currently being entered, or the
program line currently being edited. it also shows
the report messages. Full editing facilities of
cursor left, cursor right, insert and delete (with
auto-repeat facility) are available over thisline.
The bottom section willexpand to accept a
current line of up to 22 lines.

Mathematical operations and functions

Arithmetic operations of+, —, X, +, and raise
to apower. Mathematical functions of sine,
cosine, tangent and their inverses; natural logs
and exponentials; sign function, absolute value
function, and integer function; square root
function, random number generator, and pi.

Numbers are stored as five bytes of floating
point binary - giving arange of +3 X102%to
+7 X102 accurate to 9'2 decimal digits.

Binary numbers may be entered directly with
the BIN function.=,>, <, >=, <= and <> may be
used to compare string or arithmetic values or
variables to yield O (false) or1 (true).Logical
operators AND, OR and NOT yield boolean results
but will accept 0 (false) and any number (true).

User-definable functions are defined using
DEFFN, and called using FN. They may take up to
26 numeric and 26 string arguments, and may
yield string or numeric results.

Thereis afull DATA mechanism, using the
commands READ, DATA and RESTORE.

A real-time clock is obiainable.

String operations and functions

Strings can be concatenated with+. String
variables or values may be compared with=,>, <,
>=, <=,<>togive boolean results. String func-
tionsare VAL, VAL$, STR$ and LEN.CHR$ and
CODE convert numbers to characters and vice
versa, using the ASCii code.

A very powerful string slicing mechanism
exists, using the forma$ (xTO y).

Variable names

Numeric - any string starting with a letter
(upper and lower case are not distinguished
between, and spaces are ignored).
String-A$toZ$.
FOR-NEXT loops —~A-Z.
Numeric arrays - A-Z.
Stringarrays -A$ to Z$.

Simple variables and arrays with the same
name are allowed and distinguished between.

Arrays

Arrays may be multi-dimensional, with sub-
scripts starting at 1. String arrays, technically
character arrays, may have their last subscript
omitted, yielding a string.

sSinci=ir-

ZX Spectrum

Sinclair Research Ltd, Stanhope Road, Camberley, Surrey, GU15 3PS. Tel: Camberley (0276) 685311.

® Circle No. 115

Expression evaluator

A full expression evaluator is called during
program execution whenever an expression,
constant orvariable is encountered. This allows
the use of expressions as arguments toGOTO,
GOSUB, etc.

It also operates on commands allowing the
ZX Spectrum to operate as a calculator.

Cassette interface

The ZX Spectrumincorporates an advanced
cassette interface. Atone leaderis recorded
before the information to overcome the automatic
recording level fluctuations of some tape
recorders, and a Schmitt trigger is used toremove
noise on playback.

All saved information is started with aheader
containing information as to its type, title, length
and address information. Program, screens,
blocks of memory, string and character arrays
may all be saved separately.

Programs, biocks of memory and arrays
may be verified after saving to confirm successful
saving.

Programs and arrays may be merged from
tape to combine them with the existing contents
of memory. Where two line numbers or variables
names coincide, the old one is overwritten.

Programs may be saved with aline number,
where execution will startimmediately on loading.

The cassette interface runs at 1500 baud,
through two 3.5 mmjack plugs.

Expansion port

This has the full data, address and control
bussesfromthe Z80A, and is used to interface to
the ZX Printer, the RS232 and NET interfaces and
the ZX Microdrives.

IN and OUT commands give the /0 port.
equivalents of PEEK and POKE.

ZX 81 compatibility

ZX81BASIC is essentially a subset of
ZX Spectrum BASIC. The differences are as
follows.

FAST and SLOW: the ZX Spectrum operates at
the speed of the ZX81in FAST mode with the
steady display of SLOW mode, and does not
include these commands.

SCROLL: the ZX Spectrum scrolls automatic-
ally, asking the operator “scroll?” every time a
screenis filled.

UNPLOT: the ZX Spectrum can unplot a pixel
using PLOT OVER, and thus achieves unplot.

Character set: the ZX Spectrum uses the
ASCll character set, as opposed to the ZX81
non-standard set.

ZX81 programs may be typed intothe
ZX Spectrum with very little change, but may
of course now be considerably improved. The
ZX Spectrumis fully compatible with the
ZX Printer, which can now print out afull upperand
lower case character set, and the high resolution
graphics; using LLIST,LPRINT and COPY.

ZX81 software cassettes and the ZX 16K RAM
pack will not operate with the ZX Spectrum.




News:I

first London Computer Festival,

Texet TX-8000
colour micro

WHEN WE REVIEWED the Oric |
for this issue, there was only one
colour computer for under £100.
Soon there will be two. Texet —
it claims to have been the first
U.K. company to produce a
pocket calculator in 1971 — has
announced the Texet TX-8000
Colour Computer. It is an 8K,
eight-colour home micro costing
£98, which is only £1.95 less than
the 16K Oric. However, Texet
offers an upgrade to 64K for
only £52, which will undercut
both the Oric and the 48K
Spectrum.

The keyboard is ‘‘full size
moving-key rubber’’, and the
use of a single Shift key and
single-key space-bar suggest it
will be just like the one on the
Spectrum. There is one major
difference between the TX-8000
and the Sinclair rival: the
TX-8000 uses a 6502, not the

Computer of
the Year, 1982

PRACTICAL COMPUTING has
recently participated with Chip
magazine in Germany in voting
for the 1982 Computer of the
Year. Other magazines involved
were Databus from Holland,
Microsystems from France, Bit
from Italy, Chip from Spain and
Personal Computing from the
uU.s. ;

One problem was that not all
the different countries have the
same micros. In particular our
vote for the Sinclair Spectrum in
the home computer class was
wasted, as exports had not then
started.

The results were: Home
Computer of the year, the
Vic-20, Personal Computer of
the year, the Sirius 1.
Incidentally, the Vic-20 is called
the VC-20 in Germany as ‘‘vic”’
sounds extremely rude to
German ears.

Z-80.
London Contact Texet, Commercial
Computer Avenue, Stanley Green Trading
- Estate, Cheadle Hulme,
Festival Cheshire. Telephone: 061-486

THE ASSOCIATION of London
Computer Clubs is holding its
annual Fair at the Central Hall,
Westminster, from April 14 to
16. This year it will be part of the

9231.

Trade Show ‘83

PRACTICAL COMPUTING is
sponsoring The Computer
Trade Show 83, to be held at the
Wembley Conference Centre
from April 26-28. The
conference will include a trade
exhibition and a series of
seminars designed to bring

sponsored by the GLC and other
bodies, which runs from April 3
to 17. For further details contact
B M Goddard at 55 The Chine,
London N21. Telephone: 01-360

0021. manufacturers face to face with
N8 sellers.

Vert_lcal The show is aimed at dealers,

mqueting I distributors, retailers, indepen-

dent sales organisations, OEMs,
systems houses and software
houses. The fee is £90 for one
day, £170 for two days, plus
VAT.

Contact the Computer Trade
Conference, IPC Business Press
Ltd, Surrey House, Throwley
Way, Sutton, Surrey SM1 4QQ.
Telephone: 01-643 8040. ]

VERTICAL MARKETING is the
name of the current micro sales
game with packages for
accountants, solicitors, doctors,
race-horse trainers, vets, but-
chers, bakers and so on. Macro
profits beckon those who
manage to fill a particular niche.

A two-day bash, starting on
March 25, is being held at the
Crest Hotel, Heathrow, the |
intention being to fill a gaping |
vertical gap in the computer.‘

Business Press

THE NAME OF Practical Com-
puting’s parent company has
been changed from IPC
Business Press Ltd to Business
Press International Ltd. This
change has been made to reflect
the very wide range of markets
covered by the 100 publications
Business Consultants, |1 | ofthe company, and to identify
Lancaster Park, Richmond, | its prime position as the world
Surrey. Telephone: 01-948 3111. | leader of business publishing. [[]

conference market. It is called
Selecting a Profitable Micro-
computer Market, and is aimed
at micro dealers.

The attendance fee is £165 and
further details are available from
Christine White, Interco
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Don’t spend

more than £500
on a Local Area
Network until
you know about
Clearway

Clearway
The best low cost
local area networking device

Clearway brings the benefits of Local Area Networking to
you at very low cost. So if you're thinking about a
netwaorking system be sure to find out more about Clearway,
the low cost solution that anybody can install.

Avallable from Johnson Microcomputers,
Camberley [0276) 20446, Oxford [0865) 721461, Bristol j0272) 422061

Mail the coupon now for full information

Real Time Developments Limited, Lynchford House, Lynchford Lane, Farnborough,
Hampshire GU14 6JA. Telephone: Farnborough [0252) 546213 Telex; 858893 Fietel G

' ---M--1

I am interested in Clearway — the low cost Networking
. System, please send me details l
POSItION c.c.ocvvrvaeeisncesseenancensenisssssisess m— | IO o I

Vo Ve Jo [ £ X 3 SRS R EOCO00 BEee00s

Telephone..........ccoiiieeiiiiiiieieianias s neneseree e caeeeaaresssessase s
Sendto: Real Time Developments Limited,

l Lynchford House, Lynchford Lane,
Farnborough, Hampshire GU14 6JA

: Telephone: Farnborough (0252) 546213
L Telex: 858893 Fletel G 8304PC
. F ¢ & B R R B |
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Mini Micro or Super Micro?
Only (4 Cromemeco offer this depth of choice

Two solutions representing the extremes of microcomputer evolution—both from the Cromemco stable
—both breaking new ground in microcomputer technology—both unbelievably cost competitive in their
specific areas of application.

£

ON THE ONE HAND
THE RIGHT CHOICE
AT THE RIGHT PRICE

C10 Mini Micro- The Manager’s Micro for just £1195
complete. Designed for the Manager's Desk, or his staff. A
stand-alone Desk Top 64K, Z80A, single board Personal
Computer—with 12” easy to read, green phosphor screen,
detachable keyboard with optional function keys and
numeric pad, plus 390K floppy diskette drive; supplled
complete with CP/M compatible operating system, easy to
use word processing and financial planning/spread sheet
application software and 32K structured BASIC.

The Cromemco C10 is the first stand-alone micro to make
computer power cost effective at an individual by individual
desk top level throughout an organisation or company, with
the opportunity of adding full networking capabilities at a
later date.

THE RIGHT CHOIC
AT ANY PRICE

68000 Super Micro- The DP Professional’s Dual
Processor Micro. The Dual Processor Micro-computer with
a Motorola 68000 16 Bit processor plus an on-board
software selectable 8 Bit Z80A. You have a choice of S100
bus systems with comprehensive 1/0 options for business,
scientific and research applications, and memory expansion
of up to 4M Bytes. You have the option of 5” or 8" floppy
diskette drives, or Winchester Hard Disk subsystems up to
70+M Bytes, with a choice of CP/M compatible system
software or Cromemco’s Cromix; a 12 station Unix-like multi-
user, multi-tasking operating system. Cromemco’s
comprehensive 16 Bit and 8 Bit development language
library includes FORTRAN, BASIC, PASCAL, COBOL, C,
RPG11, Assembler, LISP and RATFOR.

If hardware and software compatibility, and future networking potential are prime considerations for
your organisation, then Cromemco must be the first and only choice.

Comart are Cromemco’s longest standing, most experienced European Distributor. So with
Cromemco choice, and Comart support you won't have to write off the past to step on forward into the future.

comart

Specialists in microcomputers

interested in [] The C10 Manager's Micro, [_] The 68000 DP
Professional Computers [[]J All Cromemco products.

Unix is a trademark of Bell Telephone

CP/M is a trademark of Digital
Research Incorporated.

| Name
Position
Comart Limited, | Gompany
Little End Road, | Address
Eaton Socon, St. Neots,

Huntingdon, |
Cambridgeshire PE19 3JG.

Telephone 0480 215005. |

Telex 32514 Comart G.

Amemberoﬁhe$Comangrwpo(companies I_ | — o— e

Cromemco

DeveIOPIng th_rOU_gh Tlﬂon_ _1} Incorporated.

ZB0A is a trademark of the Zilog
Corporation.

Cromemco and Cromix are

| Laboratories.
trademarks of Cromemco

® Circle No. 117;
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“There’s nothing like matter of fact;
seeing is believing.”’
John Arbuthnot History of John Bull
‘I never desire or find fault with that I see
not: That Proberb is verified in me; What
the eye seeth not. the heart rueth not.”’
Michel Eyquem de Montaigne Essays.
“‘One of the most untruthful things
possible . . . is a collection of facts,
because they can be made to appear so
many different ways.”’
Karl Meninger A Psychiatrist’s World

WHEN LITERACY was low it was impossible
to explain things in writing, and until very
recently any education a commoner might
have was through pictures. There is a very
old maxim which claims ‘‘Pictures are the
books’’; that is, painted windows in
churches were the library of laymen. After
the Norman conquest the telling of Biblical
tales by such means became the norm.

Psychologists have tried to put a value to
the extent to which people use their eyes to
take in information, compared to the other
senses. The precise value — though not so
meaningful purely as a figure — differs but
usually is such that the information from
the visual sense far exceeds the information
from all the other senses taken together.
What has been confirmed is the common
view that to be blind is more of a disability
than to be deaf. ‘

Though the eyes are the most important
sense, they are nevertheless still untutored
in many aspects: too frequently we take
Arbuthnot’s stance, that seeing is believing.
The drawings of Escher capitalise upon this
untutored sense. As with other visual
illusions Escher’s drawings depend upon us
trying to make sense of what has no sense.
The most common visual illusions are not
those of psychology or of art but those of
statistics, and diagrams which purport to
present statistics.

It is true that a picture can be worth a
thousand words, but most people are,
perhaps surprisingly, far better equipped to
analyse the meaning behind a thousand
words than they are equipped to analyse the
meaning of a pictorial presentation. The use
of diagrams and pictures to present results
is part of a trend away from words towards
visual presentations. It is part of the trend
away from analysis to the consumption of
| predigested gobbets of information.

I was recently at a presentation — the
word is only too accurate — in which the
presenter managed to dazzle and amaze by
his slick use of the new video technology.
Sound tracks, moving pictures and
diagrams were interspersed with his emi-
nently forgettable words and stirring music.

The presentation had a good deal in
common with the use of graphics on
television, usually computer-driven. The
Money Programme on BBC2 probably
makes more use of graphics to inform than
any other, but the graphics are on our
screen for such a short time that even to a
person experienced in the analysis of such
diagrams, time is still too short in many
cases.

PRACTICAL COMPUTING Aprif 1983

Stained-
glass
graphics

Seeing is believing — or is it, asks Boris Allan.

There is a distinction to be made for one
use of computer graphics which does not
have these problems, application is that of
computer-aided design or CAD. My
worries about the ability of the user to
interpret the computer output are not
relevant here: CAD is inherently a visual
exercise, as is most design, and those who
use CAD are experts in the interpretation of
diagrams. The interpretation of plans and
designs requires training and some
experience, and that is why CAD is so
commendable. The CAD computer is doing
things more easily than a person could do
but the computer output is not ambiguous.

Computer graphics, as used in the
presentation of statistics and results also
needs a person who is trained to interpret its
output. The meaning of something as
simple as a piechart — a very popular
feature of most computer-graphics
packages is not as self-evident as it seems. It
is of the nature of computer graphics that
each illustration is transient, like a sales
presentation, so that, explicitly or not, one
is unable to fully digest the impact of the
illustration. This is where the hard copy, the
book, the report, scores for the unwary
user.

Consider, for example, figure la which
shows a rapidly increasing cost of a

Random access ™———

commodity, as might be zoomed up on to
the screen with perhaps no more than 15
seconds to view it. Then look at figure 1b,
which plots the same data with a few slight
modifications to the graph. The slight |
modifications are to the axes: the zero is
shown on figure 1b and the years along the
abscssa are plotted at equal distances. They
are obvious if you have time to look. An
extremely accessible introduction to some
of the tricks which diagrams and other
forms of presentation can be used to
mislead can be found in Darrell Huff’s
How to Lie with Statistics, published by
Penguin Books.

If, as has been suggested by some,
computers should be used far more for
graphical and pictorial presentations of
results and information on television — not
only in specialist programs, but the news
and similar — then the public needs to be
trained in the interpretation of graphical
output. I am- not suggesting where this
training should be, or by whom, but if only
for their self-preservation people ought to
educate themselves in this way. That such
knowledge is only dimly available is only
too obvious, for even in cases where the
graphics are in books or reports the lack of
understanding seems low. At least you can

(continued on next page)
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Figure 1a. The increasing cost of a
commodity.

Figure 1b. Similar data with slight
modifications to the presentation.
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the foreground.

{continued from previous page)
study a report at leisure, without having to
own a video recorder.

A report entitled Information
Technology: The management of change in
the United Kingdom 1982 was recently
published by Heidrick and Struggles in
conjunction with the National Computing
Centre. Both the report and responses to it
indicate the lack of understanding which
can only be heightened by snapshot
computer graphics. Like many similar
exercises, the report works on the
Montaigne principle, ¢‘if you don’t tell ’em
they won’t worry about it”’, and illustrates
Meninger’s worry about “‘facts’’ in general.
Disraeli was the first to say “‘There are lies,
damned lies, and statistics’’, when what he
was actually commenting upon was levels
of ignorance.

‘“Take a close look at a manager in your
department. Is he male, British, about 44
years old, married with 2! children,
probably got a degree?’’: so started one
account of the report. The sentence I have
quoted is obviously poking fun at statistics
but it is already guilty of many of the errors
which are compounded by the instant
analyses produced using computer
graphics. The number 2} is 2 mean number
of children, and so to be consistent we
should say that the average manager has
half a degree — in fact 48 percent have a
degree. Actually, the manager probably
does not have a degree, and is certainly
more likely not to have a degree.

The report finds that the average income
of managers employed in what it termed the
service sector was £23,500: it does not tell
you how many managers there were in this
category. Though it is possible to work it,
this information would not be easily
accessible in a computerised graphics
system, especially one on television. There
were responses from 26 percent of about
600 organisations, and of those, 18 percent
were from the service sector. If you do the
arithmetic it emerges that there were
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Figure 2. Solid pie chart drawn in perspective emphasises sectorsin

more obvious.

| responses from about 28 managers in the

service sector, mostly directors of
management services or some equivalent.
The average of £23,500 was, therefore,
calculated on the basis of about 28 replies.

If the top 25 percent of income earners
were taken and the average income then
calculated for these people in the top 25
percent it comes to £39,000 for the service
sector. Since 25 percent of 28 people is seven
people, the value of £39,000 — the upper
quartile mean salary is based on cal-
culations on seven people. This information
is totally disguised in the reports
presentation, but can be disinterred from
elsewhere in the report. If these results were
shown on television, baldly, as they stand,
without any information about the
numbers involved, you would be likely to
reach an erroneous conclusion. That many
have made erroneous conclusions from the
Heidrick and Struggles NCC report, even
though the information was easily
accessible, indicates the naivety of many
conimentators where statistics are
concerned. )

The report is well presented and has
many block graphs, pie charts, and tables,
just the type of display that you would
expect from a computer-graphics package.
The figures are attractive in the way that
they often are in presentations.

But pretty graphics do not necessarily aid
interpretation of data. Figure 2 shows an
oblique, solid-looking, pie chart for Notice
of termination of employment. A glance at
the figures in each sector reveals that three
sectors are almost identical at 22, 21 and 22
percent, though they do not appear so from
the diagram. Figure 3 shows an ordinary
piechart, and the equality of the sectors is far
more obvious.

What is clear, therefore, is that in the
analysis of graphical and statistical data
there seems to be little expertise at even
what one might term ‘“more educated”
levels. The increased use of computers for
analysis of data by statistical and graphical

Figure 3. Ordinary pie chart where equality of three of the sectors is

means calls for an increased awareness and
training in interpretation.

One benefit of learning to perform
statistics by hand — and that is not to say it
could not be replicated by using a computer
— such as drawing graphs and calculating
simple statistics, is that it can provide a feel
for the potential of data, and the ways in
which it may be presented, or
misrepresented.

“Doing sums’’ may be tedious, but it can
be a useful educational exercise. The
computer can take away the tedium, but
you have to be careful that the computer
does not take away a feel for the data.
Unless the computerised system is very
carefully designed it will act as a sieve,
strain only certain types of ideas.

What 1 find worrying, 1 suppose, is the
attitude which says of a problem: ‘Do not
worry, if you cannot do it we will remove
it.”> That is, if you cannot understand
simple statistics enough to be able to
calculate them, do not worry, we will get the
computer to do it for you. You will still not
understand, but the graphs will have been
drawn. At a conference, the World
Congress on Books 1982, some members of
Unesco suggested that illiteracy would cease
to be a problem: because with the greater
variety of devices for input and output to
computers and similar devices, the status of
writing might itself be altered. They
thought that in the future cheap
input/output devices to computer systems
would be largely audio-based. So reading
and writing would become unnecessary.

Because computers make the production
of graphics so easy and the production of
statistical results in untold quantities too
easy, people would have to be more highly
educated, not less, to be able to cope with
this mass of information. Computer
graphics, if they are our modern version of
stained-glass windows, will have a similar
impact on the pictorially illiterate. We will
know the story, but will we understand what
it means. 1]
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NEC PC-8000 Perronal Computer.

- NEC turns 28 years of computer experience
to your personal advantage.

It takes a great computer company to make a great personal computer.
And from the start, NEC has been a pioneer in computer technology. In fact,
we invented the all-semiconductor computer in 1959. Now, hundreds of
innovations later, we’ve made it personal.

We present the PC-8000, a powerful and friendly business tool that can
help you get more done in a day than you ever could before. It combines some
of the most reliable hardware on the market with application packages designed
to make the most of its unique features. In addition, the PC-8000 accepts
popular CP/M® business software, making its possibilities virtually limitless.

The entire PC-8000 system is now available through better computer
dealers across the country. And that means more than hardware. It means
effective software, the finest documentation and extensive training to help

you get the most from your personal computer. So why
not turn our system to your personal advantage now. E ‘
(CP/M is a registered trademark of Digital Research Inc.) NEC Cofpo[ation

Tokyo. Japan

NEC BUSINESS SYSTEMS (EURQPE) LTD.
NEC House, 164/166 Drummond Street,
London N.W.1 3HP UK

Telephone: 01-388-6100 Telex: 261914.

Write for more information NAME____ . = _ _ o = e
about the NEC PC-8000. COMPANY s i B

ADDRESS I - . - — = =
Attach this coupon to your letterhead and mail it to NEC BUSINESS SYSTEMS(EUROPE) LTD., NEC House, 164/166 Drummond Street, London N.W.1 3HP, U K.
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Business Systems

TABS

Modular microcomputer software
for every business.

No two businesses have the same software
requirements. Whether your needs are
straightforward or sophisticated, TABS can
provide you with a complete range of
modular business software to run on the
IBM Personal Computer.

EasyTABS is designed for the smaller
business where straightforward solutions are
required.

Standard TABS accommodates more
sophisticated applications where greater
flexibility and integration is necessary.

Seminars and Open Oays.

SuperTABS is the logical choice for larger
businesses, requiring fully multi-tasking,
very flexible, integrated systems.

Only TABS has such acomprehensive
range of business software with the scope to
cater for service, retail, wholesale and
manufacturing industries. At company or
departmental level you will benefit
enormously from rapid access to up-to-the-
minute information helping you to improve
efficiency, make the right business decisions
and maximise your profitability.

ABERDEEN 28th April, Tree Tops Hotel, 0224-33377. BIRMINGHAM/COVENTRY 10th May, Excelsior Hotel,
021-743-8141. CARDIFF 14th April, Post House, 0222-731212. CAMBRIDGE 24th May, Cunard Cambridgeshire Hotel,
0954-80555. CHELTENHAM/GLOUCESTER 12th April, Golden Valley Hotel, 0242-32691. GREATER MANCHESTER
12th May, Excelsior Hotel, 061-437-5811. NORWICH 26th May, Post House Hotel, 0603-56431. TYNESIDE 26th April,

Post House, Washington, 0632-462264.

TABS LONDON

Free demonstrations and
consultations at the National
Electronics Centre in the
World Trade Centre.

Phone 01-488 2400°

Please fill in the coupon for more information
about TABS on the IBM PC - remember, our
modular system expands as you do so that
when you start with TABS gy |
there’s no need to stop. :0264-589

Please tick box(es) for further details and return coupon to PC 4
TABS Ltd, Sopers House, Chantry Way, Andover, Hants SP10 1PE
[ TABS Systems & Services brochure & price list

[ Dealer information [ Free estimate service

O Userbook £10.00 inclp & p [ Send me Keeping TABS

3 Details of seminars and open days [ Video training tapes

I enclose cheque/postal order for £
Name

Company

Position _

Address
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FOR SOME TIME the Hewlett-Packard
presence has been hovering expensively on
the fringes of the volume personal-
computer market. But a major TV
advertising campaign and a two-day public
exhibition at the Barbican Centre in London l
means that HP is moving beyond its
traditional engineering and scientific base
and pushing its personal computers into the
rough and tumble of retail selling to
ordinary consumers.

The TV promotion centres on the book-
sized HP-75C portable computer, costing
about £760 and described fully in Practical
Computing’s November 1982 issue and the
January 1983 Portables special. Among the
other HP hardware on show at the HP
Personal Computer Event, as the Barbican
exhibition was called, were the established
Series 80 range of desk-top machines, the
dual Z-80 based series 100 Model 20 micro
launched at the end of last year, and the
brand-new series 200 Model 16 16-bit micro.

The Model 16 is perhaps the most
interesting machine. At the exhibition it was
being demonstrated running the MBA
package from Context, which integrates
four standard applications word
processing, spread-sheet analysis, chart
making and filing — into a single, data-
compatible whole. With both Visicorp’s
VisiOn and Apple’s Lisa due in the Summer,
integrated software looks like being a major
force .in the microcomputer market this
year. Although primarily aimed at
engineering and scientific users, the Model
16 is a neat and compact machine, and with
this type of software it may also prove
attractive for use in a general office
environment. HP has not yet finalised
European arrangements for the Context
package, but it could cost around £600 and
be available almost immediately.

The main unit is very compact, measuring
only 282mm. high by 315mm. wide by
488mm. deep. It houses the 9in. CRT
display, a Motorola 68000 16-bit processor
running at 8MHz and from 128K to IMbyte |
of RAM. The screen has 300-by-400 dot
resolution, fully supported by the powerful
HP Basic graphics features, and can display
25 lines of 80 characters text.

Use of the Motorola chip is a departure
for HP, which usually builds around
processors of its own design. The 68000 is a
true 16-bit processor, moving data around
in 16-bit chunks on the data bus and capable
of addressing up to 16Mbyte of memory
with its 32-bit wide address registers. To the
user this means that the Model 16 is a fast
machine, especially suited to calculation-
intensive tasks.

The detached keyboard unit has a
rotating knob mounted on the left, above
the top row of keys. It is called simply the
Knob, and can be used as a pointing device
to move the cursor around the screen, to
select menu options, for example, or to
point to objects on the screen. Alternatively,
it can control, via software, instruments
attached to the Model 16. The Knob can be
thought of as a simpler, one-dimensional
version of the Mouse device used by the Lisa
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Hewlett-Packard has always focused on the
engineering and scientific market. Ian Stobie found
HP set to fight for home and office sales.

and VisiOn. HP’s concept was originally

developed for instrument-control
applications and has been used on a larger
non-retail HP series 200 machines for such
tasks as moving radar masts. It is fully
supported by Basic, with the Knob function
and the On Knob Goto, On Knob Gosub
and On Knob Call statements added to the
language.

Pricing follows the HP tradition — it is
not low. A typical 512K RAM system with
screen and keyboard is £3,889 plus VAT,
without discs. The twin 3.5in. disc unit is
another £1,351, and Basic costs £247, so it
would cost £5,487 to put such a system on
your desk.

Basic on HP machines is generally a much
more powerful language than micro-
computer users are accustomed to. A typical
ROM-based Basic like Applesoft occupies
12K including the system monitor. HP Basic
2.0 as supplied for the Model 16 occupies
256K and uses a further 21K of RAM as
workspace. It includes a full-screen editor,
allowing you to scroll the whole program
under the screen window as you do with a
word processor, and comprehensive insert,
delete and renumber facilities.

The Basic is semi-compiled to speed up
execution. Errors are checked for line by line

as the program is entered in the normal
microcomputer way, but when you run the
program the first thing the system does is
compile a symbol table, and this can trap
further errors before any damage is done.

HP Basic can handle very large and very
small numbers, with exponents in the range
of plus or minus 308, and can display them
to 16 digits precision. Strings can be up to
32K in length, which is far beyond what
most Basics can handle and is put to use
when the system is being used for data
capture. The syntax for substring
manipulation differs from Microsoft-style
Basic and is closer to the proposed ANSI
standard, taking the form

A$[start position, finish-position]
and
A$[start position; no. of characters]
Arrays can have up to six dimensions, and
upper and lower limits can be set for array
subscripts, which can be very large or.even
negative.

HP Basic is not a toy language and
fully supports structured-programming
techniques if you wish to employ them.
Named subroutines can be defined and

then called with a parameter list. They can I

be saved separately on disc and later
merged into other programs, so you can
simply build up libraries of reusable
subroutines. Variables within subroutines
can be specified as local to that subroutine
or common to the whole program.

A full set of structured programming
constructs is available, including Repeat-
Until, Loop-Until, and Do-While. Case
and Select as well as If-Then-Else-Endif
are provided for selecting conditional
actions. For selecting actions under the
control of events in the outside world an
On event Goto/Gosub/Call statement can
be used with On Intr, On Timeout, On Key
and On Knob. If HP Basic still does not
seem adequate, there is a similar
comprehensive implementation of Pascal
available for the Model 16.
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If you are an experienced dealer in the South-East looking
for the right micro to handle, you will find it with Sig/net.
At DPLC, the South-East distributor for Sig/net, we feel
that we offer dealers the perfect package: a micro system
with limitless potential, at a very competitive price with
generous dealer discounts and margins, combined with full
hardware and marketing support. In return we expect our
dealers to be skilled in the installation of packages — either

for specific vertical markets or general business applications.

Sig/net 2 is a modular system, housed in a compact unit,
to which a wide range of peripherals
can be attached. A system may start
with a single workstation with
floppy disc and be expanded to a
multi-user system with virtually
no restriction to the number of
workstations and hard disc
capacity. There are already
more than 1,000 users in the UK.
Because the Sig/net
operating system is CP/M
compatible, it enables you to
provide bespoke software
easily, in addition to the very
wide range of proven business
software already available on
CP/M.
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The successful British manufacturer, Shelton Instruments,
is undertaking a programme of advertising, PR and
exhibitions. Enquiries generated in the South-East from
these promotional activities are passed on to the dealers,
through DPLC. Comprehensive product brochures are also
available.

To complement the Sig/net, we offer a range of
terminals and printers. And there are appointed national
and local organisations to provide after-sales maintenance
to your customers.

To find out more details about a Sig/net dealership, fill in
the coupon and return it to: DPLC Limited, 74-77 White Lion
Street, London, N1. Telephone: 01-833 1111.

P i B T e T ~

| Please send me further details of the Sig/net dealership.

Position

l Name

l Company.
I Address

DPLC Limited,

74-77 White Lion Street,
London, NI1.
Telephone:; 01-833 UILJ
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Make way for the
"“"People's Winchester’’

I SUPPOSE that the vast majority of the
readers of this magazine are never likely to
want to build their own computer, and
many still never need to know more about
their hardware than the size of the RAM
memory array. But before turning the page
to find out more about the latest
operating-system software, disc drives or
games packs, spare a thought for the
humble chip that made it all possible.

This column is dedicated to the chips
which form the heart of all computers and
many computer peripherals, and each
month I will be lifting the curtain on that
mysterious world of the electronic
engineer and the computer designer by
taking a closer look at the latest semi-
conductor chips, what they do and how
they do it.

Even if you do not anticipate reaching
for a soldering iron in the near future you
should find it interesting; what’s more you
will steal a march on the readers of lesser
magazines by gaining a shrewd idea of
what to expect next from the micro-
processor revolution. After all, today’s
chips will be used to make tomorrow’s
systems.

CP/M, as everyone knows, is the disc
operating system for microcomputers. Is
this because of its superior technical
specification or the range of fancy features
it offers? Alas no, it is simply because it
has been around longer than most. It
works with the 8080 and the Z-80 family of
microprocessors, and most important of
all there is a vast amount of software
available at low cost to run under it.

Microcomputer users who do not have
either the 8080 or the Z-80 in their
machines sometimes go to extraordinary
lengths to gain access to all that lovely
CP/M software, as evidenced by the add-
on Z-80 card available for the Apple and
the 8080 emulator software available for
the DEC PDP-11 family. Nothing, it
seems, succeeds like success.

But technology marches on, and eight-
bit microprocessors are soon to be
replaced by the more powerful 16-bit
devices like the Motorola 68000, and the
Intel 8086. So is CP/M on its last legs?
Thanks to CP/M-86 the latest verson of
CP/M tailored to run on the Intel 8086 and
its even more powerful offspring, the
80186 and the 80286 — the answer is no.

Of course competition is tougher now,
and other operating systems for 16-bit
machines such as the very elegant Unix will
undoubtedly give CP/M-86 a run for its
money. But my guess is that the no-frills
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CP/M will remain with us for a long time
yet. Certainly Intel must be thinking along
those lines, because it has put the
CP/M-86 code on to a 16K ROM chip
coded the 80150.

CP/M in any of its versions normally
resides on a disc, and is loaded into RAM
during system initialisation by a small
ROM-based bootstrap routine. It
therefore takes up disc space, takes up

by Roy Coles

RAM space, and of course takes time to
load. Having it available in a ROM is a big
improvement.

Making up the 16K of firmware in the
80150 are three separate packages: the
CCP or console command processor, the
BDOS or basic disc operating system, and
the BIOS or basic input/output sytem. The
first two packages are pure CP/M-86 but
the last has been developed by Intel to
provide driver software for standard Intel
peripheral devices such as the 8251 serial
1/0 controller, the 8255 parallel 170
controller, the 8275 CRT controller and,
of course, the 8272 floppy-disc controller.

For most computer hobbyists bulk
storage means cassette tapes or, for the
lucky few, floppy discs. Yet the magnetic
storage scene is changing fast, and before
long even the humblest computer budget
will find the funds for a low-cost micro-
floppy drive or two.

The future lies with hard discs such as
the Winchester, which consists of a rigid
disc coated like a floppy and kept in a
sealed container along with its associated

read and write heads. The dust-free
environment and the mechanical precision
of the Winchester drive make it possible to
pack much more information on to the
floppy-sized magnetic disc, with the result
that it is possible to pack tens of megabytes
into the space previously required for
hundreds of kilobytes.

Like all new developments, Winchester
drives are expensive at the moment — but
not for long, thanks to mass production
and the omnipotent LSI chip. One device
which will help to make the Winchester
more attractive for use in low-cost
personal computers is the uPD-7261 hard
disc controller from NEC Electronics.

The 7261 is a 40-pin SV operation
NMOS chip. It is stacked to the pins with
very clever circuitry, including an on-
board microprocessor. The chip can
handle as many as eight drives and under
its own steam it can carry out the disc
formatting, sector seek, read data and
write data functions and so unload an
otherwise onerus burden from the main
processor. Data can be transferred to or
from the chip at an incredible 12MHz rate,
which puts it ahead of any current micro-
processor. While it is reading the data it
avoids mistakes by automatically detecting
and correcting many errors by means of
CRC or polynomial error-check codes
generated during the write operation.

The on-board microprocessor is an
eight-bit device with 64 bytes of RAM and
2.5K of ROM containing control code for
the drive-management and data-transfer
functions. The microprocessor makes the
7261 a ‘‘smart’’ chip which can be
programmed to handle either of the two
populai Winchester interface schemes,
SMD or ST-506 which are quite
different in many respects. The micro-
processor also acts as an interpreter of the
hard-disc interface ‘‘language’’ which has
16 high-level commands such as Read
Data, Write Data, Detect Error, and Seek.

Interfacing to the 7261 itself is made
easier by the TTL compatibility of all the
1/0 lines, but some external logic is
required between it and the drives. To take
advantage of the high speed of the
Winchester itself and the 12MHz transfer
rate of the 7261 it will also be necessary to
use a direct memory access, DMA,
connection to the host microprocessor so
that the whole disc sectors can be
transferred without interruption.

With devices like the uPD-7261
becoming available, the ‘‘people’s
Winchester’’ cannot be too far away. [
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THE MOST DIFFICULT THING

ABOUT GETTING A COMPUTER

IS GETTING THE RIGHT ONE.

BBC MICROCOMPUTER

BBC Micro Model B. . .364.00
Microvitec 14" Colour Monitor inc

Cables . .249.00
12" Monochrome Monnor ...90.00
Single Disk Drive 100K. ereen....199.00
Dual Disk Drives 200K ................... 369.00

Dual d/s Disk Drives 800K

o oo 619.00
Torch 280 Disk Pack inc. CP/M

Compatible Op. Wstem 96KRAM ... 780.00
Disk Interface . o T T 95.00
DiskCable . ....... .15.00
Format Disk and Doc .. .15.00
Epson MX8OFTHI . .389.00
Games Poddies ............................11.30
Sefection of business, educuﬂonol graphics

and games software availablefrom ......... 3.50

Selectian of feach yourself BBC publications

EPSON HX-20
PORTABLE COMPUTER
Diminutive fully featured business
computer that is smalt and light enough
to slip into a briefcase. Specification
includes integrated LCD screen, printer
and microcassette; 16K RAM
expandobie to 32K and its own
rechargable power supply. Ideal for
people on the move — data can be
subsequently ‘down loaded’ onfoa
iarger machine when you return

to base.

CROMEMCO C-10
PERSONAL COMPUTER

A fuit fegture personol business
computer system including

software — tor the price of a VDU. Also
the entry point into the renowned

Cromemcorange.

4350.00 ex. var

|\

C-10 SP Personal Computer Superpok inc.
180A Processor, 64K Memory, Single 5"
390K Byte Floppy Disk, 24 x 80 Screen, CKBA
Keyboard. CP/M Compatible Operating System,
plus Word Processing, Financial Plonning & 32K

BASIC Software .

... ...1350.00
Additional 5"/ " Floppy Disk Drive

510.00

402.00 ex. var

OSBORNE

Truty portable personot smoll computer
system housed in a ‘snap together’
case complete with business ‘programs,

$0 you can start work 1375
ex. VAT
almost anywhere. Double Density Version

Osborne Portable Computer inc. Standard
Software — Wordstar, Mailmerge, Supercalc,
MBASIC, CBASIC, CP/M: Double Density

versioninc. USDC-P System 1375.00
Double Density Upgrade inc. Fitting ...175.00
Screen Pack 80 ColumnUpgrade ...... 225.00
Screen Pack and Double Density Upgrade

inc. Fitting.....................o 350.00
Osbome to Epson Cable . ....24.00

PRINTERS —IMPACT

Anadex DPB500A 132 Cols., 150CPS Matrix
Printer with Graphics. 10,12.5,13.3,16.4
Char/In, Low Noise ......1150.00
Anadex DP9501A 132 Cols, 150CPS Matrix
Printer 10, 12,15, 16.4 Chor/In, Low

Noise.. .1150.00
Anadex DPO820A 200CPS Printer, Low Noise,
10, 12,15, 16.4 Char/in 100 CPS in Double
Poss Enhanced Mode .1250.00
Anodex WP6000 Dual Mode Printer 132 Cols,
150/ 180CPS Comespondence Quality,
300/330CPS Draft and Graphics Mode. Diablo

630 Protocol Emulation. ..1950.00
Epson MX80T/ 3 Tractor only B80CPS ....349.00
Epson MXBO0¥FY /3 Friction and Troctor .. 389.00
Epson MX100¥FT/ 3 Friction and Troctor

100CPS ...499.00

Phone for new Epson model prices

PRINTERS — DAISY WHEEI.
Brother HR1 .. L ..650.00
Broter8300. ... ... .. 458.00
Crown Ranier — BromerlQCPS ..795.00
Diabio 620R0 25CPS .. ..995.00
Dioblo630RO. ................ ..1575.00
Smith CoronaTPY..... ...475.00

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

From_ 2195.00 ex. VAT

Advantoge Desk-Top System inc. Keyboard,
Graphics, Screen (Green), 64K Byte RAM, Z80A
Processor, Serial inferface, Dual 350R Byte
Diskette Drives and Business Graphics

Software .2195.00

., 64KBMemory@

Advontage H/D Desk-Top System, as above
axcep! single 350K Diskette Drive + SM Byte 5"
winchester Hard Disk Inc. Business Graphics
Software ................ooe .2995.00
Advantage upgrode 0 Infel 8088 Processor with

...................... 320.00
e ——— e, ==

COMART PRICES EXCL. VAT

COMMUNICATOR

Cleorty the most price competitive
modular computer system on the morket
with built-in expandabitity —
out.

Inc. CP/M

inside and

From 1895.00 ex. VAT

COMART
COMMUNICATOR
Z80A MODULAR SYSTEMS

Comart CP100 ‘Communicator Micro
Computer: ZBOA Processor, 64K Byte Memory,
Dual 5« " Flappy Diskette Drives each storing
390K Bytes of Data. Duai Serial and Parallel
Ports. 10 Siot S100 Bus. CP/M Version 2
included ..1895.00
Comant CP200 as CP100 except Dual 790K
Byte Diskette Drives . .2195.00
Comart CP500 as CP100 exoept one 790K Byte
Oiskefte Drive and one 5” Winchester Drive
having 4.8M Bytes of Formatted Data .. 2995.00
Coman CP520 as CP100 except one 790K Byte
Diskette Drive and one 5" Winchester Drive
having 19M Bytes of Formatted Data ... 3995.00

COMART
COMMUNICATOR 8086
MODULAR SYSTEMS

Comart CP1100 Communicator Micro
Computer: 6MHz 8086 Processor, 128K Byte
Memory with Parity, Dual 5/ " Floppy Disk
Drives each storing 390K Bytes. Dual Serial and
Paraliel Printer Ports. 10 Slot S100 Bus inc.
CP/M86 & MS-DOS .2295.00
Comart CP1202 As CP1100 except

Dual 790K Byte Diskette Drive with

256K ByteMemory..................... 2745.00
Comart CP1522 As CP1202 except 1 x 790K
Byte Diskette Drive and 1 x 5" Winchester Disk
having T9M Bytes of Formatted Data with
256K Byte Memory ..4545.00

UPGRADE KITS

wide range of 8 1o 16 Bit and floppy fo

nard disk upgrade kits availabte for
Communicator Systems

COMART SUBSYSTEMS
Comart CB200 Cartridge Tape Back-Up
Subsystem for Hard Disk ... .2495.00
Coman HD520 5" x 20M Byte Hard Disk
Subsystem (requires HDCONT or can be added
10aCP520 orCP 1520).. 2395
Comart HDCONT Winchester Disk Controller for
2,20MByteDrives..................... 4195.00
Comar FD800 8" Floppy Single Disk Drive
Subsystemn; Single Sided, Single Density 1BM
3740 Compatible (requires C-IFDC) ... 995.00
Comaort MP/MSUB Hardware & Software fo
Upgrade Communicator fo MP/M. includes
MP/M, two 48K Byte CRAM 48 Memory ond
4510 Serial Interfoce Cord 1150.00

COMART MULTI USER
CONFIGURATIONS

Comart CP520/M CP520 Communicator
System with 256K Byte Memory and 6 Serial
Interfaces. Includes CP/M and

MP/MIT . .4995.00
Coman CP1525M CP1520 Communicotor with
atotal of 512K Byte Memory and 10 Serial
Interfaces. Includes CP/M86 and
MP/MB6 .

S100 BOARDS

Comart CRAMS4 64K Byte Dynamic RAM with
Bank Select. . .200.00
Comart CRAM48 48K Byte Dynamlc RAM with
BankSelect. .......................... 180.00
Comart CRAM256 256K Byte Dynamic RAM
with Parity. 8 and 16 Bit Data. IEEE696
Compatible. Also supports 8 Bit Bank

Switching . .550.00
Comart C-CPU86 8086 Processor Card, with
Dual Serial and Parotlel Ports. Monitor in 8K
EPROM and 4K RAM . .300.00
Coman C-IFDC Infelligent Diskette Drive
Confroller with ZBOA Processor ........... 295.00
Comart C-CPU ZB0A system Processor Board
incl. 2 Serial/ 1 Parallel Port ,200.00
Comar 4S10 4 Channel Synch/Asynch Interface
Board. ... .250.00
Dual Systems ClK24 Battery Supported Real
Time Colendar Disk. . .295.00
Duol Systems CMEM32 32K CMOS Battery
Supported Memory . 1195.00
Dual Systems CMEM16 16K CMOS Battery
Supported Memory . . .895.00

CROMEMCO 68000/Z80A
SUPER MICRO SYSTEMS
Cromemco CS1D2 System 1 inc. Dual 390K
§' Floppy Disks, DPU, 256KZ and 16 FDC
Cards in 8 Slot S100 Card
TableTop Enclosure .. ..
Cromemco CS 1HD2E System 1 including
Single 390K 5" Floppy Disk, 5.5M Byte

5" Winchester Disk, DPU, MCU, 256MSU,
16FDC, WD12....... 16345.00
Cromemco CS THD2 As System 1 except
256KZ Memory without MCU 5970.00
Cromemco CS THDSE as CSIHD2E but with
S512MSU............... .....7090.00
Cromemco CS3DSE System 3 mcludlng Dual
1.2M Byte Floppy Disk Drives, 21 Slot Card
Cage, DPU, MCU, 512MSU, 16FDC... 7465.00
Cromemco CS3HDSE as CS3DSE but with 57
5.5MB Winchester DiskandWD1 ....9330.00

CROMEMCO SOFTWARE
FOR 68000/Z80A SERIES

Cromemco CRO-D Cromix (Multi-User / Multi
Tasking (Unix Based Operating System .445.00
Cromemco FOR-D Fortran ‘77 .445.00

5995.00

Cromemco PAS-DISOPascal...........445.00
Cromemco ASM-D 68000 Mocro
Assembier . 445.00
Cromemco STB-D 32K Structured
BASIC@............ .445.00
Cromemco CCC-D C- Comp|ler@ ..... 445.00

Cromemco COB-D Cobol Compiler @ .445.00
Note: All 68000 Languages (Suffix D) require
Cromix (CRO-D). All Software is available on
5" or 8” Floppy Disks — Please Specify.

@ = Avdilabilifty TBA

VDU’S & MONITORS
Comart WY 100 Visual Display Terminal, Green
Display, 24 x 80 and Status Lines. Detached

105 Key Keyboord with Numeric Pod, Function,
Cursor and Editing Confrols. Swivel and Tiit

Display. .725.00
Volkercraig 4404 ..595.00
Volkercraig 4404WS .695.00

Cromemco RGB14LP. High Resolution Colour

Monitor ..................... .1395.00
12" Green Scresn Monftor . ..99.00
.[ele] ¢
Very wade range of computer books

stocked @ all shops.




DISKETTES
Byteshop 5/ Single Sided, Singie

Densify...........oocoeiiiiiiiin = 1 Oeo
Byteshop 54 Single Sided, Doubie

DENSIHY ... 21360
Dyson 5Y: ” Double Sided, Double

DeNSItY. ... 3.90eq

Dysan 8” Double Sided, Double Density 4.40ea
Full range of 5'/" & 8" Diskettes in stock

BUG —BYTE SOFTWARE
All Tapes Avallable For Acom, VIC, BBC, 2X81.
Spectrum. Call for avatlability.

Following o
Al"horisgd Ty

Deaiers jn 1, we'| ;
CPM SOFMARE _ ,hec;gfm"'"lw er imroducr?o(,,, "Or the fantas; ec:, egf:'ﬂmed With our gppo
BASCOM Microsoft Basic Compiler .......227.46 as on 'melll)iu an as S;)a’nyd 1S, the 1By ch PC. g_‘;";"_'ﬁmm as 1BM
BASIC-80 Microsoft Basic Inferpreter. . . 205.27 isk model sy 1</TING 01 G i o 96K 10D Systenr. “MPIOVed by, for ayon
BAZIC Micromikes Bosic Language . . . . 120.00 150 fing thep e 2K RAM UK i frame. Oy o 1em. of the large op < XCMPle,
ggxga geB!ROM Software Communicmior;s] o= o:"agiVen alot ysm Keyboarg ang sc?e“,f,, '2" is the 3%:'3#8&'
ge* ... om, ; U] i . At e
BSTMS BYROM Software Communications 000 on's gy oy 'sive portrolip o‘;#;gz'%me 1BM pC, ".fr',’{'.ﬁs"""’ Your
Package .. ....... e ...115.00 Of commercig, i N SPECidlist Intogr, oo ™0 NG programeined
CALCSTAR Micropro Financial Planning US Gbout g jng e 10! GG laborapory <o CS 1O Ust about gygm e PIUS
Electronic Spread Sheet Package . . . .. . . 90.00 1BM pC s Pired machine, The 1 PP CTMoN. Come gro kind
CARDBOX Caxton Store/ Search System 155.00 Keyboc, "9/e 160K Byte picy o~ - and tatk o
CBBO Digital Research Basic Compiler. . 314.00 Mpop N Screen " 'V 64K Byte payy
CBASIC Digital Research Basic Language 94.00 Keyboarg e 520K Byte Diy piye-"seccooeon...
CBASIC/86 D/R BasicLanguage . . . . 204.00 MpCp.ondScreen. Vs 64K Byt Ramux T
CIS COBOL Microfocus COBOL UK Key oo 320K Byte Disk prive oo, o
Longuoge* . . ... . ... 425.00 1BM cg,o"“' dandScreen . ''VeS 128K Byte Ay "= -
COBOL-80 Microsof COBOL Compiler . 42163 IBM Prippe. AQODter Capg |t e e
%P 549 M for SBC Digital Research Operating — Microv,'yeg 'c’g;’ Ond ang Cgpig ™™+ verennen
0o, o e R R 126.00 0ur Monitor High g
co/xr;as DISPWR Digifol Research Operggggoo SOFTWARE FOR TH olour Mooy Met;.H l;ge's'.. iy
CP/M-86 + CBBB DW Digifal Reseorch BSTAM 5 EIBM pc ‘
Operating System + Language ..........380.00 CBASIC ¢ O Communjogyi T
DATASTAR Micropro Database Package .175.00 CB::;((;: Compiler (0%6;"15/'%"3 Package. ... ECMAR PC MAT
DBASE il Ashton-Tate Relotional Database _gg%%g"% Research [ c Longu i ADD IN's FORT EE ADD ON's AND
[+] - . .
UESTAR icrcsos S Dk bR o 6P/ gpf}i.”sg-gb;-,éﬁﬁé.;fff’fﬁ'?C°"°“"emcw°8§e‘,-.-,;,-n---20403 s'ﬁﬁ?a‘;s“fé%’%' phe/s fx:sr:f
. i S unf er fi N
o oot aio fl B g0 | B o TR e
FMS-81/82fom. ... ............ 350.00 base Package 09 ... 38, 00 ¢/ w sey; 64K Bytee, i i ]
FORMS 2 Microfocus Table Moker 11000 EASYSpg uE‘S’f, Il;SFmonc:ul Pla%?ﬁ,‘,‘ S ;2395 .00 TECMAR Five;%ﬂndparaﬂel pon? Cl'ogfx Byte dynamic mg?n&oo
FORTRAN-80 Microsoft FORTRAN EAS  1US Word Progegi 9 0CK -00 | carde/w gy none W and calendor 4
Compiler ... ..................2806.48 f FASI.g TER L, US WOrd Procesging prockage. . 7;3'00 'ECMARWL;%'O'OWW e pory. “Siocs ok BYte dynomic, ks
GBS Bytesof GeneralBusiness System .810.00 FLIGHT SiMyLTggess, O1oPhics Pach, 500, 20 | TEcMag Dynami'gm:mwsax p
INFOSTAR rhtﬁ;\cropro pot%se/ Reponef]. 2 S])g 00 Games Pacyq ) ictosoft Training;/ 299,09 TECM, Scribe T ende""o_fv 256K
KSAMBOEMS Datohose 35000 MMsMs? GEMicro Pro Worgipro i TEOMAR i " With one se
........... . , T W Lo e
MACRO-80 Microsoft Macro Assembler. 116.50 MlcRosrﬁ‘;gggs%‘#'”es_S Ystem .&-‘SIng Enhancemeny - ‘1'2 ; 00§ TECMAR E'sgéj‘ggs Colour Graphjcs
MAILMERGE Micrapro Wordprocessing PASCA[ mr ¢ DI Statistics Package “ee.....395 00§ TECMAR DADIp Inferface ™ ;
it VT e SOULSMSRST R [ g
MICROSTAT Ecosoft Stafishcs WORDGALE Sorcim Fingngior e N9Enancermany ~~377.00 | 1BM PC comaantd SMal sefcri
Package * o 195.00- WS 4 ﬂmME 0 Wor ;!gmg p’-"Ckage nt.. . {;g,og interfaces mg;mble add in's Ondng° th
......... S S O L . W Mi ing Pack, - .00 cards: ji ffer. n
Poth Package. -1 Softwore OHeal .00 WS + ?»?Js icohronrd Processing gbc'kb'g'é e foe;&:a';di‘:rm% clentifc ang gpotore!®/99€ eXpansion
with Speed Programming ool . .. ... . 314.00 10 1o Worg proec-3"0 Package. 31000 [ SOMMunications ang snsxP0NSion cargs, g inferfaces;
T DU D/R Pexal 29004 sSingPackage. 415 o4 ‘ o sting. Our Microsorve CopyMgs. ﬁ’gan:fg;:'uppon;
anguage . ... : . Mainte entres | act us f
PASCAL/MT + 86 Digital Research Pasca a 1OnC® Ond servico facilipgc e SOT8S can
Languagefor 16 Bit Systems .. .. ... 377.00 " oll Tecmar pg
PEACHTREE Basic Accounting System ked
prmodule. ............ .. - . .. - 325.00 woRrpSTAR Micropro Wordprocessing * Prices subject to change without notice
PEACHTREE Business ManagementSyster Package * Also available with Maiimerge ALL PRICES EXCLUSIVE OF VAT [ Y FNA valdforthecover e feof i
POIMOGUIB. . ..\ oo ! T s ' 5.0 1 magazine. (April
PERS ONALPEARL Pecri Dota Bose/FM . 185.00 IndSpelistar R oo A Wit we gogy e, range of stock, we

WP WORKSHOP MAC Ltd Training Guide

for
.75.00 cannot guarantes that every advertised iterm will

PLANNERCALC Comshare Financial Pianning o WORDSTAR O MAILMERGE ... 75. * Shop opening hours 9 — 5.30, check )
POCKOQR. . . oosovr e 39.00 y gasic Xitan Longuoge . . . .. . IR E:CXOOI individual shops for details of Saturday opening L AUTNI UL c e e
PL/1-80 Digital Research Language * .314.00 y ap/mXitan /DR Operating System. . . 118.00 LTS * All goods are new and include factory wamanties.
REPORTSTAR MicroproReporter ... ... . 210.00 *Phone Mail Orders accepted. Please confact - No refunds on opened software.
SPELLSTAR Micropro Proofreading Utilitytolink __ many Uilities, Pragramming Tools and Training nearest shop for P.P. & Defivery Rates. Regret * Orders from Govemment Depts. & Colleges efc.
WIHWORDSTAR ... ... 145.00 packages available. Also extensive range of n0C.0.0. welcome. A

*Leasing & HP facilities available — apply tor

SUPERCALC Sorcim Financial Planning/ diskette

Budgeting Spread Sheet Package * ....190.00 mqchines supplied by ourselves. We are totally written details.

SUPERSORT Micropro Sort Utility......... 145.00 committed 1o affer sales service and future *Some items may be subject 1o a dollar * Detailed prices

SUPERYYZ Epic Application Control ... 86.00 support. surcharge if the dollar exchange rafe changes available on
more than 5 cents. Prices will be adjustedinfine  request.

T/MAKER ll Lifebaat Associates Financial

Planning/ Spread Sheet Package 195.00

CP/MA

There are so many micra computers on the market
that choosing the right one is far trom easy.

And it isn‘t made any easier when you find them
cheek by jow! with cameras, hi-fi and a host of other
electrical equipment. What you need is someone that
is single minded. And that means us.

Byteshops are totolly dedicated to microcomputers.
So not surprisingly, we can offer you a wider range
because we sell nothing else.

Our prices are keener 100. So are our staff, Each one
is an expert who can make sure you get the computer
that’s exactly right for you — whether it's a home
micro or a £20,000 business system.

Whar's more we'll freely advise you on expanding
or upgrading your system as your knowledge grows or
your requirements change. While our Microserve
Centres offer service and maintenance on sife and at
wour shops.

After oll, we are the UK’s longest established
microcomputer specialists. Come and see us soon.

* These software packages are available for both

formats. Prices include configuration on

nd CP/M86. with the rate prevailing ot the time of purchase.

@ Circle No. 121

THEEUTE SHLUE

Your Speclalist Computer Centre

NOTTINGHAM

LONDON GLASGOW

The Byteshop The Byteshop, Magnet House The Byteshop
324 Euston Road NW1 61 Watertoo Street 92A Upper Parliament Street
Tel: 01-387 0505 Tel: 041-221 7409 Tel: 0602 40576
BIRMINGHAM MANCHESTER SOUTHAMPTON
The Byteshop The Byteshop Also at XFTAN systems
94-96 Hurst Street 11 Gateway House, Piccadilly, 23 Cumberiand Place
Tel: 021-622 7149  Station Approach Tel: 061-236 4737  Tel: 0703 33470

Members of the Comart Group of Companies



THE WRAPS ARE OFF

the lowest priced 10 MB CP’M
system

10 MByte Winchester
500K Byte Floppy

Fast Z80A Processor
Continuous Background Diagnostics
Two Printer Interfaces

British Made

ONE YEARS ON-SITE MAINTENANCE
ANOTHER COUNTRY PRODUCT MADE IN BRITAIN
For more details:
éowztty eompateu Limited
Pipers Road, Park Farm Industrial Estate,

Redditch, Worcs. B98 OHU.
Tel. 0527 29826

Telex: 337497 Fistex G C.C.L.

CP/M is the registered trade mark of Digital Research ® Circle No. 122



WHEN IT COMES

TO MICROCOMPUTER

THE BOOK

H ow do you stay up-to-the-minute with
the rapidly changing world of microcomputer
software? Get the Lifeboat Catalogue.

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

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

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

Get full service We give the crucial dimension
of after-sales service and full support to everything we sell.

That includes:

® An update service for software and documentation.

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

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

SOFTWARE
WE WROTE

Lar,
ASSo80ar
C
s

Z

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

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

Lifeboat

World's fores

I PO Box 125,London WC2H 9LU or.call 01-836 9028
O Please send me a free lifeboat catalogue.
Name

j Title

; Company

I Address

| Postcode

Copyright © 1981, by Lifeboat Associates.
i e e o —— -

Lifeboat Worldwide offers you the world’s largest library of software. Contact your nearest dealer of Lifeboat.

USA Lifeboat Associates 1651 Third Ave, New York NY 10028 Tel {212) 860-0300 Telex 640693 {LBSOFT NYK) TWX 710 581-2524 JAPAN Lifeboat Inc. OK Bldg. SF |-2-8 Shiba-Daimon Minato-ku
Tokyo 105 Japan Tel 03-437-3901 Telex 2423296 (LBJTYO) ENGLAND Lifeboat Associates Ltd PO Box 125 London WC2H SLU England Tel 01-836 9028 Telex 893709 [LBSOFTG)
SWITZERLAND Lifeboat Associates GmbH Hinterbergstrasse Postfach 251 6330 Cham Switzerland Tel 04 2-36-8686 Telex B65265 (MICO CH) W GERMANY Intersoft GmbH Schlossgartenweg 5
D-8045 Ismaning W. Germany Tel 089-966-444 Telex 5213643 {ISOFD) FRANCE Lifeboat Associates SARL 10 Grande Rue Charles de Gaulle 92600 Asnieres France Tel 1-733-08-04
Telex 250303 {PUBLIC X PARIS}
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ALL DEVICES FULL SPEC. AND FULLY GUARANTEED. TERMS OF BUSINESS:
CASH/CHEQUE/P.0O.S. {OR ACCESS) WITH ORDER. GOVERNMENT AND EDUCA.

WA I FORD ELEC I RON CS TIDNAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT
INQUIRIES WELCOME. (P&P add 50p on all cash orders). Unless stated otherw]i’se.

| ALL PRICES ARE EXCLUSIVE OF VAT. PLEASE ADD 15% TO THE TOTAL

33b Cardiff Road, Watford, Herts, England VAT cosST INCLUDING P&P, SHOP HOURS: 9.00am-6.00pm MONDAY TO

Tel Watford (0923) 40588. Telex: 8956095 SA;URDAJT' ;T\VMPLE FRES CAR PAgl;lFr\é)GR gqégzes?xggg\ams_

COT(I:D:ter EEE%:%:‘MN 2 o B3 FLOPPY DISC DRIVES SPECIAL OFFER
25+

1702 50

1802CP

1 . 22 W om

2532:4son 30 TTL74 2764 475p 425p

2708 o < 4116-200n 85p 80p

27165

3732.4500 INSBOAON 6116 390p 360p

2784 7 INSB154N

MC1488

MC1489
® 12 Months Warranty on DRIVES g

MC14411

MC14412 | ® TEAC CS-50A Single Cased 40 tvack Just ‘phone your order

S/sided 100K 180 through, we do the

L%Magsaz”" ®CS-50A Twin Cased 40 track { M twah W oe | FeST.

aalsA 100nS S/sided 200K £350 |~

®CS-50E Single Cased 80 track

51

3”23??3?5 S/sided 200K £250
o K ® CD5SOE Twin Cased with PSU, 80 track,

1676 RO32813L WE-ROM* for 51" S/S400K £475

RO 32513Y Acorn ATOM ®CS50F — Slngle Cased with PS% 80

6502A 5!
6502 CPU SFFI6IBAE g
SP0O256AL2 track, 5" D/S 4

6503
6504 260 TM527163 A highly sophisticated Acorn ATOM | ® CD50F Twin Cased with PSU, 80 track
By | A3 ([ EElees Utility ROM. Plugs straight into | 53" D/S 800K £599
6530 RRIOT TMS5300 floating point Atom’s Utility socket. | ® MITSUBISHI SLIM LINE: Uncased.
6532 RIOT TMS6011 Gives many unique BASIC | Double track, Double Density, ONE
6645 CATC TMS9927 ] Extentions: Hi-speed tape interface; 2 | MEGA-BYTES. Track Density 96TPI,
BESIACIA IS SaZ9) Key rollover Keyboard; Full| Trackto Track accesstime3mSec £249
TMS9985 S f 3 4 PRINTERS
ULN2003 disassernber; Memory dump modify; | ® Drive Cable for BBC: Single £8; Double e el
UPD7002 Error trapping; READ, DATA & | £12 price includes
53&%2‘ s RESTORE: Full BASIC Keyboard | ®1D Ve)rbatlm Diskettes 5} " DSSSD (5 FREE 500 sheets of paper
L scanner BBC like; Find line & delete; | Yrs warr e .
%ggscwu Auto line numbering; Plus: Chain, | ® VERBATIM ODISKETTES (5 Vrs NIXB?:FE/31 09 T'aq‘o's% Fic-
ZneTCs Cursor movement, Loop aborting. | warranty) 10 x5}~ SSD £20; DSDD £ 30 tion Fee x 9 matrix, 80 col-
2ZBODARY Easily extendible further. Manual | 10x8” SSDD £28. umn, speed 80cps, Bidirectional,
ZBOADART supplied. N.B. Carriage is extra. Centronic Interface, Baud rate
Introductory Offer: £10 110-960 {RS232) Hi-res, Bitim-
age graphics, Subscript &
JUPITER ACE ORIC — 1 superscript, ltalic & Underlining
16K and 48K RAM versions now | facility. Fully guaranteed. Only:
Microcomputer that uses the | available. Call in for a demonstration. £324 (carr. £7)

Ultrafast FORTH. Has 8K ROM 3K i
RAM, 32 x 24 display. User definable MX100FT/3 136 columns, 15
characters, timer fast cassette carriage, plus all the facilities of

interface, all controlled by ‘a Z8OA MX8O0OFT/3.
CPU. NEC PC8023-C Only: £425 (carr. £7)

Only: £78
ot Europes most

1s27
2NA234E popular printer ]
74S Series = OUL TIMUM Bi-directional, 80 column, 100CPS, Logic ACCESSORlES
WATFORD's own most versatile ; seeking, Hi-Res, block graphic Forward N
4
MICRO EXPANSION SYSTEM. Ideal | and Reverse line feed, proportional | ® TEX EPROMERASER. Erases up to 32
for interfacing with APPLE, ATOM, | spacing, true descenders, 2K buffer. at a ICs n 15 30 mun. . £33
DRAGON. PET, RESEARCH| giveaway price: | ® TEX EPROM ERASER with incor
MACHINE, SPECTRUM, SUPER-| Only: £320 (carr. £7) porated Satety Switch £38
gg:roé“:u“o" VIDEO GENIE, Electronic Timer Solid state. Con’
g o . 3 nects directly to above Erasers.
Low cost, high spec. As published in | SEIKOSHA GP100A . N
Practical Electronics starting from Protects your expensive Chips from
November 1982 issue. Send SAE for overcooking. Our timer pays for itself
details. in no time. £15
Tex Eprom Eraser including the Elec-
tronic timer. £44
Spare UV lamp bulbs £9
. Power supply regulated, overload pro-
Upgrade your 8BC Micro with our Upgrade & - Price tection variable: 5V to 15V @ HA £38
Kits and save yourself £sss.. includes Multirail psu kit includi i
® Model A £299 FREE 500 Sheets put: ,5\‘/’ _:A ;I I.nfz‘;,mgz%avse' %‘U
ModelB £399 ; 1V 1A Onl 4 .
Unihammer Printer. o nly £39 (p&p 95p)
@ 16K Memory (8 < 4816AP-100nS) BBC'O - gir:/es normal and"double Attractive Beige Brown ABS CASE for
th characters as well as dot Superboard UK101 or Home Brew £2
@ Printer User 1/0 Port BBC2 £8.20 L ; b P ew £268
@ Complete Prnter Cable 36" £12.00 :,e“"l“}l'f’" 9"“’"'“ ;o d?j‘%"c;”“' C12 Cassettes in Library Cases  40p
@® Disc Intertace Kit 8BC3 £41.00 araflel intertace standard. {£7 car. 8" Fan fold paper {1000 sheets) £7
e o @ Analogue 10 Kt BBC4 £6.75 | SEIKOSHA GP250X Only: £235 (£7 carr.) 9'” Fan fold paper (1000 sheets) €7
AM261S32A 125 ® Serial /0 Kit BBCS £7.60 Teleprinter Roll 259
AY3890  £438 620 @ Expansion Bus Kit BBC6 £6.50 UHE M P
Av31095 300 | 745472 @ Model A to Mode! B Upgrade Price includes odulator 6MH2 350p
Ay31210 745475 25 Kit £45.00 SOFTY-2 FREE 2532 UHF Modulator 8MH2 450p
® Joysticks for BBC {per pair) £12 X . Stack Pack the unique stackable twin
@ Complete range of Connectors & Softy is an intelligent EPROM Programmer]| drawer racking system for Computer

B = Cables available Send SAE for list. gis;TVUla;gEBZH;Scx::gg;Zs Il/\/'i:ag. OI'FY Cassettes. 5 Drawers {10 sections)
;g:;gls‘ 122 We specialise in BBC Peripherals, | Copies, Emulates and Programs 'anrfé";_d'g&;o*c.lz Computer Caszesttes
75182/3 99 Software and Accessories. Just| EPROMS. RS232 & Centronic routines a

DM8131
DPB304BN 7511819 65 phone us for your requirements. standard. Includes PSU. Price: £169

BBC MICRO
& UPGRADE KITS

aeae -] CONNECL%I;SPI“Q iussow CGASI.E e VIDEO MONITORS EDGE CONNECTORS
a ¥

" . Speed with latch Female Female ' Y °°" ) @ ZENITH 12" Hi-Res, Green .156"
B I croad e block Stt Angle Header Card Edge Priceper Fool | Monitor. 40/80 column select [ TWO ROWs
e o type Pins  Pins Socket Connectors ;gp switch. Attractively finished  £80 g:;g::: ;335
18MH, 19 968M 10w 9 9 P ® BMC BM1401 14" Colour
1843V 20 OMH, 2y Op 99 30p : 2x 23way
) OMJH 200 20 OMH: 16 way 130p 160p P 40p Monitor RGB Input £235 | 2 x 25way
32768M 24930M 20way 1450 166p 60p ® MICROVITEC 1431. 14 | 2x2Bway
357594 48 oM 28 way) | 1nanZaon 40 70p Colour Monitor. RGB Input. Cable | 2 x 30way
2oumar Sl 20way  220p 250 1008 acludeg £250 | 5% 3owav

¢ 50 2 2
Ve way 35p 270p | DIL PLUGS (Headers) 2 x 43way
Soidev 18

pEREN JUMPER LEADS Ribbon Cable Yapin 380 95p
Assembly DIL Ptug |Headers) 16pin 2o 100p

24mer 880 130p
Watford's Single Ened Lead 24" Lon Somn 19 21 [EURO (DIN) CONNECTORS| p coNNECTORS: Miniature
. en pin n
specially VLA YU A 5 S VL Female  Male Male
designed 4K | Double Ended Leads 8pin AMPHENOL PLUGS Strt Anglc Strt Angle { 9 way 15 way 25 way 37 way
Ultimate 6" 185p 205p 300p 465p | !4pin 2away IEEE 560p ns Pins Pins Pins Z‘.i',‘,’.i' .232 ; :3: 223: ggn
Monitor IC 13- 1935 3155 3159 4508 |18pin 36way Centronics DiaLsY Pis 1205 1300 195 Zasn
10 0MH, for UK101 & |24° 2)10p 235p 3a5p 540p | 18pin Paraltel 550p | 3lway 170p 175p z
10 TMH. Stperboatd 36" 230p 250p 375p 595p |20pin 41612 A B emale
10 24MHZ 201 upe! 22pin 2 32way 275p 320p 220p 285p | Soider 1100 1600 210p  350p
2 OMH¢ 5 10C female receptacte jumper leads 24pin 2IF DIL SOCKETS 41812 A C Angle 165p 215p  290p
2528M Oniv £10. 24" 20way 26way 34way 4way |28pin 24way 3 2. 32way 295p 340p 240p300p | [ 1500 180 240p
431818 0 lend 160p 200p 260p 300p |40pin 28way 21612 ABC Cover % i
0 2end 290p 370p 480p 525p 40way 3-32way 360p 385p 260p 395p

@ Circle No. 124
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When we say-
‘We’re the Biggest
Apple Dealer in
the South West’

-some people get funny ideas...

N
\‘_!

It does, however, happen to be ’
true. In three short years we have
grown to handle more Apple systems
than anyone else in the region.

A

Why? —Knowledge, genuine N
interest, hard-nosed realistic pricing'y
and good old-fashioned hard work — \ "/ -
that's why. e
If you want to climb on the wagon— |
contact us today and we’ll put you
in the picture.

UATAEING

Microcomputer Systems Limited
10 Waring House, Redcliffe Hill, Bristol BS1 6TB
Tel: Bristol (0272) 213427 Telex: DATAL G 44807

appic computar |~
. r Perawal
ACORN | 85 BBC Pl
(deUIER DEALER REFERRAL CENTRE 1BM Authorised Dealer

ik

@ Circle No. 125
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=irFan THE SPECIALISTS IN
o svsien: 9100 SYSTEMS

MIDAS S100
SYSTEMS

MIDAS 1: From £895

MIDAS 2: From £1,890

MIDAS 3D: From £3100

MIDAS 3HD: From £5,495
MIDAS 86 — 16 Bit: From £3520

® Our versatile 280 Microcomputers are available as standard units or custom
configured to your exact specification from acomprehensive range of stocked

S100 boards.

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

MIDAS runs CP/M and MP/M. Other Software includes M-BASIC, C-BASIC,
FORTRAN, COBOL, CIS-COBOL, PASCAL and Word Processing.

A MIDAS 3D with 64K RAM and 2M Bytes storage on two 8" drives with two

Serial I/0 Ports and CP/M only £3,100.

Printers, VDUs and other peripherals stocked to give complete package

system at keen prices.

BOARDS We stock over 50 different S100 Boards all from quality manufacturers: Advanced Micro

Digital, Godbout, SSM, Micromation, Dual, CCS, S.D.

PROCESSOR

Z80 Starter Kit Static RAM 16-64K 24 Bit addressing
Single Board Computers Static RAM 8x64K or 16x32K RAM/Battery
8085/8088 CPU Back-up

Z80A CPU 4MHz (4 types) Memory Manager

8086
}/0 BOARDS

2716 EPROM (2x16K) 25/2P or 4S/2P or 3P/1S etc
2708/2716/2732 Programiner A/D & D/A 8 or 12 bit

VIDEG BOARDS IEEE 488 Interface
24x80 VO Drive MISCELLANEOUS

24x80 Memory Mapped geal Time Clocks

¥ raphics 512 x 256 (B/W)
'SK CNTROLLERS Colour Graphics 312x290
Single Density 5" or 8 Maths Board AMD 9511

Double Density DMA Extender Boards/Logic Probe
Floppy or hard Controllers Motherboards 7-20 slot

We are pleased to discuss your requirements and will advise you as to whether your
needs can be met with one of our computers.

All of our systems are specials as they are configured to suit your specification, thus
ensuring that you get what you want rather than what happens to be availabie.

Write or phone for a catalogue.

Unit 14, 29 Willow Lane, Mitcham, Surrey
Telephone: 01-640 6931/2/3

44

Systems, Morrow, Pickles & Trout, etc.

We are the sole UK Distributor for integrand:
Mainframes and Disc Enclosures, available
in nine models including Desk Top and Rack
Mounting, with or without provision for Disc
Drives. All units totally enclosed, painted on
all external surfaces and complete with
power supply etc.

CP/M 1 & 2, MP/M, PL/1, C-BASIC 2, M-
BASIC V5, XYBASIC, FORTRAN 80, COBOL
80, CiS-COBOL, PRO-PASCAL,.

Forth, MAC, ZSID, Disassembler, Wordstar,
Datastar, Supercalc, Wordmaster,
Supersoft etc etc.

Prices exclusive of VAT

M) i e
cirkFnn
A1 L 4N
compiuter systems

® Circle No. 127
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BBC COMPATIBLE DRIVES
These are drives with TEAC FD50 mechanism and are
complete with power supply.

SINGLE: 100K £190 200K £260 400K £340
DUAL: 200K £360 400K £430 800K £610

ACORN WORD PROCESSOR ‘VIEW' £62

SECOND PROCESSOR 6502 £170

SECOND PROCESSOR Z80 £290

TELETEXT ADAPTOR £195; PRESTEL ADAPTOR £90

Full Range of Connectars in Stock
Please phone to check availability of items

NEC PC 8023 BE-C
100 CPS, 80 cols Logic

MONITORS
MICROVITEC 1431 14"
Colour Monitor £249 +
£8 Carr.

40p ;ﬁ;tg 86p | 74L5644  100p
300 | M5 o | pusess 1000 COMPUTER COMPONENTS B
20p | 7415243 4 "Lssss :ggp CPUs Rer = 24570MH: 280p | PRBALNGITE
22p ;:Lszu 66p 74LSS“6790 uoP 1802CE 650p AM25S10  350p | 5 08BMHz  150p 24" cable with 25 way D. Conn.
Ja3e VR S0p 74t§§ﬁ ;gn 7415682 300: aor £12 2101A 400p AM26LS2521 €2 | 35795MHz 100p | Moale 550p Female 600p
7497 90: 7415107 1'8: | 7418253 30p | 74LS884 3000 o 3-,22: norat 253: (’:‘B"»iﬁﬁ?é’ s JEIE G e R
74100 80p | 74US108 77 [ 74US256 150p | 74LSGR7 4006 | 6800 225p | 2111A 300p DACBO o | S | R E TR s !
1411 %0 ;:LSH? ng 74L5257 30p | EEETEH 6802 250p 2174 2L 100p DM8131 275p | 4 43MH:z 110p Double 2|os 2302 345: 5202
Y28 3sp "'[2"3 20p | 7415258  ¥p | 74500 0p | 88809 £12 | 214 450p DP8304  250p | 500MHz  175p | Cable with Sockers
74150 50 14 22p | 7415259 56p | 74502 6809 650p 4027 3 300p DS8831 140p | 5.068MHz 210p 20way 26way 34way 40wa
e | 7. 30p ay 40way
74159 75 | J4LS122 28p | 74LS260 22p | 74504 30p | ©80%€ €12 | 411615 129 DS8832 250p | 6 0MHz 1s0p | Sngle24” 185p 2100 2700 300p
74182 a0p | J4LS123 3o | 7aL5266  2Wp | 74505 i || 222k £12 1 411620 1000 | DSB833  225p | 614aMMz 150p | Double1872°0p 3BSp 400p 540p
74184 pop | 43128 %%p ) aLS279  56p | 74508 sop | 8035 30p | 41183 500p | DS883s  200p | 70MH;  150p S OICONTCTONS
I < FRIE 26o | 7405280 1005 | 74511 sop | H0B0A 250p £5 | LF13201 450p | 886MHz  175p (SEEEDIBIGLLIVEE)
1405132 34p | 7415283 40p | 74520 ‘O‘p’ 8085A 450p 4164-15iTi) f4 MC1488 55p 10 0OMHz 175p Ang. Recep- Edge
76800 11p | 7405133 45p || 7415293 40p | 74330 © RORBA €22 4416-15(Th _ £6 MC1489 55p 10 TMHz 150p StPin  Pin  ticles Conn.
Jaison Vp | 74LS136  78p || 74LS295  90p [ 74532 el e £18 | 4816AP3  280p | MC1441)  675p | 1200MHz 150p | YOway 90p  S0p  8Sp  200p
740802 11p | 74L5138  27p [ 7aLS288  90p | 74537 50 LIS A 5101 210p MC3486  500p | 14318MHz 150p | 20 way 145p 160p 125p 240p
741800 12p | 2415139 27p | 7418298  180p | 74538 Toell IS -R80R  1€20 6116P3  420p MC3418  950p | 1600MM2 200p | 26way 175 130p 150p  300p
;«.s« 12p | 74LS148 70p | 748321 150p | 7435y ) 28 £24 6810 120p C3446  300p | 1800MHMz 200p | 34 way 200p 215p 180p 380p
7thos 12p | 7415147 100p | 7418323  180p | 74574 750 280 290p 7489 180p MC3480  850p | 18432MHz 150p 40 way 220p 230p 190p 550p
40508 12p | 7415148 TSp | 7415324 180p | 74585 450p 28GA 320p 745189 225p MC3486  500p | 19968MHz 150p 50 way 235p 260p 200p  600p
;:?‘;3 ‘1;: ;:tgz; &? ;“gm £° 74588 1805 gggg E:g 745201 3500 mggg&;z 300p | 20000MHz 200p | AMPHENOL CONNECTORS
$ 405352 o [ 74811 | 325p | 24MHz Qa
TS 13p | 7at5152 80p | 7409353  80p | 748 11_?5 ggg TMS9995 _£12 | MC4044  325p | 26 690MMz 150p Zf'w‘i::i&g,:ZS::: ]
aLS12 13p | 748155 30p { 2405355  z50p | 245114 o supPoRT Wi e MM58174  B00p | 27 145MHz 200p | Avalable m IDC or Soider version
741513 18p | 74LSi5¢ p | 7403383  140p | 745124 g% Sbiii 88 3250 ULN2003A 750 | 38667MHz 175p T .
s e wdi B IR NS LS o | MEGTOCMN | g G | g s
p 2415365 30p | 745133 60| ' 10 9o | 555MHz  400p | piN 41617 21 0
740520 13p | 7415160 3p | 7. b P 3245 450p 745387 350p 75110 30p | 116MM. 00 way 180p  180p
a1 130 | 763161 o | JaiSies 305 | jeSie  j20e | &0 2800 | 745471 ésop | 78112 1605 ERNRo g [ENIETIE way § 200pT 2006
141822 13p | 7415162 38p | 7405373  55p | 745151  250p 522 350p IS47dl 1 fedk 7511415  160p Straight pins 290p  330p
741526 14p | 745163 38p | 2415374 56p | 745157 66532 §50p o +d 75150P AECIN K YBOARD 2 « 32 way Ang. pin 325p  400p
741527 13p | 72415184 p | 7405375  70p | 243163 2&9 €551 650p 4 $570 650p 75182 SN oot R 2% 32 way wire wrap 326p  375p
74,528 14p | 7415165 50p | 7405377 700 | 248178 300p | 6821 100p 4S571 650p 7536163  150p 3% 32 way St. pins 250p  400p
741530 13p | 74L5166 80p | 2415378 46p | 743175 mp 68821 220p 745573 900p 78365 150p | AY52376 700p | 3x32wayAngledpins  350p
741532 13p | 748170 700 | 740530  46p | 743194 3204 3rsp /54512 T2p | 74C922 a20p || D€ Commeciora v B a75p
533 14p | 7415123 55p | 7415393 48p | 7isior P [ 68B40 650p 75491,2 85p | 74C923 2 LCJ(:zonnecs:v(:Aoc ; §25p
45 If SR Wy MER Sp s me| BE W (aw  aw | Bomx Aty esi g
4 1 2504 P
740542 X2 1 jusier  90p | eleae }g 745240 3000 | 6852 250p | 3eeq 25 | sr2628 1200 | AAAANRRAN MIN D CONNECTORS
741547 Mp | 785183 120p 7415540 30p ;:sszzad“ gggp 6854 €7 2516 250p 8795 96 90p GENERATOR MALE
TLsan 4o [ 1415150 36p 745541 BOo | 74556 N & o | 232 375p 2602 220p | RO-3.25Y3U 750p | No.of ways 9 15 25 37
LS5 14p | 745191 36p | 7415610 £19 | 743289 1% | o2 Joor | 27323 700p g 37AP 160p | RO-3-2513L  £7 | Solder 95p 135p 160p 250p
741855 14p | 2415192 36p | 7415626 150p |74 Jo0p | O 50p 273235 600p N425E8  350p | 745262 £10 | Angled 160p 230p 210p 425p
741873 we |745193  38p | 7315628 150p | 45262 Bbup 156 3500 | 273245  375p ZN426E8  350p FEMALE
741574 1p | 761514 36p P | 745373 a00p | 8205 2250 2716 350 €5 ZN427E8  650p Solder 110p 160p 210p 350
;4LS75 1% ;«sm 36p ;:tgg:? :ggo 745374 400p gg:g ‘1:)%" 2732 350 600 Angled 175p zw: 275: 500';
4LST8 18p | 74LS196  45p P p FD1771 €20 | Huod
741583 36 7405197 7415642  100p 8224 180p BALD RATE CRT FD1791 22 1_uu = 100p 100p 100p 130p
g 459 | 741564 D ITop or Side Entry)
741585 avp | 7408221 ,,f 3 100p 8226 250p E 1 CONTROLLER FD1793 €23
1 4228 PE O f 2 ERATORS v FD1795 Pt Il E0GE CONNECTORS
VOLTAGE REGULATORS a2 2% | comsiis @ oMozt 4 | Fourer 28 0.y 0.156
FIXED PLASTIC OTHER REGULATURS 8251 2505 | JaMCrediiersp SFFO3634 £ | \woaoas 55;: 2x18 way 140p
o 222 2 250
e ren e LMI0IK 140p 78HOSKC SSop | 5222 e S esee | 827 €36 | naawey 2008 g
P P LM317K 325p 78GUIC 200 UARTs 6845 65 8272 €22 W25way 2259 300p
7812 40p 7912 4 3 p | 825 £38 20
P 5p M323K 450p 79GUIC 225p | 8257 £4 - 6847 850p Igyway | 200
7815 40p 7915 45p | M337T 225p 79HGKC 700p 8259 £4 AY 3 1015F  300p 9365 £60 TELETEXT 2x43 way 395p
7818 40p 7919 45p {M723N 30p ICL? 8271 £36 | AY51013P 300p TMS9918 €60 x77way  700p -
p ICL7660 200p 1M6402 450p DECODER 1C~
7824 40p7924 45p Ti 494  300p TLA97  300p | Sims 4“0 | TRico2 300 IMS99 290y \wed) DIP HEADERS
5V 100mA  78L05 30p 79L05 50 4 P | 8284 350p 2 EF9366 £48 | SAAS020  600p
P 550p 7 MB017 300 i i i i
1 8540 225p LM305AH 250p 8288 £1 col 7 [ SAAB030 £9 14pin 16pin 24pin 40pin
15V 100mA 78015 300 79015505 1OHGKC 600 gssa L8 gaasosl €16 | Solder type 40p SOp e
P P 99024 300p SAA5050 £9 | 1DC type 120p 140p £2 £2.25
280PI0 250p 6MHz UHF  375p 12.7 200p
Z80APIO 280D | gmyis UHF  450p 32768kHz  100p RIBBON CABLE (Grey}
2. = fowi ™ 200 | e | R
P z P 50,
280ADART  700p YomHz  200p | HIEIUIAAE) 14 way 60p LAy
280ADMA £10 ADS558CJ  775p 1008MHz 2750 24 pin 600p 16 way 70p 40 way 180p
MICRO COMPUTER | &atn s | 3T B | i@k & 30 &) 228
Z80SI0 /2 €9 7581 1150p 200MHz 2256 | 40pin £10 pE2AULe 64 way 370p
OFFICIAL DEALER LOW:PROEEE DRELERETS BY WIRE WRAP SOCKETS BY TEXAS R
: TEXAS 4 way 70p 8 way 90p
BBC Model B £399incl VAT Carr £8 gpin 9p 18pin 16p 24pin 24p 8PN 25p 18pin 50p 24 pin 70p 6 way 80p 10 way 100p
a 14pin 10p 20 pin 18p 28pin 26p 14 pin "35p 20 pin 60p 28 pin 80p
Model A to Model B upgrade kit £50 {155 115 22pin 22p 40pin 30p 16 pin 40p 22 pin 85p 40 pin 100 SPECIAL OFFER
Fitting charge £15 PRINTERS 1-24 25-99
H 5 114-200nS 80 75
Partial Upgrades also available T oW 2508 2258
BBC FLOPPY DISC DRIVES 2532 350p
EPSON MX100 F/T3 — 4116- 80
. 2 p
ZD Interface £70 Installation £20 £430 4164-2 450p
ingle Drive 5}” 100K £235+£6 carr (Carriage £8/Unit) [— 6116P-3 350
Dual Drive 51" 800K £799 + £8 carr 9 =20

SOFTY I INTELLIGENT PROGRAMMER
The system micro processor development system
for Engineers and Hobbyists. You can develop pro-
grams, debug, verify and commit to EPROMS or
use in host computer by using softy as a
romulator. Powerful editing facilities permit bytes,
blocks of bytes changed, deleted or inserted and
memory contents can be observed on ordinary TV.
Accepts most +5v Eproms. Softy il complete
with PSU, TV Lead and Romulator lead £169.

Tecnzosaric L
MAIL ORDERS TO: 17BU RNLEY ROAD, LONDON NW i it 1]
SHOPS AT: 17 BURNLEY ROAD, LONDON NV 10
52 1500, 01-450 6597. Telex: 9228001

(Tel: 01-

Seeking, Bidirectional, SEIKOSHA GP 100A 80 SANYO 14’ Colour
Forward and Reverse cols 30CPS Full ASCHl & Monitor RGB £255 +
Line Feed, Proportional Graphics 10’ Wide £8carr.
Spacing, Auto Underline, Paper Now.only £190 + SANYO 12’ Hi-Res
Hi Res and Biock £6.00 carr. Ask for Green Monitor £99 + £6
Graphics. Greek Char. detaits on GP 250A. Carr.
Set. Only £320 + carr. -
£8.00. UV ERASERS
UVIB up to 6 Eproms £47.50
MICROTIMER UV140 up to 14 Eproms
6502 Based Programmable clock timer with £61.50
* 224 switching times/week cycle UVIT with Timer £60.00
2ainogidavitiney UV141 with Timer  £78.00

* 4 independent switch outputs directly intertacing to thyristor:
triacs.

* edigit 7 seg. display to indicate real time, ON/OFF and Reset times.

* QOutput to drive day of week switch and status LEDS.

Full details on request. Price for kit £567.00.

{Carr £2/eraser)

All erasers are fitted with
mains switches and safety

interlocks.

ALSO AVAILABLE FROM STOCK FULL RANGE OF TTL’s, CMOS and LINEARIC’s
FOR DETAILED PRICE LIST PLEASE SEND S.A.E.

o

305 EDGWARE ROAD, LONDON W2

PRACTICAL COMPUTING April 1983

Detailed Price 1 ist on request
stock items are normally by return o post

PLEASE ADD 40p p&p & 15% VAT
(Export: no VAT, p&p st Cost)
Orders from Government Depts. & Colleges etc. welcome

F. N
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SUBSCRIBE NOWI
Andgeta Ppactical

BINDER -worth £4-

free of chargel

Yes, now’s the time not only to ensure
ayear's supply of Practical Computing
for just£12.00 but also toobtaina
handsome binder, in which to store a year's
issues, ABOLUTELY FREE OF CHARGE.

Practical Computing isone of Britain's most popular Little wonder then that Practical Computing has come to be
personal computer magazines prowdlng practical guidance regarded as essential reading and a useful work of reference
and advice for its readers. A typical issue: by a growing body pf_ businessmen, professional people,
@ Examines the latest microcomputers and prints teachers and administrators.

Conclusions highlighting the strong and weak points of [ 1w i

each system; ghighting B 5 Now you can guarantee that this information is available to

you and at the same time be certain that your copies of
Practical Computing are stored safely where they can be
referred to without fear of loss or damage, by taking
advantage of our Subscription plus FREE binder offer.

@ Reviews software, including programs such as Visicalc
and its successors, which are of particular interest to
business people;

@ Describes how microcomputers are being used in practice

for a wide variety of tasks in business, administration and Altyou have to do is complete the coupon and return it with
the professions; your cheque or postal order for £12.00 payable to IPC
@ Provides regular sections containing programming tips Business Press. But hurry! The free binder offer is open only
and advice for users of Apple, BBC, Commodore, Sinclair as long as we have supplies available.
and Tandy computers.
Il-To Practical Computing, Free Binder Offer, Subscription Manager, IPC Business Press, -I
| Stuart House, Perrymount Road, Haywards Heath, West Sussex, RH16 3DH. |
| Please send me a copy of Practical Computing every month for a year together with a FREE binder.  enclose a cheque/PO ||
i for£12 (UK)/£18 (Overseas) payable to IPC Business Press Ltd. i
Alternatively, | would like to pay by credit card.
| Please debit my Barclaycard/Access/American Express/Diners Card* account |
I AccountNumber [ T T T T TTTTTTTTTTT] *Pleasedelete asappropriate |
| Signature . et DAtE i
| Name |
I Address |
| |

PC4/83
- S G I A S G G G S A G G GEE G A D D GEn G e G G e e e e e
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The WM 2000
prints sofastit’s
ahead of its time

These are just a few of the specifications

: 1 of the WM2000 from Walters Microsystems.
- WM2000 . It has one of the most advanced
. THE p—— *  gpecifications of any printer of its kind.
. Printing method %.O(aﬂr\gg‘v;‘a‘ and oge S0 : And its British.
: e 105 craracters per 900 i It g:ertainly makes sense to build this
R Eiintng i « superior technology into your system. Its used
5 Character 8¢ oA GO le harE  ren e Dby the Ministry of Defence (NATO Number
. Gustor e avadable: A * pending) and by the Department of Industry
. , e & Education. Because quite
g - E‘P’d‘:, Wo'gﬁgg;ﬁ;i,ga sse™ _  simply any other printer

| spedat e onca . takessecond place.

. . WALTERS MICROSYSTEMS
. - ~__ INTERNATIONAL

% ‘Cetec House', Lincoln Road,

o ——— * High Wycombe,

2 auckinghamshire

“Solidly built and should
withstand very heavy use.”
Peter Rodwell, Personal

Computer World
To: Walters Microsystems International Ltd ‘Cetec House' Lincoln Road High Wycombe Buckinghamshire
I want to know more about the world-beating WM2000

PC1
Name Address__
Company Position Telephone Number
Dealer/OEM enquiries welcomed.
PRACTICAL COMPUTING April 1983
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Britain’s specialists in software
London’s choice for hardware

Our reputation insoftware makes us a choicefor hardware

Hardware

A copy of our own Autocode 1, the world’s leading automatic program generator
is given with our compliments for every hardware sale over £1,500

o 1( -

e
—

e e —
CORVUS SUPERBRAIN

Full range of 16 bit machines HARD DISK Full range of 8 bit machines

up to 896K RAM and 10 MB SUBSYSTEMS from 330 KB to 10 MB hard
hard disk with CP/M86, Corvus range disk with CP/M80 & Microsoft
MSDOS & Microsoft BASIC from £1795 BASIC

L from £2396. o LTape back-up and networks.J L ' from £1495.

) STEMMOS

\
PRINTERS r MAINTENANCE The Key to

OKI Microline and Epson. Full field and factory successful
Full range of dot matrix maintenance contracts are software
printers from £235. available.
L J GEn IR SN AR EEN EER SR |,

s : N i Pleas?_ stend details and full l
Daisy Wheel INSTALLATION & | I
NEC Spinwriters and TEC TRAINING | HARDWARE [] I

Starwriters from £995, Consultation, installation and] | MAINTENANCE [ ]
Feeders & hoods. training are available for every | SOFTWARE 1

system sale.
- J - o
- or

Software I aBase 1 % ,
7 e ~ | ciscosoL :
POPULAR SOFTWARE STEMMOS ' Name I

A wide range of the most SOFTWARE | Company - e
popular _software packages are We have developed a | !
available from £125. range of packages aimed I o —
- at the business and Address — 1

engineering market |
including the world’s I e — |
SEMINARS leading program generator | e — I
% n | e I ) 'Ii:
Seminars are held in the h;art g["]“'” ” [D][I'[D”D] IE‘ ]l I STEMMOS l
~of London on our speciality, for dBASE II I 344 Kensington High Street I
dBase II. and CIS COBOL London W14 8NS Tel: 01-602 6242 |
l Telex 893003 STEMOS G

® Circle No. 129
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Paperwork
ntop of you?

them

___ Why not use your micro-
= computer to wrestle with the
: sheer voluime of data which your
business generates? Already working for thousands of
users in the USA, TIM lll, the data management system
for personal computers, could reduce your filing and
retrieval problems to micro-size in no time at all.

At a cost of just £399.00 complete, TIM Hl will
bring a whole new level of efficiency to your business,
speeding up information access and streamlining pro-
ductivity in the generation of records, lists and reports.

The real beauty of TIM Il is that it could take
just one hour to grasp its intricacies: With step-by-step

OO0 000

PRACTICAL COMPUTING April 1983

icrocomputer
user’s best friend

Total Information Management

A
e

menu operation and on-screen help available at every
stage, TIM Il can be mastered by even the most
inexperienced operator in under a day.
And TIM lll also interfaces with
popular financial modelling and word
processing software packages to provide
an even wider range of facilities. &
So get the most out of your / @,\b
micro — get TIM lIl. From selected / *&7’
&
/ (o)

/7
7

dealers throughout the UK, or
post the coupon to:
Electronic Office Services,
235/241, Blackfriars Road,
London, SE1 8NW.

@ Circle No. 130
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Nolsource

SOFT OPTION SOFTWARECENTRE

When you're thinking software, think Soft Option first. Chances
are we'll have the right product, in the right format, on the shelf in
quantity

We despatch fast from stock. We also offer a dealer pricing
system to suit individual needs with cumulative discounts available.

Finally, we know about software—we can give you technical
support when it's needed.

So make Soft Option your first call. We'll soon become your first

choice.

OO 4

CP/M80 CP/M86 MS-DOS
and I1BM PC Software

.1 SOURCES INCLUDE:

We hold stocks of most

including:
MICROPRO
MICROSOFT
DIGITAL RESEARCH
SORCIM
IUS

software manufacturers

MACHINE FORMATS INCLUDE:

Software can be made
available in 8 BiT or 16
BIT formats to suit most micro-
computers currently on the
market including:

Superbrain
North Star Horizon
North Star Advantage
Columbia PC=1BM PC
Televideo=Apple
CP/M 8" =Rair=Sirius

4 PROGRAMS INCLUDE:

Our complete list of

software is too long to
publish and changes by the hour
but here are a few examples to
whet your appetite.

WORDSTAR MICROPRO's
comprehensive word
processing system.
DIGITAL's PL/

Compiler.
MICROSOFT's popular
and powertul basic
Interpreter. Thereis a
Compiler too.
FORTRAN-80 Fortran Compiler to
ANSI X3.9 1966 except
COMPLETE data
SORCIM'’s spread
sheet and modelling
system.

Data Recording
System for the IBM PC
from IUS.

Relational Database
Management from
Ashton Tate.

PL/I-80
BASIC-80

SUPERCALC

EASYFILER

dBASE il

RING THE SOFTLINE Grantham(0476) 860171

All products are supplied complete with full originator's documentation.

Please send large s.a.e. for full details.

TRADE ENQUIRIES WELCOME.

SOFTWARE

VISA

péENTRE

§ The Soft Option (UK) Ltd. Home Farm House Colsterworth
Grantham Lincolnshire NG33 5HZ Tel: Grantham (0476) 860171
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Cumanadrives
BBC Microbest!

CUMANA DRIVES +
OWN POWER SUPPLY
=BIG PLUS FOR

BBC MICRO USERS
...JUST FOR
STARTERS

The ‘ice on the cake’ is that because the Cumana N_‘-‘_\
Drive has its own power supply, it can be used 12 N\O
WAR

with many other Micros when connected via the
appropriate cable. Cumana supply a Drive

connecting cable which has a standard 34 way 199
edge connector plus 34 way BBC connector in t oK
the same cable length. This allows the Cumana 10

Drive to be connected to numerous
makes of micro without the need
to change connecting cable. And the
Japanese manufactured disk drives
are quiet and utterly dependable.

[ [ 8
{

CS50A Single 40 track drive 100K

CD50F 2 double sided 80 Track TEAC Drives
with cabinet and power supply 800K £619

£199

Disk formatter and instructional manual £15
Model A-B upgrade kits £65

Many other Disk Models available for BBC.
Call or write for Data Sheet.

CumaNA LTD

Unit 1, The Pines Trading Estate, Broad Street,
GUILDFORD, Surrey GU3 3BH (0483) 503121
Telex: 859380 CUMANA

Please add VAT to all prices
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BOARDS
FOR THE IBM PC

HALF MEGABYTE MEMOR
EXPANSION BOARD COME
WITH J FORMAT £695.00

Also available

MEGA PLUS * Super spool included (prin
* 64K — 512K Parity Memory spooler prog}

* Clock Calendar {Std} * Split memory addressing
* IBM Compatible Async Port COMBO PLUS

1 (Std) * 64K — 256K Parity Memor
* |BM Compatibie Async Port * Clock Calendar (Std)

2 (Opt) * IBM Compatible Async Po
* IBM Compatible Printer Port (O?t)
(Opt) ¢ IBM Compatibie Printer Pc
* 512K with Mega Pak Option * Super Drive included

* Super drive included (disc * Super Spool

emulator Prog)

Dealer enquiries

welcome Software
Full range of C/PM and MSDOS Soft
Dysan ware available for IBM PC Sirius an
Diskettes most other Micros.
¢ e WordStar £195 e Mail Merge £ 7
fU" range_of ¢ Spell Star £130 e Super Calc £17
an disks available «+conicPm  £250 e DBasel £37
¢ Auto Code £120 e Milestone £19

Call for Full Price List.

Full ranige of CDC drives
from 250K to 1MByte
sub systems/Bare drives
Winchester available.

. BBC, NASCOM,
GEMINI, TANDY, VIDEO
GENIE AND MANY
MORE.

DISK DRIVES
250K-IVIB

Printer switches
RS 232 cont-para
multiple printer switches

(T MICROWARE 8125282
LONDON LTD.
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We can upgrade
your |IBM PC to Dual
Disk Drive, 640K or 1.2MB

Hard Disks also available.
Eat— NEW COLOUR MONITOR
W _ for the IBM PC

o — ¥ * Styled for IBM PC
iy w913 :
FEETEEEETR .+ 80 x 26 Display
S, * 690 Horizontal Resolution

* NEC 0.31mm dot Pitch CRT

SSBORNE 1

FREE WITH EVERY MACHINE
Monitor, 10 Discs, CPM, Super Calc,
WordStar and Mail Merge.

ACT
SINus 1

CALL FOR
CASH AND

Ry —~ CARRY
T SUPERBRAIN Phcss
ard and fu .
range of software available From 320K to 15MByte available

(T MICROWARE 837 8%

LONDON LTD.
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If your order contains over £120 worth of computer
hardware apply now for interest free credit by telephoning:
Mail-order: (0702) 552911. London Shop: 01-748 0926.
Birmingham Shop: 021-356 7292. Southend Shop: 0702
554000 or write to P.O. Box 3, Rayleigh, Essex SS6 8LR.

You pay 10% down, then 10% per month for a further
nine months (to nearest penny). Example: Atari 400 48K.
Cash price £299. Credit terms: £29.90 down, then £29.90
per month for nine months. Total £299. Credit quotations
on request. This offer subject to approval which can take up
to 48 hours (APR = 0%).

THE NEW COMMODORE 64

The incredible new computer from Commodore comes
with 64K RAM fitted! Plus 16 colours, hi-res graphics,
320 x 200 pixels, 40 columns by 25 lines, Z80 micro
processor can be added — that means you can run CP/M
software, 8 independently movable Sprites with collision
detection, and a sound generator with 3 voices, 4 wave-
forms, envelope and filter to rival some dedicated music
synthesisers. And all this at the most incredible price ever.

(AF56L) Only £339.00

DRAGON 32

by Datapost

Other hardware:
Cassette Recorder
Disk Drive

4 Consoles Available:

Atari 400, 16K RAM (AF36P) £199.95
Atari 400, 48K RAM (AF37S) £249.00
Atari 800, 16K RAM (AF02C) £399.00
Atari 800, 48K RAM (AF55K) £440.00

* All above with BASIC & handbooks
Carriage free, delivery next day

(AF28F)

THE AMAZING ATARI COMPUTERS

FPERQERpermane ey T ety Y

£50.00

The amazing new British computer
with a full-travel standard keyboard,
a 16-bit microprocessor, 32K RAM
fitted (expandable to 64K and later to
256K"), 9 colours, hi-res graphics
and Microsoft extended colour
BASIC (the very best BASIC to learn
with). It can be used with virtually
any ordinary cassette recorder, it has
a printer interface (Centronics-type),
joysticks are available and it's in-
credible value for money.

(AF57M) Only £199.50.

(AFO6G) £299.95
(AFO4E) £199.95
(AF38R) £399.95
(AF40T) £447.35
(AF41U) £59.95
{AF42V) £59.95
(AF29G) £135.00

Thermal Printer

Epson MX80T Mk i
Epson MXB8OF/T Mk 1i
Printer Interface for 400
Printer Interface for 800
interface Module

/////fl’/ﬂ

fB ATARY

W

Versawriter {AF43W) £199.95
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