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REMEMBER

ELEPHANT NEVER FORGETS

Get the best from your computer with ELEPHANT disks. Certified 100% error-free and problem-
free, and with quality maintained for at least 12 million passes, ELEPHANT disks are

guaranteed to meet or exceed every industry standard and are compatible with virtually every
computer on the market.

Look for the ELEPHANT sign at your local Dealers — or in case of difficulty,
phone or write direct to Dennison Manufacturing Co. Ltd.

EX23 Dennison Manufacturing Co. Ltd.

i Colonial Way, Watford, Herts WDR2 4JY, Tel: Watford (0923 ) 41244, Telex: 923321
France: Soroclass, 8, Rue Montgolfier - 93115, Rosny-Sous-Bois, Tel: 16 (1) 855-73-70

Germany: Marcom Computerzubehder GmbH, Podbielskistr. 321, 3000 Hannover 1, Telex: 923818
Other Countries: Dennison International Company, 4006 Erkrath 1, Matthias-Claudius-Strasse 9, Telex: 858 6600
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»NEWS

1 Micros from Sanyo, Sharp
and several MSX suppliers are among
the new launches this month.

21 IBM NEWS

Compaq moves into desk-
tops, and Televideo launches a
‘‘personal mini’’.

2 SOFTWARE NEWS
Innovative software for

Apple’s Mac, a View spreadsheet for

the BBC and comms for the Apricot.

2 GAMES NEWS

Flight Simulator II,
adventure games based on books,
and more.

+FEATURES

THE LEVY SERIES

1 0 Connect Four — the

approach to take when programming
for this game.

*REVIEWS

7 IBM PC/AT

Advanced Technology reaches
the IBM PC line-up with the new
80286-based model.
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8 INTERNATIONAL
AWARDS

Practical Computing joins with six

other leading magazines to nominate

the Computer of the Year and best

software.

9 0 MODEMS AND
COMMUNICATIONS

Email and databases: Chris Bidmead

dips a toe in the electronic ocean.

9 EIGHT CIRCLES
Mark Callaway explores

eight ways to draw circles, with

listings for the BBC Micro.

1 00 AMSTRAD

SCREEN SAVER

An economical way to save CPC-464
displays to tape, explained by D J
Ellis.
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7 6 SPECTRUM PLUS

The old Spectrum, plus
a new keyboard. Better, yes — but
good enough?

7 THE ONE FROM

DATA GENERAL
Full IBM functionality in a 9.5Ib.
package. Jack Schofield tries it out.

8 BBC SECOND
PROCESSORS

Roger Cullis reviews products that add

processing power to the BBC Micro.

87 COMMODORE 64
UTILITIES

A low-cost disc to help programmers,
reviewed by Barry Miles.

*HOT 1088
Our special 21-page

1 0 guide to 100 leading
micros provides a complete overview
from pocketables to multi-user and
specialised systems. We’ve divided
them into sections, as follows:
111 Starter systems

112 Home/games micros

114 Home/serious micros

118 Pocketables

119 Lap portables

120 Portables

125 Eight-bit transportables

126 Eight-bit desk-top models
127 Eight/16-bit micros

128 Transportable IBMulators
133 Desk-top IBMulators

134 MS-DOS micros

135 68000-based micros

136 S-100 bus micros

141 Multi-user systems

142 Specialised systems

sREGULARS

EDITORIAL
The micro world gears up for the
Christmas toy season.

FEEDBACK
Your letters about MSX, screen
hazards and the good old days.

3 2 ASK PC

Queries answered by John
and Timothy Lee.

51 SOFTWARE WORKSHOP
Mike Lewis presents ideas on
recursion for writing neater code.

5 CHIP-CHAT
Ray Coles on the
development of virtual memory.

59 NEW COLUMN:
COMMUNICATIONS
Ben Knox starts off with a guide to
setting yourself up with a modem.

1 4 OPEN FILE

14 pages of free software
for the Apple, Atari, BBC,
Commodore, Research Machines and
Sinclair micros.

1 7 UNIX and LOTUS
BOOK REVIEWS

Peter van der Linden checks out Unix

books and Lotus 1-2-3 helpers.

1 91 LAST WORD

Not everyone wants
computing to be taught in schools, as
Paul Caswell explains.




The Disk to launch a
thousand programs

Here itis at last. One disk that will
prove to be the solution for many
business problems. A disk which will
allow you to develop yourown
programs. Exactly the way you want.

The disk contains one of the most
revolutionary programs of the year.
Sycero. No matter whetheryouare a
computer novice or a seasoned
programming professional, Sycero
enables you to build any type of
business program.

No matter what your business.

From traditional business
applications like stock control,
invoicing, database management and
inventory to an unimaginable number
of specific industry applications.

Andthe beauty of Sycerois that it
takes notime at all to build a simple
program for yourself. When you've built
one, expanding it, or building other,
more complex programs, is €asy.

Once you start developing your own
programs you'll wonder how you ever
gotonbefore. And nolonger will you
have to bend over backwards to make
do because the program you bought off
the shelf does things differently to the
way you wanted.

No matter what your business,
there's now one program for the job.
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Christmas
rush

CHRISTMAS comes but once a year, though if
micro manufacturers had their way it would
come every month, for the weeks leading up to
Christmas are the home-computing world’s
silly season. Machines, along with Cabbage
Patch dolls, or whatever this year’s craze is, sell
like hot cakes.

Some of this is desperation buying by
parents who have run out of ideas. Others
probably believe that they are buying their
children a passport to success in the techno-
world to come. The sad fact is that the nearest
many of them will get to realising their starry-
eyed vision is blasting a few alien life forms off
their TV 'screens.

For whatever reason, hundreds of thousands
of machines will be bought this Christmas by
people who would not know a byte if it bit them
in the leg. Even though the machines are the
same Spectrums, Commodores and BBC
model Bs that readers of Practical Computing
have bought and spent so much time on, the
attitude of their users could not be more
different. This is because the machines are
consumer goods, bought as a result of purely
seasonal variations in buying patterns.

There is nothing inherently immoral with
micros being bought for such reasons. The
money that will flow into the micro world —
one estimate puts it at £340 million for U.K.
pre-Christmas hardware sales alone — will help
keep firms and products bubbling along in
1985.

But, of course, things are not that simple.
Last year, many people sensibly decided that
since they were going to spend money on a
micro, they might as well lash out on a BBC
model B. Unfortunately, so many people
decided to do this that a lot came away from
Acorn empty handed. Even Sinclair was unable
to meet. the unprecedented demand for its
machines.

The result was a lot of people buying less

than the best, simply because it was there.
Thousands of micros were sold by manu-
facturers that went into receivership when the
Christmas rush abated, and this reinforced
some people’s misconception that micros are a
fashion that will pass.

Many more thousands opted for the
remaining big name of Commodore, whose
market share took a huge leap last Christmas
not through any inherent virtue of the Vic-20 or
Commodore 64, but because the machines were
available when people wanted them. But once
that” user base had been created, software
houses naturally catered for it. So pre-
Christmas aberrations have resulted in long-
term and dubious shifts in the state of the micro
market.

To be fair to Commodore, it has largely
redeemed itself with its latest releases, the 16
and Plus-4, which deserve any success they get
this Christmas. The irony is that it could be the
last chance they have to do so. Recently
Sinclair, Acorn and Commodore declared their
belief that this Christmas’s home-computer
bonanza may well be the biggest, but also the
last. Sales of micros have shifted from the
professional classes to the lower socio-
economic groups and consequently over half
the market for cheap home mlcros has been
mined out.

After this year the manufacturers believe
people will start buying computers: because
they want them for a purpose, not in response
to a Christmas reflex. As a result, micros will
have to become more practical: tools, not toys.

Practical Computing readers will have been
largely immune to Santa insanity but the
withering away of the spurious annual micro
boom can only be for the long-term good of the
industry and end-users. Let us hope it happens.
The coming of age of the microcomputer
market would be the best Christmas present we
could have.
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So far, if anything, computers have been a nuisance.
Now, the microchip revolution promises to make them a
menace. The immunity the computing profession has
enjoyed for 20 years from serious public criticism may
well be about to end.

Some industries are so mechanised already that they
cannot be automated — for instance, farming. Yet there
is little doubt that the ASTMS predictions of 3.8 million
people unemployed in Britain by 1985 and 5.2 million by
1991 are of the right sort of magnitude.

What compounds our problem is that we are
competing with societies which take a much tougher line

semomr . b Yearsago..,

3645680008y

(PR PEE A TR R )

39999&'!9.99399999.‘]53.:'3')09939‘!'9..3@5'."!9999999‘19393999?9&39!3999999‘1‘)9§9§ﬂ99997
R I A R PR OTR SR T Bt ey N Y RO EY  E PR R I ST PR PPN T PR T DR P S N T
\ coL 508 B Fenerd n 17 e 1L, n;)

PHESeI200CONRGCCORA0CO00000000G8

ARTAYAIEL RS 1) '..;'nv'l.‘uuussu.uu LRI P R RN Y
about social disruption. In some countries, if a factory
automates half its workers out of a job, they are invited
to leave, and if they try to return with sabots in their
hands, intending to deal with the offending machinery in
the time-honoured way, the army will stop them — dead,
if necessary.

In Britain we are used to a much gentler level of
industrial strife. We opt almost automatically for the soft
solution, for industrial inefficlency rather than para-
military riot police and barbed wire in the streets.

PC Volume 2 Issue 12
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Compute!
books

IN YOUR October feature on
books for the Atari, you make
mention of Mapping the Atari
by Ian Chadwick and pub-

lished by Compute! books.
Holt Saunders has now been
appointed exclusive dist-
ributors for Compute!
publications in the United
Kingdom and throughout
Europe, the Middle East and
most of Africa, and from now
on any difficulties in finding
Compute! books in the shops
should disappear.

One further point: you quote
the price of Mapping the Atari
as £14.95. The correct retail
price is in fact £11.95.

Robin J§ Dunn,
Holt Saunders,
Eastbourne,
East Sussex.

Commodore
disc danger

I AM SURPRISED that Mr
Morgan — Feedback October
issue should expect
Commodore to provide
protection against inadvertant
overwrite of other files on disc
when the @ is used. To do so
would be a contradiction
in terms: Commodore has
provided experienced program-
mers with a means of over-
riding the system’s file-

protection features — but at
their own risk.
The first rule of good

computer practice is to retain
one or more previous gener-
ations of each file or program.
This can only be done by giving
each a different name, in which
case the @ is irrelevant.
I cannot imagine any cir-
cumstances, in which the
generation rule should be
ignored when saving progams.
On the other hand, the @ is

safe for saving successive
generations of a constant-
length data file — a risk

justified on occasion.

The designers of the
Commodore 64 made a
powerful budget-priced micro
available to anyone willing to
take the time to explore its
depths. I regularly read adverse
comments on the 64’s version
of Basic, but the experienced
programmer soon learns that
Basic is no more than a frame-
work on which to build a
system. For instance, I prefer
my programs to branch to
labels, which few Basics cater
for. By placing labels in Data
statements, a Read and a few
judicious Peeks and Pokes are
all that is needed to Goto a
label.

It would be a pity if any
readers were put off the
Commodore 64 by ill-founded
criticism. Here is one well
satisfied user.

J R Stillingfleet,
Amersham,
Buckinghamshire.
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Fewer screen
headaches

I AGREE with Mike Lewis’s idea
of standardising the layout of
configuration files PC
October issue, page 51 — but
feel that Mike Lewis has made
a fundamental error in his
proposed standard.

Terminals which use a five-
part code to directly position
the cursor tend to follow the
new ISO standard for
terminals. They include the
IBM PC, Wang, Hewlett-
Packard HP 150, etc. In
addition to the lead-in
characters, intermediate chara-
cters and final characters, the
code requires that the row and
column numbers are sent as a
series of ASCII decimal digits
and not, as indicated in the
article, a single byte.

It is due to this strange
decision by ISO to use ASCII
strings instead of binary values
that delimiting characters are
needed at all: the terminal
cannot predict whether the
number it is expecting will be
sent as one byte or two. The
code required by the IBM PC
to position the cursor at row 9
column 19 is in the form

ESCIg;£H
and is as shown in the table.

It is therefore necessary to
send between six and eight
bytes to the IBM PC to position
the cursor anywhere on the
screen, which is one of the
reasons why this procedure is
so slow on this machine. The
other reason is the need for the
application program to convert
row and column numbers to a
printable form before trans-
mitting the command, and for
the system program to convert
that printable form back to
binary before executing the
command.

The proposed standard
therefore needs an additional
question as to whether the row
and column numbers are sent
as a single binary byte or as a
string of decimal ASCII digits.
In addition, I feel that it would
be worthwhile to go beyond
just highlighting text and
include the codes to display

Feedback=—

reverse video, high- and low-

intensity text, and flashing
text, which are available on
most modern terminals.
Perhaps even one or more
alternative display founts and
protected display fields should
be provided to cope with next
year’s terminals.

It is difficult to amend the
program listing to deal with the
ISO method of addressing the
cursor and retain the command
as a function call. Although

STR$(c% + coff%)
can be used in place of
CHR$(c% + coff %)
the logic which places the row
and column number in the
string according to flag% will
no longer work. In view of the
market share enjoyed by the
ISO-standard machines, any
proposed standard which
ignores them cannot really be
called a standard.
Colin Neville,
Welling,
Kent.

Screen
hazards

IN HIS LETTER published in the
October issue of PC Paul
Backhouse has raised a number
of questions which seem to
require practical suggestions
rather than theorising.

First: What can he do
straightaway? Taking the
EG-101 monitor out of
commision is the safest, if
inconvenient, first step. If
there is a significant X-
ray emission, which seems

questionable, glass plates will
offer no practical shielding.
Contractual obligations un-
der U.K. consumer safety
legislation rest primarily with
the supplier, but it may be
simpler and quicker to write
directly to the manufac-
turer asking for the fullest
(continued on next page)

chance to keep in touch.

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




(continued from previous page)
clarification of the X-ray
warning notice. Consultation
with the local-authority trading
standards department should
help Mr Backhouse clarify his
situation.

The second question is
whether there is any X-
radiation emitted from his
EG-101 monitor and, if so,
whether the emission rate is less
than the permitted maximum
exposure rate for domestic
electronic equipment set out in
BS415:1979. This requires
special measuring equipment
operated by specialists, and
expert interpretation. Possible
sources of help include
once again, the local trad-
ing standards department;
the National Radiological
Protection Board, Harwell,
Didcot, Berkshire, telephone
(023 583) 600; or consultants
such as HUSAT Research
Centre, The Elms, Elm Grove,
Loughborough, Leicestershire
LEIl IRG, telephone (0509)
2640833. Some of these organ-
isations may make a charge for
their services.

A E Waring,

Office Technology Unit,
Polytechnic of the South Bank,
London SW4.

The editor adds: We have not
been able to find any evidence
that there is any health risk
from radiation emitted by
normally constructed visual
display screens. There have
been numerous investigations,
and a report was made to the
U.S. Health and Safety sub-
committee this summer.
Experts from DEC and Bell
Labs said ‘““VDTs don’t pre-
sent a radiation hazard to
employees at or near a
terminal, as emissions are well
below any existing national
and international standards.’’
These witnesses also said there
was no correlation between

VDT radiation and birth
defects, and advised that
protective clothing such as lead
aprons represented a greater
health hazard than the VDTs
themselves.

The fact that VDTs are, in
general, safe does not mean
a particular sample of a
particular monitor is nec-
essarily safe, so the matter may
be worth taking further.

There is a way the ordinary
user can try to record any X-
rays emitted. Seal a piece of
photographic film inside a
light-tight bag and tape it to the
surface of the screen. Switch on
the computer, print something
on the screen, and leave for
a week. If there are any
emissions the film should
record them, and they should
show up after processing. We
have not tried this, but would
be interested to hear from
anyone who does.

Al research

THE Al and fitth-generation
feature in the October issues of
Practical Computing made
topical and interesting reading.
However, I would like to make
two points.

First, Tony Durham, in his
overview, states that induction
approaches to expert-system
building are only appropriate
to small problem domains. But
with the method of structured
induction the limitations can be
convincingly overcome. Alen
Shapiro successfully used an
induction tool similar to
Expert-Ease to generate, using
the structured style, a complete
expert system for a chess
endgame. The problem
consisted of 41 attributes, nine
levels of sub-problem and
covered a total decision space
of over 200,00 legal positions,
which it was able to classify
correctly and justify at each
level of the game.

More recently the inductively
driven Rulemaster system has
generated expert systems for
substantially larger domains.
Michie er al/ have described a
weather-forecasting system
called Willard, which currently
outperforms existing methods
for predicting severe storms.
The system currently covers a
problem space of over
9,000,000 possible weather
conditions and so represents
one of the largest ‘expert
systems yet devised.

My second point in the same
article concerns the ‘‘business
as usual’’ remark about Al
research centres. If we are to
learn any lessons from recent
history then the first should be
that what we lack in Britain is
the interface between research
ideas and applied practice. For
a country that in the early days
stoked so substantially the fires
of Al research, our position in
terms of fifth-generation
realisation is feeble.

The recent Butcher report
showing a British trade deficit
of over £1 billion in IT
exemplifies our problem. The
formation of the Turing
Institute represents a step in an
attempted reversal of this
disastrous state of affairs.

One part of our work
concerns the devleopment of
our industrial affiliates
scheme, engineered precisely at
the academic/industrial bottle-
neck of technology transfer.
The Institute also runs a variety
of courses which include logic
programming, inference sys-
tems, computer vision, robot
planning and expert systems.

Peter Mowforth,

The Turing Institute,
University of Strathclyde,
Glasgow.

Tony Durham replies:

Of induction, my actual words
were that *‘the technique must
be refined before it is suitable

Feedback——

for building large expert
systems’’. Structured induction
was one of the refinements I
had in mind. I think it is a great
idea and I am glad to see that
software support for structured
induction is now becoming
available commercially.

My ‘‘business as usual”
comment was not meant to
imply that all artificial intell-
igence people live in ivory
towers. Researchers like
Professor Michie have been
seeking industrial collab-
oration for years. The
founding of the Turing
Institute was made possible by
the warmer commercial climate
that now exists for Al.

The good old
days

I MUST AGREE with John
Billingsley that the old Pet was
in many ways easier to use than
most of the latest 16-bit
business machines. However,
the 16-bit machines do offer a
number of significant improve-
ments over the Pet, and many
Pets in business use are
reaching the end of their useful
lives.

I have recently been involved
with a company which wanted
to convert a large amount of
data from its old Pet system to
a replacement IBM PC sys-
tem. Consequently, I have
developed hardware and
software with which I can
convert data on Pet 4040 or
8050 disc format to IBM PC
disc formats 160K, 180K, 320K
or 360K and I would be pleased
to give further details to any
interested readers who write to
me or phone me on Leicester
(0533) 704676.

Laurie Faulkner,

136 Kingsway Road,
Stoneygate,

Leicester LE5 5TT. [
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THE D300

Near Letter Quality Printer
from the New Force in Computer Printers

An exciting new range of high quality printers
has been created to bring speed, reliability and
flexibility to both the office and home user. The
D300 is a sophisticated dot matrix model that will
give excellent quality print, even in the toughest
business environment.

Compatible to most business micros, PCsand
home computers, the D300 has a dual Centronics
parallel/RS232C serial interface plus IBM PC
compatibility and Epson emulation. The buffer
hasa 2K bytes capacity and can accept a 96
downloadable character ASC Il set.

Performing at a speed of 160 cps with 132 column
width (at 10 cpi), throughput is maximised with
bi-directional text printing, logic-seeking and a
choice of stationery handling (friction and tractor
feed are standard —a roll holder 1savailable asan
optional extra).

The ten-pitch D300 offers 128 variations of print

SMITH
CORONNM

style, size and resolution — including Near Letter
Quality — and boasts bit image, dot addressable
and block graphics. Vertical and horizontal tabs,
proportional spacing, superscript and subscript
features ensure superior presentation.

Fill in the coupon now and find out how you can
make the most of your computer with a printer
from Smith Corona Data Products.

| To:Smith Corona Data Products, Unit 23, Northfield Industrial
Estate, Beresford Avenue, Wembley, Middlesex HAQ 1XP.
Please send me:
[ A free copy of the full colour printer brochure,
O A free list of my local dealers.

Name

Company (if appropriate)

Address 0000000000000

Post code. Tel. No.
I Make and modelof computerused

e 4
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Smith Corona Data Products, Unit 23, Northfield Industrial Estate, Beresford Avenue, Wembley, Middlesex HAO 1XP. Telephone: 01-900 1222 9
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Our rivals
are speechless.

Hello.

I'm an Apricot Portable. The computer
you can talk to.

I'm a very good listener. I can understand
over four thousand words. And I'll learn to
recognise any accent from Glasgow to
Grosvenor Square.

I can respond to commands in foreign
languages and even a personal code if it's
hush hush.

Rather surprisingly for

my size, | can easily
run a medium
sized business

CORDLESS
MOUSE

on my own.

My maximum memory is 1 MByte and
I can store up to 720K on a 3%" disk.

[ tip the scales at just under
131bs. (Most of my rivals weigh in
at two stones.)

So packed away in my slim,
charcoal grey carrying case I'll slip
practically unnoticed onto the
6.30 with you.

One of the reasons I'm so trim
is my full sized flat screen. It’s a bit
like looking at a big digital watch.

My cordless keyboard and mouse work
by infra red signals, the way you probably
operate your TVset at home.

What’s a mouse?

It’s a piece of gadgetry that lets you use
the computer by simply pointing the mouse
at the machine and moving around the ball

APRICOT PORTABLE FROM £1695 PLUS VAT NOT INCLUDING MOUSE.

CARRYING CASE

control with your thumb. -

Oryoucanuse the desk
to roll the ball if it’s more
comfortable for you.

Want to know more?

With every machine you
get a free tutorial disk that e
demonstrates all my features. —

It shows how words and pictures are
cleverly mixed on screen and explains every-
thing you haven't gathered already.

You will also get a powerful bundle of
free software which, among other things,
gives you a word processor, spreadsheet
and diary.

Then when you've mastered those, you
can choose from two thousand packages
specially developed for Apricot,
which will include Lotus 1-2-3.

That'll make me do almost
anything except sugar your tea.

Give them time. They're
working on it.

Please send me details of the Apricot
Portable. To: ACT (UK) Ltd ,FREEPOST,
Halesowen, West Midlands B63 1BR.

Or Freefone Apricot via Operator.

- ¥8/21/0d

Name

Position

Company
Address

s '%‘\

Apricot Portable S22/

® Circle No. 140

ACTUK) LTD. FREEPOST, HALESOWEN, WEST MIDLANDS B63 i8R,
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Mini’s too expensive

For a multi-user business system expandable to 16 screens you used
to need a sizeable mini, say from DEC or Burroughs, with a hefty
price-tag for hardware and software, with long time-scales.

Micro's
too small

Micros, like Altos, Sage and Rair,

8-bit or 16-bit, are doomed by CPU
. degradation, being based on the

time-sharing principle. PCs, like
IBM and Apricot/Sirius, just aren't
in this league at all, networked or
otherwise.

L -
4
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SwerStar

multi-user system..

SuperStar is a multi-processor system in
which up to sixteen 16-bit processors, each
with up to TMb RAM, are integrated in an
attractive desk-top unit. All users can work at
full speed in genuine multi-user, multi-tasking
mode with full file/record locking and spooling.

At half the price of a mini and a give-away
price for the world's largest selection of software,
SuperStar is just right for any multi-user
application.

£5975 buys a complete 2-user high-
performance system, with 10Mb winchester and
VDUSs. Additional users for £995 each, including
VDU and processor.

Supports all CP/M and MS-DOS programs as
well as the wide range of BROMCOM genuine multi-
user software.

RROMCOM

417-421 Bromley Road, Bromley, Kent BR1 4PJ
12 Tel: 01-697 8933 Telex 896691 TLX1RG

QEM, Dealer and Overseas enquiries are welcomed.
® Circle No. 205

Is just right

YN e
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SuperStar is a trade mark of Bromley
Computer Consultancy. CP/M s a
trade mark of Digital Research. MS-
DOS is a trade mark of MICROSOFT.

SuperStar-16 has a 16-bit Master Processor which runs IMPOS (BROMCOM g1 true 16-bit
system). IMPOS supports CP/M, MS-DOS and shortly Xenix in stave processors in any comblnation and it 1s fully upward
compatible with ACTION OPC/OS, Televideo MmmOST and TurboDOS.



ADVERTISEMENT

NEW
GENERATION
MULTI-
PROCESSING
SYSTEM

IMPOS® (Intermixed Multi-
processing Operating System) is
upwards compatible with
TurboDOS, Televideo
MmmOST, Action DPC/OS
and MP/M + CP/NET
software but with a difference.
It is written in the highly
transportable language C which
runs.in 16-bit and 32-bit master
processors with a much higher
degree of performance and
sophistication.

Further, while others offer
only CP/M80 or CP/M86 com-
patibility, IMPOS® supports. a
much wider choice of the most
popular operating systems for

the slave processors i.e.
CP/M80, CP/M Plus,
CP/M86, Concurrent
CP/M86, MS-DOS and
XENIX all working simul-
taneously sharing common
resources.

GENUINE MULTI-
USER
ENVIRONMENT

Same generic operating
system (i.e. Digital Research vs
MicroSoft) within the same
system have full genuine multi-
user facilities e.g. record / file
locking.

The fact that all previous
generation multi-processing
software written with the
constraint of 8-bit instruction
sets and, of course, a memory
size of 64Kbyte of RAM makes
them rate very poorly against

IMPOS® which has been
implemented with 16-bit and
32-bit instruction sets and

IMbyte of memory space. Of
course higher processing power
is an added bonus. Wide ara
networking over Ethernet is also
supported.

SUPERSTAR 16"

BROMCOM® SuperStar
16™ is the first implementation
of IMPOS®. Superstar ™ is a
desk top system with integral
winchester of up to 80Mbyte
and a tape streamer of
40Mbyte. Slave processors are
Z80A with up.to 128Kbytes or
iAPX186 with up to 1Mbyte
RAM. A total of 16 Slave
processors can be accom-
modated in any combination
while the current Master
processor is an 8086 with up to
1Mbyte of RAM.

For more information ring
N1 £07 Q022 o cd corls £ T

News: hardware=—

MSXers emerge

THE FIRST spate of MSX micros
has hit the streets. Sony,
Mitsubishi, Spectravideo, JVC
and Sanyo have all announced
their own look-alike versions
of the Microsoft-agreed stan-
dard. Kyocera Yashica is
currently distributing from
Germany only.

Since practically all the
machines are identical, the
main criteria for choice have to
be. price and colour. Most
machjnes are kitted out in
Samurai blacks and greys; the
Spectravideo opts for a cream
colour.

Prices tend to be rather steep
at £299; the Sony Hit Bit,
Mitsubishi ML-F80 and Sanyo
MPC-100 are at this level. The
JVC HC-7GB costs £279, and

The Sony Hit bit comes with some software in ROM.

the Spectravideo SV1-728
£250. All machines have a Z-80
processor, 64K RAM, common
video and sound chips, plus
ports and cassette slots.

The honourable exception to
this wall of uniformity is Sony.
Its Hit Bit offers a 16K ROM
with a simple address book and

memo pad, as well as ‘the
option of a battery-powered 4K
CMOS RAM data cartridge.

More information from
Sony on (81) 61688, Mitsubishi
on (0923) 770000, Spectravideo
on 01-330 0101, JVC on 01-450
2621 and Sanyo on (0923)
46363.

WCW work
station

THE MG-1 Personal
Workstation from London-
based Whitechapel Computer
uses a National Semiconductor
32016, and comes with 512K of
RAM an 800K floppy, a
10Mbyte Winchester and a
floating-point unit as standard.
The system is designed
mainly for advanced graphics
applications, and offers a
1,024-by-800 bit-mapped
display, with a high-resolution
screen. A mouse and keyboard
are included in the entry-level
price of £5,495, as well as the
operating system Genix.
Upgrades available include
22Mbyte and 45Mbyte Win-
chester versions, a 512K RAM
expansion board, IBM PC bus
adaptor and Ethernet. More
information available from
WCW Ltd, 75 Whitechapel
Road, London E1 1DU.
Telephone: 01-377 8680.

Half-price
Hitachi

DIXONS is offering the Hitachi
MBE-16002 for £1,295 instead
of the normal £2,595. This
includes two 320K disc drives,
colour monitor, keyboard

The Hitachi MBE-16002 — on offer at Dixons.
and bundled WordStar and | newsletters, meetings, access to

Calcmaster. There is a two year
on-site warranty.

The price is ‘“while stocks
last> but Dixons offers other
cut-price deals on the Apricot
PC and the Sanyo 555, where
£1,000 of software and a
monitor is bundled in the price.
Details on 01-952 2345.

Robot club

A LABORATORY ROBOTICS CLUB
has been launched to foster the
use of small robots in labs. The
main aim of the club is to
encourage the development of
robot-based automated labor-
atory systems.

The club has been formed
by representatives from the
Laboratory of the Government
Chemist, industrial labor-
atories, universities and
polytechnics. It will provide

PRACTICAL COMPUTING December 1984

consultancy services and
sponsorship of projects.

‘Further information from D G

Porter, Laboratory of the
Government Chemist on
01-928 7900 ext. 691.

= Quorum
Multi-PC

QUORUM COMPUTERS of
Southampton has launched its
Multi-PC micro. Built around
an 80186, and available with a
variety of operating systems,
the machine is designed to
support up to four virtual
screens per user on a four-
terminal network. The entry-
level machine comes with 128K
RAM, expandable to 512K,
and one or two 360K floppies.

(continued on page 15)
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Software for the IBM PC/XT

=

A Buyer’s Guide

START HERE

First, ask yourself a few simple questions:

1. Do you want one of the best selections of
software for the IBM at your disposal?

2. Do you wish to take advantage of some of
the lowest prices available?

3. Do you want to deal with friendly, down to
earth, sales people?

4. Do you nee(i) help, advice or technical
support?

If you answer YES to any of the above, then‘
move on.

!

THE NEW IBM
PORTABLE PC

CHOICE

We stock one of the widest selections of
software for the PC including the best of
the latest releases, such as the exciting
integrated systems from Lotus and Ashton
Tate.

Look at a few of the many software
packages available for the IBM PC:

Ashton Tate — Framework: Powerful integrated
system comprising outlining, spreadsheet, database
(fully compatible with dBase), DOS access, word
processing and graphics.

MicroPro — P r. the
complete with MailMerge, Starindex and
CorrectStar (MicroPro’'s new, phonetic spelling
checker).

Lotus — Smyphony: All-in-one integrated package
incorporating graphics, communications,

database system.

Peachtree — PBMS Ledgers: Interactive suite of
Business Management Systems. Comprising
Nominal, Purchase, Sales and Costing ledgers,
inventory management and payroll.

Sorcim — SuperCalc 2: Probably the most popular
spreadsheet package. Comprehensive, easy to use,
and very well documented.

IUS — EasyWriter: Easywriter [ is IBM's choice for
quick efficient word processing, for more
sophisticated text processing choose Easywriter IL

spreadsheet, 3-D graphics, word processor,
scheduler, telecommunications and information
managjer.

Q0000000000000 O0O0O0OO0O0OO0OOO0]

PRICE o

You may know exactly what your requirements
are and simply wish to take advantage of some
of the lowest prices around, making that
already over-stretched budget go just a little
further.

\ INTERAM COMPUTER STORE 46 BALHAM HIGH ROAD LONDON SW12 9AQ TEL:01-675 5.325 TELEX:8954072

no. 1 word processing program for micros, packaged

spreadsheet (1-2-3 compatible), word processing and

SPI — Open Access: A six-in-one package combining

(OOOOOOOOOOOOOOOOOOOOOOOOOOOl

THE

SUPPORT

We've been helping companies for over
seven years now. We'll offer advice and
help in choosing the right software for
your application, We also provide training,
installation and maintenance.

Authorised IBM Dealer

[ Bi \»-_.:

=

Now you can take your PC with you! The Portable
gives you the same power, versatility and function
as an equivalent IBM PC. Standard features
include:

* 256K RAM

* Integral 9” amber screen

* Slimline D/S drives

* Colour graphics adapter

* Five extra expansion slots

*DOS 2.1

* Lightweight 83-key keyboard

* Fitted bag for easy transport.
The inclusion of the colour graphics card is a
really smart move on IBM's part. In the field
where you will likely just be entering data the 9”
screen is fine. Then back in the office you can
plug in an IBM colour monitor for large easy to
read characters with the added highlighting
colour gives.
All this power for only £2,195 (excludes colour
monitor) plus VAT.

FER
FRAMEWORK s'rp Fggﬁelﬁegfew, so{tgvKaYe
; ; hton Tate C or 25
P ackag ;ngfa(::\';%ﬁrsk with eve;v8§°3$t€l:di:i a printer
ackage tember 30th 84. erful
PC/XT sold by Seb L one of the most POW
anf(:vzg‘rl;/‘;\%?dware combinations avat N
SO o T

v, o

£I-. V‘:\) :’ l‘ B ](.)‘_ ‘rl :..L;'.l'-u;.;"‘-l' :‘T’-a."'“"" 3‘\

- Dial 01-675 5325 and speak

to Interam Computer Systems Ltd.
Contact us for further details or to

N  arrange for a free product
| demonstration. We'll also send you a

free catalogue and price list.

ERTED AR

NI W I TR S Wi Y .

COMPUTER STORE
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(continued from page 13)
Upgrades include 20Mbyte
and 40Mbyte Winchesters. A
number of multi-user software
packages are available. Further
details on (0702) 30721.

More
modems

THE MODEM FLOOD continues
with two more systems
approved by British Telecom.
The Miracle Modem can cope
with both the European
CCITT and U.S. Bell stand-
ards, and can run at 75 baud,
300 baud, 600 baud and 1,200
baud. It costs £150. More on
(0473) 50304.

The MS-21/23 from master
Systems Ltd operates at 300
baud full-duplex, 1,200 baud
half-duplex and 1,200/75 baud
full-duplex. It costs £299. Ring
(0734) 791619.

Multi-standard Miracle.

Master Systems: MS-21/23.

School price
cuts

APPLE AND RML have reduced
prices on equipment bought by
schools. Until December 31
Apple will sell an Apple lle
with two disc drives for £749
instead of £1,102, an Apple Ilc
for £599 instead of £865, and a
128K Macintosh for £1,349
rather than £1,795. There are
also price reductions on Lisas
and various peripherals.
Details on (0442) 60244.

RML’s offer is to primary
schools, but has no time limit.
An RML 480Z can be bought
for £499, which is £200 less
than the old list price. A twin-
drive quad-density disc unit
costs £649. RML is on (0865)
249866.

,»'H\; ‘\H.\\ \

Hotel Micro

HOTEL MICRO SYSTEMS has
unveiled its Minstrel 2 multi-
processor micro. Like the
previous model, it is based on
the S-100 bus, and uses the
same master and slave
processor technique. A central
Z-80 acts as the main
processor, and additional users
are added by slotting in slave
cards with Z-80s or 8086s. A
maximum of 12 users can be
accommodated.

There is a Winchester and
floppy controller board, cap-
able of supporting two
5.25in. floppies, two 8in.
floppies and two 5.25in. hard
discs. The entry-level price is
about £6,265. More infor-
mation from HM Systems on
01-328 8737.

HM Systems’ S-100 based
multi-processor Minstrel 2.

]

Mobile
Sanyo

THE MBC-775 is an 8088-based
transportable from Sanyo. The

standard model comes with

256K RAM, expandable to
512K, and two 5.25in. 360K
floppies. Unusually, there is a
9in. colour screen with 640-
by 200-pixels monochrome
resolution, and an eight-colour
resolution of 160 by 200. The
83-key keyboard is detachable
from the main unit.

For further information ring
Sanyo on (0923)46363.

WHEN YOU visit the Practical
Computing stand at the
Compec exhibition, bring
your business card and you
could win a Compagq trans-
portable with two floppy-
disc drives and built-in

0T

Win a Copaq
at Compec!

screen, worth over £2,000.

Compec will be held at
Olympia 13-16 November.
Opening times are 10 a.m. to
6 p.m. on the first three
days, and 10 a.m. to 4.30
p.m. on the final day.

News: hardware——

Hardware
shorts

® The Universal Card from
P&P Micro Distributors
allows an Epson printer to
emulate an Apple Image
Writer as well as operate
with a wide range of
computers. The cost is
£99.95 from (0902) 43913.
® Jarogate has launched an
80286-based micro which
can cope with up to 18 users.
Unix V and Concurrent
DOS will be available for it
next year. The entry cost is
about £5,000. More on
01-671 6321.

® Tandy’s Color Computer
2 has been reduced in price
for all its models. The 16K
version costs £99.95, a
reduction of £20. Further
information on (0922) -
648181.

® A national schools
computer competition is
being sponsored by
Microvitec, the monitor
manufacturers. Children will
be required to complete a
series of computational
tasks. The first prize is a trip
to Florida. Details on (0274)
309930.

® A Winchester disc has
been produced for the M-24
by Alloy. The PC-Stor
comes in 20 Mbyte, S2Mbyte
and 85Mbyte sizes. Prices
start at £3,540. More on
(0285) 68709.

® Image III allows pictures
to be captured and displayed
from any 625-line video
source on a BBC Micro. The
cost is under £2,000. More
information on (0621) 59500
® More than a million
Commodore 64s have rolled
off the production line at
Corby since it was opened 15
months ago. The 16 and
Plus- 4 machines are also
produced there.

® BBC Micros can use the
Mator Shark range of
Winchesters via the Syscon 6
interface from Intelligent
Interface. Cost is about
£180. Details on (0789)
296879.

@ Sinclair profits were
practically stationary over
the last year: moving from
£14.03 to £14.28 million. Sir
Clive noted that the QL
‘“added to costs in the year
but little to sales”’.

PRACTICAL COMPUTING December 1984
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Special Advertisement Feature

Xerox telecopier

Send a document across the world in just two minutes
with a Xerox facsimile terminal. It speeds up business and
means important decisions can be made immediately.
And there’s a model to suit your exact need. The Xerox
Telecopier 455 sits conveniently by your telephone. The
485 can handle up to 30 originals and receive up to 300
pages at a time. For bulk transmission the 495 can
transmit an A4 letter in under a minute; its auto dial
facility can make callsand transmit documents 24 hours a
day. British Telecom Approved. 1 have full details. Just
circle this number.

378 on enquiry card

The Trend 930 printer
means business

The latest addition to Trend’s successful 900 series of high-
speed printers is the 930. This versatile machine now has
even more flexibility with the addition of single or dual bin
sheet feeders. When your letters need to create the best
impression select the Executive Quality 80 characters per
second, with the daisywheel look-alike finish. For office
memos, etc, choose the Draft Mode with its quick 200 cps
speed. The 930 will handle cut sheets and multi-part
fanfold forms with ease. Contact me now for more details

qP i

PAGE PLUS
Computers

Little Big Mouth —
the print-out protector

COMPILED BY-

LSt
0N =

Specially designed for computers, printers
and word processors, the Scimitar Data
380! from BABS is the first desk-top
datashredder with a full 15in wide mouth.
It shreds six streams of full width print-
out at once, and will also double as a
general office shredder. Truly portable,
this marvellous little machine isas quiet as
a whisper — less than 60 dB(A) — and
features a flush fitting dust-free shred
container whichtells youaudibly when it’s

~ Maple House, Heath Drive,
Walton-on-the-Hill, Surrey. KT20 7QJ

full, an auto switch off, plus a full 4-year
guarantee. [ have full details.

of this superior WP printer.

379 on enquiry card

Tadworth (073781) 4139

384 on enquiry card

Zoom into new copying
convenience

The new Toshiba zoom copiers, the
BD-8811 and BD-8812, give you a free
choice of reduction or enlargement ratios,
from 65% to 141%. You can make copies
anything from half to double the size of
your original. But that can be hit or miss.
So the Toshiba zoom copiers will take
account of the size of copy paper you are
using, relate that to the copy size you select
and show you — clearly on the platen —
what selection of your original will be
produced. A host of other features includ-
ing document feed make these copiers a
pleasure to use. Just circle this number.

380 on enquiry card

Now — worldwide Fax in
only 15 seconds

The very latest Mufax facsimile transceiver
can send A4 sized drawings, typed or
handwritten sheets around the globe in just
15 seconds — and all for a matter of pence.
Advanced features on the Mufax 7850 such
as full report facilities, and A4/B4
scanning and recording combine with
outstanding reliability to give you the best
in table-top Fax. The 7850 is BT approved
and is compatible, with Groups 2 and 3.
Just part of a complete range of trans-
ceivers that can be bought or leased from
Muirhead. Contact me now for full details.

381 on enquiry card

T e

New customer consultancy service

Microwriter now offers a unique free service to potential
users. A professional team is at hand to help you choose the
best system 1o suit your individual needs — interfacing to
your existing equipment, helping you choose suitable peri-
pherals, matching your budget requirements. The first step to
becoming master of the written word is to contact me now
for your information pack and FREE MICROWRITING
COURSE. After you've discovered how simple it is, phone

Microwriter to find out

professional life with this portable word processor.

how to revolutionise your

385 on enquiry card

Updatable information system

The Microx System from Bell & Howell is a microfiche
information-processing machine. You can add, annotate,
erase or replace information more easily than with a
paper-filing system. In fact, the Microx records, files,
processes, retrieves — and prints, all in a matter of
minutes and can be locked after use. The Microx records
images on photo-plastic film masters — hard wearing and
easily handled in normal light. Each master holds up to 98
documents and a grid reference allows easy identifica-
tion. 1 have full details.

386 on enquiry card
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The X factor

Canon have brought to the market a new
concept in electronic typewriters by
introducing the AP200X. When you pur-
chase the AP200X you also invest in the X
Factor — Xpandability. The AP200X has all
the features of a modern electronic type-
writer including RS232 interface capability.
However as your needs grow by adding a
package you can turn your AP200X into an
AP300X which gives you the benefit of a 15
character screen, decimal tabulation and
justified printout. A further package gives
you the AP350X which will give you the
advantage of a 2K memory expandable to
16K and the link to the VP2000 W.P.

e 382 on enquiry card

Streamline your word
work

The Canon VP2000 is an add-on screen
editor that works with an electronic type-
writer to give you powerful word processing
that’s very easy to use The system gives
versatile editing commands such as block
move, insert and delete. Word wrap, search
and replace, special print enhancements and
more It even makes short work of form let-
ters by a powerful data and text merging tool
that lets you produce personalised letters. A
complete help menu ensures that even a first
time operator can use the system right away
without wasteful errors. 1 have full details on
both these Canon products.

383 on enquiry card

Complete mobile trolley range

from Twinlock

Twinlock have introduced the first Mobile Trolley Range in the
UK with an aesthetically pleasing, co-ordinated look. A multi-
purpose range of 7 trolleys, fulfilling every mobile fumiture
need. These unique, ‘look-alike’ office trolleys will be your
mobile desk companion, post carrier or even an easily-movable
piece of office furniture Today’s office is becoming more design
and colour co-ordinated with desking and storage bought to
match. The new Twinlock Media-Stor Trolley Range comple-
mients these surroundings perfectly. 1ustrated is the Cabinet
Trolley (for a photocopier or guillotine on top, with related
lockable storage below). 387 on enquiry card

Dictation: let’s talk

One of Dictaphone’s most advanced portables, the 324
gives you a full two hours’ recording on a cassette one-
third the size of the standard C-type. So it’s a handy and
convenient way to catch up with that backlog of
correspondence when you're out of the office. You can
even use the 324 as a note-taker at meetings. Press the
conference button and you’ve got aninstant record of the
main speaker’s voice. All this in a machine that measures
amere 42 x 2Yin. [ have full details.

388 on enquiry card




RELEASE THE TRUE
POWER OF THE QL!

Write programs to unlock the multi- LISP
taskmg power of your QL! = i > Full support of QL features including windows,
Metacomco now offers you three graphicspandissieen haficiig.
| for th - > Compatible with Acornsoft Lisp for the
anguages for the QL: BBC micro,

> Interpreter.

> Structure editor allows alteration of data
structures.

> Prettyprinter displays programs in structured
format.

> Tracer to aid in debugging.

> Garbage collector automatically recovers
spare memory space.

> 28-bit integers and 250-character names.

THE SCREEN EDITOR

> Full screen editor within a user defined

window.

> Edits any ASCII file including SuperBASIC

source.

> Comprehensive range of commands.
The Development Kits are available now

from HMV, Menzies and other leading

retailers, or direct from Metacomco.

QL. QDOS, and SuperBASIC are the trade marks of Sinclair Research Limited,

Mc THCOMCD

26 Portland Square, Bristol BS2 8RZ.
Tel: Bristol (0272) 428781

N R R BN
Phone today, or post this coupon &
to: Metacomco, 26, Portland Square,
Bristol BS2 8RZ. Please send me: I

> Use ASSEMBLER for its speed, and
for complete access to the QL's many
features.

> Use BCPL for systems
programming: writing games,
utilities, and applications packages.
> Use LISP for manipulating data
structures, and for exploring the
world of artificial intelligence.

Each language comes as a
complete development kit with a
screen editor and documentation,
for only £59.95.

THE ASSEMBLER

> Standard Motorola 68000 mnemonics.
> English error messages.

> Produces code which can be EXECed, and
run as a concurrent job.

> External references allow linkage to high
level languages and other assembler
modules.

> Macro expansions.

> Position independent, absolute or relo-
catable code can be produced.

> Conditional assembly.

> Large range of directives.

> Fully formatted listings.

> 30 character variable names and
32-bit values.

BCPL

18-.382828208

Sydewd ifsdindf
ssERUBsiea: Sre S

5

_ copies of the QL Assembler
Development Kit
_copies of the QL BCPL
Development Kit
_ copies of the QL Lisp
Development Kit at £59.95 each.

| enclose a cheque for £
> True compiler. or please debit my ACCESS/VISA
> Multiple BCPL programs can run Account No.

|
|
I
concurrently. e HERERRRREN [1] I
==
—|
=

4445440430

" WA e e W

> Full runtime library includes interfaces ¢ By
to QDOS graphics, window handling,
file operations, etc.

Card expiry date

o WPES DD

SIGNATURE
> Exception handiing provides

NAME
diagnostics for debugging. ) =
> Link loader allows linkage of £EDRES
separately compiled segments. s e , E«&.:" T

> Assembler and BCPL modules can be 0, C ol DO POSTCODE
linked together. "o
> 32-bit variables use the full QL

address space.

TELNO

Price includes VAT, postage and packing UK
mainland only. Delivery allow 28 days
—

L |
® Clrcle No. 228
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The ZX Spectrum
Expansion System. Only £99

Sinclair's complete
alternative to
floppy discs...
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The ZX Spectrum

Expansion System contains:

® One ZX Microdrive

® One ZX Interface 1

® One wallet containing four
programs on Microdrive cartridge

® Microdrive demonstration cartridge

® One blank Microdrive cartridge

® Full documentation

® Connecting lead for Microdrive/
Interface 1

® ZX Net Lead

gyste

The new ZX Spectrum +

Fully compatible with all Spectrum
software and peripherals, including
this Expansion System

1



Tasword Two word processor | ...........cumem |

Tumns your ZX Spectrum into a high-quality word
processor!

Tasword Two has all the essential features of
professional word processing packages - move and
copy, insert, margin settings, 'help’ pages, find and
replace, and much more.

Written by Tasman Software Ltd.
Usual price (RRP): £13.90.
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Games Designer
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able, way into games design.
Written by Quicksilva Ltd.
Usual price (RRP): £14.95.

3 . i e
Masterfile filing system Ant Attack
Address lists... personal files .. stock inventories .. | s |

stamp or album collections...club records...recipes
...ifyou can file it, you can Masterfile it!

oed ¥ WL
Fae aa wshed o et s o mais N8 Tl
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Shawatg FLCrO-PALNt €281 1 waith R recsPagE.

Masterfile is a menu-driven filing and retrieval
system of immense power. Display formats are user-

A 5 1[Fe
SRR

defined, so the range of applications is enormous.

me Tehd of T WU

]

Written by Campbell Systems Ltd.
Usual price (RRP): £16.95.

Y

l\—d_/

Now, all you need to create original games are
original ideas—and Games Designer! It has eight, 2
very different, pre-programmed games for you to &
play as they are - or modify out of all recognition!
There’s never before been an easier, more enjoy-

The all-time classic 3D strategy game. Ant Attack
combines stunning Escher-like graphics with fast-
moving action and a real tactical challenge.

Your task is to enter the walled city, seek out
your captured partner, and escape. At all times you
can choose from four angles of view. But beware:
the city is patrolled by giant ants... -
Written by Quicksilva Ltd. Usual price (RRP): £6.95. ||
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All programs run on a 48K Spectrum or Spectrum +. Recommended retail prices are for each program on cassette.

...includes this
great set of

Microdrive program

The unique ZX Microdrive system sets
the Spectrum apart from all other
home computers.

It gives you all the advantages of
floppy disc drives - at a fraction of the
cost. And tests show the Microdrives
are faster than some disc drives.

Now, the complete Microdrive
_ systerm comes in one package -
together with four of the
best-ever Spectrum
\ programs, on Microdrive
' d@if cartridges.
! This software alone would
normally cost you over £50.
Yet the Sinclair price for
the complete ZX Spectrum
Expansion Pack is just £99.95!

You'l find full details of its contents

in the panel opposite.

ZX Microdrives—another Sinclair first!

The ZX Microdrive is a revolutionary
fast access / mass storage device. And
it's the only truly affordable alternative
to disc drives ...

®Loads or saves up to 85K of
program or data from Microdrive
cartridges.

®Just 3.5 seconds to access a typical file.

®Only 9 seconds to load a typical
48K program.

The ZX Microdrive cartridge - a
unique storage medium.

Smaller than a matchbox, the ZX
Microdrive cartridge packs ina mass-
ive amount of data and programs.

Each Microdrive cartridge holds
at least 85K bytes of data or prog-
rams (that's 30 pages of A4 text). And
you can store up to 50 different data
files per cartridge, identified by titles
of your choice.

Every cartridge comes in its own
protective case. Simply remove the
cartridge, slot it into the Microdrive,
and it's ready to use.

ZX Interface 1-adds powerful new
capabilities to your Spectrum.

ZX Interface 1 connects to the back of
your Spectrum and controls up to 8
Microdrives. (Additional Microdrives
are available for £49.95 each)

It also gives you:

®An RS 232 interface ~to link your
Spectrum with full-size printers, other

® Circle No. 163

Microdrive

Expansion System B
i — Og -
Ant Attack
by Sardy White tile

Games Designer
by sarmes Hole,

computers using RS 232 (the industry-
standard interface) and provide data
transmission over telephone lines, via
modems.

©®ZX Net - lets you set up a local area
network of up to 64 Spectrums, for
high-speed data communications bet-
ween you and Spectrum-owning
friends.

At your local Sinclair stockist-today!

The ZX Spectrum Expansion System
adds an exciting new dimension to
Spectrum and Spectrum + computing.
At £9995 it's superb value too.

To find out more, call in at your
local Sinclair stockist now!

Sinclair Research Ltd,
Camberley (0276) 685311.

® simciair, ZX, ZX Spectrum, ZX Microdrive, ZX Net and
ZX Interface are Trade Marks of Sinclair Research Ltd.
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MAKE YOUR COMPUTER
WORK HARDER FOR YOU
Ifyou have purchased the
IBM PCor XT then you are the
owner of a very fine computer.
But like everything else it
can be improved to worl
harder foryou. It took a
company like Qubie’to do it.
Qubie’cansupply either
the SixShooter orthe Q Plus I to
up-%rade your IBM PC or XT.
Both are engineered to match
the IBM quality stamp.
While only occupying
oneslotin your computer these

20
QUBIE'—IMPROVING WHERE OTHERS STOP

=M

two boards boost your PCor
XT'%s capability with aselection
of essential features.

SIXSHOOTER - IDEAL
FORPCORXT

For most customers the
SixShooter offers all that you
require from a multifunction
board. 64K of Ram (socketed up
to 384K), aserial port, a parallel
port, automatic clock/calendar
with battery back up are all
standard. An IBM compatible
games port adaptor is optional.

QPLUS II- MORE OPTIONS

Corporate customers and
those with special needs will
appreciate the ability of the Q
plus il. Ram is expandable from
64K all the way to 512K. Add
two serial ports, a parallel port
clock/calendarand a games
portto give 41/0 connections
from one slot.

1BM is the registered trademark of International Business Machines.

QUBIE’PAK SOFTWARE
SPEEDS THINGS UP

Free with each board are
the custom-made Qubie’
drive'™ and Qubie’spoolt™
programmes.

Qubie’ drive'™ disk
emulation software allows you
to create up to three
“electronic disk drives” in
memory which access your
programmes at the speed of
RAM memory.

programme which allows you
toassign a portion of memory
toactasa printspooler.

QUALITY BACKED
BY WARRANTY

Both boards are backed
by our one year parts and
labour warranty.

Visit your local dealer and
pick up a brochure with the full
details. If he does not have the
information contact us.

: . It’s the best way ti
Qubie’spool™ s a yto

improve your PC.

UBIE’

DISTRIBUTING LTDD.

Qubie’ Distributing Ltd.
4809 Calle Alto, Camarillo,
CA 93010, USA.
805-987-9741.

Qubie’ Distributing Ltd.
Tempo House, 15 Falcon Road,
London SW11.
(01)223-4569/7662.
Telex: 8956035. G.




Compadq's desk-tops

THE. COMPANY formed to
launch an IBM PC compatible
portable has followed up its
success with a desk-top range.
The Compaq Deskpro family
includes four models which use
the 8086 chip rather than the
8088 used in the portable.

The Model 1 has 128K of
RAM and a single 5.25in. disc
drive, and costs £2,195. The
Model 2 has 256K of RAM and
two floppies, and costs £2,595.
The Model 3 has 256K of
RAM, one floppy and one
10Mbyte hard disc, plus an
asynch communications/clock
card; the price is £3,995. The
Model 4 has 640K of RAM,
a half-height floppy disc, a
10Mbyte disc drive, plus a
10Mbyte backup tape for
£5,595.

All the models come with an
IBM-type 83-key keyboard,
and 12in. dual-mode monitor
which can display both text and
graphics. The keyboard offers
a key combination that knocks
the 8086’s clock speed back
from 8MHz to the more
leisurely 4.77MHz of the IBM
PC.

Compaq claims the Deskpro
models are ‘‘the first on the

market to run the 16-bit 8086

microprocessor while main-
taining true compatibility with
the IBM PC and PC/XT”*’. The
correctness of this claim is open
to dispute. The Advance 86B,
Olivetti M-24 and Eagle are
among the 8086-based
IBMulators already on the
market.

More of a problem for
Compaq is likely to be the
discovery that its prices are too
high. The Olivetti M-24, which
is about equivalent to the
Model 2 Deskpro, costs £517
less at £2,078. The ITT Xtra

130, which is about equivalent
to the Model 3, is £932 less at
£3,063. Anyone with £6,000 to
spend will surely go for the
IBM PC/AT instead. .

Further, Compaq will find
that rises in the U.S. dollar tend
to make its micros more
expensive. The M-24, made in
Italy, and the Xtra, which is
made in Korea, face fewer
currency problems.

Contact Compaq Computer
Ltd at Ambassador House,
Paradise Road, Richmond,
Surrey TW9 1SQ. Telephone:
01-940 8860.

Televideo's
Personal Mini

TELEVIDEO has launched what
it calls a ‘‘personal mini’’, but
which is really intended as
an intelligent file-server. The
PM-16 is a processor box with
an 8MHz Intel 80186, 256K of
RAM, a 5.25in. floppy-disc
drive and a 46Mbyte hard disc.
This is somewhat expensive at
£9,995. However, the PM-16
also has eight RS-422 serial
ports, so the idea is to hang
IBM PCs or terminals on the
end. Under the PM-16’s
operating system, Infoshare,
they can run PC-DOS appli-
cations, share files and
exchange electronic mail.
What Televideo would like
users to attach to the ports is
the PM disc-less work station.
This looks like the standard
Televideo IBM-compatible
micro with an Intel 8088 CPU,
256K of RAM and a built-in
14in. monochrome screen.

Unfortunately the PM costs
£1,995 — and for less than that
you could get a complete
micro.

Contact Thorn EMI
Computeraid (Televideo), The
Business Centre, Molly Millars
Lane, Wokingham, Berkshire
RGI11 2EY. Telephone:
Freephone Televideo.

Spotlight
SOFTWARE ARTS, developer of
VisiCale and TK!Solver,
has launched a desk-top
management program called
Spotlight. It offers a DOS filer,
appointments diary, telephone
directory, card index, note pad
and calculator.

Spotlight runs concurrently
with application programs.
You call up the facilities as and
when needed. The program
requires 128K of RAM and
DOS 2.

Spotlight is being distributed

PRACTICAL COMPUTING December 1984

by Softsel, P&P and Tamsys.
For further details contact
Software Arts International at
43 Buttermarket, Ipswich,
Suffolk. Telephone: (0473)
221551.

e ——— ————————

R:Base gets
Clout

A FRIENDLY front end is now
available for the mainframe-
derived R:Base database from
Microrim. Clout has a vo-
cabulary of 300 enquiry
phrases; you can add up to 500
of your own and Clout
translates them into database
commands. This permits
interrogation of the database
using more natural English.
Clout costs £136.50 plus
VAT, and is distributed by
Softsel Computer Products,
Softsel House, Central Way,
Feltham, Middlesex TWI14
0XD. Telephone: 01-844 2040.

News: IBM—

IBM shorts

@ Accent computers has
announced its own HD-10
10Mbyte hard disc for PCs,
XTs and compatibles. The
price is only £995 plus VAT.
Telephone: (0444) 451324.

@ Vaser and Sipher can
turn your PC into a telex
machine with Volkswriter de
Luxe and the Streamline
interface. The cost is £1,900.
Contact Vaser on (02404)
5434,

® Wave Mate, from

{ California, has launched an

80286 board for the IBM PC
and PC/XT. It is claimed to
be more PC compatible than
the new IBM PC/AT. Prices
start at around $2,000.
Contact Wave Mate in
Beigium at (03) 239 62 91.
@ Superdraft is a computer-
aided design package from a
British company, Data-
Graphic. It includes a
graphics processor with up
to 832- by 630-pixel
resolution, digitising tablet
and colour monitor for
under £6,000. Telephone:
(06333) 72741.

® Cameron Communi-
cations has an interactive
video-disc package with
Interact touch screen which
combines a Philips player
with an IBM PC. IBM is
using it for dealer training.
Telephone: 041-633 0077.

® ADDS, Applied Digital
Data Systems Inc., has
launched floppy- and hard-
disc IBM compatibles the
PC/I and PC/II. ADDS is a
subsidiary of NCR and has
more than 50 distributors
worldwide, including Data
Dynamics in the U.K.
Telephone: 01-848 9781.

® Three American
companies have set up U.K.
operations: Columbia Data
Products, whose Columbia
MPCs were previously
imported by Icarus, now has
an office at Greenco House,
36-40 High Street, Slough
SL1 1EL. Telephone: (0753)
821991/2/3. Palantir
Software Inc. has set up at
Columbia House, Aldwych,
London WC2. Telephone:
01-242 6248. Harvard
Software is now at Fairfield
House, South Luffenham,
Leicestershire LE15 8NT.
Telephone: (0780) 721433.
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company for computer maintenance v
CHM can offer comprehensive maintenance
contracts on systems at

FIVE PER CENT

of the cost of the system per year

NATIONWIDE

Very few can offer a service that is both
naﬂonwude and comprehensive — CHM can.

This cost is for a comprehensive contract on your computer system, including parts, labour and travelling
with a twenty-four hour response time.

With service centres located throughout the mainland, CHM provide maintenance services to thousands of
computer users. CHM can meet all your maintenance requirements including maintenance of large
networked computer systems. CHM make quality maintenance services available to more and more

computer users every day.

We look after Apple, Commodore, IBM PC and XT, ACT Sirius, ACT Apricot, Kaypro, Osborne,
ICL Micro, Superbrain, Compaq computers; Rodime, Corvus, Davong, Tall Grass, Nestar hard
disks; Ricoh, Oki, Centronics, Qume, Epson, Diablo printers, and lots more.

Service is on site. Manufacturers parts are used. The service offered is superior to the level of support that
dealers can offer. CHM is recognised by many manufacturers. Be safe — go to CHM.

CALL OUR HOTLINE NOW.

1BM PC XT ACT Apricot Appile ll
with monitor and keyboard SPE CI AL OFFER

A team
of
skilled
engineers
to
protect
your
investment

i

Formerly _5;‘/41/5"3/ 2&1&1'
IMMEDIATE COVER AVAILABLE! PHONE NOW! /&i&“ﬂi

Computer Hardware Maintenance Limited HO &
Marty’s Yard Hampstead London NW3 1QW b0, ~‘\
01-431 0320 Throughout the country \°

Phone now on our central number 01 431 0320 for cover in
England, Scotland and Wales, or clip the coupon. Systems that are W
in manufacturers warranty can be covered at lower cost. The ov“ O\

advantage is that you have a fast on-site service. Unusual

22 makes are also covered, don’t hesitate to call.
Dealers we support your clients.

*Special offer for limited period only. ® Circle No. 166




View spreadsheet

THREE NEW PROGAMS from
Acornsoft complement the
best-selling View word-
processor for the BBC Micro.
Viewsheet is a spreadsheet
package on ROM which is data
compatible with View, so you
can produce word-processed
documents with spreadsheet-
derived figures in them. It costs
£59.80 including VAT.
Viewindex is an automatic

index generator, price £14.95.
You first mark the relevant
words in the text, then
Viewindex goes to work
automatically amending the
index when you edit or
reformat the document.
Printer Driver Generator,
price £9.95, extends the range
of printers View will work
with. At the same time
Acornsoft has announced Hi-

View, £59.80, which is a special
high-performance version of
View optimised for the use
with the BBC 6502 second
processor. i

These programs should all be
available now from Acornsoft
dealers, or by mail order from
Vector Marketing, London
Road, Denn