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We've takepAmerica by storm.

FACT: In § years PFS became America’s best selling personal computer software. FACT: No other software matched PFS’s ability to
make more American businessmen effective, efficient, faster. FACT: All PFS business software (WRITE, FILE & REPORT, PLAN &
GRAPH) has arrived in the UK. FACT: PFS software is available for IBM and IBM compatible, Apple 11 c/e, Apricot F series, and
other personal computers. FACT: Calling 01-200 0200 (24 hours) guarantees you a convincing demonstration.
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ALL-TIME CP/M MICROCOMPUTER
SYSTEM BARGAIN!

Fantastic bulk purchase of a major European
manufacturer’s entire stock of this top-quality
machine enables us to retail it at far below its
manufacturing cost. ALL FEATURES LISTED
are INCLUDED as STANDARD: sy
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(as illustrated) TEAC half-height 5" T ———

double-sided, double-density floppy disc ————
drives. Formatted capacity: 320Kb per ——/ Ve

drive. D —— ——
® 4 MHz Z80A CPU
® 64Kb RAM (in 4164 chips)

@® COMPLETE with EITHER single or double é&%éﬁ‘?}‘ 2

@ Centronics parallel interface
@ RS232/V24 serial interface selectable 300-9600

@® 28Kb EPROM containing monitor & MICROSOFT Bl
BASIC _ _
® CP/M Version 2.2 : :gr?/; Co:{):xted\“:eo outpt:oi:q v r:uz:umtor-
ort. ord-Processor avai t
@ 80 x 24 display with colour block-mode graphics £69+\3AT) Egsliialsic a

@ Exceptionally high quality styled keyboard with @ 6 month full guarantee
numeric keypad & 6 function keys

PRICES Monitor £69.00 + VAT with DuAL floppy £199 (£228.85 inci. vaT) with SINGLE floppy £135.00 (£155.25 incl. vaT)
B CARRIAGE: £9.50 (incl. VAT) Visa & Access accepted —yea~)

Available ONLY from: '
COMPUTER APPRECIATION, 111 Northgate, Canterbury, Kent. (0227) 470512
MATMOS Ltd., 1 Church Street, Cuckfield, W. Sussex RH17 5JZ. (0444) 414484/454377 or (0444) 73830
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CAMEL PRODUCTS FOR BBC ® C-64 L ] (0] 8 ® SPECTRUM ® STAND ALONE

BLOPROM-RS

glte @j;/L erlaiive

EPROM PROGRAMMER, BLOPROM-RS

- For micros with an RS 232 port. Either polarity RTS/CTS.
Fully intelligent uP based unit. Short Basic listing for micro supplied.
Baud rates: 300, 1200, 2400, 4800, 9600.
EPROM types: 2516-32-64, 2716-32-64-128-256-512, 513, 2732A-64A-128A
Functions: CHECK, READ, BLOW, VERIFY, CRC (RAM/EPROM)
Programming modes: SMART, FAST and EXTRA FAST

MULTEPROM

PRINT-SP

Special Features:

Reverse device protection
System activity indicator LED

Safe break Panic Button
110V/60Hz option £ ? 4 95
And now the SURPRISE! Price ®

MULTEPROM an 8 gang copier for 2716 thru’ 27128. Requires a ZX81 but no power pack or
RAM pack. £199.95

All pricesin £. U.K. 15% VAT extra, P&P free. Europe P&P 5%. Overseas P&P + 10%, no VAT.

BB-PROM 29.95 Q—PROM 69.95 ® Q-CART 5.95 ® Q-CENT 26.04 * BB-CENT CABLE 8.65 ¢ PROM-64 34.75 ® 64-CART 5.95 « DHOBI-1
18.95, « DHOBI-2 22.95 ¢ MULTEPROM 199.95 ® ROM-SP 29.95 ¢ PROMER-SP 29.95 ¢« PROMER-81S 24.95 « BLOPROM-SP 89.95 ¢
CRAMIC-SP 89.95 « PRINT-SP 31.25 « POLYPRINT 44.95 * PIO-SP 18.50 » NIKE SP/AT 81 17.35 ¢ NIKE-Q Phone ¢ DREAM-81 59.95 ¢
MEMIC-81 29.95 ¢ ROM-81 14.95 « PROMER-81 24.95 » PIO-81 14.95

Cambridge Microelectronics Ltd. — One Milton Rd., CAMBRIDGE CB4 1UY. Tel. (0223) 314 814. TLX: 81574 CML

PROMER-SP

@
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ROM-SP
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BLOPROM-SP @ CRAMIC-SP ® POLYPRINT @ NIKE-SP/AT/81 ® PIO-SP ® PIO-81
CMLisa MAPCON Approved Consultancy. We convert your ideas into products, ON SCHEDULE, ON BUDGET, ON TIME.
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OSBORN EMANIA

predict that if I come back a year from now

there will not be a single mass-merchandise

package selling in the U K. for more than £100,
and that includes Lotus 1-2-3 and Symphony.’’ So
Adam Osbotne told Practical Computing last Sept-
ember. As this month’s issue shows, recent events on
both the hardware and softwate fronts could well
prove him right.

Although Osbotne has been conspicuous by his
absence from the hardware scene following the
traumas of his transportable computer, his influence
lives on. Phil Clarke, one of the founders of Centaur,
is a close associate; his IBMulator is reviewed in this
issue. Both Clartke and his company share the
Osborne philosophy that the margins on personal
computers should be the same as those on any other
merchandise: profitable but not profiteering. Nor is
Centaur alone. Computopro, Walters and Tandon
have all Jaunched PC clones for around the £1,000
mark, in what looks like the beginning of the end of
PC pricing as we knew it.

This is not a case of desperation in a fading
market. Sales of the IBM PC/AT have bately got
going, yet Tandon has also launched a complete AT-
alike for around £3,000, and Tandy has just given
credibility to this superficially impossible pricing by
doing precisely the same thing.

There can be no doubt that a fundamental shift is
taking place in the pricing of hardware. No longer
can manufacturers and dealers slap a huge mark-up
on scatce machines and sit back and enjoy the easy
money. They are beginning to have to work for it.

The case of software is even more interesting.
Osborne referred explicity to Lotus 1-2-3, and in this
issue we review his own Paperback Software’s VP-
Planner, a Lotus look-alike for less than £100. Once
again, this is no one-off quixotic gesture of a man
driven crazy by the inequities of the micro man-
ufacturing world: we also look at Twin, another
1-2-3 clone for around the same price, and there are
more to come. There are dBase doubles and
WordStar stand-ins; quite simply, a software rev-
olution is under way.

That it is happening is hardly surprising; it is only
strange that it has taken so long. Look at the facts of
software publishing. According to a recent Infocorp
report, a typical $495 package costs only $60 to
rescarch, develop and manufacture. Another $90
goes on sales, marketing and general administrative
costs. This leaves a total profit of $345, which is split
three ways: $75 to the publishing house, $30 to the
distributor, and a massive $240 for the dealer. Of
course, dealers will claim that much of this goes on
training and support. But to quote Osborne again:
*“The truth is, if you get rid of the complexities that
most people never use you come up with a product

which is sxmplc enough that it needs no training and
no support.’

Publishers like Paperback Software and Mosaic
have shown . the fatuity of the idea of *‘perceived
value pricing’’ which has sustained these kind of
figures. According to this, a package is priced on the
nominal savings that will accrue from using it, rather
than on its real production costs. The refusal of the
leading software houses to countenance even a sem-
blance of sanity in their pricing is a further sad
reflection of the industry’s immaturity.

The appearance of software clones could
potentially have the same impact that IBMulators are
having on the hardware scene, if the big software
houses and the courts let them. Digital Research’s
out-of-court settlement with Apple over DR’s
alleged infringement of copyright was the first straw
in the wind. There are increasing signs that large
American computer companies are preparing for
bloody legal battles in some hitherto obscure areas of
copyright protection. The new clonemakers, are
almost certain to be hardest hit by any new outburst
of litigation. They are by definition working closely
to an original, and are often small entrepreneurs
with limited finances.

Nobody is denying software authors the right to
enjoy the fruits of their labours and to protection
from outright pirating. But the lawsuits now under
preparation go beyond punishing infringements and
verge on vindictive extermination. Such stifling of
innovation and creative borrowing is contrary to the
spirit of the micro industry. For the sake of that
industry and of the users who support it, let us hope
that Adam Osborne and his apostles are still atound
in September 1986.

FHYEARSAGO...

Apple Computers and ITT had seemed to be set for
legal action over the copyright of several products
Apple was supposed to have licensed to ITT — but
they have reached an agreement without disclosing
its terms.

~ Apple had alleged that ITT infringed its copyright
for the Apple Disc Ii system, DOS 3.1 software and
“‘circuit diagrams and circuit lay-out diagrams
relating to the Apple Disc Il system’”

Observers had expected a protracted legal battle
when the High Court in London resumed iis sittings in
October last, but in the event both parties agreed to
settle and to keep the terms of that setement
confidential.

In a statement read to the High Court, ITT said it
was “happy to undertake that, except as provided in
the agreement, it will not manufacture or sell any
article infringing the copyright of Apple’’.

PC Volume 4 Issue 2
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The only Olivetti M24

MULTI-USER

SYSTEM

Offering exceptional value-for-money* the multi-
user M24R has been specifically designed for growing
businesses wanting the flexibility of computer power
throughout the office.

The powerfulmulti-user version of the OlivettiM24
has been specifically developed by Raindrop to handle
20, 40 or 85 MB of Winchester disk
storage internally (the basic M24 has
only 10 MB). Security back-up is provided
by an integral 45 MB Tape Streamer or,
if you prefer, by exchangeable 5 MB
Winchester disk cartridge — for total
reliability.

Under the powerful BOS multi-user
operating system the M24R provides a
totally expandable system with full file
and record locking, multi-level password
security, printer sharing, print spooling,
full concurrency and complete micro-
mainframe communications utilities.

The Raindrop approach gives you the computer
power for a number of users (up to 48 on the largest
system) to run several different computer-based jobs
simultaneously. So your word-processing can keep
going together with your spreadsheet without inter-
rupting your accounts or database.

-‘-A-l—l-.!.—*-. -uﬁ Ao b e

And the only place

to buy it.
8 GOLDEN SGUARELLOI_\IDON W1

PICCADILLY .

Ocmcus

Ralndrnp

BUSINESS SYSTEMS SUPPORT

01-734 1091

® Circle No. 127

r‘.h:l-

Applications packages range from
Word-processing, Spreadsheet and Inte-
grated Accounts to fully-fledged Produc-
tion Control. From Job Costing to retail
Point-of-Sale systems. From Electronic
Mail and Telex to Film Production and
Studio Accounting.

So if you're looking for a multi-user
business solution to boost your effic-
iency, the M24R from Raindrop provides
the answer.

Fill in the coupon or call us, and

we'll put you in touch with your nearest
Raindrop Service Centre.

*A typical M24R 4-user system with 20 MB
Winchester and 640 KB RAM including
workstations and high-speed printer would

cost around £6,850 ¢&x.van

| would like more information onhowto
computerise my business cost-effectively with
the M24R. MD10/85

NAME

POSITION

COMPANY__

ADDRESS

POSTCODE TEL

Workstations required: 1-4 D 5—12 D 13-48 [:l

Post to: MONIQUE NOQY, RAINDROP COMPUTERS LTD.
8 GOLDEN SQUARE, LONDON W1R 3AF




Bad habits

1 DO appreciate that the Open File
section in Practical Computing is
very much what we readers make
of it but two programs in the
December issue lead me to
question whether your monitors
are earning their keep. Poor pro-
gramming practices should either
be corrected or, at least, high-
lighted as a contribution to our
mutual learning process.

Line 310 of the Fractal
Generator on page 114 has a
Goto jump out of a For-Next
loop. Although this works on the
BBC Micro it is not permitted by
BBC Basic and is, in any case, an
unsound practice.

The WordStar Uploader on
page 125 ignores good Pascal
style by declaring items which are
clearly constants as variables and
then initialising them.

Agreed, many of these points
are a matter of taste, but
discussion of programming
techniques and style are a
valuable part of your journal.

PETER AMEY,
(via Telecom Gold).

Free IBM PC
software

IN THE article on IBM Freeware in
December’s Practical Computing,
I was surprised to find no
mention of IBM PC User Group’s
Software Library.

The group, which now has
nearly 4,000 members, pioneered
the introduction into this country
of Public Domain and User
Supported software for the IBM
PC and compatibles. Our first 15
discs of software were issued in
November 1983. Since that time
IBM PC User Group has built up
a library of over 2,500 programs
on some 130 discs, the contents
of which are listed in two 72-page
catalogues. Many of these
programs were contributed by our
own members.

IAN FRASER,

IBM PC User Group,
PO Box 593,

London SW1V 2PG.

Scots
surnames

1 HAVE been doing some work on
the approximate tepresentation of
surnames by a method quite
different from the one described
by Mike Lewis in your December
issue, using as my source the
Highlands and Islands Telephone
Directory. Some of his comments
need modification for this area.
In particular his figures for the

PRACTICAL COMPUTING February 1986

FEEDBACK

Qur 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.
Write to
Feedback, Practical Computing,

Quadrant House, The Quadrant,

Sutton, Surrey SM2 5AS

DATABASE
REALITIES

1 USUALLY read computer magazine editorials to find them jawing
away at some relatively obscure observation which I feel is designed
as a sop to minorities among their readers, but not so in your
December 1985 issue.

At last someone else has seen the truth! The vast majority of
‘micros are sold with a database of some sort which is then adapted to
do something which should be useful to the buyer. It’s like a buying
a car in a few big bits and putting them together later. If an expert
puts them together all the cars look alike and perform alike. If the
uset puts them together he hasn’t got the expertise to get the best
results. Just like cars, evety micro shop’s machines and programs are
the best and are always better than the Ford/Vauxhall/ Austin/
Volvo down the road. At least that is until the salesman changes his
pitch and then he suddenly sees the error of his past ways.

The whole purpose of a computer is for it to do something that the
potential user wants to do. But vety, very often the potential user has
absolutely no idea of what a computer can do. So what’s the answer?
Well, it’s pretty simple, you just have to find people who have been
involved in computers for some years and who also have many, many
yeats of practical, day-to-day, business applications. They should be
over 40 and be of at least middle-management experience.

This sort of person will be able to recognise situations which are
crying out for a computer. They should be able to pinpoint the jobs
which can be satisfied by a spreadsheet and also be able to offer
specialised softwate for the rest at a sensible price.

Sadly, there ate not a lot of computer salespeople who fall into
this category at present and I reckon we have eight to 10 years to wait
before they start arriving. When they do atrive we shall still have the
paradox of the car salesperson — that is, the whizzcar is the best
because it pays my wages.

So what we really need are computer companies who don't need to
do it to make a living and whose executives are over 40 with proven
tecords. I wonder if such animals exist.

Finally, wasn’t Compec interesting. You could have pushed a
wheelchair around without difficulty and the Software Section could
have been used for a pedal-car detby without upsetting anyone. If
you think about it, you will find it absolutely confirms your
Editorial.

ROD BUTTERWORTH,
Microplan Business Systems,
Leek,

Staffordshite.

lengths of British surnames are
too low here because of the high
incidence of names beginning
with Mac. Unless, of course, he
implies that Scots should be
classed as another nationality, a
notion which would command
plenty of support up here.

For this work it would be very
useful to have a count of the total
of unique surnames in which
Smith counts only once for all the
Smiths, and so on. As a worst
case I worked through the Macs
in the directory and got a count.
Since this meant going through

about 19,000 names it was fairly
tedious, and I thought that the
information might well exist
already. I therefore wrote to
British Telecom to ask whether it
has a figure for the total of
unique surnames held in its
directories, and a list of such
surnames for this area. After a
lapse of six weeks I got the
answers No and No.
HJ GAWLIK,
Muir of Ord,
Ross-shire.

()
ESD — again
IREAD the letter in Feedback from
Brian Hamer in your October
issue on electrostatic discharge
(ESD). We cannot provide
solutions but we can provide a
definable discharge problem for
our customets to solve. Schaffner
has been in the business of ESD
simulation for many years, so
there has been an awareness of
the potential problems for some
time.

As micro-clectronics become
mote commonplace in our lives
we must protect sensitive
components susceptible to ESD
both during assembly or in use.
ESD can be generated from many
sources but perhaps the most
common source is in the office
environment being generated
from synthetic materials used in
clothing, footwear and catpets.
How many of you have walked
across your office to a filing
cabinet and received a shock as
you discharge your potential
difference through the cabinet to
earth? The shock you receive may
be mildly unpleasant, yet can
lead to catastrophic failure in
sensitive electronic circuits.

In order to help the circuit
designer and manufacturers of
components and equipment,
Schaffner has developed test
equipment to simulate these
environmental shocks.

TOM LEAHY,
Schaffner EMC Ltd,
One Ashville Way,
Molly Millar’s Lane,.
Wokingham,
Berkshire RG11 2PL.

MAY I clarify a point made by Mr
Maguire in Feedback, December.
Mr Maguire very rightly identifies
the low level of static charge
which can damage integrated
circuits during handling — either
during manufacture or the service
of equipment. However, the
voltage levels in our experience
which affect micros during
normal use will tend to be higher
since some level of protection is
provided by the outer case of the

(continued on next page)




FEEDBACK

{continued from previous page)

computer and the operator’s
physical distance from the PCB.
The main objective of static
control computer protection is to
keep the operator’s voltage down
to below 500V, low enough to
exciude malfunctions such as lost
data, spurious signals, complete
crash, etc.
T J BURTON,
3M UK. plc,
Bracknell,
Berkshire.

BBC B +
problem

THE ARRIVAL of the Acorn BBC
model B micro did much to
encourage interest in the
potential of the computer as an
educational resource. Despite its
limitations, it caught the
imagination of teacher and pupil
alike, and much good-quality
software has been written for it..

Many teachers, in secondary
and, notably, primary schools,
have spent much time and effort
on attending training courses
where they have learned about
computers and how they may be
used to broaden the curriculum.
Much scarce funding has been
used to purchase peripherals and
software for use with the
machines.

There must be mixed feelings
then, that Acorn should quietly
axe production of the trusty B,
and replace it by the uprated and
much more expensive B + . While
one welcomes certain features of
the new machine, disturbing
questions are raised about the
development of educational
computing in the short to
medium term. Where a school
wishes to acquire an additional
machine to utilise its existing
software more fully, it will now
be supplied with a machine
which, it seems, will simply not
run much of the software base —
including it would appear some
of Acornsoft’s own products. This
can only be a blow to plans for

'BASIC BENCHMARKS

BM1 BM2 BM3 BM4 BMS
Atari 520ST — 68000 0.9 2.8 5.8 6.5 7.2
Sinclair QL — 68008 1.9 5.4 9.3 9.1 11.8
IBM PC — 8088 1.3 4.8 11.8 12.2 13.4

BMé6 BM7 BM8 Av.
13.7 20.4 5% 8.1

24.0 42.4 20.7 15.6
23.6 37.6 36.6 17.7

further integration across the
school, and to the confidence of
those teacher-leaders whose
attempts to persuade often
unwilling colleagues are suddenly
undermined.

At this college, we are
attempting to compile lists of
existing software where the Acorn
B + seems incompatible with its
predecessor in order to deal with
many enquiries from schools
whose staff find that their newly
acquired possession simply
appears not to work. We should
be grateful to any of your readers
who would send details of their
experiences in this matter.

G J FORSEY & D COUSINS,
Gwent College

of Higher Education,
Allt-yr-yn Avenue,

Newport,

Gwent.

520ST
Benchmarks

1 RECEIVED the Atari 520ST Basic
on disc at the end of November,
and ran the standard Benchmarks
— see table above. The average
speed of 8.1 seconds is quite
respectable for a £750 system,
especially considering the 520ST
holds several windows on-screen
while running the routines, and
has to switch from the command
window to the output window.
This is a bigger overhead than
using a line editor on a character-
mapped screen as on, say, the
IBM PC.

When both the operating
system and Basic are finally
committed to ROM, further
optimisation should mean the
final Benchmarks are slightly
quicker.

Incidentally, the Basic disc also
includes, free, the ST Writer

word processor and manual. This
is a 16-bit version of the excellent
Atariwriter program familiar from
the eight-bit range. Extra features
allow toggling between black on
white text and reversed out, and
between screens of 78 characters
by 25 lines and by 40 lines. In
the latter, 37 lines are very
legible, editable text.
JACK SCHOFIELD,
Sutton,
Surrey.

]
Hicups
THE HITACH! MBE-16002 PC is no
longer supported by Hitachi with
software. Any request for such
support will be referred to a
software company. Couple this
with the fact that many of those
that bought the Hitachi
computer did so on the under-
standing that it was compatible
with the IBM PC, which is not
entirely true, and you will begin
to see why it is that some of us
users of the Hitachi PC feel that
we have not been treated too
well.

Hitachi seems to have washed
its hands of its machine. Meaning
no more development, confining
all users to a limbo. One such
user is currently endeavouring to
return his machine to the
supplier because it is not what
they said it was. Another even
wrote to Japan for information of
a MPE-3700 light-pen as he got
nowhere with the U.K. head
office. He has had no response
with that attempt either. 1
understand now that there is no
light-pen.

The pity is that the machine
itself is pretty good. What is
needed is some support. Not a
lot will happen if the users of this
machine do not come together to

make it happen. So there is

| Hicups. For want of a better

expression, it is a user group for
the Hitachi MBE-16002 PC.

Hicups is not a software
company. We are a group of
people trying to realise the
potential of our systems. This
ideal can be achieved by all users
sharing experiences and helping
one another.

Another way to get more from
our computer, being a 16-bit MS-
DOS machine, is to plunder the
treasures of the PDL. Even here is
a problem. Much of this rich
source will not run on the Hitachi
PC. But for a small covering
charge, we can now make
available programs from our
library of some 30 discs.

BRUCE AINGE,
Hicups,

Foxberry House,
16 Foxberry Road,
London SE4 2SP.

New BBS

WE HAVE just started the PD
Software Library Fido system, a
24 hour free system, running at
300/300 baud. Situated in East
Grinstead, Sussex, the number to
call is (0342) 315636. The Sysop
is Rod Smith.

The board is mainly intended
for CP/M, MS-DOS and IBM PC
users but also has an area for BBC
and Amstrad, Several megabytes
of public-domain software are
available for download. As well as
the normal message facilities, a
special help wanted and help
offered message area is provided
for beginners and people with
technical problems. Other baud
rates may later be supported if
demand is great enough.

ROD SMITH,

Public Domain Software Library,
East Grinstead,

Sussex. [K¥

Hi, SHIRLEY— HOW ARE YOU
DOING WITH THE 1BM PC?
A LITTLE BEAUT, EH?

)

YOu CAN BEAT

I DON'T RECKON

FOR COMPATIBILITY ..

69

TS A BIT
TJoo
COMPATIBLE,
IF YOU ASK
ME . ..

tT

)

... ITS JUST ASKED
ME WHAT I'M DOING
AFTER WORK
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This is the
sizeof
paper taken
by
Epson’s new
P-80
printer.




Elvm‘@ MICRO-RENT
RENT ONE!

APRICOT SIRIUS IBM PC J

MACINTOSH

PER WEEK*

Renting a microcomputer from Micro-Rent, you save time, save
money - and save being overtaken by new developments. “Prices quoted are based on 3-month rental, excluding VAT

It d fact that le who b i
Gissatisfied with it within s months, and most morc's are CALL TODAY
obsolete within a year. So renting is the obvious way to save your 01 -833 2531

money, and keep up-to-date.

Micro-Rent offers you the best terms, the fastest service, and the 127 Cloudesley Road, MICRO-RENT
best advice - plus printers, monitors, hard disks - even some London N1 OEN.

Silitvgre it veu nogc® NEW MIDLANDS OFFICE - 0908 642 614
Rentals for any period from one day to two years, and leasing for

longer periods with complete flexibility and minimal commitment. APPLE - APRICOT - IBM PC, AT, XT - SIRIUS
Ex-rental machines often available for purchase at reduced prices. MACINTOSH - OLIVETTI - COMPAQ - OSBORNE

E High-quality laser printing from your disks - phone for details
RENT FROM MICRO-RENT =

® Circle No. 144

1.8$.€. offers the COMPLETE
package on PEGASVUS Software

*Lowest Prices

CALL IMMEDIATELY FOR BEST UK PRICES.

*Hot Line Phone Support
— For as long as you operate the system
— Licence ensures you are automatically informed of upgrades/enhancements

*Comprehensive Training
— At your premises by experienced personnel
— On Site support contracts available

*Free Delivery
— By Courier to your door GUARANTEED within 72 hours or Installation by our systems experts

*Lowest Hardware prices GUARANTEED
— To ensure that you purchase the correct system for your business we advise independantly on hardware.
Examples:
APRICOT XI10 £1995
IBM XT 10MB £2850
OLIVETTIM24 10MB £2650 (Fully IBM compatible)
COMMODORE PC2010MB £2100 (Fully IBM compatible)

*Dealer Enquiries Welcome
—  We will supply dealers and offer support and training to the dealer or their customer.
Call us today — you won’t find a better deal in the U.K. ISC are a premier authorised dealer for
Pegasus software.

ISC LIMITED
Graphic House, 88 Waveney Road, St lves, Cambridgeshire. Telephone: 0480 300533
(Prices are exclusive of VAT)

® Circle No. 145
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PAPER
FEED

ON
LINE

POWER

EPSON rF-80

This is the
size
of the P-80.

Which Computer Show

stand 435.

Your eyes do not deceive you. (And no, we haven't cheated
with the picture.) '

The P-80 really is that compact.

You can pop it in your briefcase and use it anywhere you like.
(At only just over 1kg, it certainly isn't a pain in the arm to carry.)

Yet the P-80 and its sister the P-80X boast all the important
functions of much larger printers.

The print quality is actually superior to that of most dot matrix
printers, with the P-80X in particular producing very clean, sharp
print for reports and letters.

What's more, they are both far quieter than most other
printers, since they gently apply the print by thermal transfer.

Of course, the big question is: how much are they? Fortunately,
the answer is not so big. The P-80 costs £160 and the P-80X £250
(both excluding VAT).

Interested? Then here’s a little space for you to fill.

Please send me the small print on these small printers (P-80 and: P-80X).

® Circle No. 131
Name

Company
Address

Tel No. BPC 2

To: Epson (UK) Ltd., Dorland House, 388 High Road, l ‘
Wembley, Middlesex HA9 6UH. Tel: 01-902 8892.
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: ~ THESPRITE FAMILY OF MICROCOMPUTERS, FROM JAROGATE

SPRITE WORKSTATION

At | DHTTY Y % | n}
g!l OI I('Ilyl":l!lill Vi

|

SPRITE MULTISTATION

SPRITE POWERSTATION

* PC-DOS and Concurrent % Concurrent CP/M and % Microsoft XENIX operating
CP/M PC mode system

%* Expandable memory * Expandable memory % Expandable memory

* Full expansion options % Full expansion options % Full expansion options

% [IBM* compatibility * High speed networking * Full Ethemet capability on

* Mainframe communications software release
% [BM PC-AT* bit compatible
'ALL MACHINES UTILISE AN INTEL 80286 PROCESSOR AT 6 OR 8 MHz WITH A 256K DISC CACHE

Our computers aren’t meant to compromise or
cut corners; they’re meant to work. The technology
built into these machines makes them immensely
capable, and our designs exploit that potential to
the limit.

Unlike some.

As a result, we believe our SPRITE microcom-
puters to be the best there are, in terms not only of
performance but also price. Each of our machines runs
an 8MHz 80286 chip in an environment which really
puts it through its paces; the added feature of an
wntelligent disc cache makes each member of the
SPRITE FAMILY incredibly fast.

And that’s only the start. To some of the most
sophisticated internal architecture ever devised, we

have added all the networking and expansion facilities
that anyone—in the foreseeable future—is likely
to need.

We have constructed a family of microcomputers
to serve the entire range of market needs, from a super-
high specification desktop ‘workstation'to the unlimited
horizons of an integrated Xenix system: prices start
from £5,995, and these machines can be configured
to suit your needs exactly We've also given the back-up
of a one-year on site warranty to each product and
support our dealer network extensively,

And all with one aim: to give the end-user the

product they want, and not just the product we want
to sell them. No compromises, just quality.

= To find out more about the SPRITE FAMILY of advanced microcomputers, send a letterhead or busjness card to:

Jarogate Ltd., Unit 2, HQ3, Hook Rise South, Surbiton, Surrey KT6 7LD.
Tel. 01-391 4433 Telex 8950511 ONEONE-G ref. 13114001
‘Where possible, please indicate your system size and requirements. This will help us to give you more precise

information about how SPRITE can help you.
* |BM and IBM PC-AT are trademarks of International Business Machines.

® Circle No. 139



HARDWARE NEWS

Low-cost
comms for
the home

HOME MICRO users are in luck, as a
wave of vety low-cost modems,
complete with the necessary
communications software, has just
hit the market.

Pace is selling a complete
hardwate /software comms pack-
age for the Amstrad 464, 664 and
6128 machines. For £150 you geta
serial interface and ROM board,
a Pace Nightingale multi-rate
modem, and communications
software based on the BBC Comm-
star package.

With this setup you should be
able to access both 300 baud ASCII
text services such as Telecom Gold,
and 1,200/75 baud viewdata
services such as Prestel. Contact
Pace Micro Technology, Juniper
View, Allerton Road, Bradford
BD15 7AG. Telephone: (0274)
488211.

A similar all-inclusive hard-
ware/software combination is also
available for BBC wusers from
Datastar. This time you get a
multi-speed Magic modem and
Commpanion software for £99,95
including VAT. This combination
is again capable of both viewdata
and ASCII comms, and the ROM-
based softwate includes a CET tele-
software downloader. Contact
Datastar Systems, Unicom House,
182 Royal College Street, London
NW1 9NN. Telephone: 01-482
1711.

Commodore users are not left
out. Miracle’s 64 Multimodem
works with the 128 as well as the
64, and connects to the carcridge
port. Again, it comes complete
with software for both viewdata
and ASCII text, while the modem
is a multi-rate one with auto-
dialling. The price is £98.50.

Contact Miracle Technology
(UK.) Lid, St. Peters Street,
Ipswich IP1 1XB. Telephone:

(0473) 216141.

HALF-HEIGHT
BERNOULLI

APSTOR'S new 20Mbyte disc-drive
unit for the Apricot, IBM and
other MS-DOS micros uses Bemn-
oulli technology. The £3,450 unit
has two half-height 10Mbyte drive
units stacked either horizontally or
vertically. Unlike a conventional
hard disc, the Bernoulk data cart-
ridges ate removable, so that you
can keep several backups.
Bernoulli technology offers- an
alternative to the ubiquitous
Winchester hard disc, with com-
parable capacity and speed. Data is

stored on a flexible recording
surface inside a hard plastic
cartridge. But a Bemoulli cartridge
is .not the same as an ordinatry
floppy disc since the recording
medium floats on a cushion of air
as it spins inside the cartridge. This
reputedly endows Bernoulli drives
with considerable shock resistance.

Details available from Apstor
Ltd, Unit 5, Victoria Road Trading
Estate, Portslade, Brighton, Sussex
BN4 1XQ. Telephone: (0273)
422512.

HARDWARE
SHORTS

® Flexibuffer is a high-
capacity printer buffer for
Epson FX'and LX series
printers and 80-column IBM
matrix printers. It fits inside
the printer in place of the
Epson serial board.
Flexibuffer comes in several
different sizes offering
between 8K and 265K of
buffer space, with prices
ranging from £79.50 to £203.
Contact Gram Business
Systems Ltd on {0622)
679595.

®BBC users who have over-
extended their systems might
be interested in an additional
power-supply unit from Pace.
The £39 unit plugs
independently into the mains
and gives you four more
BBC-type output sockets.
contact Pace Micro
Technology on (027 4)
488211.

Cheap

Laser sheet feed

ONE DRAWBACK most of the
popular laser printers is their
slightly limited paper handling.

- Despite a top speed of eight pages

a minute, most come with just a

single 100-sheet input tray. Laser

Feeder is a fix for the problem.
For £1,190 it gives you two

200-sheet input trays and a
50-envelope magazine. Another
model has six input trays.

For further details contact
Mekom Computer Products Ltd,
Enfield Hall, Enfield Road,
Edgbaston, Birmingham B15
1QA. Telephone: 021-454 2288.

Unix for
education

TORCH is dropping the price on its
Unicorn Unix system for BBC
educational users. The Unicorn is
an add-on box for the BBC
computer. Inside is one floppy
drive and a 20Mbyte hard disc,
together with 1Mbyte of RAM and
a 68000 processor.

For £3,995 you now get the

THE FIRSTQUAD printer scheduler
lets you share one, two or three
printers between up to 16 users.
Firstquad costs £1,300 and works
with IBMs, Apricots, BBCs and
most other common micros. It is
designed to let you mix different
brands of computer without
difficulty. The unit has 16 serial

Printer scheduler

pOIts to connect your computers,
plus three serial and one parallel
port, for the printers or plotters
you want to share.

Contact Director Computer
Products Ltd, 39 Clarence Square,
Cheltenham Spa, Gloucestershire
GL50 4JP. Telephone: (0242)
520297.

Unicorn  box itself plus Unix
System 3 software. The price also
includes terminal software on’
ROM for five BBC work stations, as
most users will probably want to
use the system with either the
Econet or Torchnet local area
network.

Details from Torch Computers
Ltd, Abberley House, Great Shel-
ford, Cambridge CB2 S5SLQ.
Telephone: (0223) 841000.  [K#§

Epson PX-4

THE EPSON PX-4 is a battery-powered
CP/M machine similar in spec-
ification to Epson’s popular PX-8.
Although it has been on sale for
some time through specialised
dealers, is only now being made
available more widely. Prices for
the A4-sized machine with 64K of
memory start at £575, not
including software.

Compared to its better-known
PX-8 sibling, the PX-4 has a
smaller display, of eight lines by 40
columns. But it does have a

portable

quicker 3.7MHz processor. The
space freed to the right of the
narrower display can be filled with
a variety of options: 40-column
printer, digital multimeter, micro-
cassette deck, built-in modem or
an extra 64K of RAM or ROM.
This flexibility makes the PX-4
ideal for specialised applications.

Contact Immediate Business
Systems, 3 Clarendon Drive,
Wymbush, Milton Keynes, Buck-
inghamshire MK8 8DA. Tele-
phone: (0908) 568192.
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Speed, Power, Price.
The Turbo Pascal Family.
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The industry standard. with more than 400,000 users worldwide, Turbo Pascal Is the industry’s de facto standard. Turbo Pascal is praised by more
engineers, hobbyists, students and professional programmers than any other development environment in the history of microcomputing. And yet, Turbo Pascal
is simple and fun to usel

Jeff Duntemann, PC Magazine: “Language deal of the century... Turbo Pascal: It introduces a new programming environment and runs like magic. ”

Dave Garland, Popular Computing: “Most Pascal compilers barely fit on a disk, but Turbo Pascal packs an editor, compiler, linker, and run-time library into just
29K bytes of random-access memory.”

Jeremy Pournelle, BYTE: “What I think the computer.l’ndustry is headed for: well documented standard, plenty of good features, and a reasonable price.

Portability. Turbo Pascal is available today for most computers running PC DOS, MS DOS, CP/M 80 or CP/M 86. A XENIX version of Turbo Pascal will soon be
announced, and before the end of the year, Turbo Pascal will be running on most 68000 based microcomputers.

Searching and sorting made simple

The perfect complement to Turbo Pascal. it contains. Turbo-Access, a powerful implementation of the state-of-the-art B+tree ISAM technigue:
Turbo-Sort, a super efficient implementation of the fastest data sorting algorithm, “Quicksort on disk”. And much more.

Jerry Pournelle, BYTE: The tools include a B+tree search and sorting system. |'ve seen stuff like this, but not as well thought out, sell for hundreds of
dollars”.

Get started right away: free database! Included on every Toolbox disk is the soures code to a working data base which demonstrates how powerful

0
«\3“6 p°
O
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and easy to use the Turbo-Access system really is, Modify it to suit your individual needs or just compile it and run.

Remember, no royalties!
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High Resolution monochrome graphics for the IBM PC and the Zenith 100 computers

Dazzling graphics and painless windows. The Turbo Graphix Toolbox will give even a beginning programmer the expert’s edge. It's a complete
library of Pascal procedures that include:

— Full graphics window management.

—Tools that will allow you to draw and hatch pie charts, bar charts, circles, rectangles and a full range of geometric shapes.
— Procedures that will save and restore graphic images to and from disk.

— Functions that will allow you to precisely plot curves.

—Tools that will allow you to create animation or solve those difficult curve fitting problems. And much, much more....

No sweat and no ro yalties. You may incorporate part, or all of these tools in your programs, and yet, we won't charge you any royalties. Best of all, these
functions and procedures come complete with commented source code on disk ready to compilel

All you need to build your own word processor 96%

Full-featured word processor included. It looks and acts like Word Star™ — buts it’s freel And because complete source code is included,
you can modify it yourself Into your ideal.

Windows in your programs. The Editor Toolbox lets you see several documents — or parts of the same document at once. You can incorporate the same

capabilities in your programs.

Detailed manual. You get a 200-page manual that tells you how to integrate the editor procedures and functions into your programs.

From Start to Finish in 300 pages.
Turbo Tutor is for everyone, from novice to
expert. Even if you've never programmed
before, Turbo Tutor will get you started right
away. If you already have some experience
with Pascal or another programming
language, Turbo Tutor will take you step by
step through topics like data structures and
pointers&;f you’re an expert you'll love the

Turbo Pascal
FAMILY

Carefully Describe your
Computer System!

Mine Is: — 8 bit _ 16 bit
luse: — PC-DOS — MS-DOS

Please send me:

programming

you cunning devill). Irresistible.

Bristol Micro Traders distribute the complete range of Borland
products, including Sidekick at £39 (£59 for not-copy- pr(?tecteq and
Macintosh versions), Reflex; The Analyst at £69, and Turbo Lightening at

£69.

We also supply other programmers tools, especially those for the |
language C. Write or call (0272) 279499 for more information.
Dealers, volume buyers: please call.
Turbo Pascal is a registered trademark of Borland International. Inc.

4

|
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I
sections Getailing subjects such as “how to | | Quantity CPIM 80 — CP/M 86
use assembly language routines with your My computers’ namelmode Is:
Turbo Pascal programs.” : Pascal 3.0 £49____ y P
7
A must You'll find the source code for all | | Rezcall5087 £79__ The disk size l use Is:
the examples in the book on the | | Pascal/lBCD £79, , o -
accompanying disk ready to compile. Turbo | O3 Q3% 5% 08
Tutor might be the only reference on Pascai I Pascal/8087 & BCD  £89___
and programming you’ll ever need. | Graphix Toolbox £39 o=
: Database Toolbox £39________ Shipping Address:
The games you can play and 00 5 I Editor Toolbox £49__
replay, revise and rewrite — but Q Q " T -
cannot resist. Chess. The ancient \) 0 | utor —_ City:
Japanese board game of Go-Moku. Bridge. ‘ & Gameworks £49
And a manual to take you step by step 6 | o Postal Code:
through each, so that you can study “ | i
techniques and analyse | o DN pD | NOT COPY-PROTECTED o
game, strategies (and even rig the games, 50 S NOTE: Turbo Editor Toolbox and Turbo
| Gameworks are avallable for the IBM PC and true-
I Totalenclosed (UK add 15% VAT) compatibles using Turbo Pascal 3.0 ONLY.
|

Amstrad prices are £5 higher

These prices Include shipping within the UK, but
not VAT and local taxes.

Elsewhere In Europe, add £1 per item. Outside
Europe, £5 per item.

Official orders accepted from PLC’s,
government and education authorities only.
Outside UK: make payment by bank draft
payable in pounds sterling.

| Send chequel/P.O. to Bristol Micro Traders, Borland Sales Group, Maggs House, 78 Queens Road,
] Clifton, Bristol BS8 10X
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SOFTWARE NEWS

FLEET STREET EDITOR does for low-
cost machines like the BBC Micro
what Aldus Page Maker does for
the Mac. It lets you create news-
paper-style pages from your
existing word-processor files. The
program costs £39.95 including
VAT for the BBC. Versions for all
the Amstrad machines and the
Commodore 128 are also being
developed.

The BBC version lets you type
new text straight in or use existing
View or Wordwise files. You
divide your page, which can be up
to A4 in size, into a series of

columns or boxes, and then flow
the text into them. You can add
headings and graphics, and change
type styles on the page.

Fleet Street Editor comes with a
built-in library of 600 pre-drawn
graphic images, but you can also
draw new ones or incorporate them
from other popular BBC packages.
You output finished pages to an
ordinary dot-matrix printer; most
of the common ones are supported
by the program.

While Fleet Street Editor is not
yet up to the standard of the more
expensive existing Mac or IBM PC

LOW-COST PERSONAL
PUBLISHING PROGRAMS

packages, the BBC version will
probably appeal to many people
who. want to product things like
postets, newsletters and pre-
sentation aids.

Clearly Mirrorsoft thinks there is
a future in this type of personal-
publishing package. It is already
working on morfe ambitious
software for the Apricot, IBM PC,
Atari ST and Commodore Amiga.
The packages for the MS-DOS
machines are scheduled for com-
pletion this spring, and those for
the 68000-based machines in the
summer.

Fleet Street Editor includes 600
ready-made images.

These packages will be more up-
market than the sort of software
Mirrorsoft concentrates on at the
moment. According to the
company the personal-publishing
packages will probably interface to
proper phototypsetting equip-
ment in addition to laser printers
and standard matrix printers.

Contact Mirrorsoft Ltd, Freepost
BS4382, Paulton, Bristol BS18
5BR. Telephone: 01-377 4644.

Amnesty
for

WordStar
pirates

MICROPRO is offering an amnesty to
all end-users who possess illegal
copies of WordStar. For £40 a disc
it will swap dodgy copies for the
real thing with no questions asked.
Paradoxically the move reflects
increasing confidence that unauth-
orised users can now be success-
fully prosecuted under the new
Copyright (Computer Software)
Amendment Act.

According to Robin Oliver,
Managing Director of the
American-based Micropro’s U.K.
operation, much of the illicit
copying has been taking place in
medium and large companies. He
says that many users have not
realised that what they are doing is
illegal: *‘We do not wish to get
involved in prosecuting such
people, and would like to offer
them a chance to ‘make it legal® .

This offer applies to all versions
of WordStar, irrespective of the
system. Once users have a legit-
imate copy they can then get all
the benefits of properly registered
users, including the right to apply
for software updates.

In a related move, Micropro has
announced a network-licensing
scheme for WordStar 2000, its top-
of-the-range IBM word processor.
Users will be able to buy additional
copies of the £465 program for use
on local area networks at less than
half the price.

Contact Micropro International
Ltd, Haygarth House, 28-31 High
Street, London SW19 5BY.
Telephone: 01-879 1122.
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BBC printer utility

FONTWISE gives high-quality print
and 10 extra print styles to BBC
users with Epson-compatible
printers. The print utility costs just
£12 and works with the Wordwise
and View word-processing

programs and with straight ASCII
text. For further details contact
Clares Micro Supplies, 98 Middle-
wich Road, Rudheath, Northwich,
Cheshire CW9 7DA. Telephone:
(0606) 48511.

SPI dis-integrates
Open Access quartet

SPI is about to launch a new version
of Open Access, this time as a set of
four separate modules. The ann-
ouncement represents yet another
sign of the shift away from giant
do-everything packages. The
original, integrated six-in-one
product will still be available, but
Software Products International
recognises that many users now
prefer to buy simpler stand-alone
products as they need them,
perhaps integrating them later.
The new modular family is
called Access Four. It consists
of spreadsheet, database, word-
processor and network-manager
modules, the last of which is des-
igned to allow several users to
access the system on a PC network.
When Open Access was
originally launched in 1983, was
one of the first of the big inte-

~ grated packages, and has proved

one of the most successful. Among
its strong points is the ability to

handle large amounts of data

without becoming memory-
bound.

Contact Software Products
International, 13 Horseshoe Park
Estate, Pangbourne, Berkshire
RG8 7JN. Telephone: (0735)
74081.

Logo on
the Mac

LOGO is now on the Mac.
Microsoft's Mac version of the
popular education language was
developed by Logo Computer
Systems Inc., and so has the
approval of Logo guru Seymour
Papert. The price is about £200, or
£145 to educational users.
Contact Microsoft Ltd, Excel
House, 49 De Montfort Road,
Reading Berkshire RG1 8LP.
Telephone: (0734) 500741.

AMSTRAD
SHORTS

® Compsoft Delta is available
to Amstrad PCW-8256 users
for £99 including VAT. Delta
is a powerful relational
database which allows you to
have up to eight files open at
a time. Contact Newstar
Software Ltd on (0277)
213218.

@ Poly Print gives the printer
which comes with the
Amstrad PCW-8256 another
10 typefaces. It does not
work with documents created
with the current version of
Locoscript, the WP which is
bundled with the Amstrad,
but comes with its own built-in
text editor and will work on
all normal ASClI files. Poly
Print costs £29.90 including
VAT from Newstar Software.
®The Cracker is the first
spreadsheet with integrated
graphics for the Amstrad
PCW-8256. if you have data
in DIF or dBase format it can
read it too. The program
costs £49 including VAT from
Newstar Software. An IBM
PC version is available for
£98.

@ Digital Research is
supporting both the Amstrad
PCW-8256 and 6128
machines with low-cost
versions of CBasic, Pascal, DR
Draw and DR Graph. The
Pascal is Pascal MT+, a full
version of the structured
business and educational
language. DR Graph is a
business-orientated chart-
making package. All four
products cost £49.95 each,
including VAT. Telephone:
(0635) 35304.
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- PC COMPATIBLES.
WE GIVE YOU MORE
THAN A LOW PRICE

At £995, our full feature COMPRO 88 is probably
the best value PC compatible on the market.

But we all know that successful computer
buying is more than looking for the lowest price.

You want support. We'll give you 24 hour
nationwide response, on-site maintenance.

You want memory. We'll give you 640K as
standard (without using valuable slots).

You want capacity. We'll give you a choice of
hard-disks, up to 70Mbytes with tape back-up to match.

You want reliability. We'll give you superb engineering
— built by us in Britain.

Yes, We'll give you more, all down the line.

PCM1 (illustrated) 640KB. 8 slots. Dual, half height 360KB floppy disks. Keyboard.
Mono graphics/printer card. Mono monitor. £995.
Range of twelve machines aiso includes ... 10MB at £1395. 20MB
iy system with 20MB tape back-up at £2315. And colour option with colour monitor,
colour graphics card/paraliel port at £160 extra. Prices excl. VAT, correct at time of

MPRO

Computoprocessing Limited

Telephone: 01-439 1819

195/197 Wardour Street London W1V 3FA

> |
5%4"s
4 disks

Pricesperboxof 10 14 59 1024 2549
* Unbranded, full specification disks SS/D(SXC‘AVBAITp)i 790 740 720 705
TN rers DS/DD 48 tpi 990 920 890 860

; DS/QD 96 tpi 13.90 13.10 12.80 12.60

* Hub rings
* Envelopes, labets, w/p tabs Add £7.95 for Economy 50 Storage Case

* Full no-quibble guarantee

31/2" disks

* Recommended for
BBC, IBM, Commodore, Apple etc

ss £2.20
ps £2.99

* Double Density,

Pricesperboxof 10 14 59 10-24 2549 . .
(excl VAT) suitable for single density use
Single sided 135tpi 22,90 21.50 20.80 19.90

Double sided 135 tpi 29.90 27.90 26.80 25.80 d
Free Delivery

Add £1.99 per box if Seel0 Library Case is required

"
S 3 disks £2.99
34" Seeld Library case .30
D = Pricesperboxof 10 14 59 1024 2549
5% Seeld Livarycase 230 {excl VAT)
Exec. 50 Stge case. lock 15.95 CFZ 2990 28.90 27.90 26.90

Exec 100 Stge case. kock ]

Single disks £3.50 each 5 off £3.20 each
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Cross Compilers to produce .

ROM code
Core (buy only once) £250
Targets (each) £175

6502,6511Q, 6800, 6801/3, 6809,
68000, 280, 8080, 8086, 1802, 28,
99xxx, LS111

FORTH83 HS/FORTH
1 megabyte programs, graphics,
floating point, assembler,
strings

MPE-FORTH/09 for FLEX or
0S9
Editor, assembler, full system
integration, cross compilers
available.

1. Allprices include 2nd Class delvery {U.K. mainiand) but exclude VAT, For urgent deliveries piease telephone

fot defiverycharges  overseas add £5 per 100 disks or part thereof for ait freight [BARCLAYCARD!
2. Telephone orders can be accepled from Government bodies, schools, elc, o with a VISA card. V’SA

3. Send cheque made payable 1o *1DS Computer Supplies™, with order ta the address below. Don't torgetihe

v PO—

IDS Computer Supplies
Dept SO 15 Darin Court Crownhill Milton Keynes MK8 0AD  Telephone {0908) 569655

MicroProcessor
Engineering Ltd
21 Hanley Road, Shirtey

We are the Forth specialists, we also
stock alarge range of books, listings,
and implementations for machines

ranging from Amstrad to Atari ST, 1
Southampton SO1 5AP F\ N
il FClaPOEY Tel: 0703 780084
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IBM NEWS

MULTI-USER dBASE Iil

ASHTON-TATE has shown a mulu-
user version of dBase III at the
Comdex exhibition in Las Vegas.
Called dBase III Plus, the new
version of the top-selling database
package will allow several users to
access the same data simul-
taneously.

dBase III Plus is scheduled to go
on sale in the U.K. early this year.
The £595 program will replace the
existing dBase III product for both
single and multiple users. Ashton-
Tate believes that stand-alone
users may later want to transfer
their dBase-written applications to
a network, and dBase III Plus will
allow them to do this.

The new version funs on a

minimum stand-alone configu-
ration of one 256K floppy-based
IBM PC. To use it with a Novell or
IBM PC local area network you also
need to get the new dBase I LAN
Pack. This costs £795 and allows up
to three additional PCs to access
the same data.

As well as multi-user capacity,
dBase III Plus offers several major
enhancements over the existing
package. These include pull-down
menus to assist new dBase users,
quicker sorts and better debugging
facilities. Some 50 new comands
have been added to the dBase
language, and there is a new
query-by-example front end for
browsing through data.

Existing dBase III users will be
able to upgrade to the Plus version
for £99; dBase II and Friday users
can upgrade for £220.

This new product announce-
ment follows on from Ashton-
Tate's recent acquisition of Multi-
mate. The U.S.-based company is
now probably the second-largest
micro software company after
Lotus. Its product line-up for the
IBM PC now consists of dBase I,
dBase III Plus, Framework Ii,
Friday and various versions of
Multimate.

Details from Ashton-Tate
(U.K.) Ltd, - Oaklands, 1 Bath
Road, Maidenhead, Berkshire SL6
4UH. Telephone: (0628) 33123

Sirius/IBM
machine

FULL IBM compatibility and the
ability to run Sirius software is
offered by the Victor VI. This is
more of an achievement than it
sounds because the 5.25in. floppy
discs on a Sirius or Victor 9000
series machine rotate at varying
speeds depending on which track it
is reading, whereas on the IBM PC
the speed is constant. The Victor
VI drives can do either; you just
put a disc in and leave it up to
machine to work out how to read
it.

In other respects the Victor V1is
a fairly conventional 8088-based
PC clone. In twin-floppy con-
figuration it costs £2,795, while
10Mbyte, 20Mbyte and 30Mbyte
hard-disc versions are also available
with prices starting at £3,995.

The twin-floppy Victo; V1.

More details from Victor Tech-
nologies (U.K.) Ltd, Unit 1, Valley
Centre, Gordon Road, High
Wycombe, Buckinghamshire
HP13 6EQ. Telephone: (0494)
450661.

DOS books

THREE GUIDES to DOS have been
published, and two are British.
Introduction to PC-DOS by Bob
Eager is one of the IBM Personal
Computer Series from Addison-
Wesley, and it costs £11.95. Five
British PC books are scheduled or

published already, and there
should be more. The ISBN is 0 201
14529 4. Telephone: (0734)
794000.

MS-DOS — Anr Introduction is
by Matk Adams, published by
Century Communications at
£9.95. The ISBN is 0 7126 05541.
Telephone: 01-240 3411.

The American book is PC-DOS:
Introduction to High-Performance
Computing by Peter Norton of
Norton Utilities fame. It is also
suitable for beginners. It is pub-
lished by Prentice-Hall Inter-
national at £16.95, ISBN 0 89303
752 4.

A M Stearns returns to PC roots

A M STEARNS’ Great Communicator
is a fast AT clone built around the
Intel 80286. It is constructed in an
unusual way for an IBM com-
patible: instead of adopting the
usual motherboard/card-slot
method, all the circuitty is on
cards, including the CPU. This will
sound familiar to devotees of the
old S-100 bus systems.

A M Stearns claims this return to
the backplane approach makes it
easier for the user to keep the
hardware up to date. Five slots on
the system are free to take con-
ventional IBM A~ or XT-format
cards.

A Great Communicator system
with a 20Mbyte hard disc, one
floppy, 512K of RAM and amber
monitor costs £4,550, which is
slightly cheaper than the equiv-
alent AT. A M Stearns is also

backing a rental scheme under
which the same configuration
would typically work out at around
£189 a month. Among the more
unusual options available are an
A4-size monochrome monitor

The Great Communicator adopts the backplane approach.

which shows a full 66 lines of text.
Contact A M Stearns Ltd, AM
International, Maylands Avenue,
Hemel Hempstead, Hertfordshire
HP2 7ET. Tel: (0442) 42251.

(More news on page 19)

IBM
SHORTS

® SB-Writer adds word-
processing and mail-merging
functions to Lotus 1-2-3. SB-
Writer costs £72.50 from
Systembuild of Cambridge.
Telephone: (0778) 344388.

® Sign-Master is an easy-to-
use presentation-graphics
package designed specifically
for producing text signs,
slides and overhead-
projection film. It has seven
built-in character founts and
a symbol library, and works
with most printers and
plotters. The price is £218
from P&P. Telephone: (0706)
217744,

® Version 3.31 of the popular
Multimate word processor
supports the HP Laserjet
printer and has a quicker
built-in spelling checker. It
costs £450. The Multimate
On-File add-on gives
Multimate improved mailing
and recording-keeping
abilities. It costs £110 and
works with version 3.30 and
above. Contact First Software
on (0256) 463344,

® Release 2.1 of Supercale 3
gives the well-known
integrated spreadsheet the
ability to handle more
memory and make full use.of
the IBM Enhanced Graphics
Adaptor card. Colour printers
are now supported, allowing
you to produce presentation
graphics with the £360
package. Details from
Sorcim/IUS. Telephone;
(0753) 77733.

® Microsoft has released
Pascal, Fortran and Cobol
compilers for its Xenix 286
operating system. Microsoft
already offers Basic and C for
the Unix-like operating
system designed for Intel
80286-based machines.
Details from Microsoft on
(0734) 500741.

® Opus Supplies is selling a
Qume daisywheel printer
complete with twin-bin sheet
feeder for £995. The 40cps
printer comes already fitted
with an IBM interface. Details
from Opus Supplies Ltd on
(0737) 65080.
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Which Boat Are You In?

= Super-Micro <
—_— N\ \ A
\@\w@\
HYPER-\&
MICRO

g o=
< A

A simple and fair analogy to the choice of muiti-station computers, ‘one-to-one’ relationship between the number of users and
wouldn’t you say? processors and on perfect co-ordination amongst the users; just as
Take a PC as equivalent to a single rowing boat. Just as a PC has in our ‘Special 16’ boat. In addition and unique to the BROMCOM
one processor and one user, a single rowing boat has one Hyper-micro; each user has four virtual screens running
passenger and one rowing power. independently or related MS-DOS and CP/M programs
Then a network of PCs is a collection of such boats tied simultaneously.

together trying to make a common journey; think of their speed in
terms of a single boat, their co-ordinatlon is an afterthought, cost
per extra passenger is always the same — expensive.
The so-called Super-micro s just a longer boat with,
typically four or so passengers, but essentially with
still only one paddle to row with. Think of the speed

again! !
In the Hyper-micro, however, you can have as much
‘processing power’ as number of users. Itis based onthe

With this superiority, it was only fair to call it the Hyper-micro.,
Don’t you agree?

Sales and Marketing, Bromcom Ltd
Southbank Technopark, 90 London Road,
London SE1 6LN Tel: 01-928 2900 Telex: 926012
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ADVERTISEMENT

IS YOUR
COMPUTER
AS CLEVER
AS THE
HYPER-
MICRO?

Introducing the Hyper-
micro — the first system to
offer multi-processor based
Concurrent DOS 4.1 with
DR-Net. The power of more
than sixteen 16-bit PCs in
one with Concurrency for
each user.

The limitations of the
stand-alone PC are now
widely known and no net-
working can disguise the
shortcomings of such
systems to meet multi-user
computing requirements.

Today’s successful busi-
ness requires a fully inte-
grated multi-user computer
with easy expansibility as
the needs grow.

The Hyper-micro offers
multi-processor based Con-
current DOS 4.1, operating
through DR-Net, toup to 16
simultaneous users from
one central system. Multi-
processing means allocating
the equivalent power of one
PC to each user so that no
CPU degradation is ex-
perienced as more users add-
ed onto the system. This is a
contrast to the ‘‘shared pro-
cessor’’ principle most com-
monly used. Not only can all
16 users share the same data
and communicate with each
other but at the same time
each user has, at his or her
command, four virtual
screens allowing up to four
tasks to be conducted con-
currently at each work-
station.

Thus with such function-
ality and with more than the
power of 16 PCs we think
you will agree that the
Hyper-micro adds a new
dimension to multi-user
computing.

How clever is your com-
puter?

For more details see the opposite page.

IBM NEWS

NOVELL has stolen a march on its
network rivals by getting IBM to
market its LAN software. The deal
applies only to the U.S. at the
moment, but it gives a big boost to
the Novell product’s credibility.
Novell Netware is a multi-user,
multi-tasking network operating
system which actually replaces the
software IBM provides for its PC
network and cluster systems. You
run Netwate software on the

LAN’s file server, while each
station runs a small Novell shell
program on top of MS-DOS.

The advantage Novell claims for
netware over the own-brand IBM
software is improved performance
and compatibility with more third-
party application packages.

Theoretically you can connect
up to 50 PC stations to each LAN
file server, though in practice the
hardware cannot handle more than

IBM adopts Novell LAN in U.S.

four of five with reasonable per-
formance. Another advantage of
Novell Netwate is that it lets you
use several file servers on the same
network, so providing a way
around this hardware limitation.

Netware costs £2,100 per file
setver. For further details contact
Novell Data Systems, 78-82 St.
John’s Road, Tunbridge Wells,
Kent TN4 9PH. Telephone:
(0892) 47833.

THE PROFESSIONAL is a high-volume
140Mbyte hard-disc subsystem for
the IBM PC. It costs £6,995 and
comes fitted with a built-in tape
cartridge for making backups.
Dises of this capacity make most
sense connected to a network,
and the Professional claims to sup-
port all the leading brands. A

w:*:f'a‘f-'*;;'lnrr

Bigger Winchesters

280Mbyte version of the disc
system is also available, and an
even higher-capacity model offer-
ing three-quarters of a gigabyte is
promised for the end of 1986.
Contact Micro Technology
Group, 51 The Pantiles,
Tunbridge Wells, Kent TN2 5TE.
Telephone: (0892) 45433.

Omnis 3
for IBM

OMNIS 3 is probably the most
successful application generator
for the Macintosh, and one of the
few British software packages to
make it into the U.S. sales charts.
It is now available in a new version
for the IBM PC and clones.

Compared to other IBM data-
bases of the application-generator
type, Omnis 3 is faitly easy to use,
but it is quite expensive at £445.
You define report and record
layouts and end up with a tailored
menu-driven application.

Omnis 3 comes complete with
a set of example applications,
including a sales ledger and time
and cost recording. It can accept
data from Lotus 1-2-3, Multiplan
and other packages which uses the
DIF format.

For more information contact
Blyth Software Ltd, Mitford
House, Benhall, Saxmundham,
Suffolk IP17 1JS. Telephone:
(0728) 3011.

Better APL

RELEASE 5 of the APL*Plus PC
vetsion of the popular APL
numbers-orientated language has
full IBM graphics and improved
editing and performance. Full
high-resolution graphics are now
available from within APL.

Pre-written APL graphics func-
tions are provided for drawing
things like pie, bar and line charts,
and the new release supports the
IBM Enhanced Graphics Adaptor.
The new full-screen program
editor offers a spreadsheet-like
facility for numetic arrays which
can also be incorporated in your
own applications. A set of fast
assembler-written utilities for
things like string search and
replace and text justification is also
provided to speed up program
execution.

APL*Plus PC costs £695 from
Cocking & Drury Ltd, 16 Berkeley
Street, London W1X SAE. Tele-
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Low-cost telex with a PC

TELEX 2000 gives an ordinary IBM
PC or clone the full functions of a
proper telex machine. What is
more, you can have Telex 2000
running in the background,
waiting for incoming messages,
while you continue to use your
spreadsheet or word processor.
This all assumes you generate
enough telex traffic to make it
worth your while leasing your own
telex line from British Telecom.
You then need a telex modem to
fit between the telex line and your
IBM PC; these are more complex
than phone modems, and more

expensive. Telex 2000 is designed
to work with the Telexbox 3 unit
— at £1,450 it is quite cheap as
telex modems go. Telex 2000 itself
is the software part of the system; it
costs £125.

You also need a graphics card in
the PC and a printer. The total cost
wotks out below what you would
pay for a dedicated telex machine,
and you still have the normal PC
functions available.

Contact Telex 2000, 34
Copelands, New Ash Green,
Dartford, Kent DA3 B8LG.
Telephone: (0474) 872558.

Tandy AT-emulator

LATEST in Tandy’s line of very good
value IBM compatibles is
the Tandy 3000, a full Intel
80286-based AT-clone system for
just under £3,000. With a
20Mbyte hard disc, one 1.2Mbyte

chrome screen the price comes to
£2,974. The 3000 is reviewed on
page 92 of this issue.

Contact Tandy Corporation,
Tameway Tower, Bridge Street,
Walsall, West Midlands WS1 1LA.

phone: 01-493 6172. floppy, 512K of RAM and mono- | Telephone: (0922) 648181.  [HE
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OLIVETTI, ERICSSON

AND EVERYTHING FOR IBM PC/XT. ‘AT

IBM PC/XT COMPATIBLE SYSTEMS

All MICRONEX PC’s are fully IBM Compatible and offer best value ever
compare our specifications and prices before you buy elsewhere. Four layer 8
slot motherboard with switch selectable 7.5MHz turbo mode improves system
throughput by 40%! All systems have 640K RAM. Full 12 month ON-SITE-
WARRANTY BY NATIONAL ADVANCED SYSTEMS ON ALL MICRONIX PC
SYSTEMS!

12 MONTH
ON-SITE WARRANTY
BY
NATIONAL
ADVANCED SYSTEMS

Fi 72 kY

PC1: 8088 CPU 7.5/4.77 MHz (selectable), twin drive, 8 slots, 640K
RAM, keyboard, Hi-res type Monographics Card, paralle! port,
serial port, clock & battery andmonitor. ... £999

PC2: AsPC1butone floppy and 10MB/20MB Hard Disk ....£1,499/1,799

PC3: Same as PC2 but additionally with internal 20MB Streamer.  £2,499

MICRONIX WORDPROCESSING PACKAGE

You get all this for only £1,3991

1) MICRONIX IBM PC/XT Compatible PC1 enhanced Colour System
featuring: Fast 8MHz 8088, 8 slots, 640K RAM, Clock/Calendar,
Battery, Serial & Parallel Ports, twin 360K Floppy, professional 108
key Keyboard with separate Cursor Pad and extended Function Keys
plus Colour Monitor.

2) Daisy Wheel Printer, 20 CPS.

3) Best selling wordprocessing Software “EASY WORDSTAR"
10MB HARD DISK, SINGLE FLOPPY PACKAGE ONLY ...£1,999

IBM “AT"” COMPATIBLE SYSTEM

Incredible prices! 12 month ON-SITE WARRANTY by NATIONAL
ADVANCED SYSTEMS

AT1: System with 80286 6MHz/8MHz CPU, IMB RAM, 6 x 16 bit slots,
2 x 8 bit slots, 1 x 1.2MB floppy, 1 x 360K floppy, 2 serial, 1 parallel

port, Keyboard, Hi-res type mono graphics and Monitor  .......... £2,099
AT2: Same as above but with 20MB Hard Disk ~ ..................... £2,999
-
12 MONTH
ON-SITE WARRANTY
BY
NATIONAL

ADVANCED SYSTEMS

MOTHERBOARDS
PC/XT COMPATIBLE: 8088 7.5/4.77 MHz, up to 640K RAM, 8 slots,
4 layer PCB with 128K/640K RAM  ...................oooovi. £299/£399
AT COMPATIBLE: 80286 8MHz/6MHz, 6 x 16 bit slots, 2 x 8 bit

slots, built-in floppy Controller, built-in 2 serial, 1 parallel
port and clock/calendar, 1IMB RAM

RAM UPGRADES

64KRAM 150NS: Set of 9 chips (64K)/set of 36 chips (256K)/set of
54 chips {3BAK) ..o oot £20/£75/£100
128K RAM 150NS: Piggyback for “AT"": Setof 9 chips ................. £43
256K RAM 150NS: Set of 9 chips (256K)/Set of 18 chips (912K) £50/£90
512K RAM Board with Clock/Calendar and battery with 512K RAM ... ..£299

MONO/COLOUR GRAPHICS

Colour graphics adaptor 320 x 200 Colour, 640 x 200 mono
Hi-res monographic Card (720 x 348), printer port

MULTIFUNCTION BOARDS

For PC/XT and Compatibles:

MF-640: Up to 840K RAM, 2 Serial (2nd port optional}, 1 Parallel,
Clock/Calendar with battery, games port, - with 256K/
384K/512K RAM £230/£260/£290

For AT’ and Compatibles:

MF-3000 up to 3MB RAM! Serial & parallel ports with 512K RAM

£350

FLOPPY DISK DRIVES

360K half heightdrive for PC/XT ..., £130
360K drive for ’AT" - exactly same drive and colour as IBM ""AT" £199
1.2MB drive for AT” - exactly same drive and colour

sy BIVIRTANTEA ISRSRRRRRRRERET  SURRRNRE e B S £299
MAC-400: External drive for MACINTOSH .........cooiiiiiiiin £249

® Circle No. 132
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OLIVETTI M24/M21

M24 with 640K RAM, Single Floppy, 10MB Hard Disk, Keyboard Screen
AndIDIOS Ml . . O N . . . B o £1,899
As above but with20MB Hard Disk  ......................oo.es ...£1,999
M21 with 640K RAM, Single floppy, 10MB Hard Disk ... ...£1,899
As above but with20MB Hard Disk  .........cocoovviiiiiiniiiiiinn. £1,999

THE ERICSSON PC - INCREDIBLE VALUE
ALL ERICSSON PC's have built-in serial, parallel ports and hi-res

graphics
128K FULL Subiject to signing
53&"6 MOZ:JTH 2nd years
J&"l’\‘/’; ON-SITE maintenance
SYSTEM WAR;:NTV
%‘g ERICSSON
+VAT Hi-res Amber Hi-res Colour
Screen Screen
£ £
1. 640K RAM, Clock/Calendar with bat- 1,499 1,799
tery, 2 x 360K floppy, KB, DOS, GWBA-
SIC
2. Above but with 1 x 360K floppy, 10MB 1,799 2,099
harddisk ...
3. Asin2above but20MB Hard Disk ...... 1,999 2,299
4. Asin2above but40MB Hard Disk ...... 2,699 24989

ERICSSON PORTABLE with plasma screen, 512K RAM, ERGODISK,
SINGLE FLOPPY and built-in PRINTER - Our price £2,999 (Normal price

£4,1001). Under 8kg - Briefcase size, 6 month Warranty.

ASK ABOUT SUPER DISCOUNT FOR EDUCATIONAL AND GOVERN-
MENT ORGANIZATION! (discount based on Ericsson list prices)

HARD DISK/STREAMERS

MICRONIX will upgrade your PC/XT, AT, OLIVETTI, ERICSSON to
20MB HD/STREAMER at our premises at no extra charge

10MB Hard Disk + Controller + Cables
20MB Hard Disk + Controller + Cables (internal)
40 MB hard disk + Controller + Cables (internal)

£1399

20MB Streamer + Cables + Software (internal or external) £750/£850
40MB Hard Disk + Controller + Cables {internal)  .................... £1399
20MB half height hard disk for “AT"” ... £450

20MB Hard Disk + 20MB Cassette Streamer + Controller + Cables
+ Software — External Subsystem

KEYBOARDS
83 key for PC/XT

108 key UK KB - PC/XT, separate cursor pad
Keyboard for "AT"

MONITORS

Zenith Amber MONItOr .. .....ooiiiiiiii e eeneeeens
KAGA Amber Monitor - IBM Compatible
EAGLE 13” Colour - IBM Compatible 640 x 200
MITSU BISHI 14" Colour IBM compatible ........ccccoeevivvvniiinnnnn..

POWER SUPPLY

155W replacement PSU for PC/XT, DC Fan
200W replacement PSU for “AT", DC Fan

SYSTEM BOX

Metal Case, flip-top-cover, 8 slots suitable for MICRONIX PC/XT Com-

patible Motherboard, PSU and Floppy/HD/Streamers ................. £100
Metal Case for “AT’* Compatible Motherboard, PSU, Floppy/HD ..£175
PRINTERS

FUJTSU DC1200 136 column, 180 CPS/36 CPS NLQ IBM TYPE
FUJITSU SP320 48 CPS daisy wheel, Centronics
FUJITSU DPL 24 288CPS/96CPS letter quality

QUENDATA 20 CPS DaisyWheel ................c.coiiiiiiiiiiiiin,

VISA, ACCESS WELCOME m?

Ordering Information:
Prices are exclusive of Carriage & VAT. Please add 15% to Total
Cost. Carriage: Systems & Subsystems £20, Drives &
Keyboards £8, Boards £5, RAM Chips £1. Monitor/Printer £15.

* Visit our brand new Showroom — off-street parking, nearest tube Kilburn
{Jubilee Line) OPEN MON-FRI: 9.30am — 5.30pm

.£399

micronix ||: LIS A
computers Ld i HNENE N R
== HHE B
1 Grangeway, 8 e e om0
Kilburn, i 5
London NW6 2BW HlE é § RN
Tel: 01-625 0295/9 (5 lines) HHE- B HRHRHEE
Telex: 295173 MICROX G 4 ¢ BE EE P L
=
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WITH the 11 May 1986 deadline for
the Data Protection Act getting
closer, panic should soon be
setting in as computer users begin
to worry about whether they are
meant to register. After 11 May
many unregistered organisations
will be breaking the law if they
hold the sort of personal data
covered by the Act.

In fact, if you hold any infor-
mation on other living people for
business ot professional reasons
you probably are required to
register. And, although some users
have not realised it, the edu-
cational sector is not exempt. On
the other hand, if your people-
related data is held for genuinely

recreational purposes or the man-
agement of purely personal house-
hold affairs you probably can get
away with ignoring the Act.

In the Practical Computing
editorial office we are not going to
tegister, because the data we hold
is on products and companiks, not
people. But our subscription and
marketing departments probably
will regiser as they hold data on
identifiable living people — poss-
ibly you.

A fuller guide to who is affected
by the Act appeared in the Sept-
ember 1985 issue of Practical
Computing. The Data Protection
Registrar will send you free of
charge a registration pack with an

DATA LAW LOOMS

explanatory booklet and the
necessary forms. Registration itself
costs £22. The Data Protection
Registrar is at Springfield House,
Water Lane, Wilmslow, Cheshire
SK9 5AX. Tel: (0625) 535777.

If you need more help, the
training organisation ADM has
produced a rather steeply priced
kit, aimed mainly at small to
medium-sized businesses. For £65
you get the Registrar’s forms, a
copy of the Act itself, ADM’s guide
to the act and a set of forms des-
igned to help you decide whether
you need to register. Details from
ADM Ltd, ADM House, 5-9 Head-
stone Road, Harrow, Middlesex
HA1 1PL. Tel: 01-863 0621.

Women’s
training
pack

THE Women's Computer Course is
a free 80-page source book des-
igned for women who teach about
computing. Arising from a series
of evening classes run by the
authors, it contains original and
reprinted articles, press cuttings,
pictures and cartoons. Topics
covered include women’s jobs,
health and history in computing,
word processing, and a long
section on Basic programming.
The book pulls apart easily, so
sections can be photocopied.

Produced with help from the
Equal Opportunities Commission,
the teaching pack is free, but you
have to send an A4 SAE and 90p
postage. Contact Robyn Smits and
Mary Jennmings, 157 Maryland
Road, London N22 5AS.

Mailpost delivers
email to the door

OLD paper-and-envelope letters
have many advantages, not the
least of which is that you can send
them to people who are not equip-
ped to receive electronic mail.
Mailpost is a brand-new facility on
the Telecom Gold mail system
which lets you exploit a com-
bination of old and new tech-
nology in a useful way.

With Mailpost you email the
text of your letter and the address
of its intended recipient to Mail-
post’'s mailbox on Gold. The
Mailpost staff then type the letter
out on real paper, stick it in a real
envelope and post it off. A few
days or weeks later it will,
hopefully, arrive.

The service makes most sense if
you are travelling around abroad or
away from your office with a port-
able computer. A typical letter

sent to someone in the U.K. works
out at around £1 with Mailpost. To
this you must add a once-off reg-
istration fee of £135, which also
gets you a Telecom Gold mailbox
if you do not already have one.
Mailpost is run by New Tech-
nology Systems, which operates its
own Telecom Gold user group.

New Technology Systems also
offers a complementary setvice so
that your email-less recipient can
reply to you. Your correspondent
rings up a Mailbox number on the
ordinary voice telephone and dic-
tates a message to Mailbox staff
who then forward it electronically
to your Telecom Gold mailbox.

Details from New Technology
Systems, Pembroke House, The
Crescent, Leatherhead, Surrey
KT22 8HW. Telephone: (0372)
379873.

Zenith
winner

WE HAD nearly 800 entries for our
competition in the September
issue to win a Zenith ZF-158-42
IBM-compatible computer. The
main task we set was to list seven
features of the system in order of
importance. The tie-breaker asked
you to come up with an improve-
ment on the rather dull name.

Only one entrant came up with
exactly the same sequence as the
Practical Computing judges. R
Gibson of Winchester agreed with
us on CDGBAFE: the ability to
run colour packages even with a
monochrome monitor; speed
switchable between 4.77MHz and
8MHz; full one-year guarantee;
five free expansion slots; 768K
maximum on-board RAM
capacity; no motherboard for
greater reliability; and uses large-
scale gate array technology.

He therefore wins the com-
petition, and all your suggestions
for a better name for the Zenith
system were not needed. This was
just as well as the majority of them
wete pretty feeble. But R Gibson,
who won anyway, did not do badly
with his suggested name,
‘“Apex’’. Many thanks to Zenith
Data Systems for providing the
attractive prize.

Database

THE PROMISE of having the world’s
knowledge, or at least large chunks
of it, at your fingertips has been
with us ever since the first on-line
database publishing service saw
the light of day.

But a promise is what this
facility remains for most people.
The complexities of accessing data-
bases and of formulating effective
search strategies are a barrier to
general use of on-line databases,
but an even greater barrier is the
cost of mounting even simple
searches.

Now compact-disc read only
memory (CD-ROM) is poised to
remedy some of the deficiencies of
on-line database publishing. CD-

publishing on CD-ROM

ROM is a development of the fam-
iliar 12cm. CD audio disc, and
shows great promise as a cheap
and robust high-capacity storage
medium.

Philips has introduced a unit
called the CM-100, which can store
600Mbyte on a single-sided disc.
This is the equivalent of 230,000
pages of A4 double-spaced text ot
more than 1,000 images.

The CM-100 adheres to the
standard developed by Philips and
Sony, which allows total inter-
changeability between discs and
drives for compact audio discs.
Progress is being made to extend
this standard to include CD-ROM,
and it will soon be implemented

for the IBM PC/XT and PC/AT
computers and compatibles. In the
US. a company called Micro
Trends has developed a CD-ROM
interface card for the Apple II.

So far, the number of CD-ROM
products is small, and what is
potentially a large publishing
market is caught up in a familiar
bind: products are not developed
until the customer base is suff-
iciently large, and the customer
base grows slowly if only a limited
number of products are available.

On the software front, Grolier is
publishing its Academic American
Encyclopaedia on CD-ROM for the
IBM PC and Atari 520ST, and
Sydney Library Products can now

provide the entite Library of Con-
gress Marc database of bib-
liographic records on CD-ROM.
Sydney also provides the CD-ROM
softwate and equipment, in-
cluding the interface board for the
user’s PC, as part of a package deal
for the Marc database.

In the U.K. a system developed
at AERE Harwell combines the
Status information-retrieval soft-
ware with compact-disc tech-
nology. Users of the system can
access information on CD-ROM,
using either standard Status com-
mands or tailored menus. They can
then use the information from the
CD-ROM, to create their own
personal databases. (]

e S e .S e — — —
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L2

10MB or 20MB storage ¥'5.25748 TP 400K
on Half-height Winchester Haif-height

3.5" 135 TPI 800K

5.25" 96 TP1 800K or 1.2MB
Microfloppy

Dual speed

Floppy disk incompatibility — an unpleasant fact of
computer life. GEMINI M-F-B 2 SYSTEM — a pleasant
computer solution.

When we introduced the original Gemini M-F-B system,
we provided a lot of answers to the growing problem of
disk size and format incompatibility. And now with the
M-F-B 2, we can provide even more answers.

The new system continues to provide the ability to
format and transfer data between any of the
microcomputer formats currently available within its
library of over 400 machine type and format
combinations, but now goes even further.

The changes in hardware manifest themselves in a
system that now provides either 10MB or 20MB of
Winchester based storage and the adoption of half-
height devices have allowed the inclusion of a 3.5"
floppy drive as standard.

The software changes now provide the M-F-B 2
system with the capacity to not only hold up to 700
format combinations, but to also supply an MS-DOS
suite of software enabling support of the entire IBM

PC (PC, XT and AT) family, and IBM ‘lookalikes’.
The Gemini M-F-B 2 now comes with a 12 month free
format update service.
The 8" drive shown may be omitted from the system.
A 0.5MB RAM Disk is an additional option for the system.

!l Gemini

? Computer Systems Limited

Springfield Road, Chesham, Bucks HPS 1PU.
Telephone: (0494) 791010. Telex: 837788

@ Circle No. 140
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into what people use their

spreadsheet packages for, you
would probably find that the vast
majority stick to the same few
applications, with budgets, cash-
flow forecasts and sales analysis
probably topping the list. This is
fair enough; after ali, these are
presumably the very jobs for which
the original purchase of the
spreadsheet was made.

Yet how many more problems
go unsolved, and how many
decisions are made on the basis
of inadequate information, just
because people do not realise the
help their spreadsheet could give
them? There must be hundreds of
everyday business ptoblems which
are eminently suitable for spread-
sheet treatment, given only a little
planning and imagination.

DISTANCES

One such group of applications
are those that could loosely be
termed geographical: problems
involving places and distances
rather than pounds and pence. For
example, suppose your company
has recently attracted new
customers in a distant part of the
country, and you have to decide
the best site fof a new warehouse to
serve them. You have a short list of
10, and now you must wotk out
which has the lowest costs.

You do not need a computer o
add up the fixed costs like rent
and rates, but when it comes to
variable costs such as those that
depend on the number of del-
iveries and distances travelled,
things are much trickier. Suppose
that each customer has a known
number of deliveries per period,

uf you were to conduct a survey

pounds per vehicle-kilometre, are
also known. For simplicity, you can

and that the transport costs, in .

omers, weighted by the number of
deliveries.

To find the distance for each trip
you could use a mileage chart from
one of the motoring organisations.
You would then go through,
multiplying each one by the
number of drops, and obtain a
total for each of the possible sites.

But with 10 sites and, say, 500
customers, you would be faced
with the daunting prospect of
5,000 look-ups. Also, most pub-
lished mileage charts are for main
towns only, while customers are
likely to be here, thete and every-
where.

A better approach would be to
find the distances between
customers and warehouses by
applying some elementary prin-
ciples of Cartesian geometry, with
a little help from Pythagoras.
These tell us that if two points have
co-ordinates of (x1,y1)and (x2, y2)
respectively, the straight-line
distance between them is

V(x=x2)"2+(y1-y2)*2)
If all the customer and warehouse
locations are given co-ordinates
relative to a common origin, you
could build this formula into a
spreadsheet and let the software do
the calculating.

Fortunately, all the locations in
question already have such co-
ordinates, as has every town,
village, large building and duck
pond in Britain, thanks to that
marvellous invention, the Nat-

GRID SQUARE
CONVERSION

An extract from the table used to
convert the two-letter identifiers
of the 100km. squares to numeric
X,y co-ordinates.

ional Grid. In this system, the

country is divided into 50 squares, |

each side of which is 100km. Each
square has a unique two-letter
identifier. Locations within the
squares can be referenced by their
co-ordinates along an cast-to-west
and north-to-south axis res-
pectively, relative to the south-
west corner of the square.

You can find grid references by
looking at an Ordnance Survey
map, ot from the index of the Ord-
nance Sutvey Atlas of Great
Britain. Before you enter them
into the spreadsheet, you must
convert the two-letter labels of the
big squares to a numeric form. Un-
fortunately, there is no fo rmula for
this, so you will have to resort to a
lock-up table, an extract of which
appears below. For example, the
swing bridge across the harbour at
Whitby has a full grid reference of
NZ 899 115. The less precise ref-
erence for the entire town is NZ 89
11. Since the south-west corner of
square NZ has co-ordinates 4,5 in
units of 100km, the typed-in value
for Whitby becomes 489 511.

DATA ENTRY

You can now set up the spread-
sheet, entering customer locations
in the rows and warehouses in the
columns. Enter each half of a grid
reference in a separate cell, since
this is a separate term in the Cart-
esian formula mentioned earlier.
After you enter and replicate the
formula, the software wili place
the straight-line distances in the
body of the sheet.

By now you have probably seen
what appears to be a major
objection to all this: lorries seldom
travel in straight lines. Is there a
predictable relationship between
the distances travelled along the
road and the straight-line distances

dOHSMNO

S
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It is not only financial
problems that lend
themselves to solution
on a spreadsheet.

straight-line distances. I then used
the least-squares method to find
the line of best fit. The result was
the following formula
r=1.18s-0.72

where 1 is the road distance and s is
the straight-line distance. It is sut-
prisingly accurate for most points
in mainland Britain. In practice
the constant term, 0.72, can be
omijtted because it lies within the
margin of error of the six-character
grid references.

Further columns may now be
added to the spreadsheet for
holding the road distances. You
can then muitiply each of these by
the number of drops for each
customer, giving the total number
of vehicle-kilometres for each
potential site. Of course, this
example contains many assump-

assume that each delivery is a qulgre ; X obtained by the formula? tions that might make it inapptop-
single vehicle load. The problem SE 4 4 To answer this question, 1 took a | riate for your own use. But it does
then boils down to identifying the TA 5 4 large sample of British towns and | at least show that there is far more
warehouse site which involves the NY 3 5 villages, and .plotted the actual | to spreadsheets than budgets and
lowest total distance to all cust- NZ 4 5 mileages between them against the | cash-flow forecasts.
WAREHOUSE-SITING SPREADSHEET
An extract from the warehouse-siting spreadsheet, showing three possible sites and 11 destinations.
Grid ref No. of Stockton Catterick Dalton
drops 444 519 423 497 443 476
Straight Road Total Straight Road Total Straight Road Total
Goole 474 423 5 100.6 118.0 589.8 89.9 105.3 526.6 61.4 71.7 358.7
Ilkley 411 447 7 79.2 92.7 649.2 51.4 60.0 419.7 43.2 50.2 351.7
Leyburn 411 490 12 43.9 51.1 613.4 13.9 15.7 188.1 34.9 40.5 485.9
Malton 478 471 5 58.8 68.7 343.4 60.8 71.1 355.3 35.4 41.0 205.0
Northallerton 437 493 2 26.9 31.1 62.1 14.6 16.5 32.9 18.0 20.6 41.1
Pately Bridge 415 465 15 61.3 71.6 1074.1 33.0 38.2 573.0 30.1 34.8 521.7
Ripon 431 471 8 49.7 58.0 463.7 27.2 314 251.0 13.0 14.6 117.0
Selby 461 432 1 88.6 103.9 103.9 75.3 88.1 88.1 47.5 59.4 55.4
Settle 382 463 4 83.5 97.9 391.5 53.3 62.1 248.5 62.4 729 291.5
Skipton 398 451 9 82.1 96.2 865.4 52.4 61.1 549.5 5L.5 60.0 540.2
Thirsk 442 482 4 37.1 43.0 172.0 24.2 27.8 111.4 6.1 6.5 25.8
Total vehicle-kilometres 5329 3344 2994

—
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Oasis Instruments

Now available
for the

Sinclair QL e \
and RM N1mbus \\{\\\\\\
From

£399
Precision MADC12 module interfaces featuring: \\ \\\\\\\\

x

Home, laboratory and industrial applications
Fult software support supplied:
— General purpose acquisition package with easy user

e

— 12 bit readings in 30 uS to 0.02% accuracy. )
— 6 precision ranges, +/~10V down to 1V unipolar. S - ! :
— 16 high impedance inputs with S.E. or differential modes. interface and Interactive scan control and data file

— All functions software controlled, 1 Mbyte per sec data generation.

transfer. — Comprehensive product description to allow the
Price — systems for: QL — £499/1BMs - £749/Apple 11 - hardware to be driven from your own software, either

£449/BBC - £399 (+ VAT). usin ) |
. . g the routines supplied or from your own low level
Includes calibrated MADC12, interface H/W, manuals and software. BN v e the analogus torigitahpgicess

Modules from stock — reliably solve your digitising or logging p
problem NOW. directly. . ) A

Enhanced versions for maximum flexibility provide: — Datafile generation for export to existing spreadsheet
— High speed for 12 bit readings in 15u$S, 8bit in 10uS (option S15 - £95). or other post-processing software.

— Fult accuracy and speed with input isolation to 500V RMS (option 105 — £240). Custom hardware, software and systems solutions on a
— 32 channel systems (option C32 ~ £250) and versatile, wide range, multiplexers. consultancy basls.

Also available: low cost Apple Il analogue interfaces, supporting boards and

industrial computers. Order directly or contact us for further information. Peter Nelson

~
NBAL W - -

Ly

Ihe Street. Old Costessey . Norwich NR8 SDE Tel: 0603 747887 Desngn Consultancy

® Circle No. 141

MEGABUFFER CIVCO ACRE COMPUTER
CONSUMABLES
SPECIALISTS IN 3M DISKS
MEGaBUFFER * LIFE GUARANTEE
LOW PRICES
MONEY REFUNDED IF NOT SATISFIED
Disc Pric?"s per Box of Ten 1.3 4-9 QTY SECT | COST
L
UNIVERSAL : : '
DATA BUFFER — Free your computer while plott- @ ;3?8 DS aD o TRl 5700 5600 R j& ]
ing or printing. Let MEGABUFFER do the waiting! & o1 eSIER SR L SS90 32'00——I o
0O 64/128/256/512/1024K RAM for Large PRINTOUTS ;’éec?gfezpve:ri;yons a TOTAL EX VAT | ]
O COMPATIBLE WITH MOST COMPUTERS, PRINTERS ey 15% VAT|
AND PLOTTERS, IBM, APPLE, HP, SIRIUS, TANDY, P&P FOC on orders T
APRICOT, DEC, SHARP, EPSON, OKI, BENSON, ETC. ol ToTAL BAYABL A
O SERIAL AND PARALLEL INTERFACES IN ONE Please contact B, —— e (& 4 B
UNIT : PAR-PAR, PAR-SER, SER-PAR, SER- SER Markefing jinagsd for o
O MULTIPLE COPY AND PAGE REPRINT FACILITIES N [T RCRcps Torgeant
O HANDLES Text and Graphics 0 ASCII-Hex Conversion Address DEPT (PC1)
O INTERNAL POWER SUPPLY O SELF-TEST MODE ' Rush Green 0%
O HIGH QUALITY CONSTRUCTION, BUILT TO LAST ‘ i —— Hlnias,
O BRITISH DESIGNED AND MANUFACTURED = Tel: 01-503 9868
WHY PAY MORE FOR LESS? — = 1= .
64K£140 128K£216 256K £278 SI2K £448 1024K £556
CABLES £15 (send full details of Computer and Printer) E?GEB’SXSSE“S%’QSU%?S b(';%t;\?SUM ABLES
Dealer Enquiries Welcome + VAT UK Post Free *Quotes for 8” 3M Datalife Disks, Listing Paper, Printer
RINGDALE PERIPHERALS 11Decoy Road, Worthing, Ribbons supplied on request.
Telephone (0903) 213131 West Sussex, BN14 8ND
® Circle No. 143 e (Ll
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In computers
the biggest thing about
big names
Is usually the price.
Tandon is the exception.

Tandon suggest you decide simply on performance. And price.

M

=

i

i
/AR

THE TANDON PC.

Intel 8088 processor,
two floppy disk drives
each with 360 KByte,
256 KByte main storage
memory, expandable

to 640 KByte,

high resolution

14" monitor.

THE PC COSTS £1,295 + VAT.

PCX, THE TANDON XT.

Intel 8088 processor,
floppy disk drive

with 360 KByte,

256 KByte main storage
memory, expandable

to 640 KByte, 10 MByte
fixed disk drive, high
resolution 14’ monitor.
THE PCX COSTS £1,595 + VAT.

In case you didn’t know, Tandon is the world’s largest manufacturer of disk drives.
We got there, by simply doing everything in our power to make these highly sensitive

and costly parts not only better but less expensively. ma_n

Now we’re doing the same for whole microcomputers. Computer (LK) Ltd.

PCA, THE TANDON AT.

Intel 80286 processor,
floppy disk drive with
1.2 MByte, 20 MByte
fixed disk drive, main
storage memory with
512 KByte, expandable
to 16 MByte, high
resolution 14’ monitor.
THE PCA COSTS £2,795 + VAT.

Please send me details of Tandon microcomputers.
Name: -
Company: e
Address: AN e
DEPT.PCH

Tandon Computer {(UK) Lud., 5, Suttons Industrial Park, London Road,
Rcading, Berkshire RG6 1A Z, Telephone: 07 34/66 46 76, Fax: 07 34/66 54 10

® Circle No. 144
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DISKING FREEPOST, LIPHOOK, HAMPSHIRE GU30 7BR, UNITED KINGDOM

How to contactus:

DISKETTES

LISIKING

Diskettes

Sl DISICS Prices & Qtys relate to ten-packs

PRICES EXC VAT 1 24 59 1019 20+
1D S/S 48 tpi 20.90 1890 1790 1690 15.90
2D D/S 48 tpi 2390 2180 2090 1990 18.90
100 §/S 96 tpi 2390 21.90 2090 1990 18.90
2D0 DIS 96 tpi 2890 26.90 2590 2490 23.90

To order, precede number with the letter (Rled, (irange
{Y)ellow, {Gireen, (Blue or {Whhite, e.q. for Red Djsided 48 tpi disks,
order R2D. Or "RAINBOW” for multicoloured pack.

OISKING

ooV

DISKING

Professional Minidisks
Lifetime Warranty

» At bty
St ey

S OISIKS piices & Qtys relate to ten-packs
PRICES EXC VAT 1 24 59 1019 20+
01D SIS 48 i 1590 13.90 1340 1290 12.40
02D D/S 48 tpi 1790 1590 1540 1490 14.40
01Q S/S 96 1pi 1790 1590 1540 1490 14.40
02Q DS 96 tpi 2280 2090 1990 19.40 18.90
3':- D|S|<S Prices & Qtys relate to ten-packs
PRICES EXC VAT 1 24 59 1019 20+
DM10 S/Sided 0.5Mb 2490 2290 2240 21.90 2140
-DM2D DjSided 1.0Mb 31.90 29.90 2940 2890 28.40
Datalife by Verbatim
The World's No: 1 Diskette
5%" D|SKS Prices & Qtys relate to ten-packs
PRICES EXC VAT 1 24 59 1019 20+
525-01 SIS 48 tpi 2090 1890 1780 1890 1590
550-01 0/S 48 tpi 2390 2190 2090 1990 1890
577-01 SIS 96 tpi 2390 2180 2090 1990 1890
557-01 0/S 96 tpi 2690 2480 2380 2290 2180
IBM PC AT (HIGH ODENSITY}
MDHD DS 1.6 MByte 3490 3290 3190 3090 2990
3%" DISKS Prices & Qtys relate 1o ten-packs
PRICES EXC VAT 1 24 59 1019 20+
MF350 SiSided 0.5Mb 2990 2790 2690 2590 2490
MF360 0/Sided 1.0Mb 3990 3790 3690 3590 3490
8" DISKS
Please Call
Verex by Verbatim
Verbatim Promise plus Value
5%" DISKS Fprices & Qtys relate to ten-packs
PRICES EXC VAT 1 24 59 1019 20+
150-01S/S /S0 48 tpi 1490 1290 1240 1190 1140
200-01 SIS 0/ 48 tpi 1590 13.90 1340 1290 1240
250-01 0/S 0/0 48 tpi 1790 1590 1540 1490 14.40
*NEW *NEW *NEW "NEW *NEW "NEW *NEW *NEW *NEW *NEW*®
257-01 0/S DID 96 tpi 1990 1790 1740 1690 1640
8" DISKS
Please call

DISKETTES

S'¢ DISIKS Frices & Qtys relate to ten-packs

PRICES EXC VAT 1 24 59 1019 20+
5210 SIS 48 tpi 18.90 16.90 1590 1490 13.90
5220 DIS 48 tpi 2190 19.90 1890 1790 16.90
5410 SIS 96 tpi 2390 21.90 2090 1990 18.90
5420 D/S 96 tpi 2490 2290 2190 2050 19.90
IBM PC AT (HIGH DENSITY)

Prices and qguantities relate to Ten-Packs

PRICES EXC VAT 1 24 59 1019 20+
5660 DIS 1.6MByte 4190 3990 3890 3790 3690

J'a” DISICS riices & Otys relate to ten-packs

PRICES EXC VAT 1 24 59 1019 20+
3450 S/Sided 0.5Mb 2990 2790 2690 2590 2490
3460 DiSided 1.0Mb 39.90 37.90 3690 3590 34.90

Dysan

v

By DISICS Prices & Qiys relate to ten-packs

PRICES EXC VAT 1 24 59 1019 20+
104/1D SIS 48 tpi 2250 2090 1990 1890 17.90
104/2D D/S 48 tpi 2990 27.90 2690 2590 24.90
204{1D §/S 96 tpi 2990 27.90 2690 2590 24.90
20442D D/S 96 tpi 3490 32.90 3190 3090 2950

HOW TO ORDER

UK Shipping Rates exc VAT

5}" Disks or microdisks
1-2 packs each pack @ 95p
35 packs each pack @ 75p
6-9 packs each pack @ 60p
10+ packs POST FREE

Diskette Storage

M10, FF10, FF15, SEE 10,
SEE 10-3, SEE 10-8

14 off @ 40p each

59 off @ 30p each

10+ off @ 20p each

M25, MINI 50, BUDGET 50
1 off £1.00

2-7 off 70p each

8+ off POST FREE

M50, M40, MINI 100, KM25
FFS10, KM50,-JUMBD

1 off £2.00 each

2-7 off £1.30 each

8+ off POST FREE

Al Cleaning Kits
1 gft 60p each
2-7 off 40p each
8+ off POST FREE

Disking Diskwriters
50-pack £1.00
Disking Supermailers
100-pack £3.00

Credit Card Orders (0428) 722563 (24 hours)
ACCESS & VISA welcome, call anytime but please don't
whisper. Just leave the foNowing details:

1 Day-time ‘phone number;

2 Cardholder name and address;

3 Your Credit Card Number;

4 What you want and how many;

5 Normal or first class post.

Leave the REST to US!

Urgent Orders

If you are posting your order, leaye out the word FREEPOST from
our address, and use our normal post code GU30 7EJ and do not
forget to stamp it First Class. If you are telephoning your order,
please make it clear that you wish to pay for your goods to be
sent to you hy First Class Post.

First Class Rates

Minidisks & Microdisks:-

First Ten-Pack

Second and subsequent Ten-Pack

Very Urgent Orders

If ordering by telephone, and by 3.00pm you may request
Datapost which delivers the next morning at 9.00am. Minimum
cost is £10 for the first 5kg — please call.

2.00
1.50

Official Government Orders Welcome

We supply all Government bodies including schools, Universities,
Colleges, Hospitals, the Utilities, Research Establishments,
Armed Forces, the Ministries and Local Auth  rities world-wide. If

ordering in quantities of fifty diskettes or more, please ask for our
wholesale price list. ‘

20

General Enquiries & Sales (0428) 722563; Trade/Government (0428) 722840; Telex — 858623 Telbur G

STORAGE & ACCESSORIES

suy 28 get {FREF

[On ALL Storage]

OO —————=30)

Flip ‘'n’ File Range

31” Storage

M10 MICROBOX 10" For 10 Microdisks

M25 STANDARD MICRO 25 For 25 Microdisks
M50 STANDARD MICRO 50 For 50 Microdisks
M40 LATCHING MICRO 40" * For 40 Microdisks

53" Storage

FF10 Rlip 'n’ File 10* For 10 Diskettes

FFS10 5 FF10’s® Red/Orange/Yellow/Green/Blue
FF15 Flip 'n" File 15 For 15 Diskettes

MiNI 50 STANDARD MINI 50 For 50 Diskettes
MINI 100  STANDARD MINI 100 For 100 Diskettes
KM25 KEYBOX MINI25* * For 25 Diskettes
KMs0 * KEVBOX MINI 50" * For 50 Diskettes

“With flip ‘n’ file action, displays vertically stores horizontally
°*These have locking or latching mechanism +flip 'n’ file action

L . ,
Disking’s Storage
SEE 10 For 10 Diskettes
SEE 10-3 For 10 Microdisks
SEE 10-8 For 10x8" Disks
B50 Budget 50 For 50 Diskettes
JUMBO Lockable storage for 100 Diskettes
EMS0 Lockable storage for 50x3.5" or 15x3"

Computer Care

SDD Sapona Single Sided 3.5 drive head cleaning kit
MDD Memorex 5.25" disk drive head cleaning kit
MKEY M, case & keyboard cleaning kit
MTV Memorex VDU/TV screen cleaning kit

L] ofje
Diskette Mailing
DSM 5.25" disk mailer for up to 4 disks (per 100)

PRICES exc VAT

4.90
10.90
19.90
31.90

3.90
19.50

5.90
16.90
3290
25.90
36.90

250
250
350
8.90
18.90
19.90

8.90
8.90
4.90
4.90

24.90

)

= ©
© = @
o |5 §
L2 Ng 8
) ~ £
= —
[o0]
* N
= <
= =2 = E
= = 2
= fe,. 3
= % §w§ s
~ EE £
bR o B2z =&
© ® 25 =
<t o} 2 AaHES
c‘_‘ o = = N > >
%)
=
=
= Z 5
=) < £
= Iz
wiiE
S Qs
= %
= |3
-
< .
S |5
= o
2 |& -
W= |4 -
= m L
D‘ﬂ‘ﬂ: w °
CERR R 1
A E; o .
oL 3 |2 2 35
e - = 5=
& S k2s
2 Q iEf ¢
® 522 =

D
Qty

o
=
]
el

Address

® Circle No. 1

46



B CHIP-CHAT

whether the introduction of
the latest microprocessor
design will represent the ultimate
limit of performance beyond
which it will be unnecessary to go.

Some people once predicted
that passengers on trains would
suffocate at speeds of 30 miles per
hour or more, and that high-speed
transportation would remain for
ever the preserve of a privileged
minority. Likewise there are con-
temporary prophets who predict
that the market for 32-bit micro-
processors is so small that the cost
of developing such devices cannot
easily be recouped.

It is true that today’s market for
32-bit computers is very small in
comparison to the market for
eight- and 16-bit systems. But
cheap and available technology has
a habit of creating its own market
where none existed previously.
Judging from the activities of the
chip manufacturers, this is likely to
be the case for 32-bit micro-
Pprocessors.

RECESSION

Despite the worst recession in
semiconductor sales for more than
a decade, all the major micro-
processor manufacturers are
pushing ahead with extensive
32-bit programs. They are con-
fident in the belief that there really
will be a mass market for micro-
computers and other systems based
on this very powerful technology.

Although there is not much to
be gained from porting most of
today's software packages on to a
32-bit machine, the new software
which will soon become available
will be able to perform all the old
tasks with increased user-friend-
liness and reliability. It will also
make some tasks possible for the
very first time.

One intriguing question con-
cerning this giant leap in per-
formance is which chip family will
emerge as the industry standard, if
indeed any one does? Until now
Intel has had an unbroken string of
successes. They started with its
popular eight-bit 8080A, which
was only ever eclipsed by the com-
patible Z-80 from Zilog, and pro-
gressed to the 8088 and 8086 of
the IBM PC and its compatible
cousins, and most recently the
80286 of the IBM PC/AT.

One of the major reasons for
Intel’s success has been the com-
patibility of its processors. This has
provided a sofiware upgrade path
from one generation to the next,
allowing users to preserve their
software investment. Other chip
manufacturers — notably Zilog,
whose 16-bit Z-8000 failed to catch
on for microcomputer applications
despite the huge Z-80 following -

ut is always tempting to wonder

ignored the need for software com-
patibility and have suffered badly
as a result.

Although the market has
decided that upwards com-
patibility is very high on its list of
priorities, this attractive feature
has only been available at a price.
To retain compatibility Intel has
had to pass many of the less than
desirable features of its eatlier
processors on to their successors.
Consequently it has been severely
constrained in the architectural
design of all its new devices.

Other manufacturers, partic-
ularly Motorola and National,
decided that although software
compatibility was a good thing,
they need not go back as far as the
eight-bit generation. In a bold
attempt to oust Intel from the
number one slot they designed
32-bit processor architectures
before they could actually build a
32-bit processor, and then intro-
duced a downwards compatible
16-bit variant as their first family
product.

This strategy achieved moderate
success, with sales of both the
68000 and the 32016 being
adequate to ensure continuation of
the species. But Intel has remained
firmly in first place. The question
now is whether the need for 32-bit
processing power will stretch the
Intel architecture beyond sensible
limits. Will the Motorola and
National families, which are still
waiting in the wings with a steadily
increasing software base, now be
able to eject Intel from the number
one position? Perhaps they may
even be able to woo the mighty
IBM away from its staunch position
of using Intel only.

LOYALTY

The Intel 32-bit offering is the
new 80386. On the face of it, itisa
very powerful device which
includes an on-chip memory-
management unit, and offers a
high degree of compatibility with
all its earlier progenitors. But will
it be good enough to retain the
loyalties of big customers such as
IBM in the face of intense com-
petition from the architecturally
more advanced offerings from
Motorola and Nationai?

I do not know the answer, and 1
am making no predictions as I got
it wrong the first time around. 1
thought that the Motorola 68000
would have ousted the Intel 8086
and its cousins long before now.
This time there are two main con-
tenders for the 32-bit crown: the
Motorola 68020 and the new
National 32332, an improved
version of the 32032 which was the
fitst conventional 32-bit micro-
processor to become available.

National Semiconductor is one

of the world’s largest chip pro-
ducers with 29 plants in nine
countries and with sales in the year
to the 31 May 1985 of $1.79
billion. However, despite its size
National has had a string of
problems. Its early micro-
processors, such as the eight-bit
8060 and NSC-800, failed to notch
up sufficient sales to enable them
to become true classics like the
Z-80 and the 6502.

National’s earlier micro-
processor efforts were half-
hearted, but with its relatively new
32000 family it has spent vast sums
on product development and
marketing. The results have been
impressive. Already available is a
comprehensive family which
shares an identical internal 32-bit
architecture and comprises the
32008 with an eight-bit data bus,
the 32016 with a 16-bit data bus,
and both the 32032 and the 32332
which share a full 32-bit data bus.

SUPPORT CHIPS

Within the 32000 family,
software migration is guaranteed
because internally all family
members are virtually identical. A
comprehensive array of peripheral
circuits is available too. Also, it is
difficult to fault the National
family in performance terms; with
the 32032 notching up 0.8 million
instructions per second (mips) and
the new 32332 about 2.5mips.
Promised for the future is the
32C532 which should manage
nearly 6mips. Also to become
available this year is a floating-
point arithmetic chip set which
will crunch four million floating-
point operations per second.

The 32332 contender offers a
4Gbyte address rage, dynamic bus
sizing from eight to 32 bits to suit
the application, and a burst mode
memory-addressing capability
which gives 60 percent time
savings on the execution of certain
data move operations. All this,
added to the demand-paged
vircual memory, Unix System V
operating system, and C, Fortran
Pascal and Ada language com-
pilers, makes the National chip a
potent competitor.

But sheer peformance may not
carry the day. The ugly duckling
80386 is a fairly simple upgrade for
existing 80286-based systems such
as the IBM PC/AT, and there is a
lot of inertia in the personal-
computer business.

To help us make up our minds,
National has produced a detailed

‘comparison between its 32-bit

family and the Intel 80386. It con-
cludes that the jump to 32 bits is
stretching the creaky old Intel
architecture beyond sensible
limits, and that it is now time for it
to make way for a more advanced

BY RAY COLES

SQUARING
UP FOR
THE

32-BIT
BATTLE

As the chip
manufacturers slug it
out for the 32-bit
crown, it remains an’
even bet whether
compatibility or
performance will win
out.

design. National cites a long list of
deficiencies in the 80386 design
which are not, of course, shared by
its own device.

With the 80386 chip there are
lots of rules to remember about
which registers, data types, address
modes and instructions can be
used together. Newer families like
those from Motorola and National
provide greater programming sim-
plicity. They keep things general-
purpose and untrammelled by
historical precedents which date
right back to the 8080A of the
early seventies.

The uniform architecture of the
68000 and 32000 families provides
upwards and downwards software
compatibility so that software
developed for the 32008 can easily
be converted for use on the 32332
and vice versa. While it is fairly
easy to adapt 80286 software to run
on the 80386, it is less easy to go
the other way unless many of the
new features of the 80386 are not
used.

Finally, the traditional
segmented-memory approach
used by Intel is less flexible than
the linear 4Gbyte space afforded
by its competitors. Also the
virtual-memory support in the
Intel family is much less soph-
isticated. In performance terms the
choice seems simple, but I will not
be placing any bets on the
outcome. P(]

—_— e e———

PRACTICAL COMPUTING February 1986

27




*
FULL WORKSHOP
FACILITIES

CALL US FOR
PRINT SAMPLES
07357 4466

Micro General the Specialists for Printer Selection

“At last someone who knows what they’re talking about...”

* Our P.C. Products are carefully selected for QUALITY & PERFORMANCE.

With many years of experience in the Computer Industry our Personal Service
and FREE ADVICE on choosing the correct peripheral products to match is
invaluable! Remember - SALES & SERVICE -

We'll support you.

MODELS FROM

£259+ VAT

New Shimline design thats quietsr, faster and superbly reliable.
I1BM PC Version available

M182 par'serial/IBM 120 cps from £259 + VAT
M192 par/serial/IBM NLQ from £399 + VAT
M193 spec as 192 132 coi from £549 + VAT

NEW 84XS Host of options: Bar coding, 30K buffer, Muiti Lingual,

Scientific fonts, Qume/Diablo, Arabic.

3 print modes: Draft, Memo & Correspondence from £1295 + VAT

New from Dot Matrix and Daisy Wheel,

BROTHER ==

together in one
machine!

d -‘_‘,-r"" FREE on site

maintenance in the UK.
For all business printers!

The unique Brother Twinriter 5.

Now with a flick of the switch you can have quick internal draft
reports or letter quality documents

Fully IBM compatible

Longer than average working life thanks to nylon and multi-strike
ribbons.

FULL RANGE OF BROTHER PRINTERS AVAILABLE.

FUJITSU

Fast Band

Printers
at competitive
prices.

Specially selected

for their excellent
print quality, reliability
and durability.

@ Exceptionally qulet 60 dBA at 1600 LPM
@ Self-test on power up.
@ Models can be supplied for ALL

MICRO COMPUTER INTERFACES

®Micro General are a recognised Brother Master Dealer®

A

Check out our latest additions!

UPGRADETO
WINCHESTER DISK

20MB Mountain DriveCard
Self-contained 3%"” hard disk drive
with controller on a single plug-in card
that fits neatly inside your PC.
Simply plug the DriveCard into an
expansion slot.

20MB £995+VAT.

COMPUTER SYSTEMS

HALF-HEIGHT
REMOVABLE
WINCHESTER DISK

Replace a FLOPPY DISK DRIVE with a

Removable Hard Disk Winchester

drive. Supplied complete with
Controller Card and cables.

SMB £950+VAT. 10MB £4250+VAT.

DEALER & OEM ENQUIRIES WELCOME

LEASE YOUR BUSINESS

SYSTEM

For example £18+VAT per week

on 5 year Lease.

Single and Multi-User COLT

Epson LX-80 100 cps NLQ
Epson FX-80+ 160 cps
Epson FX-100+ 160 cps

including IBM 3270 and TWINAX.
HEWLETT

(ﬁﬁ] PACKARD

Laser et Printer

A qulet, eight page

per minute tablestop printer
that provides true letter-quality
text with multiple fonts and
Graphic capabilities.

Reliable Perfection from a
Laser

No scheduled preventative main-
tenance required.

DISCOUNT MAIL ORDER BARGAINS

£199+VAT
£309+VAT
£429+VAT

£315+VAT

Accounting Systems.

Fully integrated
/

accounting with multi-
\131?"\ ‘ : .‘I' i '“ X :'-""

company and multi-
currency facility.
Stock Control
with parts
explosion
inventory
control.

Brother HR-15 Daisywheel Centronics
Brother M1509 180 cps Matrix
Brother CE-60 Typewriter/Ptr (1 only)

OKIMATE-20 Colour Printer IBM, BBC

Microline 182 120 cps IBM 80 Col
Microline 192 160 cps NLQ IBM 80 Col
Microline 193 160 cps NLQ IBM 136 Col

Canon PW 1080A 160 cps 80 Col NLQ
Canon PW 1156A 160 cps 136 Col NLQ

Interface Cables ~ State micro type
Carriage £9+VAT

28

(Pc2)

DEALER/OEM ENQUIRIES WELCOME
B Always call for the best possible price.

£399+VAT
£325+VAT

£225+VAT

£219+VAT
£335+VAT
£450+VAT

£239+VAT
£329+VAT

£15+VAT

EN

Access/Visa

Unit 25, Horseshoe Park, Pangbourne, Reading, RG8 7|W Tel: 07357 4466

® Circle No. 147
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HOTEL /MOTEL INFORMATION NOW
AVAILABLE THROUGH THE
DAG ELECTRONIC EDITION

PRESS RETURN FOR SUBSCRIBER BULLETIN
DR ENTER /F, /S, /H, /1, /U

DAG>/M
*# DAG COMMAND MENU ##*

/F FOR FARES DISPLAYS

/S FDOR SCHEDULE DISPLAYS

/H FOR HOTEL/MOTEL DISPLAYS

/M TO RETURN TO THIS MENU

/U FOR USER COMMENTS AND
SUGGESTIONS BOX

/0 TO EXIT FROM THE DAG EE

ENTER THE COMMAND DOF YDUR CHOICE
OAG>/F

ENTER DEPARTURE CITY NAME OR CODE
DAG>L ONDON

YOUR DEPARTURE CITY IS NOT UNIQUE.
USE LINE NUMBER TO SELECT CITY NAME
DR AIRPORT NAME FROM THE LIST BELOW.
LONDON, DNT , CANADA

LONDON , ENGLAND

LONDON , ENGLAND/GATWICK
LONDON, ENGL AND/HEATHROW

LONDON,, ENGLAND/LUTON

LONDON , ENGLAND/STANSTED

LONDON,KY ,USA

LONDON , DH, USA
LONDONDERRY , N. TRELAND ,U. K.

VONDSUDHWN-

ENTER +,—-,LINE NUMBER OR CITY NAME.

SAN FRANCISCO; OAKLAND,CA,USA/DAK
SAN FRANCISCO,CA,USA/DAKLAND CONV
SAN FRANCISCO DEL ORO,MEXICO

SAN FRATELLD,SICILY IS,ITALY

SAN GABRIEL ,CA,USA

SAN GAVIND MONREALE,SARDINIA IS
SANGENJQ, SPAIN

SAN GENNARO VESUVIANO, ITALY

DN S WUN -

ENTER +,-,LINE NUMBER OR CITY NAME.
0AG>1

THERE IS NO AIR SERVICE
FOR-SAN FRANCISCO,CA,USA/CHINA BASIN

THE OAG EE CAN NOT ASSIST YOU IN
OFFERING ALTERNATE AIR SERVICE.
ANOTHER LOCATION WHICH MAY HAVE AIR
SERVICE.

ENTER ANOTHER CITY NAME OR CODE OR
ANY SLASHED COMMAND.

and work my way back to entering the
destination name.

DAG>SAN FRANSISCO

WELCOME TO THE OFFICIAL AIRLINE GUIDE
(DAG) , COFYRIGHT 1985, OFFICIAL AIRLINE
GUIDES, INC., DAK BRODK, ILLINOIS 60521

SEE SUBSCRIBER BULLETIN FOR DETAILS

ENTER /M FOR A LIST DF OAG EE COMMANDS

YOU MAY WISH TO REFER TO AN ATLAS FOR

At this point I had to go back to the first

ENTER: /1 FDR INFORMATION AND ASSISTANCE

menu

ENTER DEPARTURE DATE .
OR FRESS RETURN TO USE O1 DEC
0AG>20 JAN

FARE MENU

FARES FOR FARES FOR
DIRECT FLIGHTS DIRECT FLIGHTS
AND CONNECTIONS ONLY
CDACH AND BUSINESS CLASS FARES é
FIRST CLASS AND EQUIVALENT FARES 7
COACH, BUSINESS AND FIRST CLASS 8
ADVANCE-PURCH AND EXEURSIDON FARES 9

ALL OF THE ABOVE FARES 10

s WN -

PLEASE ENTER A NUMBER
0AG>3

FARES IN U. K. POUNDS
SELECTED FOR LHR-DAK

MON-20 JAN

£ ONE-WAY RND-TRP ARLN/CLASS FARECODE
NO LOWER FARES IN CATEGDRY

1% 308.00 wosy YLX2
2% 308.00 TW/M MLX14
3% 308.00 PA/Y YLX281
4%  308.00 BA/M yLx2
S*  308B.00 BA/M YLX2
&+ 308.00 NW/Y YLX11
7% 323.00 TW/M MLW14
8% 323.00 BA/M YLW2

* ENTER LE TD VIEW LIMITATIONS
ENTER +,L£,X£,5£,M,RF  (£=LINE NUMBER)

Here I guessed that RF stands for Return Fare.

Help menus are not obviously available.
DAG>RF

ENTER RETURN DATE
DAG>30 JAN

FARES IN U. S. DOLLARS

SELECTED FOR QAK-LHR
(TAX NOT INCLUDED}

£ ONE-WAY RND-TRP ARLN/CLASS FARECODE

THU-30 JAN

*+ ENTER LE TD VIEW LIMITATIONS
ENTER +,L£,X£,5£,M,RF (£=LINE NUMBER)
0AG>

I had now found the information 1 required
and so tried to get off the system.

0AG>QUIT

SORRY, CANNDT UNDERSTAND YOUR ENTRY;
PLEASE CHECK YOUR ENTRY AND TRY AGRIN.
DAG >OFF

SORRY, CANNDT UNDERSTAND YOUR ENTRY;
PLEASE CHECK YOUR ENTRY AND TRY AGAIN.
DAG>/0OFF

SORRY, CANNOT UNDERSTAND YOUR ENTRY;
FLEASE CHECK YDUR ENTRY AND TRY AGAIN.
DAG>HELP

SORRY, NOT SURE WHY YOU NEED HELP AT
THIS POINT. SUGGEST YOU RETURN TO THE
0AG COMMAND MENU AND BEGIN AGAIN,

OR REVIEW THE HOW TO USE DISPLAYS.
ENTER /M FOR OAG COMMAND MENU OR

/1 FOR INFORMATION AND ASSISTANCE.
DAG>/M

#% DAG COMMAND MENU ##
ENTER: /1 FOR INFORMATION AND ASSISTANCE
/F FOR FARES DISPLAYS

BY BEN KNOX

HIGH-
FLYING
DATABASI

There is now an dll
electronic edition o
the Official Airline
Guide.

f you are one of those people
lucky enough to work for a
company that believes in doing
business face to face, which means
you are flying around the world
from time to time you will be
interested in a service which has
just become available on Telecom

ORGRE NO LOWER FARES IN CATEGORY Gold. It is called the Official
ENTER DESTINATION CITY NAME OR CODE L iE=100 WD VLR Airline Guide Electronic Edition
DAG>SAN FRANSISCO 2% 495.00 A7 You2

3% 495.00 wo/Y Y0X2 (OAG EE).

e PUEsl MAg LI It claims to be a fare-base
CANNOT IDENTIFY YOUR DESTINATION CITY. S*  566.00 TW/M MLX14 . o fare-b. d,
IF YOUR CITY NAME IS NOT LISTED BELOW, 6% S66.00 Pa/Y vLX281 unbiased airline flight-infor-
SCHEDULED FLIGHTS MAY NOT BE AVAILABLE. 7%  566.00 BA/M YLX2 mation system available 24 hours

SAN FRANCISCO,CA,USA/CHINA EASIN 8% 566.00 BA/M Yix2

per day which contains the direct
and connecting schedules of over
750 airlines worldwide. The data-
base holds details of 350,000
North American fares updated
daily, 60,000 international fares
updated weekly, fare price com-
patisons, departure and arrival
times, airline and flight number,
aircraft type, meal service, number
of stops, and the actual journey
time.

Whether the actual journey
time given will have that much
relevance to the time on the day of
travel, considering the number of
aircraft delayed or cancelled due to
bad weather, industrial action and
so on is debatable. But given the
limitations, the OAG EE does
contain a great deal of infor-
mation. Getting at it requires
some patience: there are a distinct

lack of menus, until you work out
CANNDT IDENTIFY YOUR DESTINATION CITY. /S FOR SCHEDULE DISPLAYS : 4

IF YOUR CITY NAME IS NOT LISTED BELOW, /H FOR HOTEL/MOTEL DISPLAYS

SCHEDULED FLIGHTS MAY NOT BE AVAILABLE.

VDN U B GN~-

SAN FRANCISCO,CA,USA/CHINA BASIN
SAN FRANCISCO; OAKLAND ,CA,USA/DAK
SAN FRANCISCO,CA,USA/OAKLAND CONY
SAN FRANCISCO DEL. DRO,MEXICO

SAN FRATELLO,SICILY IS,ITALY

SAN GABRIEL ,CA,USA

SAN GAVIND MONREALE,SARDINIA IS
SANGENJO, SPAIN

SAN GENNARD VESUVIAND, ITALY

ENTER +,-,LINE NUMBER OR CITY NAME.
0AG>2

/M TO RETURN TO THIS MENU

/U FOR USER COMMENTS AND
SUGGESTIONS BOX

/8 TO EXIT FROM THE DAG EE

ENTER THE COMMAND OF YODUR CHDICE
0AG>/Q

END OF OAG SESSION
Your session with DAG has now

been closed. Thank you for using
the Telecom Gold Gateway Service.

PRACTICAL COMPUTING February 1986

how to call them up.

Apart from the difficulty of
using the system, my other
criticism of the OAG EE is its cost:
56.5 pence per minute at peak
time, and 38 pence per minute off-
peak.

If you want to use the OAG, you
need to be on Telecom Gold. Use
the command OAG at the >
prompt. PC
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Morethanaw
for less than

KEYBOARD, SCREEN AND PRINTER

PLUS VAT

THE AMSTRAD PERSONAL

Don't look at the price of the Amstrad PCW 8256 or you won't believe
what is to follow.

Because the PCW 8256 is a complete wordprocessing system and a
complete personal computer at a completely unbelievable price.

It’s a powerful wordprocessor.

The PCW 8256 is totally equipped for wordprocessing. It has a high
resolution screen with 90 columns and 32 lines of text. That’s 40% more
usable display area than most PC’s.

There’s a high speed RAM disc that allows you to
store and retrieve information instantaneously, as you're
creating a document.

The 82 key keyboard is specifically designed for
wordprocessing. Its special function keys allow you to

refer to “pull down” menus as you work, so you don't
have to memorise complicated codes. This simply
means it’s easy to use.

And the PCW 8256 has an integrated printer, with
compatible software that gives you a choice of letter quality
and high speed drafting capabilities.

Finally there's an automatic paper load system, as well as tractor feed for
continuous stationery. All for the price of an electric typewriter.

It’s a powerful computer.
The PCW 8256 is more than a wordprocessor. It’s also a purpose
built computer with an enormous 256k memory.
By employing the CP/M" Plus computer operating system with 61k TPA,
it opens the door to over 8,000 commercial software packages. If that’s
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FOR A FREE DEMONSTRATION VISIT YOUR LOCAL DIXON



ordprocessor,
Atypewriter.

THSTIRNG pecwezne Prntar

MPUTER WORDPROCESSOR

not enough, for the real computer buff, a combination of the powerful
Mallard basic, Dr Logo and GSX Graphics system extentions will mean you
can write your own programs. There's also an optional combined serial
and parallel interface, that gives you access to modem, additional printers
and other peripherals. And you can even add an extra 1 M byte drive.

So even if you started off just wanting a wordprocessor
it won't be long before you'll be hooked on the com:
pelling possibilities of micro-computing.

Now you can look at the price. The Amstrad PCW 8256
/ costs just £399 + VAT. It’s a lot less than youd expect to pay
or a lot more than a wordprocessor.

DEMONSTRATION AT DIXONS |

IRE OR GOOD COMPUTER OR OFFICE EQUIPMENT DEALER.

[ Please send me some more information about the POW 8256 Home user(] |

Office user O |
| Name. (Please tick) |
| Address I
| |
| |
I 2
| Company. %I
| g
| |

Amstrad PCW 8256

*CP/Misa lradem.lrk of Digital Reseamh Inc.

® Circle No. 148
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. Word processors are being
used increasingly by
students for writing up

dissertations and projects, because
they allow you to change what you
have written repeatedly, and right
up to the last moment. While I
like the right-justified edge they
can produce, I do not like the large
number of blank spaces that get
lefton a line. Is there any way
WordStarcan be made to reduce
the amount of blank space
prmcd? g

A DUNCAN

Most word processors that
A justify text to give a
straight fight-hand
margin produce a lot of empty
spaces on a line of text. This s
because each line must be padded
out with extra spaces to make it
finish in the right place. We too
prefer text to be fairly denseon a
line, and using a printer capable of
proportional spacing this is how we
do it.
If you are using a 10-pitch

daisywheel the default spacing is

.CW 12, which gives a character
spacing of 120/12 or 10 characters
per inch. Extra spaces added by
WordStar to adjust the right
margin are divided into the
appropriate number of
microspaces, each 1/120in., and
extra microspaces are added first
between words, and then between
letters. Thus unless a line contains
exactly the right number of letters
to fill it, the actual spacing
between letters is increased, so that
though you intended to print 10
characters per inch, you will almost
certainly print less than this.

When we are using a 10-pitch
daisywheel we issue a .CW11
command, giving a spacing of
120/11 or 10.9 characters per inch.
If a line is filled with exactly the
right number of letters, it will
print 10.9 characters per inch, but
if WordStar adds any extra spaces
to justify the right margin the
number of characters per inch is
reduced — hopefully to about 10.
We find that this works well in
practice. Similatly, if you are using
adaisywheel designed to give 12
characters per inch, you could
issued a .CW9, which gives 120/9
or 13.3 characters per inch.

A different solution for
WordStar users is to alter the
microjustify algotithm so that it
puts more emphasis on adding
microspaces to the gaps between
words, rather than inserting
microspaces between the letters in
aword. This can be achieved by
running the patcher subroutine in
the Install or Winstall program
and changing the hexadecimal
value at location DMJWB from 00
to FF.
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POWER

SUPPLIES

supply for a computer, and a switching power supply. Why is the

m Please can you explain the difference between a normal power

switching power supply considered best?

M HUGHES |

The fitst power supplies for computers comprised a transformer
to step the 240V a.c. mains down to a low voltage — say 5V —

for the computer boards, disc drives, etc., and a rectifier to
convert the low-voltage alternating cutrent to direct current. There are
two problems with this arrangement.

First, if you draw a lot of current the voltage is likely to drop; adding
extra boatds or extra disc drives may cause this. If the voltage falls, the
chips behave erratically and the computer may crash or give wrong
answers. The probem can be overcome by having a very large transformer
with a lot of soft iron in the core, and thick wires for the windings, so that
it can deliver much more current than you are likely to need. But big
transformers are both expensive and heavy.

A second problem is that the voltage provided by the mains itself may
vary. If the mains voltage varies by 10 percent the output voltage will also
vary by the same margin, and instead of getting 5V d.c. you would only
get4.5V. A remedy for this is to produce, say, 8V d.c. from the power
supply, and use a voltage stabiliser to drop it to the required 5V. The
snags are that this adds extra components and so increases the cost, and
that in dropping the voltage the voltage stabiliser produces heat — and

chips do not like too much heat.

This is where the switching power supply comes in. Atitssimplest, it
converts the a.c. mains into d.c., which is fed through the primary coil of
a transformer to produce the required low voltage in the secondary coil.
Since transformers do not work with d.c., an electronic switch that goes on
and off repeatedly is placed in the primary circuit, giving intermittent

d.c. that will work a transformer.

The voltage induced in the secondary coil depends on two factors: the
ratio of the number of turns of wire in the primary and secondary coils of
the transformer, and the frequency with which the switch in the primary
circuit goes on and off. A suitable electronic circuit can vary the switching
frequency to compensate for variations in the mains voltage, and in this
way the voltage from the secondary coil of the transformer can be kept
constant. Of course, the secondary voltage isstill a.c. and requires a
rectifier to provide d.c. to drive the chips.

All modern microcomputers have switching power supplies. The
advantages are that they can use smaller, lighter and cheaper
transformers, and give astable voltage without producing a lot of

unwanted heat.

I am considering buying a

micto for use in solving

mathematical problems,
so I am interested in how to judge
the speed with which it will
perform arithmetical operations. Is
there any significant difference
between the available micros in
this respect, and if so which has the
greatest calculation speed?

TLOCK

Practically all micros are
sold with some version of

Basic interpreter, either
built in as a PROM inside the
computet, ot loaded into memory
from a disc. You are thetefore
probably concerned with the
relative speed of doing arithmetic
calculations in Basic on different
machines.

When magazines such as

Practical Computing teview new
computers, they include a series of
Benchmark timings. These are the
times taken by a standard series of
Basic programs to perform various
arithmetic tasks. The programsare
listed on page 104 of the January
1984 edition of Practical
Computing. The average of these
eight tests gives a measure of the
computer’s speed. This varies
depending on several features:

@ The clock speed of the CPU -
2MHz, 4MHz, 4.77MHz, SMHz
and so on, The faster the clock
speed, the faster it can do
calculations.

©® Whether the memory chips can
run fast enough to keep up with
the CPU, or whether wait states
must be introduced to slow the
CPU down so that the memory can
keep up.

@ The type of CPU chip used.
Z-80, 8088 and 6502 processors
handle eight bits at a time,
whereas 8088, 8086, 80186 and
80286 chips handle 16 bitsat a
time. The 16-bit processors should
do arithmetic faster than eight-bit
processors running at the same
clock speed. The 68000 processors
are potentially the best around,
but the 68008 used in the Sinclair
QL only accesses eight bits of data,

| and so is slow.

® The particular version of Basic
used. Some are much less
efficiently coded than others.

® The number of figures accuracy
used in calculations; the more
figures carried, the slower the
calculations.

If your arithmetic calculations
involve reading data from files, or
writing it to files, then these may
involve a significant amount of
time, and the speed of these
operations depends on how well
the operating system has been
written, and on the speed of the
devices used tostore files. Cassettes
are very slow, floppy discs are a lot
better, and hard discs are pretty
fast.

If you are really concerned with
speed, using a Basic compiler
rather than an interpreter makes
an enormous difference in running
speed. We recently speeded up a
program by between 15 and 20
times using a compiler. Similarly,
other languages such as Fortran or
Pascal run much faster than Basic
interpreters.

The IBM PC and its many clones
have the facility to add an 8087
arithmetic co-processor chip,
which speeds arithmetic by three
to 10 times, provided your
software can use the chip.
Interpreters certainly cannot, and
not all compilets can either.

If you are concerned with
getting accurate answers, beware!
Most computers cafry six or seven
decimal figures, and this is not
enough. For accurate scientific
work we use Micro Mike’s Bazic on
an eight-bit CP/M computer, and
Xitan's XBasic on a 16-bit MS-
DOS computer. Both allow you to
choose how many figures accuracy
you wish to use.

The fastest micto is probably the
TDI Pinnacle ot the Tadpole. Both
use a 68000 CPU, and both are
excellent machines but are outside
the price range of most small users.
We had one of the first Sinclair
QLs and found it slow — aseven-
year-old Z-80 CP/M machine ran
faster — and Microdrives are not
my choice, but there are a lot of
satisfied Sinclair users. If you can
go up-market a bit, you should
look at the Ferranti PC, which has
impressed us as good value, or the
RM Nimbus.
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[ASK PC]

A

1 have been told that there
@ is no limit on the size of

file handled by WordStar
other than the maximum size of
file you can store on a disc. The
large document capability of
WortdStar is supposed to come
from its ability to read the
appropriate part of a file from disc
into memory, storing parts of the
document in temporary disc files if
necessary, and putting the whole
lot back together at the end
without the user ever being aware
of this. I was therefore surprised
that every time I tried to handle a
file of 260K my WordStar program
crashed, and the crash is
reproducable.

Is there a bug in WordStar, or is
my copy corrupt? Have you any
suggestions how I can get round
the problem?

M STOKES

It used to be true that the
A maximum size of

document that WordStar
can handle is the maximum size of
file that you can store on a disc.
But discs have been getting bigger.
With versions of WordStar up to
and including version 2.6 the
maximum document size was
restricted to 250K, but this was
increased to 500K at version 3.0,
and this limit will be raised to
8Mbyte in later releases.

If your copy of WordStar is
working propetly on more normal,
smaller files it is not likely to be
corrupt. First check that you have
disc space for this 260K file, a
backup and some temporary file
space; if you have not, lack of space
on the disc could be the cause of
the crash. Otherwise, we suspect
thatyour problem is that you are
using WordStar version 2.6 or
carlier.

If you are using an eatly version
of WordStar, the best remedy is to
ask your dealer to upgrade your
master copy to the latest version.
Provided you have the master copy
of the disc, good dealers will
usually do this for no more than
a nominal sum.

As regular users and enthusiastic
supporters of WordStar, we would
like to query your reasons for
handling such large files. It will
make reading, writing and editing
of files slow, and will greatly
increase the risk of running out of
file space. We write books, but
store each chapter as a separate
file, and either print the chapters
separately, or use Mailmerge to
print several files together as one
document. Subdividing a large
document into several smaller files

makes it much quicker to find a
given place to make a correction.
Working with smaller files also
makes it quicker to write the
updated version on to disc at the
end of the edit. Reading and
writing disc files is slow on systems
with floppy discs.

The optimum size of a file is one
just small enough to reside in
memory, since this saves the time
taken to write and read temporary
files. Remember, too, that you
need disc space for both the new
version and the backup version of
the file. Usually these will be on
the same disc, but you can arrange
to have one file on one disc drive
and the othet file on another disc
drive. These comments are less
valid if you use a hard disc, or if
you use a large silicon disc but we
still prefer several small files to one
very large one.

1 was disappointed to
learn that the Advance
86B is unable to run

Concurrent CP/M or use the 8087
mathematical co-processor chip.
Will an upgrade be available from
Ferranti and, if not, will the lack of
vectored interruptson the
Advance prevent the use of the
future multi-tasking Microsoft
Windows? Do you know whether
Supercalc release 3.2 and Turbo
Pascal release 3 will work with the
256K Advance 86B with an Epson
FX-80 printer?

TROND MYKLEBUST

The original design of the
Advance 86 hasa flaw,

and vectored interrupts 21
and 22 are not handled correctly.
We believe it was something to do
with buffers for these interrupts.
Though Advance designed the
machine, it was actually made by
Ferranti, which spent a lot of time
improving the Advance, correcting
the vectored-interrupt problem,
and providing better heat
dissipation, new versions of ULAs
and new ROM sets. These
improvements afe carried forward
into the Ferranti 860 PC and XT
models.

The failure of the vectored
interrupts to work properly has no
effect on most applications, but
with two important exceptions: if
you want to run Concurrent
CP/M, and if you want to use an
8087 arithmetic co-processor.
Towards the end of the production
run of the Advance, Ferranti
designed a small piggyback board
to cure the problem. The board
plugs into the socket on the
motherboard which normally

holds the 8088 CPU chip, and the
8088 plugs into the extra board.
This board costs about £160, but
both Concurrent CP/M and the
8087 chip work with it. Unless you
bought the machine last summer,
and you specially asked for.it, I
doubt if you will have the
modification. If it is there, it will
be quite obvious if you look at the
motherboard.

If you want t add the board to
upgrade your machine, we suggest
you contact a Ferranti dealer. Two
we have found very helpful are:
Consort DataLtd, 126 New Walk,
Leicester LE1 7JA; and Advanced
Microcomputer Applications, 8
Glebe Street, Beeston,
Nottingham NG9 1BZ.

Remember that an 8087 chip
can improve the speed of
arithmetic calculations by an
average of three times, sometimes
even more. However, the software
must be able to use the chip, or it
will have no effect. Basic
interpreters do not use an 8087,
nor do any of the word processors.
Compilers may use the chip, but
before you buy one you should
check that it can.

We have no personal experience
of multi-tasking using Microsoft
Windows, Supercalc version 3.2 or
Turbo Pascal release 3, but the
only program we know that will
run on an IBM but will definitely
not run on a Ferranti — oran
Advance with the interrupt
modification — is Anagram. The
Epson printer may require a special
ROM set to use the IBM graphics
characters: you should check with a
dealer.

1 own a Sharp MZ-80K
computer with a Sharp
MX-80FD twin disc drive

and a MZ-80 1/0 interface. 1 also
have a Sharp MZ-80P3 dot-matrix
printer, plus a Brother EM1
typewriter. I wish to purchase a
new 128K or 256K computer,
and want one if possible which
will work with my present
peripherals, to save me buying
new ones. I particularly wish to
continue using the twin discs and
the Brother typewriter, which are
very expensive. Is there a
computer on the market which
would allow this?

J R MOORE

Before trying to answer
your question it is worth

posing another one. Why
do you want a new computer? Is
your present one too slow, does it

have too little memory to run

| programs you really want to use,

are the discs too slow, or do they
not store enough data? If you
change machines, youwill have
considerable expense both on the
machine and on software, and
you will spend a lot of time
learning aliout the new machine
You must be sure that it isia
necessity, ot just a fad.

Unless you possess considerable
expertise and patience as an
electrical engineer and machine-
code programmer, I can see little
chance of you using your existing
floppy-disc unit with a new
16-bit machine. Almost all the
16-bit machines are sold with at
least one, aftd usually two disc
drives already butle-in.

I do not have any technical
information on the Sharp
MZ-80P3 dot-matrix printer. If it
is connected through a serial
port, there is a very good chance
that it will work with another
computer; if it is connected
through a parallel port you will
almost certainly need a new
ribbon cable with different plugs
on it, or get the old one changed.
Even then it may or may not
work. Printers need not be all
that expensive. We have recently
seen several good, cheap printers
which will work with the IBM PC
and look-alikes.

The Brother typewriter has an
RS-232 serial connection, and this
should be easy to connect to a
new machine. However, you
must make sure that the new
computer has a serial port, since
some only have parallel as
standard. The 16-bit machines
have their own keyboard, so you
do not require the typewriter as
an input device; if you do any
amount of printing you will find
a proper printer faster and much
more robust.

As to which machine to
choose, it depends what you want
it for and how much you can
afford. Remember that you only
get what you pay for. The Sanyo
is one of the cheapest 16-bit
machines around, and includes a
fot of software. The Ferranti
PC-860 is British and extremely
good value: it has a lot of
bundled software, and a better
performance than the cheaper
Sanyo or the much more
expensive IBM PC. The Research
Machines Nimbus is also British,
has an advanced specification and
is very attractive; Research
Machines has built up an
excellent reputation with schools
and other educational
establishments through the 380Z
and 480Z machines. P(

In “’Ask PC’* John and Timothy Lee answer questions an any area of microcamputing. If yau have a ncggmg prablem, write ta us, marking ASK PC clearly on

the top left-hand corner of the ¢ envelope. Letters should contain one question only We cannot guarantee a personal reply, but to be considered your letter must include

your name or ond address, ’roge'her with a s'omped addressed e envelope The most representative questions of generol interest will be answered and published.
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PC SOFTWARE: OVER

50‘1 DISCOUNT!

WHY PAY MORE?

WORDSTAR 2000 227 RRP 465 —51%!
MULTIMATE 225RRP 450 —50%!
SUPERCALC 3.2 180RRP 360 —50%!

¥

High Resolution ® High Performance
Colour Graphics or
Frame Grabbing

DBASE IlI 305RRP 550 —44%!
OPEN ACCESS  309RRP 550 —43%!
XCHANGE 280RRP 495 —43%!
WORDSTAR PRO 229 RRP 399 —42%!
FRAMEWORK 322RRP 550 —41%!
DBASE Ii 237 RRP 395 —40%!
SYCERO 370RRP 595 —37%!

PROJECT
MANAGER 242RRP 375 —35%!

WORD PERFECT 280RRP 425 —34%!

HERCULES
MONO 299RRP 449 —33%!

QED+ 200RRP 295 —32%!
WORD 272RRP 400 —32%!
SYMPHONY 375RRP 550 —31%!
DB COMPILER  450RRP 650 —30%!
LOTUS 1-2-3 275RRP 395 —30%!
CAPTAIN BOARD 225RRP 319 ~29%!

CBASIC
COMPILER 280RRP 395 —29%!

MBASIC

COMPILER 285RRP 385 —25%!
CLIPPER 498 RRP 650 —23%!
DATAMASTER POA NOW AVAILABLE!
IRMA BOARD 899 RRP 1158 —22%!
MILESTONE 175RRP 225 —22%)!
DGRAPH IlI 160RRP 200 —20%!

HERCULES
COLOUR 156 RRP 195 —20%!

QUICKCODE Il 160RRP 200 —20%!
CLIP FAST ~ _102RRP 120 —15%!

e Most popular business micros supporteal

® Fast dellvery!

® Quantity discounts!

e Credit accounts available!

e Government & overseas orders welcomed!

® Customised software & consultancy service!
(IBM-PC prices shown exclude VAT and are

correct at time of going to press)

A s O o e

Digisolve manufacture a range of high
performance graphics displays that are used in the
Video, CAD/CAM, Process Control, Educational and
Imageing fields, with resolutions from 512 x 512 to
1376 x 1024 in 64, 256, 4K, 64K and 16M
colours at pixel draw rates of 1M pixels per second.
Our family of products are supported on many
computers with a broad range of software, contact
our Sales Office for more details or a demonstration.

Call us NOW on 0480 - 53044 for further details!
Call us NOW on 0480 - 413122 and save money!

Elite Computer Systems

40 SAPLEY ROAD HUNTINGDON CAMBS PE18 7YG

Digisolve Ltd.

Aire & Calder Works, Cinder Lane
Castleford, W Yorks WF10 1LU

Tel: 0977 513141. Telex: 557661 AGRAM

® Circle No. 151
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The Classic’

Menu Generator.

liminate all user contact

with operating system
commands. Use MENUGEN
from Microft Technology to
create menus to access all
your regularly used programs.

MENUGEN is a utility

which will create menus for
any activity. Amenu selection
will run a program, call anothermenu, returnto a
previous menu, run a basic program, execute operating
system commands, or exit to the operating system.

— FACILITIES INCLUDE
UP TO 20 MENU OPTIONS PER MENU SCREEN
UPTO 15 LEVELS OF NESTED MENU
ANY NUMBER OF LINES OF HEADINGS AND FOOTNOTES
USE OF COLOUR - FULLY USER DEFINABLE
‘ARE YOU SURE2* MESSAGE OPTION AFTER ANY SELECTION
PROMPTING FOR UP TO 16 PARAMETERS AFTER ANY SELECTION
OPTIONAL PASSWORD PROTECTION ON MENU SELECTIONS
OPTIONAL LOGGING OF ALLSELECTIONS TAKEN
MENUGEN: s available formostCP/M, MS DOS
orPCDOS micros including IBM PC/XT/AT and
compatibles, Sirius, Apricot, HP150, DEC Rainbow,
andmany Z80machines. MENUGEN costs £48 + VAT
(£55.20) forasingle userlicence, or£120 + VAT (£138)
foranetworklicence, andis available from Microft
Technology Limited, The Old Powerhouse, Kew Gardens
Station, Kew, Surrey TW9 3PS. Toorder, orfor further

information, telephone 01-9488255.

MENUGEN

MENUGEN is o Trade Mark of Microft Technology Ltd and is o British product.
® Circle No. 104

User Ltd. Selection Menu

ASPECT

Wordstar

lotus 123

Disk formatting menu
Exit to operating system

Please type in selection number

PRINTER REPAIRS &
SERVICING

DOT MATRIX & DAISYWHEEL
COLLECTION/DELIVERY SERVICE

PRINTWHEELS RIBBONS FOR ALL MODELS
ACOUSTIC HOODS SHEETFEEDERS TRACTORS
EXTENSIVE RANGE OF PRINTERS IN STOCK

IBM EXPANSION CARDS

COMMUNICATIONS S'W MODEMS NEW;
MONITORS PLOTTERS TERMINALS
OVER 500 APPLE & IBM ITEMS IN STOCK

SUPER UTILITY IBM PC/XT |

DATA RECOVERY UTILITY FOR IBM
RESTORES DAMAGED OR DELETED FILES
WORKS WITH BOTH HARD & FLOPPY DISKS
ONLY £99 + VAT

Tel: 061 428 2014

A+G COMPUTERWARE
PO BOX 34, CHEADLE,
CHESHIRE SKS8 4PT

® Circle No. 105
PRACTICAL COMPUTING February 1986

SPECIAL SECTION
WORD
PROCESSING

Now that word-processing software has been
around for a few years, general-purpose packages
are giving way to programs designed for users with

more specialised needs. In this feature we look at
some of the vertical markets that are beginning to
emerge, such as scientific word processing,
intelligent real-time spelling checkers and the
exciting field of thought processors.

HARDWARE

Panasonic has returned to the fray with a range of
transportables: we try out one of them. After One
Per Desk and the Acorn Communicator we look at
the latest in office work stations, this one from
Tandata.

SOFTWARE

Practibase, the first of the cheap dBase doubles, will
be on the test bench. We also investigate Sperry’s
best-selling Mapper, a mainframe package that has
arrived on the micro, and we look at the world of
fourth-generation languages.

TOP 10 SURVEY

TRANSPORTABLES

Way back in the mists of micro time the
transportable began the shift away from desk tops.
Things have moved a long way since then, and we
| present our top 10 models.

Don’t miss the March issue of

"PRACTICAL
COMPUTING

On sale at W H Smith and all good newsagents after 12 February.

Contents may vary due fo circumstances beyand our contral and are subject to
change without notice

= 35




k<% GUT PRIGE MICROS 223 %

* CUT PRICES SYSTEMS

* PROMPT SERVICE

* LEASING FINANCE

* TRAINING

* LARGE SATISFIED USER BASE

* OWN MAINTENANCE CONTRACT

OLIVETTIM24 + 256K RAM +

1X360 floppy discdrive +

10 megabyte hard discdrive +
keyboard + monitor + OK1 nearletter
quality printer + boxof 10discs + box
of paper + any fourmodules of
pegasus accounting software

£3496.00

PEGASUS

BUSINESS

SOFTWARE

APRICOTXI10S + 512KRAM +
1X720K drive + 12 monitor +

OKl nearletter quality printer + data
cable for printer + boxof 10discs +
box of paper + any fourmodules of
pegasus accounting software

£3596.00

ABOUTUS

OURSALES
PHILOSOPHY

WEWONTSELLYOUA
COMPUTERWE'LLOFFERYOU
ABUSINESS SOLUTION WHICH
MAY INCLUDE ACOMPUTER,
SOFTWARERIGHT FORYOUR
BUSINESSAND A PRINTER
APPROPRIATETOYOUR
NEEDS.

APRICOT2X720K + 256 KRAM +

12" monitor + Epson DX100 daisy
wheel printer + datacable forprinter
+ boxof 10discs + boxof fanfold
paper + any fourmodulesof pegasus
accounting software

£2596.00

PRICES

The systems you see are only
examples of the deals which we can put
together for you we can quote on any

If you are interested in buying a box with
little or no support, then again—We can
help — Of course having purchased the

configuration and supply from stock.

* WE ARE APPROVED DISTRIBUTORS
FOR ALL THE PRODUCTS WHICH WE
SELL.

system you may then subscribe to our
help service.

PEGASUS SOFTWARE

OLIVETTIRANGE
* WE CAN SUPPORT ANY SYSTEM
WHICH WE SELL

APRICOT RANGE

* FREE TELEPHONE SUPPORT
* TRAINING % PROMPT DELIVERY

IV lCSS (HEAD OFFICE)
78-82 KIRKTONROAD (1-800 8182
LONDON N15 5EY

* COMPETING PRICES
* EFFICIENT SERVICE

3@ ® Circle No. 106



FORTH promotes the writing of
well-structured programs but it is
friendlier to the computer than it
is to the programmer. Since,
loosely speaking, Forth is a
compiled language, Forth pro-
grams can be as fast and efficient as
machine code. But compared with
a language such as Basic, Forth is
more difficult to learn. However,
unlike Basic the language itself can
easily be extended to suit your
applications, which makes it a lot
more versatile.

Availability is one of Forth’s
strongest points. It is public-
domain software and language
documentation for Fig-Forth
(Forth Interest Group Forth) is
readily available. There is also an
excellent version of Forth-83
available free to CP/M user group
members. There is at least one
commercial version of Forth for
most mictocomputers. The four
main systems in use are Poly- ¢
Forth, Forth-79, Fig-Forth and
MMSForth; Forth-79 is often
referred to as standard Forth and
Forth-83 is an updated version of
Forth-79.

Forth was designed for con-

trolling telescopes and its forte
remains in real-time control
applications. Assuch, Forth is used
by many engineers, but it can be
used to write any type of program;
most of Forth is written in Forth.
Its other advantages are that it is
interactive, largely processor-
independent and uses virtual
memory. On the other hand, Forth
lacks a file structure, it uses un-
familiar notation and it has poor
data structures, which is why it is
less suitable for writing data-
processing software.

California University research
assistant Margaret Armstrong in
her self-teaching guide Learning
Forth demonstrates that learning
Forth need not be boring. Her
question and answer method and
clearly written text will not suit
-everyone’s mentality but Learning
Forth is certainly a book that
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mire INTRODUCTION

Martin Eccles examines the wide range of

books available on how to learn and improve
your knowledge of this versatile programming
language.

T
TO FORTH

ITEN N

—————————
* P 4 MRS LTRIE] vk As
————— "

anyone interested in computers
can understand. For example,
number manipulation using
postfix notation is discussed as an
aspect of Forth’s stacking mech-
anism rather than as a math-
ematical hurdle. This makes a sur-
prising psychological different.
Had the Jupiter Ace been
accompanied by this work, it
would probably have survived a lot
longer.

Most of the book concentrates
on number manipulation and data
processing, and there is very little
on graphics. But the book contains
plenty of software examples,
including a simple payroll pro-
gram, and origins and differences

G FOR

RICHARD OUMEY & MICHAEL BENSON

of the vatious Forth interpretations
are discussed briefly.

Of the introductory books,
Learning Forth contains the most
useful Forth glossary. A list of
Forth words with brief explan-
ations is an invaluable pro-
gramming aid. Such a list is usually
found in the language manual
but it might not be as useful as this
one. Sadly though, Learning Forth
is very exensive.

Exploring Forth is densely
packed and, in the words of the
author, is ‘ ‘not a book for armchair
reading.”’ This is a practical intro-
duction to Forth programming
which takes you far enough to be
able to continue on your own. It

does this by concentrating more on
intricacies of the languages rather
than on constructing programs.

A section on simple graphics
and animation is included. It is
more of a reference book than
Learning Forth and better for
readers with experience in another
language. The list of words at the
back of the book has no ex-
planations and is less useful than
the list obtained by a command in
the language itself. No further
reading list is provided.

Paul Kail’'s Az Introduction to
Forth is a lively little introduction
written with Spectrum and Jupiter
Ace users in mind. The many
diagrams help you undetstand the
language, and teaching how to
write programs is combined feas-
onably well with descriptions of
how the language works.

This is the most concise of the
introductory-type books. Despite
the book's small size, it has brief
sections discussing graphics, sound
generation, and tape and disc
interfacing. Apart from many
short programming examples in
the text, there ate seven slightly
longer light-hearted programs at
the end of the book. The book’s
Forth word glossary is quite good,
but use of the book for reference is
impaired by the lack of a good
index.

The only introductory book
written for a specific version of
Forth is Introduction to Forth for
TRS-80 users running MMS-Forth,
which is also available for the IBM
PC. It consists of useful detailed
descriptions of Forth words and
how they work together, which
makes it a good reference book for
programmers. However, specific
information on how the language
wortks is not included, and in this
respect the book is not a complete
introduction, rather more an
excellent supplement to the
language manual.

Fundamental Forth begins by
talking about computers, then
programming, then Forth, which
is a good start. Each chapter after
that is well defined and clearly
written, providing a good

{continued on next page)
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{continued from previous page)

grounding on how Forth works
within the computer and how to
write programs. What is more,
Fundamental Forth is one of the
cheapest of the books reviewed
here.

Glossaries are included for Fig-
Forth, Forth-79 and Forth-83 to
help the reader to adapt program
examples, and there is a chapter
on disc use. This book is
recommended to anyone intet-
ested in Forth.

I would argue that Forth’'s
requitement for rigidly structured
program writing makes it more
difficult to learn propetly if you
already know Basic. The authors of
Forth for Micros, The Student's
Forth and The Complete Forth
disagree, suggesting that famil-
iarity with Basic will help you
follow their works. It would have
been more practical to assume that
the reader had read a good
introductory book on Forth.

With Forth Techniques the
authors claim you can ‘‘learn how
to handle advanced arithmetic
operations, explore the realms of
turtle graphics and even create
your own compiler.’’ The compiler
is for turtle graphics and is
included to illustrate how Forth
can be moulded to suit the user’s
application.

CONBTER

. B

BOUBODGE

Forth Techniques does not
profess to turn you into an expert
programmer but it succeeds in its
goal of taking its readers to a point
wherte they can produce their own
practical solutions to everyday
problems. It does this with the aid
of numerous working examples.

Chapters deal with extending

38

the Forth system, extended
number manipulation, and fixed
record-length disc files. This is the
only book reviewed with a chapter
on hardware control — a task that
Forth is particularly suited to. Pro-
gram examples are to Forth-79
specifications but sufficient in-
formation is given to allow them
to be modified for other versions of
Forth.

Forth Technigues is intended to
follow on from Fundamental Forth
and together, these two books
cost about the same as Forth
Programming for twice the
number of pages. They are both
practical and well written.

ORI
Vigrs

Forth for Micros is intended to
teach programming in Forth and
demonstrate its use and power.
Described as useful for micro
enthusiasts and students of com-
puter science, it is not as practical
as Forth Techniques but it goes
deeper into the intricacies of
program structures.

Written for people who can
already program in Basic or Pascal,
Forth for Micros is intended as a
conversion course. It teaches Forth
by example and comparison, and
includes useful subroutines for
manipulating strings, provision of
character literals and imple-
mentation of muiti-dimensional
arrays. There are one or two exer-
cises at the end of each chapter.

Again, this book is written for
Forth-79 and supplementary
information is given where needed
to allow the examples to be mod-
ified. However, Forth 83 is not
mentioned.

Forth is written by engineers in
general tetms for standard Forth
and will appeal most to engineers,
students, scientists and anyone
needing a deep understanding of
the language. Emphasis is on
encouraging the reader to write
efficient, economical programs.

It concentrates mainly on serious
programming and how the
language works, providing a brief
introduction and history followed
by details of how the interpreter
works, mechanics of the language,
recursion and multi-tasking.
Special properties of the language
are discussed later on in the book.

A chapter of problems with
suggested solutions and an
excellent bibliography are
provided.

A building-block approach is
used in the American offering
Forth Programming, aided by over
50 program examples. Impatient
people love this approach. It allows
them tostart putting big programs
together in a short time. But if you
want to be able to write programs
without the aid of the book, you
will still have to study how all the
building blocks work and how to
break them down. For that reason
itis probably best toconsideritasa
programmer’s reference.

Each of the book’s 13 chapters
explains an aspect of the language
such as arithmetic, stack man-
ipulation, adding words, Do
loops, string processing and disc
operations. The text is clear, as is
typical of American books, the
structure is logical and the
examples are useful. The only
drawback is its price. It includes a
Forth glossary but there is no
bibliography.

The author of The Complete
Forth has written a Forth compiler
and his understanding of how the
language functions is reflected in
the text. It is divided into aspects
of the language but the explan-
ations go deep, with frequent des-

.criptions of what is happening in

the computer memory. The first
haif of the book uses frequent
comparisons with Basic and the
latter half describes the more
unusual features of Forth, many of
which have no equivalent in other
languages.

-

Alan Winﬁeld/

The Complete Forth is written
for standard Forth-79 but common
departures are detailed as foot-
notes. It is densely packed and
often a little too busy, but it givesa
full description of how the
language works, using many
examples and diagrams. The Forth
glossary is on a pull-out reference
catrd and a brief bibliography is
included.

In The Students’ Forth the first
thing that readers are told is that
they will not be able to use nor-
mal conventions when writing
algebraic expressions. Admittedly
this is a textbook for formally

teaching the inner workings of the
language, but do books for
students have to make learning
appear so difficult? In fairness
though, the book works through
the language systematically.

The main intention of The
Students® Forth is to show the
reader how to use the language.
But the author also claims that by
the time intelligent readers have
read it they should be able to
implement their own version of
Forth. This book is essential for
anyone thinking of implementing
Forth. Forth-83 is used for
examples, with references to
Forth-79, MMS-Forth and Poly-
Forth.

GOING FOR
FORTH

Learning Forth by Margaret A
Armstrong. Published by Wiley
Press, 223 pages, £17.80. ISBN 0
471 88245 3

Exploring Forth by Owen
Bishop. Published by Granada,
176 pages, £6.95. ISBN 0 246
12188 2

An Introduction to Forth by
Paul A C Kail. Published by Micro
Books, 120 pages, £8.95. ISBN 0
946705 01 1

Introduction to Forth by Ken
Knecht. Published by Howard W
Sams, 142 pages, £8.95. ISBN 0
672 21842 9

Fundamental Forth by Richard
Olney and Micheal Benson.
Published by Pan, 239 pages,
£6.95. ISBN 0 330 28960 8
Forth Techniques by Richard
Olney and Michael Benson.
Published by Pan, 253 pages,
£6.95. ISBN 0 330 28961 6
Forth for Micros by Steve
Oakey. Published by Newnes
Technical Books, 148 pages, £6.50.
ISBN 0 408 01366 4

Forth by W P Salman, O
Tisserand and B Toulout. Published
by Macmillan, 159 pages, £7.95.
ISBN 0 333 36798 7

Forth Programming by Leo J
Scanlon. Published by Howard W
Sams, 246 pages, £13.55. ISBN 0
672 22007 5

The Complete Forth by Alan
Winfield. Published by Sigma
Technical Press, 131 pages, £6.95.
ISBN 0 905104 22 6

The Student’s Forth by Glyn
Emery. Published by Blackwell
Scientific Publications, 101 pages,
£6.50. ISBN 0 632 01436 9
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We’d 1ike to say how much
we’ve improved the WS2000
manual-dial modem.

s 7//////////;/7///////

o e

(But as it’s already the best,
we’ve brought the price
down.)

Modem WS2000 from Miracle Technology. The best manual-dial modem you can
buy. Runs at 1200/75, 75/1200, 300/300 plus 600 and 1200 half duplex. Gives
access to Prestel*, Micronet*, Microlink*, Telecom Gold*, telex, viewdata
services, Email, databases, bulletin boards, user-user communications. So
versatile, any computer with an RS232 port or interface and the right comms
software can use it — from a ZX81 to an IBM. mainframe. (Necessary leads and
software for most computers available.) Such high quality it was a 1985 British
Microcomputing Awards Finalist and is Micronet recommended. Comes with BT
telephone lead, mains power supply, comprehensive manual, free introductory
subscriptions to Micronet and Microlink and the full backing of our Customer
Service and Technical Support departments.

* reg'd trade marks of the compunics concerned

It’s down to only £108.70

(£130.75 inc VAT & UK delivery).
To get the best for less, phone your Access or Visa order, or send your
cheque/official order today.

"APPROVED
for use with

telecommunicalions
systems run by British
Telecommunications

in accordance with
the conditions in the
nstructions
for use

7 MIRACLE TECHNOIOGY

MIRACLE TECHNOLOGY (UK) LTD ST PETERS STREET IPSWICH IP1 1XB ENGLAND
¢ (0473) 216141 6LINES TELECOM GOLD 79: KEY 001 (Dealerlink 72: DTB 10135)
X1 946240 CWEASY G 19002985 PRESTEL MAILBOX 919992265 ® Circle No. 107 39



It Reads, Writes and
It Paints in 3-D, Keeps
and Talks to

It’s called “OPEN ACCESS,” and it’s the
result of 60 man-years of effort to
create a truly do-it-all, super-prograin—
one that can perform virtually every
task you’re ever likely to encounter.

The beauty of it is, all that capability
resides on a single program. You don’t
have to re-enter data. Or spend time
trying to get unmatched programs to
work together.

OPEN ACCESS takes its name from
the source of its power—a ional
data-base manager that g y *’
to more data in more w

— -

A Integrated St

INFORMATION MANAGEMENT-THE ELECTRONIC SPREADSHEET—NUMBER 3-D GRAPHICS—NOT JUST PRETTY
MASTERMIND. This advanced data-base CRUNCHING AND GOAL SEEKING. It helps PICTURES. These graphics distill raw data
manager stores and retrieves multiple flles you produce forecasts, cost estimates and Into trends that can be Instantly visualized,
quickly, easily and rellably. What's more, it “break-even’ points—in seconds, Instead of helping you discern the important facts from
shares all Information with the other programs, hours or days. Best of all, it allows “goal a wealth of information,

s0 you never have to re-enter the same data seeking.”” Ask, for example, “What sales must |

twice. have the rest of the year to net $1 million?,”’

and OPEN ACCESS will figure it out!

A0



does Arithmetic.
Your Appointments

the World.

Because they do not have a dedicated

relational data-base manager that can
quickly direct massive amounts of data,
other programs simply can’t do what
OPEN ACCESS can. Some don’t have a
communications program, others no
dedicated word processor. None have a
time management program.

|

B ik
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WORD PROCESSING—EDITOR
EXTRAORDINAIRE! Superior word processors
make It easy to correct typos, change words,
shuttle paragraphs and format documents.
This Is one of that breed. Use It to write
efficient memos, ietters, proposals and
reports.

TELECOMMUNICATIONS—YOUR LINK WITH
THE WORLD. This program glves you access
to virtually any other computer system in the
world. Not only can you transmit and receive
reports from your colleagues, you can also
subscribe to speclal data banks that know
everything from GM's stock price to the
relative humidity in Genoa. Now that’s power!

There’s just one conclusion:

OPEN ACCESS can do more for you than
any other comparable business program
on the market. Bar none. But the only
way for you to be convinced is for you
to see OPEN ACCESS work its magic on
your work load. So call your local
software dealer today, or call us at SPI,

A

—wm

SOFTWARE TRODLCTS INTERNATIONAL

13 Horseshoe Park, Pangbourne
Berkshire RG8 7JN
Tel. (07357) 4081

TIME MANAGEMENT—CONSERVING YOUR
MOST PRECIOUS RESOURCE. This module
helps you keep track of all your appointments,
hour by hour, day in and day out. It alerts you
to standing obllgations, automatically
coordinates meeting times with other busy
professionais, and lists all your associates on
a Rolodex™ -like file.

® Circle Nq. 108
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The new Epson SQ2000.
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You'll make more noise
cutting the coupon.

Unlike squealing dot-matrix and daisy-wheel printers which whack the
characters onto the paper, the new SQ2000 quietly shoots on astonishingly
accurate microdots of ink.

So you can use it in your office and you won't notice it’s there.

What you will notice is its speed (at 105 c.p.s. in letter-quality mode
and 176 c.p.s. in draft, it's far quicker than a daisy-wheel), its
near-photographic standard of graphic reproduction and its print quality
(as high as that of an impact matrix printer).

As you'd expect of an Epson printer, the SQ2000 is extremely reliable.

It's also very flexible, taking a range of paper widths and offering an
enormous variety of print styles and paper feed options.

The price? £1825 + VAT. It may be more than current printers cost,
but for a near-silent one, it's a snip.

Which brings us to you-know-what.

Which Computer Show
stand 435.

Please send me more information on the SQ2000.
Name

Position
Company

Address

Tel. No: SPC 1

To: Epson (UK) Limited, Dorland House, 388 High Road, Wembley,
Middlesex HA9 6UH. Tel: 01-902 8892.
® Circle No. 110
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ORDER FORM. To CENTRETIME LIMITED, P.O. Box 201, KINGSTON-UPON-THAMES KT1 1SN
........................ BOOK KEEPER.

I require DEALER INFORMATION & RATES................

MY CHEQUE/POSTAL ORDER FOR £.........cccccoiiiiiiiiiiiiiiiiiienecnenecsnesnesnesnscneeene INCLUDING V.A.T. is enclosed
I understand that | have a 14 day Money-Back Guarantee, and allow 21 days for the processing of my order.

essecesrnerssasstsrasseesiusstesssssrasasessrassorssasssesevsncssonssevesrssvsersees LAUMUIEDD covvencniensriieiciiaiaiiisincrscronnsnnersaiateresescrirrncoccisocnercanasccns

...................................................................................................................
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POWER WITHOUT THE PRIGE

THE NEW ATARI 520ST

Under the new lendershlp of Jack Tramiel ('Drm.r boss and founder of Commodore
ATARI 520ST SPECIFICATIONY M v Fie v 5208 i

business/personal computers with a machine which ieaves the competition standing.
MEMORY VIDEO PORTS

“Imagine a Fat Mac - the 512K Apple Macinlosh - but with a bigger screen. a far Tramiel's slogan ‘Power Without the Price’ has been Implemented in Ihe manutacture
512K RAM {524,288 bytes) Display - Low Rasolution - 40 columns. bigger keyboard with numeric keypad, cursor and function keys, and colour. That of the new 512K Atari 520ST colour computer which offers the user amazingly high
18K ROM expandsbie to 320K Med/High Res - 40/80 plus cols gives you some idea of what the Atari 52087 is like, except for two important things pertormance at an incredibly low price. Launched as a work-station, this new system
Port for aadni 128K plug-In ROM cartridges Medium res RGB (Red/Grean/Blue) output First the Atari seems tasier. Second the Atari system is about one third of the price.” incorparates seven software packages as well as the 520ST compm., ,,,m 512K RAM,
200K TOS operating system High resalution morsachrome (Black & White) June 1985 - Jack Schofield - PRACTICAL COMPUTING

mouse high monitor key key
GRAPHICS COMMUNICATION: (with 18 key numeric keypad}, MiDlI interface, GEM and a 500K 3‘/, Inch disk drive, all
= Loy o_f“,, sl IH’LE IHIGUT le for the package price of only £651.30 (+VAT = £749). Dubbed the 'Mac beater and the
screen wilh 3 screen graphics modes: printers, or mogems capable of input/output [FERTORES OF BASIC IV3TEM Gl [i0) [ id *Jackintosh’ (aMer Atari's Chief, Jack Tramiel}, Atari's new machine has been directly
320x200 pixels in 18 colours {law R$232C serial intertace Price inciudes B/ W Monilor YES NO - oxtra £200 YES [ with the Apple RRP £2595 (+VAT = £2985) which offers similar
640x200 pixels in 4 colours {med resciution)  VT52 Terminat Emulation Software Keyboard size mm (LxOxH] 330x147x50 | 450x167x28 | 470x240%60 features and capabilities but at a much higher price. Favourably reviewed by the UK's
640400 pixels In monochrome (high res) Maximum Baud Rate up to 19.200
16 shades of grey n low res mode Vigh speed hard disk Interiace Keyboard size s (LxDxH! T3x5%x2 | 17ix8V%x1 | 109 x2% pioblyjcitmElispecislistigomo uterieysss inaiS20S TisliIXelyilof K efalore slligE A
n grey ion ard o y! ! ) J L thi try as a sophisticated alternative Io an 18M PC, APRICOT or APPLE
512 colours available In Jow/medium res Fioppy disk controller (Western Digilal) 3% D/Dre (U 500K 500K 500K Alcotiliy fesfafisophigtisale CHaoINalive Flonan v
8 levels of each in red, green and bitue 2 joystick ports {one for 2 button mouse} 3% O/D, ¥ 5 MACINTOSH. Unlike its overpriced competlitors, the Atari 520ST can be linked up to a
MID! intertace for external music % rive (Formatted) 398K 315K 349K colour monitor to unleash a choice of up 10 512 colours. The addition of colour brings
ARCHITiCTURE GEM WIMP ENVIRONMENT WIMP {Window, Icon, Mouse ...} Apple ACT - Activity GEM out the full potential of graphics packages such 8s GEM.
4 custom designed chips. Real-time Clock YES YES YES
GLUE Chip - MMU Memory Mngmnt Unit WIMP - Window Icon Mouse Pop-down menus USER FRIENDLY GEM OPERATlNG SYSTEM
OMA Conlroller - Graphics Processing Unit  Two §u“on mouse controller :—;glhgnlf S(P:und Geneisior VES] YNO YES, The power of the ST is harnessed and made user lriendly by the new operating
N e e o et a2ienialRon ke -3 ES Yes system 'GEM from Digital Research. GEM stands for Graphics Environment Manager
o0t 32 bt addrees regis TS o e S Gl tranie s acgligh ridier Byt NO YES YES and aliows a user frlendly colour or B/W graphics Interface which closely resembles
18 01t data bus/24 bit addiress bus GEM BET - 81 Biock Transfer Dedicated Floppy Disk Controtier NO YES YES that of the Macintosh. This similarlty extends to the use ol moveable resizeable
7 levels of interrupts/S8 instructions Real time clock & catendar Hard Disk OMA Inlertace NO YES YES windows, Icons to represent objects such as disks and disk drives, and the use of pull

14 addressing modes’5 data types Fuli stroke keyboard YES YES YES down menus and a mouse. The advantage of all this is that the computer becomes

SOFTWARE T
Number of keys on keyboard 59 92 o5 extremely easy to use. GEM has now been implemented for the Acorn, ACT, Atari,
DATA STORAGE GEM environment g Y 1BM, ICL, and Olivetti. Software written for GEM on one computer should aiso run
High speed hard disk interface with user friendiy Macintosh styie operation Numeric Keypad NO YES (16 Keys) | YES (18 keys)
o soge L i under GEM on another computer. This will enable the market to quickly produce a
Direct memory access 1.3 Mbytes per second  ‘TOS' - Tramiel Operating Syatem Cursor Control Keypad NO YES YES puter. This LU (A ©
Yo
CO (Compact Oisc) interface Atarss own system based on CP/M 63K with Function keys N o . large library of standard interchangeable sottware.
Built in canridge access hierarchical directory & fila structure plus &
Dedicatad fioppy disk controlter nost of MS DOS & UNIX command structures 18-bit processor 68000 Intet 8086 88000 FREE SOFTWARE AND FUTURE EXPANSION
ST EENE ‘BOS' - Busiess Opersting System Processor running speed BMHz 4 7TMRz EMHz I)"; ()As‘“[:_’iz;zar cfgzﬁﬁns;g’"f:mﬁ" Seven é:’; :g::W:)' EE:‘C‘(‘;’%;’MZZ 'E'sn‘;"’cb""wi
to run any standard BOS business programs s ¥s s . nmen
500K {unformatted) s/sided 34" Hoppy d/drive  GEM deskton :AM:"' T 5“2" zs:sx 5‘:" Manager by Digital Research (DR) giving & WIMP (Window. Icon. Mouse, Pull down
349K {formatted) slorega capacity with GEM PAINT graphics mgmt system urmber oig-aphicsimoden menu) environment. 3) DR GEM Paint for creating graphics masterpieces. 4} DR GEM
#nd GEM WRITE word processor Number of colours Monochrome 16 512 Write for word processing. 5) Logo learning language 1o enable you to write your own
SOUND AND MUSIC Personal BASIC and OR Logo Max Screen Resolution (pixels) 512 x 342 640 x 256 840 = 400 programs easily using turtle graphics. 6) DR Personal Basic a powerful user friendiy
§;:“q"u*" ﬁ"y":;;‘g;l el e ety Os Fe SRR (DF) Mouse included Single Button | NO - extra £85 Two Button version of the Basic programming language. 7) BOS operating system giving you
3 vakces (channeis) if wave Shaping SoNG I ascapt for the axfansve s of pull down Replaceable External Power Pack NO NO YES access 1o dozens of siready available on the market.
i s e b oy Garidye Socket no no ] rasriachs o haToDisterda T | O Sl o s cEe e e T
parate frequency and volume controls ces utside wi al pressive lis! ries 13 planned. Atari
Oynamic enveiope contrals VARIOUS ::I:)"“;k ';':"‘: e :g 7] 'Ezs":” wlll soon be releasing a 1000K (1MB) 3% inch disk drive, and a 15SMB hard disk
;DSR (Attack, Decay, Sustain, Aeleasa) Oi NS RINGEATS - - NO = storage system as well as a mass storage compact disk (CD}) player capable of storing
ibise generator Replacesble external powsr supphes Moritor Size 9 9 - extra £200 12 an entire 20 volume encyclopedia on one disk. A fuil range of inexpensive printers are

MID! intertace for externsl mumc synihesizers  Expsnsion: 3% Noppy disk crives S00K/1,0006 AGB Video Output NO YES YES planned including dot matrix, daisywheel and thermal colour printers. With its

{two drives can be.
KEYBOARD = 15Mb hard disk - . . . unbeatable graphics, speed and software at a price which is far below that of any
Separate keyboard microprocessor g‘é.mm, mé« disc) System Ca-! e i - Yo ARl - RS - 500K Olsk Qu comparable personal computer currently on the markel, the ST is all set to do battle
Standard QWERTY typewriter styling Dot matrix & d/wheel pratrs (biack) Price of basic system (exc VAT) | £2585¢VAT | £585-VAT £852- VAT with the To receive further details of the ST from Silica Shop, just fill in
gﬂ:.r;:vric‘::?le :mhel?‘:! . m::m matrix (cdw'(} + Mouse Included £95+VAT tncluded the coupan below with your name and address detas and post it to us.
nciuding 10 function keys onochrome monitors
Numenc keypad — 18 keys including ENTER frionochromeMOCH Imclodsd 1) ELDVAT | | wiacitded Silics Shop Price: £651.30 + £97.70 VAT = £749.00 This price includes:
One touch cursor control keypad LANGUAGES + Expansion to 512K RAM Included £295+VAT Included
A Ton BASICELOGOsupoed Price of complete system (exc VAT)| £2595-VAT | £1185-VAT | £652-VAT *512K RAM *B/W MONITOR
ny others will soon be available, including: &
12" scraen - high res manochrome monito Assembler, BCPL. C, Cobol, Compried Basic
640x400 monochrome resohution § Lisp. Modular-2 and Pascal [PnlcE ;:;::'e:gaeﬂn [£2 sz £1 382] £749 *M OUSE * 500K 3.5 DISK DR IVE
Nole* Some of the above specificationa are pre-release and may theretore be subject to change. L]

* KEYBOARD (95 KEYS)

“Ataria mew corporste imags as an aggressive low cost “The new Atars ST computers truly represent to the consumer
computer maker is likely to mirror that of Commodore where what Jack Tramiel ia saying — easy-io-usa computing power
Mr. Tramiel ostablished the maxim that ‘Buainess i war'” without the price.” March 1985 ANALOG COMPUTING

Al 1 218t 1 FINAI
U OTIER) NCIAL TIMES .74 olociranics in the machine 8re a work of art .. The 1l (the ST) uses the most modern technology that is
“This ia the only personal computer | know of that comes with  of the S20ST is & Motorola 88000, one of the most powenul affordabie, in a package that gives a professional impression.”
a Midl intertace as standard.” 18-bit processors atound and in many respects it Is close to May 23rd 1985 POPULAR COMPUTING WEEKLY
Peter Bright March 1965 PERSONAL COMPUTER WORLD being & 32-bit chip .. when the machine appears in the shops,
o@D o " W mac o llbe at he front end of the queue 1o buy ane.”
“The version running on the Atari machines wil Petar Bright June 1985 PERSONAL COMPUTER WOR Atarl has used an original and elegant method of memary
have the sdditional advantsge of leaving the PC version o < L2 management which should make the ST faster than any other
standing.” Aprii 8th 1985 PERSONAL COMPUTER NEws “This machine is signiticantly more powerful than 30 IBM PC PC on the market - in any price bracket ... The 84K dollar
1 it's possible to design a sure-fire winning machine, thiaIs  question is would | go oul and spend money for one? To
May 11th 1985 PERSONAL COMPUTER NEWS  which the only answer is ‘Try and stop ma!’ ~

March 7th 1985 POPULAR COMPUTING WEEKLY
. the use of GEM makes the new range of Atari computers  JON™ LAmbert July 1965 ELECTRONICS & COMPUTING
| found it (GEM) extremely oasy 1o use &Nd was very o similar to the Macintosh {with the added sttraction of “The §20ST ia technically excellent ... The 5205T hardware is
imprassed wilh the r-y In ~Mc|" ﬂ.mﬂu'ws ':m u’r'!'m'ld'v colour), that they are slready being called ‘Jackintoshes'.” The riew atandard by which athers will be judged.”
hardware and operating syslems lurking under the surfsce May 2nd 1955 COMPUTING July 1985 YOUR COMPUTER

e~ "‘"’°"‘L°°“"“T"'°"i" \ SILICA SHOP LTD, 1-4 The Mews, Hatherley Road, Sidcup, Kent, DA14 4DX
o3 U | ¥ A ;::.“..;.. ¥ “ I u ;:'Il )| SEND FOR FREE ATARI ST LITERATURE

“‘mnnl" oy -vmmll‘ will \uh il ‘ B BN B . - N N BN BN BN B B BN B . .

WE ARE THE UK'S No1 ATA'“ SPEGIAUSTS ATARI To: Silica Shop Lid, Dept PCI0286-1-4 The Mews, Hatherley Road, Sidcup. Kent, DA14 4DX

At Slilca we have been successfully dedicated to Atari ever since their products first appeared on the UK PLEASE sE"n M E FREE lITEnATuRE

market. We can attribute our success largely to the Atari specialisation which we practice and to the user
ON THE NEW ATARi 5208T COMPUTER
| E—.

back-up we provide. Rest assured that when you buy a plece of Atari hardware at Silica you will be fully
I Address

“The Atari ST is one of the most elegant designs | have seen .

“Il would seem that GEM offers the ideal operating system.

supported. Qur mailings giving news of software releases and developments will keep you up to date with
the Atari market and our technical support team and sales staff are at the end of the telephone line to
deal with your problems and supply your every need. With our specialist bias. we aim to keep stocks of
all the avallable Atari hardware, software, peripherals and accessories. We also stock a wide range of
Atari dedicated books and through us, the owners on our Hst can subscribe to several American Atari
dedicated magazines. We can provide a full service to all Atari owners and are now firmly established as
the UK's NUMBER ONE Atari specialists. Here are just some of the things we can offer to our customers.
* FREE POST & PACKING ON MAIL ORDERS if you would like to be registered on our mailing
« FREE NEXT DAY SECURICOR DELIVERY iist as an Atarl computer owner, or as a person
* INFORMATION MAILING SERVICE Interested in buying an Atarl machine, let us
« TECHNICAL SUPPORT TEAM know. We will be pleased to keep you up to date
+ HIGHLY COMPETITIVE PRICES with new Atarl developments free of charge. So,
* AFTER SALES SUPPORT SERVICE return the coupon today and begin experlencing
» REPAIR SERVICE ON ATARI PRODUCTS a speciallst Atarl service that Is second to none.

Do you already own a computer

sica = (1-309 1111 [

HOTLINE T T T 1T 1T T T I -
e Circle No. 112 45
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AVON BRISTOL
Computer Exchange.
AVON BRISTOL
Laskys.

AVON BRISTOL
Radford Hi Fi.

BEDS BEDFORD
Bedford Computers.
BEDS LUTON
Hobbyte Ltd.

BEDS LUTON

Laskys.

BELFAST

CEM Micro-Computer Services Ltd.
BELFAST

Computer All Ltd.
BELFAST

Education Company Ltd.
BELFAST

Ideal Radio.

BELFAST

N.PO.

BERKS READING
HMYV Miero Shop.
BERKS. READING
Laskys.

BERKS SBLOUGH
Laskys

BERKS SLOUGH
Silicon Chip.

CAMBS CAMBRIDGE
Cambridge Computer Store.
CAMBS CAMBRIDGE
Laskys.

CAMBS PETERBOROUGH
Laskys.

CENTRAL FALKIRK
Microplus.

Ab

CHESHIRE CHESTER
Laskys.

CHESHIRE CREWE
Woottons TV.

CHESHIRE WARRINGTON
Warrington All Computers.
CHESHIRE WILMSLOW
Fairhurst Instruments Ltd.
CLWYD WREXHAM

Micro Computer World.
CLWYD WREXHAM

Miero Computer Centre,
CO.DERRY

Donaghy Brothers.
CO.DOWN WARREN POINT
Visions Video.

CO. DURHAM
DARLINGTON

Darlington Computer Shop.
DERBYSHIRE
CHESTERFIELD

FA W, Electronics.

DEVON EXETER

Laskys.

DEVON PLYMOUTH
Laskys.

DEVON PLYMOUTH
Syntax Ltd.

DORSET BOURNEMOUTH
Lansdowne Computer Centrea.
DORSET POOLE
Lansdowne Computer Centres,
ESSEX COLCHESTER
Colchester Computer Centre.
ESSEX COLCHESTER
Capricorn Computers.
ESSEX COLCHESTER
Laskys.

ESSEX HARLOW

Achter Instruments Ltd.
ESSEX HARLOW

Laskys.

ESSEX ROMFORD
Laskys.

ESSEX SOUTHEND
Laskys.

ESSEX SOUTHEND
Estuary Computers.

ESSEX WESTCLIFF-ON-SEA
Sterling Resources.

FIFE GLENROTHES
Computer Services (Scotland) Ltd.
GLOUS CHELTENHAM
Laskys.

GLOUS GLOUCESTER
Laskys,

GRAMPIAN ABERDEEN
Laskys.

GRAMPIAN ABERDEEN
Microshack.

GT. MANCHESTER BOLTON
Computer Annex.

GT. MANCHESTER
FAILWOODFIELD

Mighty Microe.

GT. MANCHESTER
MANCHESTER M4

Laskys.

GT. MANCHESTER
MANCHESTER M1

Laskys.

GT. MANCHESTER
MANCHESTER

Lewis’s Ltd (Sound & Vision).
GT. MANCHESTER
MANCHESTER

NSC Computershops.

GT.MANCHESTER STOCKPORT KENT SIDCUP

New Mills Micro Centre.
MERSEYSIDE LIVERPOOL
Lewiss Ltd {Sound & Vision).
GWENT EBBW VALE
Computability.

HANTS PORTSMOUTH
Microchoice.

HANTS SOUTHAMPTON -
AMS Systems Limited.
HANTS SOUTHAMPTON
Laakys.

HERTS ST ALBANS
Hobbyte Ltd.

HERTS WATFORD
Laskys,

HIGHLAND INVERNESS
Nova Computers.
HUMBERSIDE HULL
Golding Computer Services.
HUMBERSIDE HULL
Tommorrows Werld.

KENT BECKENHAM
‘Transform Ltd.

KENT BEXLEY HEATH
Laskys.

KENT BROMLEY

Laskys.

KENT MAIDSTONE

Kent Microcomputers.
KENT MAIDSTONE
Laskys.

KENT ORPINGTON
Lever Computers.

KENT SEVENOAKS
Chalk Hill Computers &
Office Supplies.

KENT SWANLEY

Swanley Electronics.

Silica Shop.

KENT WELLING

K.E.C.M. Computers.
LANCS ACCRINGTON

PV Micros.

LANCS BLACKPOOL
Lewiss Ltd (Sound & Vision).
LANCS BOLTON
Computer Worid.

LANCS BURNLEY

" Bytes And Pieces.

LANCS DARWEN
Grahams Micro Shop.
LANCS LANCASTER
Castle Computers,
LANCS LANCASTER
Online Computer Services.
LANCS OLDHAM

Home & Business Computers.
LANCS PRESTON
Lasky's.

LEICS HINCKLEY
Leigh Computer Systems.
LEICS LEICESTER
Dimension Computers.
LEICS LEICESTER
May's Hi Fi Lwd.

LEICS LEICESTER
Lewis's Ltd {(Sound & Vision).
LEICS LEICESTER
Laskya.

LEICS LEICESTER
Data Nest.

LINCS GRANTHAM
QakLeaf.

LONDON BROCKLEY
Homeview Video.

LONDON NW 4 Laskys.
LONDON NWS$§ Zoomsoft.
LONDON SW13 LEWISHAM
Laskys.

LONDON W5 EALING
Laskys.

LONDON W9 MAIDA VALE
Micro Monde Ltd.

LONDON W1 Compuface Ltd.
LONDON W1 Laskys.
LONDON W1 Laskys.
LONDON W1 Micro Anvika.
LONDON W1 Silica Shop.
LONDON W1 Selfridges.
LONDON W1

Computers of Wigmore St.
LOTHIAN EDINBURGH
Laskys.

LOTHIAN EDINBURGH
Silicon Centre,

LOTHIAN EDINBURGH
The Games Master Ltd.
MERSEYSIDE LIVERPOOL L1
Laskys.

MERSEYSIDE LIVERPOOL.L2
Laskys.

MERSEYSIDE SOUTHPORT
Centra} Studios.
MERSEYS{DE ST HELENS
Microman Computers.
MIDDLESEX ENFIELD
Jennings Stores Ltd.
MIDDLESEX ENFIEL
Laskys. i
MIDDLESEX NORTHWOOD
Screens



JI THE ATARI 520ST
Personal Computer
has a list of qualifications as
long as your arm. With a
powerful 16 bit processor and
512k of memory linked to
high resolution graphics and
512 colours its work is fast,
clear and sharp on your
screen, no matter how
demanding the task.
Controlling the 520ST
is easy through its
mouse and unique
operating system
incorporating GEM
desk top manager,
whilst its eleven
peripheral connectors
S including MIDI
interface enables it to
mix and communicate
easily with other
computer products.
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